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APPARATUSES, COMPUTER-IMPLEMENTED METHODS, AND COMPUTER 

PROGRAM PRODUCTS FOR IMPROVED MONITORED BUILDING ENVIRONMENT 

MONITORING AND SCORING 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of and claims priority to U.S. Non-5 

Provisional Application No. 17/068,624 titled “APPARATUSES, COMPUTER-

IMPLEMENTED METHODS, AND COMPUTER PROGRAM PRODUCTS FOR 

IMPROVED MONITORED BUILDING ENVIRONMENT MONITORING AND 

SCORING,” filed October 12, 2020, and U.S. Non-Provisional Application No. 16/747,479 

titled “SMART BUILDING SCORE SYSTEM,” filed January 20, 2020, the contents of 10 

which are incorporated herein by reference in their entirety. 

TECHNOLOGICAL FIELD 

[0002] Embodiments of the present disclosure generally relate to scoring aspect(s) of a 

physical environment, such as a building and/or particular portion thereof, and specifically to 

improved scoring one or more aspect(s) of one or more physical environments based on 15 

sensor data monitored from within the physical environment. 

BACKGROUND 

[0003] Systems for scoring aspects of one or more environment(s), such as a building or 

portion thereof, lack a comprehensive mechanism to provide an indication of the smartness of 

such environment(s). For example, in the context of scoring a building or portfolio of many 20 

buildings, there exist many standards and indices that only focus on certain areas of focus 

rather than a holistic consideration of the building or portfolio of many buildings. 

Traditionally, such indices are often determined from survey data, subjective data, and/or 

previously collected and/or stored data. Applicant has discovered problems with current 

implementations for scoring of physical environments. Through applied effort, ingenuity, and 25 

innovation, Applicant has solved many of these identified problems by developing embodied 

in the present disclosure, which are described in detail below. 

BRIEF SUMMARY 

[0004] In general, embodiments of the present disclosure provided herein provide for 

improved monitored building environment monitoring and scoring. Other implementations 30 

for improved monitored building environment monitoring and scoring will be, or will 
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become, apparent to one with skill in the art upon examination of the following figures and 

detailed description. It is intended that all such additional implementations be included within 

this description be within the scope of the disclosure, and be protected by the following 

claims. 

[0005] In accordance with a first aspect of the present disclosure, a computer-5 

implemented method is provided. The computer-implemented method is implementable via 

any of a myriad of hardware, software, firmware, and/or a combination thereof, as described 

herein. In at least one example computer-implemented method, the example method includes, 

at a device with one or more processors and a memory, receiving, via a plurality of 

environment monitoring sensors positioned in at least one monitored building environment, 10 

building monitoring data. The example method further includes determining, for the at least 

one monitored building environment and based on the building monitoring data, a building 

operations score set corresponding to a building operations metric set. The example 

computer-implemented method further includes determining, for the at least one monitored 

building environment, an overall building operational score based on the building operations 15 

score set.  

[0006] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes receiving building system financial data for the at least one 

monitored building environment; and generating a building operations financial score set 

corresponding to the building operations metric set by applying the building operations score 20 

set to a building finance scoring model.  

[0007] Additionally or alternatively, in some such embodiments of the example method, 

the example method further includes retrieving, in real-time, building system rate data from a 

smart utility system; and generating, utilizing the building system rate data, at least one 

building operations financial score of the building operations financial score set.  25 

[0008] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes causing rendering of a user interface dashboard that 

comprises at least a building operations financial score of the building operations financial 

score set.  

[0009] Additionally or alternatively, in some embodiments of the example method, the 30 

example method further includes causing rendering of a user interface dashboard that 

comprises the building operations financial score set and a benchmark financial standard set. 
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[0010] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes causing rendering of a user interface dashboard that 

comprises at least the building operations score set and an benchmark operational score set.  

[0011] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes receiving the building monitoring data from at least one of 5 

the plurality of environment monitoring sensors in real-time.  

[0012] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes determining a sub-metric score set for at least a first 

building operations metric of the building operations metric set; and determining the building 

operations score for the first metric based on the sub-metric score set.  10 

[0013] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes generating the first building operations metric based on the 

sub-metric score set using a predetermined algorithm.  

[0014] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes receiving the building monitoring data from the plurality of 15 

environment monitoring sensors associated with a plurality of different sensor types.  

[0015] Additionally or alternatively, in some embodiments of the example method, the at 

least one monitored building environment includes a first monitored building environment, 

and the method further includes receiving building monitoring data for a plurality of 

associated remote monitored building environments comprising at least the first monitored 20 

building environment; and determining an overall building operational score for each of the 

plurality of associated remote monitored building environments.  

[0016] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes causing rendering of a user interface dashboard that 

identifies a preferred monitored building environment of the plurality of remote monitored 25 

building environments based on the overall building operational score for each of the 

plurality of remote monitored building environments, a plurality of building operations score 

sets for each of the plurality of remote monitored building environments, and/or a plurality of 

building operations financial score set of the plurality of remote monitored building 

environments. 30 

[0017] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes determining a portfolio overall building operational score 

for the plurality of associated remote monitored building environments. 
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[0018] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes causing rendering of a user interface dashboard that 

comprises at least a building operations score of the building operations score set.  

[0019] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes identifying a monitored building environment type 5 

associated with the at least one monitored building environment; and determining at least a 

building operations score of the building operations score set based on the monitored building 

environment type and an environment regulatory threshold associated with the at least one 

monitored building environment type.  

[0020] Additionally or alternatively, in some embodiments of the example method, the 10 

building operations metric set comprises a people metric, a process metric, an assets metric, a 

connectivity metric, and an environment metric.  

[0021] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes categorizing the overall building operational score with at 

least one other overall building operational score based on a geographic region associated 15 

with the at least one monitored building environment.  

[0022] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes generating a metric weight set corresponding to the building 

operations metric set; and determining the overall building operational score based on the 

metric weight set.  20 

[0023] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes determining, based on a look-up table, a monitored building 

environment type associated with the at least one monitored building environment based on 

the overall building operational score.  

[0024] Additionally or alternatively, in some embodiments of the example method, the 25 

example method further includes maintaining a database that stores the building operations 

score set, the building monitoring data, and/or the overall building operations score.  

[0025] Additionally or alternatively, in some embodiments of the example method, the 

one or more processors and/or the memory exist in a cloud environment from the at least one 

monitored building environment.  30 

[0026] Additionally or alternatively, in some embodiments of the example method, the 

building operations metric set includes a people metric associated with a comfort access sub-

metric, a safety sub-metric, a security sub-metric, an information access sub-metric, and/or a 

happiness index sub-metric.  
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[0027] Additionally or alternatively, in some embodiments of the example method, the 

building operations metric set includes a process metric associated with a mean time to repair 

metric, a number of maintenance predictions metric, and/or a number of maintenance 

preventions metric.  

[0028] Additionally or alternatively, in some embodiments of the example method, the 5 

building operations metric set includes an assets metric associated with a mean time between 

failures metric, an availability metric, a probability of failure metric, and a mean time to 

failure metric.  

[0029] Additionally or alternatively, in some embodiments of the example method, the 

building operations metric set includes a connectivity metric associated with a mean time 10 

between updates metric, an IoT connectivity metric, and/or an uptime metric.  

[0030] Additionally or alternatively, in some embodiments of the example method, the 

building operations metric set includes an environment metric associated with an electric 

consumption metric, a water consumption metric, a gas consumption metric, a renewable 

energy generation metric, a greenhouse gas emission metric, and/or a carbon footprint metric.  15 

[0031] Additionally or alternatively, in some embodiments of the example method, the 

example method further includes determining a notification action associated with at least 

one of the building operations metrics set.  

[0032] In accordance with yet another aspect of the present disclosure, a system is 

provided. The system includes any number of specially configured computing devices, as 20 

described herein. In one example embodiment system, the example system includes one or 

more processors, and a memory including computer program code stored thereon that, in 

execution with the one or more processors, is configured to perform any one of the example 

methods described herein. 

[0033] In accordance with yet another aspect of the present disclosure, a non-transitory 25 

computer-readable storage medium is provided. The non-transitory computer-readable 

storage medium includes computer program code for execution by one or more processors of 

a device. The computer program code is configured to, when executed by the one or more 

processors, cause the device to perform any one of the example methods described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 30 

[0034] Having thus described the embodiments of the disclosure in general terms, 

reference now will be made to the accompanying drawings, which are not necessarily drawn 

to scale, and wherein: 
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[0035] FIG. 1 illustrates a block diagram of a system that may be specially configured 

within which embodiments of the present disclosure may operate; 

[0036] FIG. 2 illustrates a block diagram of an example apparatus that may be specially 

configured in accordance with at least some example embodiments of the present disclosure; 

[0037] FIG. 3 illustrates example data values maintained as part of an example 5 

computing environment in accordance with at least some example embodiments of the 

present disclosure; 

[0038] FIG. 4 illustrates example data values maintained as part of an example 

computing environment in accordance with at least some example embodiments of the 

present disclosure; 10 

[0039] FIG. 5 illustrates example data values maintained as part of an example 

computing environment in accordance with at least some example embodiments of the 

present disclosure; 

[0040] FIG. 6 illustrates example data values maintained as part of an example 

computing environment in accordance with at least some example embodiments of the 15 

present disclosure; 

[0041] FIG. 7 illustrates example data values maintained as part of an example 

computing environment in accordance with at least some example embodiments of the 

present disclosure; 

[0042] FIG. 8 illustrates a data flow for an example system in accordance with at least 20 

some example embodiments of the present disclosure; 

[0043] FIG. 9 illustrates a flowchart depicting operations of an example process for 

improved monitored building environment scoring in accordance with at least some example 

embodiments of the present disclosure; 

[0044] FIG. 10 illustrates a flowchart depicting additional operations of an example 25 

process for improved monitored building environment scoring in accordance with at least 

some example embodiments of the present disclosure; 

[0045] FIG. 11 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 

some example embodiments of the present disclosure; 30 

[0046] FIG. 12 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 

some example embodiments of the present disclosure; 
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[0047] FIG. 13 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 

some example embodiments of the present disclosure; 

[0048] FIG. 14 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 5 

some example embodiments of the present disclosure; 

[0049] FIG. 15 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 

some example embodiments of the present disclosure; 

[0050] FIG. 16 illustrates an example user interface including data values associated with 10 

an overall building operational financial score in accordance with at least some example 

embodiments of the present disclosure; 

[0051] FIG. 17 illustrates another example user interface including data values associated 

with a first building operations financial score embodying an operational readiness score in 

accordance with at least some example embodiments of the present disclosure; 15 

[0052] FIG. 18 illustrates another example user interface including data values associated 

with a second building operations financial score embodying an occupant experience score in 

accordance with at least some example embodiments of the present disclosure; 

[0053] FIG. 19 illustrates another example user interface including a financial summary 

for a portfolio of monitored building environments in accordance with at least some example 20 

embodiments of the present disclosure; 

[0054] FIG. 20 illustrates another example user interface including a detailed breakdown 

of data values associated with a first building operations financial metric embodying an 

operational readiness score in accordance with at least some example embodiments of the 

present disclosure;  25 

[0055] FIG. 21 illustrates another example user interface including a detailed breakdown 

of data values associated with a second building operations financial metric embodying an 

occupant experience score in accordance with at least some example embodiments of the 

present disclosure; and 

[0056] FIG. 22 illustrates another example user interface including data associated with a 30 

building operations financial sub-metric and corresponding raw data values in accordance 

with at least some example embodiments of the present disclosure. 

DETAILED DESCRIPTION 
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[0057] Embodiments of the present disclosure now will be described more fully 

hereinafter with reference to the accompanying drawings, in which some, but not all, 

embodiments of the disclosure are shown. Indeed, embodiments of the disclosure may be 

embodied in many different forms and should not be construed as limited to the embodiments 

set forth herein, rather, these embodiments are provided so that this disclosure will satisfy 5 

applicable legal requirements. Like numbers refer to like elements throughout. 

Overview 

[0058] Various users, businesses, and other entities benefit control, own, operate, and/or 

are otherwise associated with various monitored building environment(s). For example, in 

some circumstances, a particular entity owns or otherwise controls one or more building(s) 10 

utilized for any of a myriad of purposes (e.g., residential buildings, office buildings, 

commercial stores of various types, etc). Often, an entity performs any of a number of 

processes in attempts to quantify various aspects of such monitored building environment(s). 

For example, traditionally a score may be generated for various independent indices known in 

the art, such as an energy efficiency score, a water consumption score, a safety score, or the 15 

like. Use of such indices often does not provide a sufficient holistic insight into the operations 

of the monitored building environment overall. For example, often the data utilized to 

calculate the values include subjective data, survey data, and/or outdated previously-collected 

data that fails to provide an up-to-date and accurate holistic of the monitored building 

environment overall. These deficiencies often such make such indices difficult for use in 20 

improving the overall operations of a monitored building environment. Such deficiencies also 

make it difficult for a user to allocate resources in an appropriate manner that optimally 

improves operations of a monitored building environment, for example due to the 

independent nature of each index being considered.  

[0059] Further, conventional resource allocation is often performed based on tradeoffs 25 

between metrics and/or prioritization of certain metrics over other metrics. Such conventional 

resource allocation is performed without due consideration for interdependency between the 

metrics, and instead views each metric merely as independent. For example, in circumstances 

where a first metric and a second metric are determined deficient independently, resources 

are often allocated to each of the first metric and second metric without determination of 30 

whether resources allocated merely to the first metric or the second metric would be 

sufficient to reach a desired level of operations with respect to any given aspect by which a 

building environment is scored. In this regard, poor resource allocation often results by over-



   

9 

allocating resources to metrics associated with a particular aspect and/or under-allocating 

resources to other metrics associated with another aspect.  

[0060] Such deficiencies are made more complex in aggregating and utilizing data 

highlighting different aspects of operations within building environment(s). Metrics are often 

compared with each other individually, and defining any relationship between such metrics is 5 

not readily defined. In this regard, accurately defining relationships between otherwise 

unrelated data properties to enable scoring of a building environment with respect to 

particular aspects desired for consideration is not sufficiently performed in conventional 

systems.  

[0061] Such deficiencies are further exacerbated when an entity is associated with 10 

monitoring and scoring multiple monitored building environments. For example, in a 

circumstance where an entity controls, owns, operates, and/or otherwise is associated with 

multiple monitored building environments, it becomes increasingly difficult for the entity to 

score various indices for each monitored building environment with sufficient consistency for 

such indices to always be up-to-date. Additionally or alternatively, such indices fail to 15 

provide an efficient and/or effective mechanism for comparing distinct monitored building 

environments in an accurate and efficient manner. Additionally or alternatively still, such 

indices fail to enable portfolio-level consideration of the multiple monitored building 

environments associated with a particular entity.  

[0062] Accordingly, the inventors have identified a need exists in the field of monitored 20 

building environment monitoring and scoring to provide up-to-date, frequent scoring of 

various metrics. Additionally, the inventors have identified a need for more holistic scorings 

of various aspects of one or more monitored building environment(s) on their own and/or 

with respect to a particular portfolio of multiple monitored building environments. 

Additionally, the inventors have identified a need for the scores associated with particular 25 

metrics to serve as sub-metrics for a metric representing an aspect of building operations 

correlated with each of the sub-metrics, and for such sub-metric score(s) to be comparable 

and/or analyzable individually, or in aggregate with the score(s) for comparison and/or 

analyzing at the metric-level. Additionally, the inventors have identified a need for the use of 

benchmark data to enable comparison of various aspects of building operations to be 30 

comparable for any number of monitored building environments as well as against an 

industry standard. 

[0063] Embodiments of the present disclosure provide for improved monitoring and 

scoring of various aspects of one or more monitored building environments. In this regard, an 
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overall building operational score is determinable that embodies a characterization of the 

“smartness” of a particular monitored building environment. The overall building operational 

score in some example embodiments is determinable from building monitored data received 

from one or more environment monitoring sensors position in the monitored building 

environment. In this regard, the overall building operational score integrates advanced 5 

automated technologies, such as those that control operations of a monitored building 

environment, to represent the smartness of the monitored building environment.  

[0064] By leveraging interactions with in-environment sensors, smart technologies, 

and/or other real-time monitoring devices, embodiments enable collection and processing of 

real-time data representing various aspects of the monitored building environment. In this 10 

regard, embodiments generate overall building operational scores, corresponding building 

operations metric score(s), and/or building operations sub-metric score(s) in a manner that 

improves the accuracy and/or completeness of such scores. Additionally or alternatively, in 

this regard, such embodiments additionally improve the consistency at which such scores can 

be determined, for example by enabling real-time generation based on real-time data at any 15 

requested or desired time.  

[0065] Further, at least some embodiments herein leverage building system financial data 

that enables further processing of such building operations score(s) to provide financial 

contexts associated with the operations. In some embodiments, by leveraging building system 

financial data retrieved in real-time, determined building operations financial score(s) 20 

represent up-to-date financial aspects of operations of such monitored building environments. 

In this regard, as changes in operations of a monitored building environment occur, the 

corresponding score(s) may reflect the financial impact of such changes on various aspects as 

they occur. 

[0066] By processing real-time monitoring data, some embodiments are enabled to 25 

continually learn and optimize its data to improve efficiencies, reduce costs, and remain 

competitive in the market. Such advantages are further provided associated with portfolio-

level considerations for a plurality of monitored building environments. 

[0067] Additionally or alternatively, in some contexts, the various metrics enable a 

framework by which monitored building environment(s) and/or multiple building 30 

environment(s) may be monitored for continuous improvement. For example, in some 

circumstances the various aspects embodied by each of the building operations metrics 

represent a “smartness” of the monitored building environment(s). In this regard, 

improvements to the various building operations score(s) of the building operations metric(s) 
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provide a framework for monitoring the improvements to the “smartness” of such monitored 

building environment(s). 

[0068] The various scores described herein represent various key performance indicators 

(KPIs) to be processed and/or tracked at various levels of data abstraction. In this regard, the 

values calculated for each metric (and/or sub-metric or other component value) may be stored 5 

for processing and/or tracking over time. Similarly, the stored values for the KPIs may be 

processed to generate and/or utilize a trendline of the scores corresponding to such KPIs over 

time. 

Definitions 

[0069] In some embodiments, some of the operations above may be modified or further 10 

amplified. Furthermore, in some embodiments, additional optional operations may be 

included. Modifications, amplifications, or additions to the operations above may be 

performed in any order and in any combination. 

[0070] Many modifications and other embodiments of the disclosure set forth herein will 

come to mind to one skilled in the art to which this disclosure pertains having the benefit of 15 

the teachings presented in the foregoing description and the associated drawings. Therefore, it 

is to be understood that the embodiments are not to be limited to the specific embodiments 

disclosed and that modifications and other embodiments are intended to be included within 

the scope of the appended claims. Moreover, although the foregoing descriptions and the 

associated drawings describe example embodiments in the context of certain example 20 

combinations of elements and/or functions, it should be appreciated that different 

combinations of elements and/or functions may be provided by alternative embodiments 

without departing from the scope of the appended claims. In this regard, for example, 

different combinations of elements and/or functions than those explicitly described above are 

also contemplated as may be set forth in some of the appended claims. Although specific 25 

terms are employed herein, they are used in a generic and descriptive sense only and not for 

purposes of limitation. 

[0071] The term “environment monitoring sensor” refers to a computing system 

configured to read and/or otherwise capture certain values associated with a building 

environment and/or operations associated therewith or therein. In some embodiments, the 30 

environment monitoring sensor is configured to capture data values representing one or more 

aspects of the environment around the sensor. Non-limiting examples of an environment 

monitoring sensor include, without limitation, various sensor types, including without 
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limitation: IoT devices, connected equipment, utility systems, building security systems, 

building operational systems.  

[0072] The term “monitored building environment” refers to a particular building or 

portion of a building for which operations data is monitored via one or more computing 

systems. In some embodiments, a monitored building environment is associated with and/or 5 

otherwise represented by a unique identifier or other data value that identifies the monitored 

building environment.  

[0073] The term “building monitoring data” refers to electronically managed data 

representing functioning of one or more operations within a monitored building environment. 

Non-limiting examples of a building monitoring data include a level of an environmental 10 

condition within a monitored building environment, a data readout of a sensor and/or system 

within a monitored building environment, data values embodying functioning of a system 

within and/or associated with a monitored building environment, existence of the system in or 

associated with operations of a building environment, time a system in or associated with a 

monitored building environment is active or functional, and/or a consumption rate of a utility 15 

by or associated with a building environment. 

[0074] The term “building operations score” refers to an electronically managed data 

value for a particular building operations metric or sub-metric that represents how well the 

operations associated with a building environment meet desired aspects represented by the 

building operations metric and/or sub-metric. The building operations score can represent an 20 

absolute value associated with the building operations metric and/or sub-metric, and/or a 

percentile value based on corresponding benchmark data. In some embodiments, a building 

operations score is determinable based on a relevant portion of building monitoring data 

and/or data values derived therefrom. The term “building operations score” refers to one or 

more data objects embodying any number of building operations score(s). 25 

[0075] The term “data property” refers to an aspect of measurable and/or determinable 

operation associated with a particular monitored building environment for which a 

corresponding data value is determinable. In some embodiments, the data value for a defined 

set of data properties is used to determine a corresponding building operations score.  

[0076] The term “building operations metric” refers to a high-level aspect of building 30 

operations for which a corresponding building operations score is determinable. In some 

embodiments, a building operations metric set defines any number of aspects for which a 

monitored building environment is to be scored. Non-limiting examples of a building 
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operations metric include an assets metric, a people metric, a process metric, an environment 

metric, and a connectivity metric. 

[0077] The terms “building operations sub-metric” and “sub-metric” refer to a sub-aspect 

of a building operations metric by which a building environment may be analyzed. The terms 

“sub-metric score” refers to a building operations score corresponding to a particular building 5 

operations sub-metric. 

[0078] The term “overall building operational score” refers to an electronically managed 

data value that represents how well a monitored building environments meets various 

desirable high-level aspects represented by one or more building operations metrics. In some 

embodiments, an overall building operational score is determinable from a set of building 10 

operations scores corresponding to the set of building operations metrics utilized to determine 

the corresponding overall building operational score. In some embodiments, an overall 

building operational score represents an absolute data value associated with operations of a 

monitored building environment operations, or a percentile data value associated with 

operations of a monitored building environment based on particular benchmark data. 15 

[0079] The term “building system financial data” refers to financial data relevant to 

determining the overall financial impact of operations associated with a particular monitored 

building environment. Non-limiting examples of building system financial data include data 

values representing a cost per unit of consumption, a rate of consumption, cost, an income 

produced associated with a monitored building environment.  20 

[0080] The term “building operations financial score” refers to electronically managed 

data representing a financial impact of or associated with a building operations metric based 

on received data. In some embodiments, building operations financial score embodies a 

return on investment associated with a monitored building environment, a cost of one or more 

operations of a monitored building environment, and/or another financial indicator associated 25 

with a monitored building environment. The building operations financial score can represent 

an absolute value associated with the building operations financial metric and/or sub-metric, 

and/or a percentile value based on corresponding benchmark data. 

[0081] The term “overall building financial score” refers to an electronically managed 

data value that represents how well a monitored building environments meets various 30 

desirable high-level financial aspects represented by one or more building operations 

financial metrics. In some embodiments, an overall building financial score is determinable 

from a set of building operations financial scores corresponding to the set of building 

operations financial metrics utilized to determine the corresponding overall building financial 
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score. In some embodiments, an overall building financial score represents an absolute data 

value associated with the financial aspect for operations of a monitored building environment 

operations, or a percentile data value associated with the financial impact for operations of a 

monitored building environment based on particular benchmark data. 

[0082] The term “building finance scoring model” refers to a predefined and/or custom 5 

algorithm that generates a building operations financial score based on at least one building 

operations score for at least one building operations metric and/or sub-metrics. In some 

embodiments, a building finance scoring model utilizes building system financial data and 

building operations score(s), and/or corresponding building monitoring data. 

[0083] The term “building system rate data” refers to electronically managed data 10 

representing a financial cost of consumption of a particular resource provided by and/or 

otherwise associated with a utility system. Non-limiting examples of building system rate 

data include cost-per-consumption unit metric, for example cost per rate of use for natural 

gas, electricity, water, propane, and/or oil. 

[0084] The term “smart utility system” refers to one or more computing devices that 15 

monitor consumption of a particular resource at a particular building environment, and/or that 

maintain static or dynamic building system rate data associated with the rate of consumption 

of such a resource. Non-limiting examples include electricity monitoring systems, water 

monitoring systems, natural gas monitoring systems, propane monitoring systems, and oil 

monitoring systems. 20 

[0085] The term “user interface dashboard” refers to user-facing rendered data renderable 

via a client device that includes information and/or sub-elements representing one or more 

aspects of a monitored building environment and/or scores associated therewith for a 

particular user. In some embodiments, a user interface dashboard includes one or more 

score(s) for any number of monitored building environments associated with a particular 25 

user. 

[0086] The term “benchmark standard” refers to one or more data value(s) representing a 

range of score(s), average score, and/or other benchmark value associated with a particular 

building operations metric, building operations sub-metric, or particular data property based 

on any of a number of building environments associated with any number of users. In some 30 

embodiments, a benchmark standard is determined from a particular set of building 

environments defined by any of a myriad of shared classifications. The term “benchmark 

financial standard” refers to a benchmark standard for one or more overall building financial 

scores, one or more building operations financial metric, one or more building operations 
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financial sub-metric, and/or one or more building operations financial data property. The term 

“benchmark operations standard” refers to a benchmark standard for one or more overall 

building operational score, one or more building operations metric, one or more building 

operations sub-metric, and/or operations data property. 

[0087] The term “predetermined algorithm” refers to a user-provided, static, and/or hard-5 

coded function that performs one or more specific processes to determine an output 

corresponding to provided inputs. 

[0088] The term “sensor type” refers to a determinable electronically managed data value 

representing identifiable aspects of an environment monitoring sensor. Non-limiting 

examples of a sensor type include a sensor make and/or models of an environment 10 

monitoring sensor, and/or classification of environment monitoring sensor based on a general 

human-assigned classification. Non-limiting examples of a sensor type include, without 

limitation, an Internet-of-Things device, connected equipment, utility systems, building 

security systems, and building operational systems). 

[0089] The term “associated remote” in the context of monitored building environments 15 

refers to physically separated building environments that are each linked to and/or otherwise 

associated with one another based on a connection with a particular user and/or 

corresponding user account. 

[0090] The term “preferred monitored building environment” refers to a monitored 

building environment that ranks highest based on one or more values and/or based on a 20 

combination of values.  

[0091] The term “portfolio overall building operational score” refers to a value 

representing the overall operations for all of a plurality of monitored building environments. 

In some embodiments, a portfolio overall building operational score is determined utilizing a 

predetermined algorithm that processes overall building operational score(s) associated with 25 

each of a plurality of monitored building environments. In some embodiments, a portfolio 

overall building operational score is determined based on an average of one or more scores 

associated with each of the monitored building environments, a weighted average of one or 

more scores associated with each of the monitored building environments, and/or another 

determinable predefined algorithm that utilizes one or more scores associated with each of 30 

the monitored building environments. 

[0092] The term “building environment type” refers to an electronically managed data 

value representing a classification of the monitored building environment and/or an 

association of the monitored building environment with a particular type of activity and/or 
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business from a determinable set of possible categories. Non-limiting examples of a building 

environment type include a data value of a set of values representing Energy Information 

Administration (EIA) building types. In some embodiments, non-limiting examples of a 

building environment type include an assembly facility, an education facility, a public service 

facility, a cultural facility, a recreational facility, a housing facility, a retail facility, a health 5 

care facility, a hospitality facility, a lodging facility, an office facility, a research facility, a 

production facility, a storage facility, a water infrastructure facility, an energy infrastructure 

facility, a waste infrastructure facility, an information infrastructure facility, a transportation 

facility, a parking facility, and/or a mixed-use facility. 

[0093] The term “environment regulatory threshold” refers to one or more threshold 10 

values, or ranges of threshold values, set by a regulatory and/or governmental agency 

associated with one or more aspects and/or operations of a building environment. Non-

limiting examples include air pollutant maximum threshold(s), energy consumption 

threshold(s), and the like, set by a governmental or regulatory body for one or more types of 

building environments. 15 

[0094] The term “geographic region” refers to electronically managed data representing a 

physical location associated with a monitored building environment. 

[0095] The term “metric weight” refers to an electronically managed data value 

determined or user-input utilized for weighting an associated building operations metric of a 

building operations metric set for use in one or more predefined algorithm(s), for example 20 

utilized as part of a weighted average calculation. In some embodiments a metric weight set 

including any number of metric weights is utilized for determining an overall building 

operational score based on a weighted average of associated building operations scores in a 

building operations score set. 

[0096] The term “look-up table” refers to one or more data objects embodying a mapping 25 

between a particular aspect to one or more data value(s).  

[0097] The term “cloud environment” with respect to one or more computing device(s) 

refers to a physical location of computing hardware that is separate from a physical location 

associated with other computing hardware, where the remote computing hardware is accessed 

utilizing one or more communications networks. 30 

[0098] The term “notification action” refers to electronically managed data embodying 

data instructions and/or information associated with a building operations metric that 

provides a prediction regarding changes to the building operations score associated with the 

building operations metric, a recommendation for improving the building operations score 
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associated with the building operations metric, and/or notification information associated 

with the building operations score for the building operations metric. Non-limiting examples 

of a notification include information notifying a user regarding changes to the building 

operations score over a particular timestamp interval, information indicating a building 

operations score is likely caused by a problem that requires addressing, and the like. 5 

Example Systems of the Disclosure 

[0099] FIG. 1 illustrates a block diagram of a system that may be specially configured 

within which embodiments of the present disclosure may operate. Specifically, FIG. 1 depicts 

an example system 100. The example system 100 includes the client device 104, monitored 

building environment processing system 102, building monitoring datastore 116, external 10 

building data systems 106A and 106B (collectively “external building data system 106”), 

monitored building environment monitoring interface 114, and environment monitoring 

sensors 112A, 112B, and 112C (collectively—“environment monitoring sensors 112). One or 

more client devices, such as the client device 104, monitored building environment 

processing system 102, external building data systems 106, building monitoring datastore 15 

116, monitored building environment monitoring interface 114, and/or environment 

monitoring sensors 112, are each communicable with one or more other communication 

channels, for example embodied by the communications network 108. It should be 

appreciated that, in at least some embodiments, one or more component devices of the system 

100 is/are optional. For example, in some embodiments, one or more optional component 20 

devices is not included. For purposes of illustration, optional components are depicted 

utilizing dashed (or “broken”) lines. 

[0100] As illustrated, the system 100 includes a plurality of monitored building 

environments (collectively “monitored building environments 110”) within each of which 

one or more environment monitoring sensors are positioned. Specifically, as depicted, the 25 

system 100 includes a first monitored building environment 110A including a first set of 

environment monitoring sensors 112A, a second monitored building environment 110B 

including a second set of environment monitoring sensors 112B, and a third monitored 

building environment 110C including a third set of environment monitoring sensors 112C. In 

this regard, each of the environment monitoring sensors 112 is configured to enable 30 

collection of building monitoring data associated with the corresponding monitored building 

environment of the monitored building environments 110. For example, each of the 

environment monitoring sensors 112 may intake data from within one of the monitored 
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building environments 110 that represents building monitoring data and/or processes such 

data to determine building monitoring data for the associated monitored building 

environment.  

[0101] The building monitoring data for each monitored building environment of the 

monitored building environments 110 is communicable to one or more other computing 5 

devices and/or stored by one or more computing devices. For example, in some 

embodiments, each of the environment monitoring sensors 112 communicates building 

monitoring data to the monitored building environment processing system 102 for processing. 

In this regard, in some embodiments, the building monitoring data is transmitted from each of 

the environment monitoring sensors 112 directly or indirectly to the monitored building 10 

environment processing system 102. For example, in some embodiments, the environment 

monitoring sensors 112 each transmit building monitoring data directly to the monitored 

building environment processing system 102. In other embodiments, the environment 

monitoring sensors 112 each transmit building monitoring data to the monitored building 

environment monitoring interface 114.  15 

[0102] The monitored building environment monitoring interface 114 comprises one or 

more computing devices embodied in hardware, software, firmware, and/or a combination 

thereof, that aggregates building monitoring data for any number of monitored building 

environments 110. In some embodiments, the monitored building environment monitoring 

interface 114 stores such building monitoring data and/or preprocesses the collected building 20 

monitoring data for further transmittal and/or use. Additionally or alternatively, in some 

embodiments, the building monitoring interface 114 is positioned within one or more of the 

monitored building environments 110. Alternatively or additionally, in other embodiments, 

the building monitoring interface 114 is positioned remote from each of the monitored 

building environments 110, for example in a centralized monitoring environment. In yet other 25 

embodiments, the monitored building environment monitoring interface 114 comprises one 

or more sub-interfaces within and/or proximate to each of the monitored building 

environments 110. For example, in an example context where the monitored building 

environment represents a particular building or a portion thereof, a particular sub-interface of 

the monitored building environment monitoring interface 114 is includes one or more 30 

computing devices embodied in hardware, software, firmware, and/or a combination thereof, 

that is positioned within a data warehouse and/or office environment of the monitored 

building environment. In this regard, each of the sub-interfaces alone and/or in combination 

embody the monitored building environment monitoring interface 114 operating in 
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conjunction. In some embodiments, a single monitored building environment monitoring 

interface 114 is located in a cloud environment with respect to one or more of the monitored 

building environments from which it receives data. 

[0103] In yet some other embodiments, the environment monitoring sensors 112 provide 

building monitoring data for storage in the building monitoring datastore 116. For example, 5 

in some embodiments, each of the environment monitoring sensors 112 provide building 

monitoring data directly to the building monitoring datastore 116. In other embodiments, the 

building monitoring data is provided indirectly through the monitored building environment 

monitoring interface 114 and/or the monitored building environment processing system 102. 

The building monitoring datastore 116 may store the building monitoring data and/or 10 

information derived therefrom alone and/or stored together with data identifying the 

monitored building environment corresponding to the monitored building environment. In 

some embodiments, the building monitoring datastore 116 is positioned at a same location or 

proximate to the monitored building environment processing system 102, and/or is embodied 

by a cloud datastore remote from the monitored building environment processing system 102, 15 

monitored building environments 110, and/or monitored building environment monitoring 

interface 114. Alternatively or additionally, in some embodiments, the building monitoring 

datastore 116 is embodied by a plurality of sub-datastores, for example a datastore associated 

with each of the monitored building environments 110.  

[0104] In some embodiments, the monitored building environment processing system 102 20 

receives building monitoring data in real-time for one or more of the monitored building 

environments 110. In some such embodiments, the monitored building environment 

processing system 102 processes the building monitoring data for any of a myriad of 

purposes, for example to generate one or more score(s) described herein. In some 

embodiments, additionally or alternatively, the monitored building environment processing 25 

system 102 stores a historical record of the building monitoring data in one or more 

datastores for subsequent processing. For example, in some embodiments, the monitored 

building environment processing system 102 stores a historical record embodying the 

building monitoring data together with a timestamp indicating a datetime at which the 

building monitoring data was captured and/or received. In some embodiments, such historical 30 

records are stored in the monitored building environment processing system 102 and/or an 

associated building monitoring datastore 116. In some embodiments, the stored historical 

records embodying the building monitoring data are retrieved at a subsequent time for 

purposes of further processing, for example to generate one or more score(s) as described 
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herein. In this regard, the historical records and/or received data may both represent objective 

data values received in real-time with respect to the time they were collected. 

[0105] In some embodiments, the monitored building environment processing system 102 

is configured to process external and/or third-party data not collected via the environment 

monitoring sensors 112 within the monitored building environments 110. For example, in 5 

some embodiments, the monitored building environment processing system 102 

communicates with and/or processes data retrieved from one or more external building data 

systems, such as the external building data system 106A and/or 106B (collectively “external 

building data systems 106”). Each of the external building data systems 106 may include one 

or more computing devices embodied in hardware, software, firmware, and/or a combination 10 

thereof, that collects, aggregates, and/or stores such third-party data for processing. Such 

third-party data stored by one or more of the external building data systems 106 may include 

survey data associated with each of the monitored building environments 110, industry data 

associated with monitored building environments of various monitored building environment 

types, and./or the other data relevant to analyzing the operational health and/or financial 15 

health of a monitored building environment. In some embodiments, one or more of the 

external building data systems 106 is/are controlled, owned, and/or otherwise operated by the 

same entity than the entity that controls, owns, and//or otherwise operates the monitored 

building environment processing system 102 and/or the monitored building environments 

110. In other embodiments, one or more of the external building data systems 106 is/are 20 

controlled, owned, and/or otherwise operated by a different entity than the entity that 

controls, owns, and/or otherwise operates the monitored building environment processing 

system 102 and/or the monitored building environments 110. 

[0106] The monitored building environment processing system 102 is configured to 

process data from the one or more data sources, for example building monitored data 25 

obtained directly or indirectly from the environment monitoring sensors 112 and/or the 

external building data systems 106. For example, in some embodiments, the monitored 

building environment processing system 102 processes data to determine, for one or more 

monitored building environments 110, one or more building operations scores for one or 

more building operations metrics, one or more corresponding building operations financial 30 

scores for one or more building operations metrics, one or more overall building operational 

score, and/or one or more overall building financial score. Additionally or alternatively, in 

some embodiments, the monitored building environment processing system 102 performs one 

or more other processes for building score generation, classification, and/or the like. 
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Additionally or alternatively still, in some embodiments, the monitored building environment 

processing system 102 configures and/or provides data to cause rendering of one or more 

customized configured user interfaces, such as one or more dashboards as described herein. 

[0107] In some embodiments, the monitored building environment processing system 102 

includes one or more components embodied in a cloud environment with respect to each of 5 

the monitored building environments 110 and/or the client device 104. For example, in some 

embodiments, the monitored building environment processing system 102 includes at least 

one processor and/or at least one memory device positioned in one or more cloud 

environments. In this regard, in some embodiments, the monitored building environment 

processing system 102 includes such processor(s) and/or memory device(s) in a remote 10 

location from the monitored building environments 110, and/or in some embodiments from 

another, such that the cloud processor(s) and/or cloud memory device(s) are communicable 

over one or more communication networks. It should be appreciated that, in some 

embodiments, the devices located in the cloud environment are nevertheless configured to 

work in conjunction with one another to provide a consistent user experience and/or 15 

functionality access. In yet other embodiments, the monitored building environment 

processing system 102 is positioned in a monitored building environment, for example one or 

more of the monitored building environments 110. Alternatively or additionally, in some 

embodiments, each monitored building environment includes a monitored building 

environment processing system 102. 20 

[0108] The client device 104 includes one or more computing devices embodied in 

hardware, software, firmware, and/or a combination thereof, that enables access to 

functionality provided by the monitored building environment processing system 102. In 

some embodiments, the client device 104 comprises a user device under the control of a 

particular user and/or entity that owns, operates, and/or otherwise desires to analyze aspects 25 

of the monitored building environments 110. For example, in some embodiments, the client 

device 104 is embodied by a user’s mobile device accessing one or more software 

applications that provide access to the functionality of the monitored building environment 

processing system 102 as described herein. In some embodiments, the client device 104 is 

configured to execute a native software application that provides access to such functionality, 30 

for example an “app” installed to the client device 104 and executed by the user. In other 

embodiments, the client device 104 is configured to execute a web-based software 

application that provides access to such functionality via a browser application installed 

and/or executing on the client device 104. It should be appreciated that, in some 
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embodiments, the client device 104 communicates with the monitored building environment 

processing system 102 over one or more communication networks to enable access to such 

functionality. For example, in some embodiments, the client device 104 communicates with 

the monitored building environment processing system 102 via the communications network 

108 and/or another communications network to enable transmission of requests to the 5 

monitored building environment processing system 102, and/or response data from the 

monitored building environment processing system 102, to facilitate access to such 

functionality. 

[0109] In some embodiments, the client device 104 communicates with the monitored 

building environment processing system 102 to establish an authenticated session that 10 

enables access to various functionality associated with the monitored building environment 

processing system 102. For example, in some embodiments, the client device 104 establishes 

an authenticated session with the monitored building environment processing system 102 to 

access data provided by certain building monitoring data associated with the particular 

monitored building environments of the monitored building environments 110 and/or 15 

particular external building data associated with the particular monitored building 

environments of the monitored building environments 110. In some embodiments, for 

example, a user utilizes the client device 104 to provide user authentication credentials linked 

to a particular user account maintained by the monitored building environment processing 

system 102. In this regard, in some embodiments, the user of the client device 104 20 

authenticates a particular user account (e.g., associated with a provisioned user data object 

maintained by the monitored building environment processing system 102) to initiate an 

authenticated session associated with the particular user account, and thus accessing data 

associated with the particular user account. For example, in a context where monitored 

building environments 110A and 110B have been associated with a particular user account, 25 

and an authenticated session associated with the particular user account has been established 

via the client device 104, the user may utilize the client device 104 to access building 

monitoring data from the environment monitoring sensors 112A and 112B, third-party and/or 

external data provided by the external building data systems 106 that are associated with the 

monitored building environments 110A and/or 110B, and/or processed data or functionality 30 

associated therewith (e.g., building operations scores, overall building operational scores, 

building operations financial scores, and/or overall building financial scores). Alternatively, 

in a context where monitored building environment 110C has been associated with a 

particular user account, and an authenticated session associated with the particular user 
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account has been established via the client device 104, the user may utilize the client device 

104 to access building monitoring data from the environment monitoring sensors 112C, third-

party and/or external data provided by the external building data systems 106 that are 

associated with the monitored building environment 110C, and/or processed data or 

functionality associated therewith. In this regard, it should be appreciated that different users 5 

(e.g., who authenticate different user accounts associated with different user data objects) 

may be provided access to different data and/or functionality via the monitored building 

environment processing system 102. 

[0110] In some embodiments, the client device 104 enables the user to access particular 

functionality and/or data via user interfaces rendered to the client device 104 via 10 

communication with the monitored building environment processing system 102. For 

example, in some embodiments, the monitored building environment processing system 102 

communicates with the client device 104 to cause rendering of one or more user interface 

dashboards that include building operations score(s), building operations financial score(s), 

overall building operational score(s), overall building financial score(s), and/or information 15 

associated therewith including, for example, monitored building environment 

classification(s), monitored building environment type(s), location information, and/or the 

like. In some embodiments, such user interface dashboard(s) is/are rendered including user 

interface elements that enable interaction with the data, for example sorting, filtering, and/or 

other view manipulation. Additionally or alternatively, in some embodiments, the user 20 

interface dashboard provides user interface elements for accessing additional functionality 

associated with the rendered data, for example to enable portfolio-level processing of such 

data associated with a plurality of associated monitored building environments. 

[0111] Additionally or alternatively, in some embodiments, different user accounts have 

access to different functionality provided by the monitored building environment processing 25 

system 102. For example, in some embodiments, a user account enables access to view 

and/or generate one or more scores (e.g., building operations score(s), building operations 

financial score(s), overall building operational score(s), and/or overall building financial 

score(s)), but not configure the weights and/or predefined algorithms utilized to generate such 

scores. Additionally or alternatively, in some embodiments, certain user account(s) enable 30 

access to configuring the predefined algorithms utilized to generate such scores and/or 

weights associated therewith. In some embodiments, access to functionality is provided based 

on role(s) assigned to the user account, where each role is enabled access to specific 

functionality. 
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[0112] The communications network 108 may embody any of a number of public and/or 

private networks enabling communication between various computing devices. For example, 

in some embodiments, the communications network 108 includes and/or is embodied by one 

or more network access device(s), cell tower(s), base station(s), network base station(s), 

wired and/or wireless connection tower(s), signal booster(s), signal propagation device(s), 5 

and/or the like. Each of the devices and/or systems described with respect to the system 100 

may access the communications network 108 utilizing any of a myriad of transmission 

protocols and/or corresponding communications circuitry enabling transmission of specially 

configured transmissions based on the transmission protocol. A non-limiting example of the 

communications network 108 includes the Internet, and/or one or more hybrid networks 10 

enabling access to the Internet. It should be appreciated that, in some embodiments, the 

communications network 108 includes one or more sub-networks that facilitate 

communications between discrete devices of the system 100. For example, in some 

embodiments, the communications network 108 includes a sub-network that facilitates 

communication between the monitored building environment processing system 102 and the 15 

external building data systems 106 and/or building monitoring datastore 116, and a second 

sub-network that facilitates communication between the monitored building environment 

processing system 102 and the monitored building environment monitoring interface 114 

and/or environment monitoring sensors 112. Each sub-network in some embodiments 

includes entirely distinct components. In other embodiments, one or more sub-networks 20 

include one or more shared components that facilitate such communications. 

Example Apparatuses of the Disclosure 

[0113] The methods, apparatuses, systems, and computer program products of the present 

disclosure may be embodied by any variety of devices. For example, a method, apparatus, 

system, and computer program product of an example embodiment may be embodied by a 25 

fixed computing device, such as a personal computer, computing server, computing 

workstation, or a combination thereof. Further, an example embodiment may be embodied by 

any of a variety of mobile terminals, mobile telephones, smartphones, laptop computers, 

tablet computers, or any combination of the aforementioned devices. 

[0114] In at least one example embodiment, the monitored building environment 30 

processing system 102 is embodied by one or more computing systems, such as the apparatus 

200 as shown in FIG. 2. The apparatus 200, as depicted, includes a processor, memory 204, 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 

and/or financial scoring circuitry 212. Although the components are described with respect to 
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functional limitations, it should be understood that the particular implementations necessarily 

include the use of particular hardware. It should also be understood that certain of the 

components described herein in some embodiments include similar or common hardware. For 

example, in some embodiments two sets of circuitry both leverage use of the same processor, 

network interface, storage medium, or the like to perform their associated functions, such that 5 

duplicate hardware is not required for each set of circuitry. The use of the term “circuitry” as 

used herein with respect to components of the apparatus 200 should therefore be understood 

to include particular hardware configured to perform the functions associated with the 

particular set of circuitry as described herein. 

[0115] Additionally or alternatively, the term “circuitry” should be understood broadly to 10 

include hardware and, in some embodiments, software and/or firmware for configuring the 

hardware. For example, in some embodiments, “circuitry” refers to and/or includes 

processing circuitry, storage media, network interfaces, input/output devices, and the like. In 

some embodiments, other elements of the apparatus 200 provide or supplement the 

functionality of the particular circuitry. For example, in some embodiments the processor 202 15 

provide processing functionality, the memory 204 provides storage functionality, the 

communications circuitry 208 provides network interface functionality, and the like, to one or 

more of the other sets of circuitry. 

[0116] In some embodiments, the processor 202 (and/or co-processor or any other 

processing circuitry assisting or otherwise associated with the processor) is in communication 20 

with the memory 204 via a bus for passing information among components of the apparatus. 

The memory 204 is non-transitory and in some embodiments includes, for example, one or 

more volatile and/or non-volatile memories. In other words, for example in some 

embodiments, the memory embodies a non-transitory electronic storage device (e.g., a 

computer readable storage medium). In some embodiments, the memory 204 is configured to 25 

store information, data, content, applications, instructions, or the like, for enabling the 

apparatus 200 to carry out various functions in accordance with example embodiments of the 

present disclosure. In some embodiments, for example, the memory 204 embodies one or 

more databases for storing user data objects, electronic data objects, and/or other data 

associated therewith, and/or otherwise is configured to maintain such data objects for 30 

accessing and/or updating as described herein. 

[0117] In various embodiments of the present disclosure, the processor 202 is embodied 

in any one of a myriad of ways and may, for example, include one or more processing 

devices configured to perform independently. Additionally or alternatively, the processor 202 
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may include one or more processors configured in tandem via a bus to enable independent 

execution of instructions, pipelining, and/or multithreading. The use of the terms “processor,” 

“processing module,” and “processing circuitry” may be understood to include a single-core 

processor, a multi-core processor, multiple processors internal to the apparatus, other central 

processing unit (“CPU”), microprocessor, integrated circuit, and/or remote or “cloud” 5 

processors. 

[0118] In an example embodiment, the processor 202 is configured to execute computer-

coded instructions stored in the memory 204 or otherwise accessible to the processor. 

Alternatively, or additionally, in some embodiments, the processor 202 is configured to 

execute hard-coded functionality. As such, whether configured by hardware or software 10 

means, or by a combination thereof, the processor 202 may represent an entity (e.g., 

physically embodied in circuitry) capable of performing operations according to an 

embodiment of the present disclosure while configured accordingly. Alternatively or 

additionally, in another example context, when the processor is embodied as an executor of 

software instructions, the instructions specifically configure the processor 202 to perform the 15 

algorithms and/or operations described herein when the instructions are executed. 

[0119] As one example context, the processor 202 is configured to support monitored 

building environment data collection and/or processing functionality. In some such 

embodiments, for example, the processor 202 is configured to receive, retrieve, and/or 

otherwise collect building monitoring data from one or more environment monitoring sensors 20 

positioned in at least one monitored building environment, determine for the at least one 

monitored building environment a building operations score set corresponding to a building 

operations metric set based on the building monitoring data for the at least one monitored 

building environment, and/or determine an overall building operational score associated with 

the at least one monitored building environment. Additionally or alternatively, in some 25 

embodiments, the processor 202 is configured to receive building system financial data for 

the at least one monitored building environment and generate a building operations financial 

score set and/or corresponding building financial scores set for the processor 202. 

Additionally or alternatively, in some embodiments, the processor 202 is configured to 

determine portfolio-level scores, such as a portfolio overall building operational score for a 30 

plurality of associated monitored building environments and/or a portfolio building financial 

score for the plurality of associated monitored building environments. Alternatively or 

additionally, in some embodiments, the processor 202 is configured to categorize one or more 

monitored building environment(s) based on associated data and/or scores derived therefrom. 
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Additionally or alternatively, in some embodiments, the processor 202 is configured to 

determine a notification action associated with a monitored building environment and/or a 

building operations metric and/or provide information associated with the notification action. 

Additionally or alternatively, in some embodiments, the processor 202 is configured to cause 

rendering of a user interface dashboard comprising various data values and/or data processed 5 

therefrom.  

[0120] In some embodiments, the apparatus 200 includes input/output circuitry 206 that, 

alone or in communication with processor 202, provides output to the user and/or receives 

indication(s) of user input. In some embodiments, the input/output circuitry 206 comprises 

one or more user interfaces, and/or includes a display to which user interface(s) may be 10 

rendered. In some embodiments, the input/output circuitry 206 comprises a web user 

interface, a mobile application, a desktop application, a linked or networked client device, 

and/or the like. In some embodiments, the input/output circuitry 206 also includes any of a 

number of peripherals, a keyboard, a mouse, a joystick, a touch screen, touch areas, soft keys, 

a microphone, a speaker, or other input/output mechanisms. In some such embodiments, the 15 

input/output mechanisms are configured to enable a user to provide data representing one or 

more user interaction(s) for processing by the apparatus 200. The processor and/or 

input/output circuitry 206 communicable with the processor, for example processor 202, is 

configured to control one or more functions of one or more user interface elements through 

computer program instructions (e.g., software and/or firmware) stored on a memory 20 

accessible to the processor (e.g., memory 204, and/or the like). 

[0121] The communications circuitry 208 in embodied by any means such as a device or 

circuitry embodied in either hardware or a combination of hardware and software that is 

configured to receive and/or transmit data from/to a network and/or any other device, 

circuitry, or other module in communication with the apparatus 200. In this regard, the 25 

communications circuitry 208 includes, in some embodiments for example, at least a network 

interface for enabling communications with a wired or wireless communications network. For 

example, in some embodiments, the communications circuitry 208 includes one or more 

network interface cards, antennas, buses, switches, routers, modems, and supporting 

hardware and/or software, or any other device suitable for enabling communications via a 30 

network. Additionally or alternatively, the communication interface may include the circuitry 

for interacting with the antenna(s) to cause transmission of signals via the antenna(s) or to 

handle receipt of signals received via the antenna(s). 
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[0122] The operations scoring circuitry 210 includes hardware, software, firmware, 

and/or a combination thereof, configured to support building operations score processing 

functionality associated with the monitored building environment processing system 102. The 

operations scoring circuitry 210 in some embodiments utilizes processing circuitry, such as 

the processor 202, to perform one or more of these actions. In some embodiments, the 5 

operations scoring circuitry 210 includes hardware, software, firmware, and/or a combination 

thereof, to generate building operations score(s) corresponding to particular building 

operations metric(s) from data obtained from one or more sources, such as building 

monitoring data, third-party data, and/or external data. Additionally or alternatively, in some 

embodiments, the operations scoring circuitry 210 includes hardware, software, firmware, 10 

and/or a combination thereof, to generate sub-metric score(s) for sub-metric(s) of building 

operations metric(s) based on data obtained from one or more sources, such as building 

monitoring data, third-party data, and/or external data. Additionally or alternatively, in some 

embodiments, the operations scoring circuitry 210 includes hardware, software, firmware, 

and/or a combination thereof, to determine building operational score(s) for one or more 15 

monitored building environment(s). Additionally or alternatively, in some embodiments, the 

operations scoring circuitry 210 includes hardware, software, firmware, and/or a combination 

thereof, to further process and/or cause rendering of any such data obtained and/or derived 

therefrom, for example for providing via a user interface dashboard, classifying one or more 

monitored building environments, ranking monitored building environment(s), and/or the 20 

like. It should be appreciated that, in some embodiments, the operations scoring circuitry 210 

includes or is embodied by a separate processor, specially configured field programmable 

gate array (FPGA), and/or a specially configured application-specific integrated circuit 

(ASIC). 

[0123] The financial scoring circuitry 212 includes hardware, software, firmware, and/or 25 

a combination thereof, configured to support building financial score processing functionality 

associated with the monitored building environment processing system 102. The financial 

scoring circuitry 212 in some embodiments utilizes processing circuitry, such as the 

processor 202, to perform one or more of these actions. In some embodiments, the financial 

scoring circuitry 212 includes hardware, software, firmware, and/or a combination thereof, to 30 

generate building operations financial score(s) corresponding to particular building 

operations metric(s) from data obtained from one or more sources, such as building 

monitoring data, third-party data, and/or external data. Additionally or alternatively, in some 

embodiments, the financial scoring circuitry 212 includes hardware, software, firmware, 
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and/or a combination thereof, to generate sub-metric financial score(s) for sub-metric(s) of 

building operations metric(s) based on data obtained from one or more sources, such as 

building monitoring data, third-party data, and/or external data. Additionally or alternatively, 

in some embodiments, the financial scoring circuitry 212 includes hardware, software, 

firmware, and/or a combination thereof, to determine overall building financial score(s) for 5 

one or more monitored building environment(s). Additionally or alternatively, in some 

embodiments, the financial scoring circuitry 212 includes hardware, software, firmware, 

and/or a combination thereof, to further process and/or cause rendering of any such data 

obtained and/or derived therefrom, for example for providing via a user interface dashboard, 

classifying one or more monitored building environments, ranking monitored building 10 

environment(s), and/or the like. It should be appreciated that, in some embodiments, the 

financial scoring circuitry 212 includes or is embodied by a separate processor, specially 

configured field programmable gate array (FPGA), and/or a specially configured application-

specific integrated circuit (ASIC). 

[0124] In some embodiments, one or more of the aforementioned sets of circuitry are 15 

combined to form a single set of circuitry. The single combined set of circuitry may be 

configured to perform some or all of the functionality described herein with respect to the 

individual sets of circuitry. For example, in at least one embodiment, the operations scoring 

circuitry 210 and the financial scoring circuitry 212 are embodied by a single set of circuitry, 

and/or one or more of the operations scoring circuitry 210 and/or the financial scoring 20 

circuitry 212 are combined with the processor 202. Additionally or alternatively, in some 

embodiments, one or more of the sets of circuitry described herein is/are configured to 

perform one or more of the actions described with respect to one or more of the other sets of 

circuitry. 

Example Computing Environment of the Disclosure 25 

[0125] Having described some example systems and apparatuses in accordance with the 

present disclosure, example computing environments in accordance with the present 

disclosure are further described. It should be appreciated that the example computing 

environments may be maintained by any of the computing devices, apparatuses, systems, 

and/or the like as described. For example, in some embodiments, each computing 30 

environment is maintained as a software environment executed by specially configured 

hardware as described herein. In one or more particular example embodiments, the apparatus 
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200 maintains a software environment embodying the illustrated computing environments 

utilizing the various components of the apparatus 200 as described herein. 

[0126] FIG. 3 illustrates example data values maintained as part of an example 

computing environment in accordance with at least some example embodiments of the 

present disclosure. Specifically, FIG. 3 illustrates various data values associated with scoring 5 

the operations of various aspects of a monitored building environment. In this regard, each of 

the data values depicted may be embodied by one or more data object(s) maintained by the 

apparatus 200 in a software computing environment implemented via the hardware described 

with respect to the apparatus 200. 

[0127] As depicted, the apparatus 200 maintains building monitoring data 302. The 10 

building monitoring data, in some embodiments, includes data received and/or otherwise 

retrieved or collected from one or more environment monitoring sensor(s) positioned within a 

particular monitored building environment. For example, in some embodiments, the building 

monitoring data embodies real-time data associated with one or more aspects of the 

monitored building environment being monitored as measured by one or more environment 15 

monitoring sensor(s) within the monitored building environment. It should be appreciated 

that such data may include Additionally or alternatively, in some embodiments, the building 

monitoring data 302 includes third-party data and/or external data not received from an 

environment monitoring sensor positioned within the particular monitored building 

environment. Such external data and/or third-party data includes, in some contexts, financial 20 

information associated with the monitored building environment and/or other monitored 

building environment(s), survey data from operators of the monitored building environment 

and/or other monitored building environment(s), survey data from tenants and/or other 

persons that utilize or interact with the monitored building environment(s), and/or the like. 

Such data in some embodiments is retrieved from any of a number of external building data 25 

systems, such as commercial datastores and/or aggregators, governmental agency systems, 

utility service systems, and/or the like. It should be appreciated that the building monitoring 

data in some embodiments includes various different sub-portions of data, for example both 

real-time received data from environment monitoring sensor(s) and third-party data and/or 

external data from external building data system(s). 30 

[0128] The computing environment further includes a plurality of building operations 

metrics 306A-306E (collectively “building operations metric set 306”). The building 

operations metric set 306 in some embodiments defines different categories by a particular 

monitored building environment may be scored. For example, as depicted, the building 
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operations metric 306 includes a people metric, a process metric, an assets metric, a 

connectivity metric, and an environment metric. Each of these metrics represents a data-

driven analysis of a particular aspect of the monitored building environment, and in some 

embodiments corresponds to a particular building operations score that represents how data 

associated with a particular monitored building environment meets a desirable outcome with 5 

respect to the aspect represented by the metric as determined from some or all of the building 

monitoring data 302. For example, the people metric and corresponding building operations 

score represent an overall objective of improving the wellness of occupants within the 

monitored building environment, minimizing the negative impact of the monitored building 

environment on an individual’s wellness, happiness, and/or productivity. The assets metric 10 

and corresponding building operations score represents an overall objective of improving the 

health, efficiency, and/or life of the monitored building environment and/or associated sub-

assets (e.g., including equipment of the monitored building environment and/or infrastructure 

of the monitored building environment). The process metric and corresponding building 

operations score represents an overall objective of improving the efficiency of processes that 15 

are in place to manage, operate, and/or secure the monitored building environment. The 

environment metric and corresponding building operations score represents an overall 

objective to minimize the negative impact the building has on the local or global 

environment. The connectivity metric and corresponding building operations score represents 

an overall objective of improving the continuity and security of the flow of information 20 

within a monitored building environment and the flow of such data to external systems, 

devices, and/or the like for purposes of further processing and/or analysis. In this regard, for 

each of these building operations metrics, a corresponding building operations score is 

determinable that represents how well the particular monitored building environment is 

accomplishing the aspect represented by the corresponding building operations metric. It 25 

should be appreciated that, in other embodiments, other building operations metrics 

representing any of a myriad of aspects associated with a particular monitored building 

environment may be designed. 

[0129] In some embodiments, one or more building operations metrics are associated 

with one or more building operations sub-metrics (or “sub-metrics”) that represent sub-30 

categories of a particular building operations metric by which a particular monitored building 

environment may be scored. For example, in this regard, a building operations metric in some 

embodiments comprises any number of sub-metrics representing any number of sub-

categories utilized to determine how well a monitored building environment is accomplishing 
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the corresponding building operations metric overall. As illustrated, building operations 

metric 306A (the people metric) corresponds to the sub-metric set 304A, specifically 

including a safety and security sub-metric, an accessibility sub-metric, a productivity sub-

metric, an awareness sub-metric, and a comfort satisfaction sub-metric. Similarly, the 

building operations metric 306B (the process metric) corresponds to the sub-metric set 304B, 5 

specifically including a maintenance sub-metric, an operations sub-metric, a customer service 

sub-metric, and an innovation sub-metric. The building operations metric 306C corresponds 

to the sub-metric set 304C, the building operations metric 306D corresponds to the sub-

metric set 304D, and the building operations metric 306E corresponds to the sub-metric set 

304E. In some embodiments, it should be appreciated that a sub-metric set for a particular 10 

building operations metric may include any number of sub-metrics as desired. 

[0130] In some such embodiments, the apparatus 200 determines a building operations 

sub-metric score associated with each building operations sub-metric for a particular building 

operations metric. In this regard, each building operations sub-metric score represents how 

well the particular monitored building environment is accomplishing the aspect represented 15 

by the corresponding building operations sub-metric. For example, the building operations 

score corresponding to the safety and security sub-metric of the building operations sub-

metric set 304A in some embodiments represents how well the monitored building 

environment is meeting desired levels of safety and security for occupants, while the building 

operations score corresponding to the maintenance building operations sub-metric of the 20 

building operations sub-metric set 304B in some embodiments represents how well the 

monitored building environment is meeting desired standards for maintenance of different 

building systems and/or components. 

[0131] It should be appreciated that the building operations score for each building 

operations sub-metric is also determinable from some or all of the building monitoring data 25 

302. For example, in some embodiments, one or more data values associated with a metric is 

determinable from the building monitoring data 302. In some embodiments, the data 

properties associated with the metric are then utilized to generate the building operations 

score and/or one or more sub-scores for the building operations sub-metric. For example in 

some embodiments, the apparatus 200 maintains a look-up table that includes data properties 30 

to be determined from or embodied by building monitoring data 302, and/or a look-up table 

that includes scoring values for such each of the data properties that are utilized in converting 

from the data value for each data property to the building operations score for the sub-metric 

and/or metric. In some such embodiments, the look-up table includes data values and/or 
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ranges of data values for a data property that is utilized to determine a building operations 

score for a building operations sub-metric based on the data value for a particular property. 

For example, in some embodiments, to determine a building operations score for a particular 

building operations sub-metric, the apparatus 200 processes building monitoring data to 

determines a plurality of data values representing certain properties, and utilizes the look-up 5 

table to generate a sub-score corresponding to each data value for each data property, then 

sums the sub-scores to generate the building operations score for the building operations sub-

metric. Non-limiting examples of data properties for which a data value is determinable from 

building monitoring data are described herein with respect to FIG. 4.  

[0132] Additionally or alternatively, in some embodiments, different portions of data are 10 

utilized to generate a building operations score for a particular sub-metric. For example, in 

some embodiments, the building operations score associated with a first building operations 

sub-metric is determined from a first portion of building monitoring data, such as building 

monitoring data obtained from at least a first environment monitoring sensor positioned 

within the monitored building environment, and the building operations score associated with 15 

a second building operations sub-metric is determined from a second portion of building 

monitoring data, such as building monitoring data obtained from at least a second 

environment monitoring sensor positioned within the monitored building environment. In one 

example context, a first building operations score corresponding to the comfort satisfaction 

sub-metric is determinable based on a portion of the building monitoring data 302 received 20 

from an air quality monitoring system, HVAC system, and/or other health related systems 

positioned in the monitored building environment, while a second building operations score 

corresponding to the utilities consumption sub-metric is determinable based on a second 

portion of the building monitoring data 302 received from a water utility system, a gas utility 

system, an electricity utility system, and/or the like positioned within the monitored building 25 

environment. It should be appreciated that, in some embodiments the particular building 

monitoring data utilized to generate a building operations score is determinable for a 

particular metric. For example, in some embodiments, each sub-metric is associated with 

particular building monitoring data from particular sources that collect, process, and/or 

otherwise generate building monitoring data of a particular type that is associated with the 30 

overall aspect represented by the building operations metric and/or sub-metric. 

[0133] In some embodiments, the building operations scores associated with various 

building operations sub-metrics of a particular building operations metric are utilized to 

determine the building operations score for the building operations metric. For example, as 
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depicted, the building operations sub-metric set 304A includes sub-metrics utilized to 

determine and/or otherwise generate the building operations metric 306A. Similarly, the 

building operations sub-metric set 304B includes sub-metrics utilized to determine and/or 

otherwise generate the building operations metric 306B, and so on. In this regard, the 

building operations score for each of the building operations sub-metrics is utilized to 5 

determine the building operations score for the associated building operations metric. For 

example, in some embodiments, the apparatus 200 is configured to apply the building 

operations score for each of the sub-metrics to a predefined algorithm that outputs the 

building operations score for the building operations metric corresponding to the sub-metrics. 

In some embodiments, for example, the building operations score for the building operations 10 

metric is determined utilizing a weighted average of the building operations scores for each 

of the sub-metrics, where the weight to be applied to each sub-metric is user-determined 

and/or set, determined by the apparatus 200, and/or predetermined. 

[0134] In some embodiments, as depicted, the building operations metric set 306 is 

utilized to determine an overall building operational score 308. In some embodiments, the 15 

overall building operational score 308 represents an overall metric for how well the 

monitored building environment accomplishes all of the aspects represented by the various 

building operations metrics of the building operations metric set 306. In this regard, the 

overall building operational score 308 provides a single metric that provides a high-level 

understanding of how well a particular monitored building environment functions based on 20 

the considerations that are identified as important to a user, for example as defined by the 

various metrics of the building operations metric set 306. In some embodiments, the overall 

building operational score 308 is determined from the building operations score set 

corresponding to the building operations metrics 306, for example based on a predefined 

algorithm. It should be appreciated that in some embodiments the predefined algorithm for 25 

determining each building operations score for each of the building operations metric based 

on the building operations scores corresponding to each building operations sub-metric of a 

building operations sub-metric set of the building metric sets 304A-304E are different from 

one another, and/or are each different from the predefined algorithm for determining an 

overall building operational score for the monitored building environment based on the 30 

building operations scores for each building operations metric of the building operations 

metric set 306. 

[0135] In some embodiments, the apparatus 200 is configured to determine the 

improvement(s) to one or more building operations score for a building operations sub-metric 
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that would result in improvements of the building operations score for the corresponding 

building operations metric, and/or determines the improvement(s) to one or more data values 

for a data property utilized in calculating the building operations score for a particular 

building operations sub-metric that would result in improvements of the building operations 

score for the building operations sub-metric. In this regard, changes to the operations of the 5 

monitored building environment that result in such improvements subsequently would enable 

the corresponding scores to improve. In this regard, the apparatus 200 in some embodiments 

provides such information as a notification action, for example a recommendation, renderable 

and/or otherwise presented to a user via a user interface. By determining and presenting such 

notification action information, the user may perform corresponding actions to improve such 10 

measured data values. Such actions would result in improved score(s) generated from 

subsequent building monitoring data upon performing the actions resulting in the 

improvement. It should be appreciated that the apparatus 200 in some embodiments 

determines such improvement(s) to be made based on the predefined algorithm utilized to 

generate one or more score(s), and/or the building monitoring data utilized in generating the 15 

most recent score. For example, in some embodiments, the apparatus 200 determines how 

much one or more data values for a particular data property (or data properties) is to improve 

to result in a particular change in a corresponding determined score. 

[0136] Utilizing the particular building operations metrics, a particular monitored 

building environment (or plurality of monitored building environments) can be analyzed on 20 

key objectives determined to be of importance for the particular monitored building 

environment(s). Further, by determining an overall building operational score, the monitored 

building environment can be analyzed quickly based on a single metric. In this regard, 

utilizing the building operational score, building operations scores for each building operation 

metric, and/or further the building operations scores for each building operation sub-metric, a 25 

monitored building environment similarly can be analyzed at various granular levels. In this 

regard, in some embodiments, the more granular scores can be further processed to determine 

one or more building operations metrics and/or one or more building operations sub-metrics 

that can be improved to improve the building operations score for a particular building 

operations metric and/or the overall building operational score. In this manner, similarly, the 30 

building operations sub-metric that would have the largest impact on improving the 

corresponding building operations metric if improved, and/or the building operations metric 

that would have the largest impact on improving the corresponding overall building 

operational score if improved, is determinable at any level of granularity desired. Further, 
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such determinations can be updated in real-time based on updates represented in the building 

monitoring data 302 collected from various environment monitoring sensors positioned 

within the monitored building environment. 

[0137] FIG. 4 illustrates example data properties maintained as part of an example 

computing environment in accordance with at least some example embodiments of the 5 

present disclosure. Specifically, FIG. 4 illustrates various data properties for which data 

values may be determined from building monitoring data for use in determining one or more 

building operations scores, for example building operations score(s) for one or more building 

operations metrics and/or sub-metrics. In this regard, it should be appreciated that in some 

embodiments the building monitoring data includes one or more raw data values utilized in 10 

determining a building operations score without further processing, for example such that 

building monitoring data is processed as received directly from one or more environment 

monitoring sensors positioned within a monitored building environment. 

[0138] As depicted, the building monitoring data 302 is utilized to identify various values 

for data properties utilized in determining different building operations metrics and/or sub-15 

metrics. For example, in some embodiments as depicted, the building monitoring data 302 is 

utilized to determine a first set of data values for the data properties 402A utilized in 

generating the building operations score for first building operations metric—for example the 

people metric as depicted. In this regard, for example, at least a portion of the building 

monitoring data 302 is processed to determine a comfort score, a second portion of the 20 

building monitoring data 302 is processed to determine a number of safety and security 

incidents, a third portion of the building monitoring data 302 is processed to determine an 

information access value, and a fourth portion of data is processed to determine a happiness 

index value. Further, in some embodiments, the building monitoring data is utilized to 

identify a second set of data values for the data properties 402B utilized in generating the 25 

building operations score for a second building operations metric—for example the process 

metric as depicted. In this regard, for example, at least a portion of the building monitoring 

data 302 is processed to determine a mean time to repair value, and a second portion of the 

building monitoring data 302 is processed to determine a number of maintenance predictions 

and preventions value. Similarly, the building monitoring data 302 may be utilized to 30 

determine any number of other data values associated with any of the data properties 402C, 

402D, and/or 402E. 

[0139] It should be appreciated that a particular portion of the building monitoring data 

302 may be utilized to generate any number of data values for any number of data properties. 
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For example, in some embodiments, a single environment monitoring sensor positioned in a 

monitored building environment provides raw data embodied in the building monitoring data 

302 is utilized to determine a first data value and a second data value that are subsequently 

utilized in determining a building operations score (e.g., for a particular building operations 

sub-metric utilizing a predetermined algorithm). It should be appreciated that, in some 5 

embodiments, the apparatus 200 weights various data values identified from the building 

monitoring data utilizing different weights to generate the corresponding building operations 

score for a particular building operations sub-metric. 

[0140] In some embodiments, the building monitoring data 302 is utilized to determine a 

data value for a particular data property based on corresponding benchmark data for that data 10 

property and/or one or more other data properties. For example, in some embodiments, the 

building monitoring data 302 is processed to determine a raw data value for a particular data 

property (e.g., a raw data value indicating a utility consumption amount, for example). In 

some such embodiments, the raw data value is determined for any of a myriad of timestamp 

intervals (e.g., on a rolling basis, every month, and/or the like) as predetermined, configured 15 

by a user, and/or the like. In some embodiments, the raw data value is then utilized to 

determine a corresponding a percentile data value based on benchmark data associated with 

the data property. The benchmark data utilized may be specifically associated with a 

particular monitored building environment type, such that different classes of monitored 

building environments are appropriately benchmarked against one another. In some such 20 

embodiments, for example, one or more historical records of the benchmark data is/are 

processed to determine a mean, or median, and standard deviation that are utilized to 

determine a corresponding percentile data value corresponding to the raw data value. 

Alternatively or additionally, in some embodiments, a benchmark curve is derived from the 

benchmark data, for example in embodiments where the benchmark data includes a median 25 

and a standard deviation for a particular data property. A derived benchmark curve may then 

be used to determine a percentile data value for the raw data value associated with a 

particular data property. In some such embodiments, the percentile data value embodies as 

the determined data value for the data property, and/or is subsequently utilized to determine 

the data value therefrom.  30 

[0141] In one example context, building monitoring data 302 and corresponding 

benchmark data in some embodiments are utilized to determine a data value for each of 

several types of utility consumption associated with a particular monitored building 

environment. For example, in some embodiments, data values for electric consumption, water 
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consumption, and gas consumption are determined. In some such embodiment, benchmark 

data is receive that includes, or includes data that is utilized to derive, a median value for 

electric consumption and a standard deviation for electric consumption, a median value for 

water consumption and a standard deviation for water consumption, and a median value for 

gas consumption and a standard deviation for gas consumption. The median value for electric 5 

consumption and the standard deviation for electric consumption are utilized to derive a 

benchmark curve for electric consumption. A raw data value for electric consumption is 

determinable from the building monitoring data 302. The raw data value for electric 

consumption is applied to the derived benchmark curve for electric consumption to determine 

the percentile value for electric consumption, which represents the determined data value for 10 

the particular data property of electric consumption. Determined data value(s) for water 

consumption and gas consumption data properties are determinable in a similar manner, for 

example by deriving a benchmark curve for water consumption and a benchmark curve for 

gas consumption, respectively, and applying a raw data value for water consumption to the 

benchmark curve for water consumption and applying a raw data value for gas consumption 15 

to the benchmark curve for gas consumption to determine percentile values thereof. For some 

data properties, the percentile data value represents the determined data value for the 

corresponding data property. For other data properties, for example data properties that 

represent an inverse score relationship (e.g., a lower score is preferred) such as utility 

consumption, the percentile data value is inverted to determine an accurate percentile value 20 

that represents a determined data value for the corresponding data property. The percentile 

data value may be inverted by subtracting the percentile data value from 100 in some 

contexts using percentage percentile values and/or subtracting the percentile data value from 

1 for normalized percentile values, and/or the like. 

[0142] Each of these determined data values be utilized as a building operations score, in 25 

some embodiments, and/or utilized together with other determined data values to determine a 

building operations score. For example, in some embodiments, the determined data values are 

utilized to determine a building operations score by taking a simple average of the various 

percentile data values. In other embodiments, the determined data values are utilized to 

determine a building operations score by taking a weighted average of the various percentile 30 

data values, for example based on determinable weights, predefined weights, user-defined 

weights, and/or the like. In other embodiments, another predefined function is utilized to 

determine a building operations score from various determined data values based on building 

monitoring data and/or benchmark data. Use of benchmark data for benchmark curve 
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derivation, and subsequent use of the benchmark curve, is further described herein with 

respect to FIG. 8. 

[0143] Additionally or alternatively, in some embodiments, the apparatus 200 determines 

one or more financial scores associated with a particular monitored building environment, or 

multiple monitored building environments. FIG. 5, for example, illustrates example data 5 

values maintained as part of an example computing environment in accordance with at least 

some example embodiments of the present disclosure. In some embodiments, the data values 

are maintained as part of shared computing environment together with that described herein 

with respect to FIGS. 3 and/or 4, such as a computing environment maintained by a single 

software application and/or process executed on and/or embodied by the apparatus 200. 10 

[0144] As depicted, the apparatus 200 maintains the building system financial data 502. 

In some embodiments, the building system financial data 502 includes data received and/or 

otherwise retrieved associated with generating a building operations financial score 

associated with one or more building operations metrics. In some embodiments, at least some 

building system financial data is received directly from environment monitoring sensors 15 

positioned in and/or associated with the monitored building environment. For example, in 

some embodiments, the apparatus 200 communicates with a smart utility system that 

provides one or more utilities to the monitored building environment (e.g., an electricity 

utility system) to retrieve the current cost of consumption for the utility provided by the smart 

utility system (e.g., a dollar rate per kilowatt-hour). Alternatively or additionally, in some 20 

embodiments, the building system financial data includes a consumed rate, for example that 

is combinable with the cost of consumption data to determine a cost of utilities consumed. 

Additionally or alternatively, in some embodiments, the apparatus 200 communicates with 

one or more external and/or third-party data sources that are not positioned in and/or 

otherwise interact with a monitored building environment to receive and/or otherwise identify 25 

building system financial data associated with the monitored building environment. For 

example, in some embodiments, the apparatus 200 interacts with a central utility system (e.g., 

a core server operated by and/or otherwise associated with a local utility company) to request 

such building system financial data associated with a particular monitored building 

environment (e.g., by sending an address, or other unique identifier that identifies a particular 30 

monitored building environment, for example). It should be appreciated that, in some 

embodiments, at least a portion of the building system financial data 502 is identified in real-

time (e.g., a current rate for utilities consumption of a particular monitored building 

environment), and in other circumstances at least a portion of the building system financial 
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data 502 is stored at later retrieved (e.g., survey data, static data, and/or the like retrieved 

from one or more commercial, third-party, or otherwise available data systems). In some 

embodiments, some or all of the building system financial data 502 may be manually input. 

Alternatively or additionally, in some embodiments, some or all of the building system 

financial data 502 may be retrieved (e.g., automatically or in response to user request, for 5 

example) from a financial system, for example an enterprise resource planning system. Non-

limiting examples of a financial system include SAP ERP systems, in-house financial 

management systems, and/or the like. 

[0145] The computing environment further includes a plurality of building operations 

financial metrics 506A-506E (collectively “building operations financial metrics set 506”). 10 

The building operations financial metrics set 506 in some embodiments defines different 

financial categories by which a particular monitored building environment may be scored. In 

this regard, the various building operations financial metrics of the building operations 

financial metrics set 506 may each provide more granular insight into financial health of 

various aspects of the operations of a monitored building environment based on the building 15 

system financial data and/or building monitoring data.  

[0146] In some embodiments, the building operations financial metrics of the building 

operations financial metrics set 506 correspond to building operations metrics of the building 

operations metric set 306 as described above with respect to FIG. 3. For example in an 

example context, the building operations financial metric 506A represents a people financial 20 

metric (e.g., representing a financial impact and/or health of the people metric represented by 

building operations metric 306A), the building operations financial metric 506b represents a 

process financial metric (e.g., representing a financial impact and/or health of the process 

metric represented by building operations metric 306B), the building operations financial 

metric 506C represents an assets financial metric (e.g., representing a financial impact and/or 25 

health of the asset metric represented by building operations metric 306C), the building 

operations financial metric 506D represents a connectivity financial metric (e.g., representing 

a financial impact and/or health of the connectivity metric represented by building operations 

metric 306D), and the building operations financial metric 506e represents an environment 

financial metric (e.g., representing a financial impact and/or health of the environment metric 30 

represented by building operations metric 306E). In this regard, the building operations 

financial scores corresponding to each of these metrics represents a data-driven analysis of a 

particular financial aspect of the operations of a particular monitored building environment. 
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[0147] In some embodiments, the building operations financial metrics each correspond 

to a building operations financial score that represents how well the operations of the 

monitored building environment are meeting desired financial outcomes with respect to the 

aspect represented by the corresponding building operations financial metric. In this regard, 

the building operations financial score for each building operations financial metric in some 5 

embodiments is determinable at least based on a portion of the building system financial data 

502. Alternatively or additionally, in some embodiments, the building operations financial 

data is determinable based on the building operations score for each of the building 

operations metrics 506, alone or in combination with the building system financial data 502. 

For example, in some embodiments, the building operations score for a particular building 10 

operations metric 306A is utilized in a predefined algorithm (e.g., together with building 

system financial data 502 and/or a portion thereof) to determine a corresponding building 

operations financial score for a building operations financial metric 506A corresponding to 

the building operations metric 306A. In this regard, it should be appreciated that, in at least 

some embodiments, a building operations financial score for a particular metric is 15 

determinable based on a combination of building monitoring data 302 and building system 

financial data 502. 

[0148] In some embodiments, a particular building operations financial metric is 

associated with one or more building operations financial sub-metrics that represent sub-

categories of a particular building operations financial metric. In some embodiments, for 20 

example, a building operations financial metric corresponding to a particular building 

operations metric is associated with building operations financial sub-metrics that correspond 

to each of the building operations sub-metrics associated with the particular building 

operations metrics. For example, as depicted, the building operations metric 306A is 

associated with a building operations sub-metric set 304A, and the building operations 25 

financial metric 506A (that corresponds to the building operations metric 306A) is associated 

with a building operations financial sub-metric set 504A, which includes a building 

operations financial sub-metric mapped to each building operations sub-metric of the set 

306A. Similarly, the building operations metric 306B is associated with a building operations 

sub-metric set 304B, and the building operations financial metric 506B (that corresponds to 30 

the building operations metric 306B) is associated with a building operations sub-metric set 

504B, which includes a building operations financial sub-metric mapped to each building 

operations sub-metric of the set 306B. The remaining building operations financial metrics 

are similarly mapped for each of the building financial sub-metrics in the set 506.  
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[0149] In some such embodiments, the building operations financial score for a building 

financial sub-metric is determinable based on the building operations score corresponding to 

the building operations sub-metric with which the building operations financial sub-metric is 

mapped. For example, in some embodiments, the apparatus 200 is configured to utilize a 

predefined and/or user-defined algorithm that utilizes, at least in part, the building operations 5 

score for the building operations sub-metric. Additionally or alternatively, in some 

embodiments, the predefined and/or user-determined algorithm utilizes at least a portion of 

the building system financial data 502, for example one or more cost(s) for utility 

consumption for a particular monitored building environment received in real-time from a 

smart utility system positioned in the monitored building environment. 10 

[0150] As illustrated, the computing environment further includes an overall building 

financial score 508. In some embodiments, as depicted, the building operations financial 

metric set 506 is utilized to determine the overall building financial score 508. Specifically, 

for example in some embodiments, the building operations score set corresponding to the 

building operations financial metric set 506 is processed to determine the overall building 15 

financial score 508 for a particular monitored building environment. In some embodiments, 

the overall building financial score 508 represents an overall metric for how well the 

monitored building environment accomplishes all of the aspects represented by the various 

building operations financial metrics of the building operations financial metrics set 506. In 

this regard, the overall building financial score 508 provides a single metric that provides a 20 

high-level understanding of the financial health of a particular monitored building 

environment. In some embodiments, the overall building financial score 508 is determined 

from the building operations financial score set corresponding to the building operations 

financial metrics 506, for example based on a predefined algorithm and/or a user-determined 

algorithm. It should be appreciated that in some embodiments the predefined algorithm for 25 

determining each building operations score, each building operations financial score, the 

overall building operations, and the overall building financial score are each different.  

[0151] In some embodiments, one or more data properties determinable from monitored 

building environment data is similarly mapped to a corresponding financial data value for the 

data property. In this regard, for example, building monitoring data may be processed in a 30 

similar manner to determine the financial data value for one or more data property. For 

example, in some embodiments, a raw financial data value is generated based on received 

building monitoring data 302. In some such embodiments, the raw data value is then utilized 

to determine a corresponding financial percentile data value based on benchmark data 
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associated with the data property. In some such embodiments, the financial percentile data 

value is utilized as the financial data value for the data property. It should be appreciated that, 

in some such embodiments, a data property is associated with both an operations data value 

and a financial data value. Similarly, in some embodiments, a particular building operations 

metric and/or sub-metric is associated with a building operations score and a building 5 

operations financial score, for example based on one or more corresponding data value(s) 

and/or financial data value(s). 

[0152] Utilizing the particular building operations financial scores for the building 

operations financial metric set 506, a particular monitored building environment (or plurality 

of monitored building environments) can be analyzed on key financial objectives determined 10 

to be of importance for the particular monitored building environment(s). Further, by 

determining an overall building financial score, the monitored building environment can be 

analyzed quickly and accurately based on a single metric. In this regard, utilizing the overall 

building financial score, building operations financial score for each building operations 

financial metric, and/or further the building operations financial score for each building 15 

operations financial scores for each building operations financial sub-metric, a monitored 

building environment similarly can be analyzed at various granular levels. In this regard, in 

some embodiments, the more granular scores can be further processed to determine one or 

more building operations financial metrics and/or one or more building operations financial 

sub-metrics that can be improved to improve the building operations financial score for a 20 

particular building operations financial metric and/or the overall building financial score. In 

this manner, similarly, the building operations financial sub-metric that would have the 

largest impact on improving the corresponding building operations financial metric if 

improved, and/or the building operations financial metric that would have the largest impact 

on improving the corresponding overall building financial score if improved, is determinable 25 

at any level of granularity desired. Further, such determinations can be updated in real-time 

based on updates represented in the building monitoring data 302 and/or building system 

financial data 502 collected from various environment monitoring sensors positioned within 

the monitored building environment. 

[0153] In one example context, the overall building operational financial metric for a 30 

particular monitored building environment represents the overall financial health of 

operations of the monitored building environment. In this regard, the overall building 

operational financial metric may represent the overall “smartness” of financial expenses 

associated with operating assets in or associated with the monitored building environment. 
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The overall building operational financial metric may represent a highest data-level 

associated with financial health of a monitored building environment. The overall building 

operational financial metric may be calculated based on any number of individual building 

operations financial metric. Each individual building operations financial metric may 

represent a second highest data-level associated with financial health of a monitored building 5 

environment, for example associated with particular costs of the operations of the monitored 

building environment. Each individual building operations financial metric may similarly be 

calculated based on one or more building operations financial sub-metrics representing a third 

highest data-level associated with the financial health of a monitored building environment. 

For example, each individual building operations financial metric may be associated with a 10 

particular subset of costs for the corresponding building operations financial metric. Further 

still, each building operations financial sub-metric may be calculated with any number of 

individual raw data values. The raw data values may represent a lowest data-level, for 

example data collected directly from, or derived based on data collected directly from, one or 

more data sources such as sensors, survey databases, and/or the like. In some embodiments, 15 

the apparatus 200 may maintain defined and/or preconfigured links between each data value 

and corresponding sub-values utilized to generate a higher-level data. For example, the 

apparatus 200 may maintain links between raw data values and corresponding financial sub-

metrics calculated based on the raw data values, financial sub-metrics and corresponding 

financial metrics calculated based on the financial sub-metrics, and financial metrics 20 

calculated based on the financial metrics. For example, each a particular data value may be 

tagged with particular data identifiers that indicate which lower level data values are utilized 

to calculate the particular data value. 

[0154] Continuing the example context, the overall building operational financial metric 

may correspond to one or more building operations financial metrics, such as a first building 25 

operations financial metric and a second building operations financial metric. The first 

building operations financial metric may embody an operational readiness score that 

represents the operational availability of assets in or associated with the monitored building 

environment and maintenance responsiveness for such assets. The second building operations 

financial metric may embody an occupant experience score that represents the comfort level 30 

of occupants in the monitored building environment. For example, the overall building 

operational financial score may be calculated based on an average of the first and second 

building operations financial scores (e.g., a simple average), or a weighted average of the first 
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and second building operations financial scores corresponding to the first and second building 

operations financial metrics. 

[0155] To calculate the financial score for a building operations financial metric, the 

financial metric may rely on one or more building operations financial sub-metrics. In this 

regard, each building operations financial metric may be generated based on one or more 5 

building operations financial sub-metrics, which may be in part or entirely different from 

building operations financial sub-metrics for other building operations financial metrics. For 

example, the score values for the first building operations financial metric may be calculated 

based on a first building operations financial sub-metric and a second building operations 

financial sub-metric. The first building operations financial sub-metric may embody an asset 10 

availability score that represents the financial impact of maintaining the uptime of an asset in 

or associated with a monitored building environment. The second building operations 

financial sub-metric may embody an operations expenditure score that represents the 

financial impact of operational expenditures for a monitored building environment as 

compared to a budgeted cost. For example, the score value for the first building operations 15 

financial metric may be calculated based on an average (e.g., a simple average), or a 

weighted average of the first and second building operations financial scores corresponding 

to the first and second building operations financial sub-metrics. 

[0156] Similarly, to calculate the financial score for a building operations financial sub-

metric, the financial metric may rely on one or more raw data values, for example monitored 20 

data values including building system financial data as described herein. In this regard, each 

building operations financial sub-metric may be generated based on one or more raw data 

values, which may be in part or entirely different from raw data values for other building 

operations financial sub-metrics. For example, the score values for the first building 

operations financial sub-metric embodying an asset availability score may be calculated 25 

based on raw data values corresponding to a monitored a measured asset uptime proportion, 

and a benchmark asset uptime proportion (e.g., where the benchmark asset uptime proportion 

is based on a building environment type). In this regard, the score value for the asset 

availability score may be calculated based on the proportion of the measured asset uptime for 

each asset in or associated with a monitored building environment as determined based on 30 

real-time asset uptime data received from each asset. For example, the score value may be 

calculated based on a quotient of the measures asset uptime proportion divided by the 

benchmark asset uptime proportion. 
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[0157] The second building operations financial sub-metric embodying the operations 

expenditure score may be generated based on one or more other raw data values, such as the 

environment square footage, total operations expenditure over a particular time interval (e.g., 

monthly), and a budgeted operational expenditure per square foot over the particular time 

interval. In this regard, the operations expenditure score may be generated by calculating the 5 

operational expenditure per square foot over the particular time interval (e.g., based on the 

total operational expenditure over the particular time interval and the environment square 

footage), and determining the proportion of the budget saved (e.g., based on the operational 

expenditure per square foot over the particular time interval and the budgeted operational 

expenditure per square foot over the particular time interval), where the proportion of the 10 

budget saved represents or is utilized to calculate the final score value for the second building 

operations financial sub-metric. The first and second building operations financial sub-metric 

corresponding to the first building operations financial metric may subsequent be utilized to 

calculate the corresponding score value for the first building operations score financial 

metric, for example utilizing an average or weighted average. 15 

[0158] Continuing the example context, the second building operations financial metric 

may be calculated based on different first, second, and third building operations financial 

sub-metrics corresponding to the second building operations financial metric embodying an 

occupants experience score. The first building operations financial sub-metric corresponding 

to the second building operations financial metric may embody a temperature comfort score 20 

that represents the comfort of occupants in the monitored building environment with the 

temperature level of the monitored building environment. The second building operations 

financial sub-metric corresponding to the second building operations financial metric may 

embody a humidity comfort score that represents the comfort of occupants in the monitored 

building environment with the temperature level of the monitored building environment. The 25 

third building operations financial sub-metric corresponding to the second building 

operations financial metric may embody a CO2 comfort score that represents the comfort of 

occupants in the monitored building environment with the CO2 level of the monitored 

building environment. The score value for the second building financial metric may be 

calculated based on an average (e.g., a simple average), or a weighted average of the first, 30 

second, and third building operations financial scores corresponding to the first, second, and 

third building operations financial sub-metrics, respectively. 

[0159] Similarly, to calculate the financial score for a building operations financial sub-

metric, the financial sub-metric may rely on one or more raw data values, for example 
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monitored data and/or survey data as described herein. For example, the score values for the 

first building operations financial sub-metric embodying a temperature comfort score may be 

calculated based on survey data values corresponding to a user satisfaction of the temperature 

level. The score values for the second building operations financial sub-metric embodying a 

humidity comfort score may be calculated based on other survey data values corresponding to 5 

a user satisfaction of the humidity level. The score values for the third building operations 

financial sub-metric embodying a CO2 comfort score may be calculated based on other 

survey data values corresponding to user satisfaction of the CO2 level. Such data values may 

be provided in a raw form (e.g., based solely on responses) or a normalized form based on 

corresponding benchmark data values for such sub-metrics.  10 

[0160] In some embodiments, the occupant comfort score is generated based on a 

weighted average of the individual comfort scores embodying financial sub-metrics. In this 

regard, for example, the weights corresponding to each building operations financial sub-

metric may be predetermined, user-configurable, and/or automatically determined, and/or the 

like. For example, in some embodiments, the weights corresponding to each building 15 

operations financial sub-metric are user-defined. In other embodiments, the weights 

corresponding to each building operations financial sub-metric are dynamic based on the 

determined raw value corresponding to the financial sub-metric (e.g., a score is weighted 

higher if it is below a certain threshold, for example). In yet other embodiments, the weights 

corresponding to each building operations financial sub-metric are dynamic based on one or 20 

more determinable data values associated with the monitored building environment (e.g., 

monitored building environments located in areas where CO2 is a significant concern may 

have the CO2 comfort score higher weighted by the user or automatically by the apparatus 

200, for example).  

[0161] In this regard, the first, second, and third score values corresponding to building 25 

operations financial sub-metrics may be generated based on one or more raw data values, and 

used to generate the score value corresponding to the second building operations financial 

metric embodying the occupant experience score. The first and second score values 

corresponding to the first and second building operations financial metric may subsequently 

be used to calculate the corresponding score value for the overall building operational 30 

financial metric. 

[0162] Each generated score value may be stored in one or more data repositories. The 

generated score value(s) may be stored associated with data indicating the current timestamp 

(or timestamp interval) for which the score value was generated. In this regard, such scored 
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values may be subsequently retrieved and processed for as historical data values at 

subsequent timestamps or timestamp intervals. For example, historical data values for the last 

timestamp or timestamp interval may be utilized to determine a change between the score 

values for the last timestamp/last timestamp interval and the current timestamp/current 

timestamp interval. Additionally or alternatively, the historical data values may be retrieved 5 

for multiple timestamps or timestamp intervals to generate a trendline associated with the 

changes to the score value for one or more of the overall building operational financial 

metric, building operations financial metric, building operations financial sub-metric, raw 

data values, and/or the like, over a particular time period. The trendlines and/or generated 

score values may be rendered to one or more user interfaces as described herein. FIG. 6 10 

illustrates example data values maintained as part of an example computing environment in 

accordance with at least some example embodiments of the present disclosure. Specifically, 

FIG. 6 illustrates an example mapping between building various aspects of a building 

operations metric and/or corresponding sub-metrics with a building operations financial 

metric and/or corresponding financial sub-metrics, as described herein. It should be 15 

appreciated that, in some such embodiments in this regard, each of the building operations 

metrics as described herein and/or corresponding sub-metrics is similarly mapped. 

[0163] Specifically, as illustrated, the computing environment includes an example 

building operations metric 606 mapped to a building operations financial metric 612. In this 

regard, in some embodiments, the building operations score corresponding to the building 20 

operations metric 606 is utilized to determine the corresponding building operations financial 

score for the building operations financial metric 612. In some such embodiments, the 

apparatus 200 is configured to perform a first predefined algorithm and/or first user-

determined algorithm for determining the building operations financial score for the building 

operations financial metric 612 from the building operations score corresponding to the 25 

building operations metric 606. In some embodiments, for example as illustrated, the building 

operations financial metric 612 is mapped to the building operations metric 606 and 

determinable from mappings between various sub-metrics. For example, in this regard, in 

some such embodiments the building operations score corresponding to the building 

operations metric 606 is not directly utilized in determining the building operations financial 30 

score for the corresponding building operations financial metric 612. 

[0164] As depicted, the building operations metric 606 is associated with a building 

operations sub-metric set 602, and the building operations financial metric 612 is associated 

with a building operations financial sub-metric set 608. In this regard, each sub-metric of the 
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building operations sub-metric set 602 maps to a corresponding building operations financial 

sub-metric of the building operations financial sub-metric set 610. As depicted, for example, 

the building operations sub-metric 604A maps to the building operations financial sub-metric 

610A, the building operations sub-metric 604B maps to the building operations financial sub-

metric 610B, the building operations sub-metric 604C maps to the building operations 5 

financial sub-metric 610C, the building operations sub-metric 604D maps to the building 

operations financial sub-metric 610D, and the building operations sub-metric 604E maps to 

the building operations financial sub-metric 610E. The building operations score for the 

building operations sub-metric is utilizable to determine a corresponding building operations 

financial score for the mapped building operations financial sub-metric. In this regard, the 10 

building operations metric may similarly be considered as mapped to the corresponding 

building operations financial metric, such that the building operations financial score 

represents a particular financial health of the corresponding aspect represented by the 

building operations metric.  

[0165] In some embodiments, the building operations score for a particular building 15 

operations metric is utilized in combination with additional data, such as one or more data 

values of building system financial data associated with a monitored building environment, to 

determine the building operations financial score mapped to a particular building operations 

metric. In some such embodiments, one or more predefined algorithms optionally is/are 

utilized to determine a building operations financial score mapped to a corresponding 20 

building operations score. For example, as illustrated, a first algorithm 612A, for example 

embodying a first user-defined algorithm or first predefined algorithm, is utilized to 

determine a building operations financial score for the building operations financial sub-

metric 610A from the building operations score for the corresponding mapped building 

operations sub-metric 604A. In some such embodiments, for example, the first algorithm 25 

612A utilizes the building operations score corresponding to the building operations sub-

metric 604A and/or at least a first associated portion of building system financial data to 

determine the building operations financial score for the building operations financial sub-

metric 610A. Similarly, for example as illustrated, a second algorithm 612B, for example 

embodying a second predefined algorithm or second user-defined algorithm, is utilized to 30 

determine a building operations financial score for the corresponding building operations 

financial sub-metric 610B. In some such embodiments, for example, the first algorithm 612B 

utilizes the building operations score corresponding to the building operations sub-metric 

604B and/or at least a second associated portion of building system financial data to 
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determine the building operations financial score for the building operations financial sub-

metric 610B. It should be appreciated that, dependent on the building system financial data 

that is associated with each particular sub-metrics, different portions of the building system 

financial data are utilized by each algorithm and/or one or more overlapping portions of the 

building system financial data are utilized by two or more algorithms. A similar process 5 

continues for each of the remaining sub-metrics, for example, for the mapping between 

building operations sub-metric 604C and building operations financial sub-metric 610C 

utilizing the algorithm 612C, the mapping between building operations sub-metric 604D and 

building operations financial sub-metric 610D utilizing the algorithm 612D, and the mapping 

between the building operations sub-metric 604E and the building operations financial sub-10 

metric 610E utilizing the algorithm 612E. In this regard, each of the algorithms 612A-612E 

in some embodiments are different from one another, and/or utilize distinct portions of 

building system financial data and/or building monitoring data, and/or may utilize one or 

more of the same data values in some embodiments. 

[0166] Alternatively or additionally, in some embodiments, one or more raw data values 15 

may be utilized to generate score values corresponding to building operations financial sub-

metrics. For example, the score value for each building operations financial sub-metric may 

be generated based on raw data values from building monitoring data and/or building system 

financial data. Each building operations financial sub-metric may be generated based on one 

or more particular predefined algorithms that utilize one or more raw data values. 20 

Additionally or alternatively, the score values for the building operations financial sub-

metrics may each be utilized to generate one or more score values for corresponding building 

operations financial metric(s) based on one or more other predefined algorithms. Additionally 

or alternatively still, score values for the building operations financial metrics may each be 

utilized to generate a score value for an overall building operational financial metric based on 25 

one or more other predefined algorithms. It should be appreciated that, in some such 

embodiments, the overall building operational financial score may be generated without 

optional conversions from building operations metrics and/or sub-metrics.  

[0167] As described herein with respect to building operations scores, one or more 

building operations financial scores may be determined based on benchmark financial data 30 

associated with any number of building environments. For example, benchmark financial 

data may include a median (or mean) and a standard deviation for one or more data properties 

utilized in determining a building operations financial score. A benchmark financial curve is 

derivable from the median and standard deviation, and subsequent raw data values may be 



   

51 

applied to the benchmark financial curve to determine a percentile financial data value 

representing a building operations financial score and/or for deriving a building operations 

financial score. It should be appreciated that in this regard, the percentile financial data values 

are derived and/or utilized in a similar manner to that described herein with respect to the 

percentile data values for building operations score(s). 5 

[0168] FIG. 7 illustrates example data values maintained as part of an example 

computing environment in accordance with at least some example embodiments of the 

present disclosure. Specifically, the computing environment illustrated includes a building 

operations metric improvement coefficient determined for one or more building operations 

metric. In this regard, the building operations metric improvement coefficient represents a 10 

level of improvement over time of the building operations score corresponding to the 

building operations improvement metric. Additionally or alternatively, in some embodiments, 

one or more building operations sub-metrics are each associated with a building operations 

sub-metric improvement coefficient. In this regard, the building operations metric 

improvement coefficient represents a level of improvement over time of the building 15 

operations score corresponding to the building operations sub-metric. It should be appreciated 

that, in some embodiments, a building operations financial metric improvement coefficient 

and/or building operations financial sub-metric improvement coefficient is/are similarly 

determinable. 

[0169] In some embodiments, for example, a building operations metric improvement 20 

coefficient is associated with any one of a myriad of building operations metrics. In some 

such embodiments, the building operations metric improvement coefficient is determined 

based on various historical records including building operations scores for the building 

operations metric over a particular timestamp interval. In some embodiments, for example as 

depicted, one or more building operations sub-metric improvement coefficient(s) for a 25 

particular building operations metric are determined from historical records including 

building operations scores for the various building operations sub-metrics over a particular 

timestamp interval. In some such embodiments, the building operations sub-metric 

improvement coefficient for a particular building operations metric is determined from the 

building operations sub-metric improvement coefficients for the various building operations 30 

sub-metrics associated therewith. 

[0170] As illustrated, for example, the computing environment includes a historical 

record set 702. The historical record set 702 includes building operations score set 

corresponding to a particular building operations sub-metric set. In this regard, the apparatus 
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200 in some embodiments is configured to store and/or retrieve historical records indicating 

building operations scores for such sub-metrics at all timestamps and/or various determinable 

timestamps. In this regard, in some embodiments, each stored record and/or data object 

including building operations scores for the various building operations sub-metrics is stored 

together with timestamp data representing the time at which the data was collected and/or 5 

stored. It should be appreciated that any of a number of historical records embodying 

previous building operations scores for building operations metrics are determinable for a 

particular monitored building environment. For example, in some embodiments, for a 

particular monitored building environment the apparatus 200 stores each determined building 

operations score for a building operations sub-metric associated with that monitored building 10 

environment, such that the stored records of such building operations scores are retrievable at 

subsequent time(s). It should be appreciated that, in some embodiments, the apparatus 200 

identifies the historical record set 702 for a particular monitored building environment by 

querying for and/or otherwise retrieving such stored data associated with the monitored 

building environment for one or more prior timestamp intervals. For example, in some 15 

embodiments, the apparatus 200 retrieves historical record set 702 for a particular 

predetermined timestamp interval (e.g., including only the most recently stored building 

operations scores for the building operations sub-metrics, the records for the past month or 

other timestamp interval, and/or the like). 

[0171] In some embodiments, the apparatus 200 processes the historical record set 702 to 20 

identify the building operations sub-metric improvement coefficient set 704 (“sub-metric 

coefficient set 704”). In some embodiments, for example, the apparatus 200 processes the 

historical record set 702 to determine a rate of change over the timestamp interval represented 

by the historical record set 702, and identifies the sub-metric improvement coefficient for a 

particular building operations based on the rate of change. For example, in some 25 

embodiments, the apparatus 200 determines whether the building operations score for a 

particular building operations sub-metric has improved over the timestamp interval (and/or a 

portion thereof, for example over the past month or another determined timestamp interval). 

Alternatively or additionally, in some embodiments, the building operations sub-metric 

improvement coefficient is determined based on the value of the corresponding change rate 30 

for the corresponding building operations score, and/or a determination based on whether the 

rate of change falls within various thresholds corresponding to particular sub-metric 

improvement coefficients. For example in some embodiments, as illustrated, the rate of 

change in a building operations score for a first building operations sub-metric, as determined 
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from the historical record set 702, is utilized to determine the corresponding building 

operations sub-metric improvement coefficient 704A. similarly, the rate of change in a 

building operations score for a second building operations sub-metric, as determined from the 

historical record set 702, is utilized to determine the corresponding building operations sub-

metric improvement coefficient 704B. It should be appreciated that, in this regard, such a 5 

process is repeated for any number of building operations metrics to determine a 

corresponding building operations sub-metric improvement coefficient for each building 

operations metric. For example, as illustrated, a similar process in some embodiments is 

performed to determine the building operations sub-metric improvement coefficients 704C, 

704D, and 704E. 10 

[0172] Additionally or alternatively, in some embodiments, the building operations sub-

metric improvement coefficient set 704 is utilized to further determine the building 

operations metric improvement coefficient 706 for a corresponding building operations 

metric associated with the various sub-metrics. In some such embodiments, the building 

operations metric improvement coefficient 706 is determined from the building operations 15 

sub-metric improvement coefficient set 704 utilizing a predefined algorithm and/or a user-

determined algorithm. In some embodiments, for example, the building operations metric 

improvement coefficient 706 is determined based on a weighted average of the building 

operations sub-metric improvement coefficient set 704 corresponding to the various sub-

metrics for the building operations metric. In other embodiments, an alternative predefined 20 

algorithm is utilized to determine the building operations metric improvement coefficient 706 

from the building operations sub-metric improvement coefficient set 704.  

[0173] In some embodiments, the building operations metric improvement coefficient 

and/or sub-metric improvement coefficient set enable analysis of the change in operations of 

a monitored building environment over time. In this regard, as changes are made to 25 

operations of the monitored building environments, updated building monitoring data may be 

received and processed to monitor changes in one or more overall building operational 

score(s) and/or building operations score(s) for a particular building operations metric(s) 

and/or sub-metric(s). As such changes are stored in historical records, for example in a local 

or cloud database, the updates to such score(s) may further be analyzed to determine what 30 

monitored building environments are improving in their operations, and/or what is the source 

of such improvements in operations. Alternatively or additionally, in some embodiments, the 

improvements in operations reflected by the changes in one or more of the described score(s) 

is processable to determine what monitored building environments have improved the most 



   

54 

overall in operations, and/or improved the most in particular operations associated with or 

otherwise represented by a particular building operations metric. 

[0174] FIG. 8 illustrates a data flow for an example system in accordance with at least 

some example embodiments of the present disclosure. Specifically, FIG. 8 depicts a data flow 

between software-driven engines of a particular computing environment. It should be 5 

appreciated that the software systems depicted, in some embodiments, are embodied by any 

number of computing devices. For example, in some embodiments, the software systems is 

embodied by a single computing device, and in other embodiments is embodied by a plurality 

of computing devices, for example a single computing device for each software-driven 

engine. In some embodiments, the software-driven engines are each embodied by the 10 

apparatus 200 as described herein. 

[0175] As depicted, the system includes a benchmark engine 810. In some embodiments, 

the benchmark engine 810 generates, determines, and/or processes benchmark data associated 

with one or more monitored building environments (e.g., benchmark financial standard(s) 

and/or benchmark operations standard(s)). In some such embodiments, the benchmark data is 15 

generated based on any number of monitored building environments, regardless of who owns, 

operates, and/or otherwise is associated with the monitored building environments. In this 

regard, in at least one example context, the benchmark data generated serves as an industry 

average for one or more score(s) determined as described herein, and/or serves as a range for 

one or more score(s) determined as described herein. For example, in some embodiments, the 20 

benchmark engine generates benchmarking data that provides an industry average building 

operations score and/or industry average building operations financial score corresponding to 

a particular building operations metric. Additionally or alternatively, in some embodiments, 

the benchmark engine generates benchmarking data that provides an industry range for 

building operations scores and/or building operations financial scores associated with a 25 

particular building operations metric.  

[0176] In some embodiments, the benchmark engine generates, determines, and/or 

otherwise processes benchmark data for one or more particular monitored building 

environment type(s). For example, a first portion of the survey data 804 and a first portion of 

the monitored data 802 are identified as associated with a first monitored building 30 

environment type. In this regard, the first portion of the survey data 804 and the first portion 

for the monitored data 802 are utilized to generate, determine, and/or otherwise process first 

benchmark data associated with the first monitored building environment type. In this regard, 

the first benchmark data associated with the first monitored building environment type may 
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be utilized for generating score(s) associated with monitored building environments sharing 

that monitored building environment type. Such monitored building environment type 

specific benchmark data use and scoring enables accurate comparison of monitored building 

environments based on sharing the monitored building environment type. 

[0177] As depicted, the benchmark engine 810 receives as input at least building 5 

monitoring data 802. In some embodiments, the monitored data 802 includes at least real-

time data received from a monitored building environment. Additionally or alternatively, in 

some embodiments, the monitored data 802 includes stored historical records of data 

monitored from within and/or otherwise associated with a particular monitored building 

environment. In some embodiments, the monitored data 802 includes data for any number of 10 

monitored building environments. For example, in some embodiments, the monitored data 

802 includes data for all monitored building environments associated with a particular user 

account, for example such that data is analyzed within the scope of a particular user’s 

portfolio. In other embodiments, the monitored data 802 includes data for monitored building 

environments associated with more than just a particular user account, for example such that 15 

data is analyzed within the scope of a particular industry more than just that particular user. 

In some embodiments, the monitored data 802 and/or a portion thereof is received from 

environment monitoring sensor(s) positioned in and/or otherwise associated with one or more 

monitored building environment(s). In some embodiments, additionally or alternatively, the 

monitored data 802 and/or a portion thereof is received from an internal database, for 20 

example maintained by the apparatus 200, and/or an external and/or third-party database, 

commercial database, and/or the like. 

[0178] In some embodiments, the benchmark engine further receives as input survey data 

804. In some embodiments, the survey data 804 includes data associated with one or more 

monitored building environments that was not received from environment monitoring sensors 25 

positioned within the building. For example, in some embodiments, the survey data 804 

includes user-submitted response data associated with one or more aspects of a monitored 

building environment and/or operations of the monitored building environment. In this 

regard, the survey data 804 in some embodiments represents subjective data provided by 

occupants of a particular monitored building environment. In some such embodiments, the 30 

monitored data 802 is provided to enable the benchmark engine 810 to consider data 

associated with monitored building environments associated with a particular user account in 

generating a holistic benchmark for a particular industry.  
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[0179] In some embodiments, the survey data 804 and/or at least a portion thereof is 

received from one or more environment monitoring sensor(s) positioned within a monitored 

building environment and/or otherwise associated with a monitored building environment. 

For example, in some embodiments, the survey data 804 is received from an IoT-enabled 

device positioned within the monitored building environment, such as a smart voice 5 

assistance device, and/or user device of an occupant. Additionally or alternatively, in some 

embodiments, the survey data 804 is received from one or more databases internal to the 

apparatus 200 and/or an external and/or third-party database, commercial database, and/or the 

like. In some such embodiments, the survey data 804 is provided to enable analysis of 

subjective data utilized in generating one or more building operations scores for a particular 10 

building operations metric representing a subjective aspect of operations in the monitored 

building environment. 

[0180] Further as depicted, the system includes a monitored building environment data 

processing engine 812. In some embodiments, the monitored building environment data 

processing engine 812.that pre-processes data that is further processed by the system. For 15 

example, in some embodiments, the monitored building environment data processing engine 

812 scrubs one or more data inputs and/or otherwise adjusts one or more data inputs to 

prepare it for further processing. In some embodiments, for example, the monitored building 

environment data processing engine 812 removes missing and/or corrupted data from 

consideration. Additionally or alternatively, in some embodiments, the monitored building 20 

environment data processing engine 812 normalizes one or more data value(s) within a 

predefined range, adjusts one or more data value(s) based on a monitored building 

environment type, and/or the like.  

[0181] In at least some embodiments, the monitored building environment data 

processing engine 812 processes data received in real-time to ensure the real-time data is 25 

formatted suitable for further processing. For example, as depicted, the monitored building 

environment data processing engine 812 receives as input at least the monitored data 802. In 

some such embodiments, the monitored building environment data processing engine 812 

processes the monitored data 802 received from environment monitoring sensor(s) positioned 

in and/or associated with a monitored building environment to ensure the data is in a proper 30 

format for further processing.  

[0182] Additionally or alternatively, in some embodiments, the monitored building 

environment data processing engine 812 receives as input monitored building environment 

metadata 808. In some embodiments, the monitored building environment metadata 808 
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includes data associated with static, categorical, and/or non-monitored aspects of a monitored 

building environment. For example, in some embodiments, the monitored building 

environment metadata 808 includes a square footage of a particular monitored building 

environment, data embodying and/or associated with a monitored building environment type 

for a monitored building environment, and/or the like. It should be appreciated that, in some 5 

embodiments, the monitored building environment metadata 808 is usable to adjust the 

monitored data 802 to produce a desired metric. For example, in some embodiments, a utility 

consumption amount associated with a monitored building environment included in the 

monitored data 802 is adjusted based on a square footage included in the monitored building 

environment metadata 808 to determine a consumption per square foot data value for a 10 

particular monitored building environment. Alternatively or additionally, in some 

embodiments, the monitored building environment metadata 808 is utilized to classify and/or 

categorize a monitored building environment with one or more other monitored building 

environments, for example based on a monitored building environment type, such that 

monitored building environments of a shared monitored building environment type may be 15 

processed and/or compared with respect to one another. 

[0183] As depicted, the system further includes the monitored building environment 

scoring engine 814. In some embodiments, the monitored building environment scoring 

engine 814 is configured to generate the scores 816, for example embodying any one or more 

of the scores described herein. For example, in some embodiments, the scores 816 include 20 

any one or more of the various scores described herein, such as the building operations 

score(s) for one or more building operations metrics and/or building operations sub-metrics, 

overall building operational score(s), building operations financial score(s), and/or overall 

building financial score(s). In some such embodiments, the score(s) 816 are generated based 

on the outputs from the benchmark engine 810 and/or monitored building environment data 25 

processing engine 812. For example, in some embodiments, the monitored building 

environment data processing engine 812 outputs building monitoring data for processing and 

the benchmark engine 810 outputs benchmark data for processing, such that the building 

monitoring data and/or benchmark data is utilized to generate such score(s) and/or aspects of 

such score(s). In some embodiments, for example, the benchmark data output by the 30 

benchmark engine 810 is utilized to determine a classification for a monitored building 

environment based on the generated score(s).  

Example Processes of the Disclosure 
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[0184] Having described example systems, apparatuses, and data flows associated with 

embodiments of the present disclosure, example flowcharts including various operations 

performed by the apparatuses and/or systems described herein will now be discussed. It 

should be appreciated that each of the flowcharts depicts an example computer-implemented 

process that may be performed by one or more of the apparatuses, systems, and/or devices 5 

described herein, for example utilizing one or more of the components thereof. The blocks 

indicating operations of each process may be arranged in any of a number of ways, as 

depicted and described herein. In some such embodiments, one or more blocks of any of the 

processes described herein occur in-between one or more blocks of another process, before 

one or more blocks of another process, and/or otherwise operates as a sun-process of a second 10 

process. Additionally or alternative, any of the processes may include some or all of the steps 

described and/or depicted, including one or more optional operational blocks in some 

embodiments. In regards to the below flowcharts, one or more of the depicted blocks may be 

optional in some, or all, embodiments of the disclosure. Optional blocks are depicted with 

broken (or “dashed”) lines. Similarly, it should be appreciated that one or more of the 15 

operations of each flowchart may be combinable, replaceable, and/or otherwise altered as 

described herein. 

[0185] FIG. 9 illustrates a flowchart including operations of an example process for 

monitored building environment scoring in accordance with at least one example 

embodiment of the present disclosure. In some embodiments, the computer-implemented 20 

process 900 is embodied by computer program code stored on a non-transitory computer-

readable medium of a computer program product configured for execution to perform the 

computer-implemented method. Alternatively or additionally, in some embodiments, the 

example process 900 is performed by one or more specially configured computing devices, 

such as the monitored building environment processing system 102 embodied by the 25 

specially configured apparatus 200. In this regard, in some such embodiments, the apparatus 

200 is specially configured by computer program instructions stored thereon, for example in 

the memory 204 and/or another component depicted and/or described herein, and/or 

otherwise accessible to the apparatus 200, for performing the operations as depicted and 

described with respect to the example process 900. In some embodiments, the specially 30 

configured apparatus 200 includes and/or otherwise is in communication with one or more 

external apparatuses, systems, devices, and/or the like, to perform one or more of the 

operations as depicted and described.  
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[0186] The process 900 begins at operation 902. At operation 902, the apparatus 200 

includes means, such as the input/output circuitry 206, communications circuitry 208, 

operations scoring circuitry 210, financial scoring circuitry 212, processor 202, and/or the 

like, to receive, via a plurality of environment monitoring sensors positioned in at least one 

monitored building environment, building monitoring data. In some embodiments, the 5 

building monitoring data is received-in real-time. Additionally or alternatively, in some 

embodiments, the building monitoring data is pre-processed to adjust one or more data values 

to a usable format. As described herein, the building monitoring data may include data 

representing any of a myriad of data types, including for example objective data associated 

with operations of a monitored building environment (e.g., utility consumption amount(s)) 10 

and/or subjective data associated with operations of a monitored building environment (e.g., 

survey data with responses from monitored building environment occupants). It should be 

appreciated that, as described herein, the apparatus 200 receives building monitoring data 

associated with a plurality of monitored building environments, two or more of which may be 

associated with one another, for example in a circumstance where two or more monitored 15 

building environments are associated with a particular user account. 

[0187] At operation 904, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to determine, for at least one monitored 

building environment and based on the building monitoring data, a building operations score 20 

set corresponding to a building operations metric set. In some embodiments, the building 

operations metric set is automatically determined by the apparatus 200, for example in a 

circumstance where the same building operations metrics are utilized for each monitored 

building environment. In some other embodiments, the building operations metric set is 

determinable based on the building monitoring data, for example such that the building 25 

operations metric set is determined based on a monitored building environment type 

identified for the at least one monitored building environment. It should be appreciated that, 

in some embodiments, the apparatus 200 determines a plurality of building operations score 

sets for any number of monitored building environments. 

[0188] In some embodiments, benchmark operations data is received and/or otherwise 30 

identified for use in determining a building operations score set. For example, in some 

embodiments, benchmark operations data is utilized to determine benchmark curve(s). Raw 

data value(s) are determined from the building monitoring data and applied to the benchmark 

curve to determined percentile data values utilized as a building operations score and/or 
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utilized to derive a building operations score therefrom. In this regard, the building operations 

score set may represent how well monitored building environment meets certain desired 

aspects of operations as compared to other monitored building environments based on the 

building monitored data for that monitored building environment. 

[0189] At operation 906, the apparatus 200 includes means, such as the input/output 5 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to determine, for the at least one 

monitored building environment, an overall building operational score. In some 

embodiments, the building operational score is determined based on the building operations 

score set for the building operations metric. In this regard, in some such embodiments, the 10 

building operational score is determined indirectly based on the building monitoring data 

received at an earlier operation. It should be appreciated that the building operational score in 

some embodiments is determined based on a predefined algorithm that utilizes the building 

operations score set, for example based on a weighted average of such scores in the building 

operations score set. It should be appreciated that, in some embodiments, the apparatus 200 15 

determines a plurality of building operational scores associated with a plurality of monitored 

building environments, for example an overall building operational score for any number of 

monitored building environments. 

[0190] At optional operation 908, the apparatus 200 includes means, such as the 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 20 

financial scoring circuitry 212, processor 202, and/or the like, to receive building system 

financial data for at least one monitored building environment. In some embodiments, the 

building system financial data is received together with, and/or as a part of, the building 

monitoring data. In some embodiments, at least a portion of the building system financial 

data is received from one or more environment monitoring sensor(s) positioned within the 25 

monitored building environment. Additionally or alternatively, in some embodiments, at least 

a portion of the building system financial data is received from one or more third-party and/or 

external systems and/or databases. In some embodiments, such building system financial data 

represents financial information associated with processing the building monitoring data for a 

particular monitored building environment. 30 

[0191] At optional operation 910, the apparatus 200 includes means, such as the 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 

financial scoring circuitry 212, processor 202, and/or the like, to generate a building 

operations financial score set corresponding to the building operations metric set by applying 
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the building operations score set to a building finance scoring model. In some embodiments, 

the building finance scoring model embodies a predefined function that generates a building 

operation financial score from a corresponding building operations score and/or 

corresponding financial data. For example, in some embodiments, a building finance scoring 

model utilizes building system financial data to generate a building operations financial score 5 

for a particular building operations metric based on the building operations score for that 

building operations metric. 

[0192] At optional operation 912, the apparatus 200 includes means, such as the 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 

financial scoring circuitry 212, processor 202, and/or the like, to determine for the at least one 10 

monitored building environment, an overall building financial score. In some embodiments, 

the overall building financial score is determined based on the building operations financial 

score set corresponding to the building operations metric set. In this regard, in some such 

embodiments, the overall building financial score is indirectly generated based on the 

building monitoring data and/or building system financial data. It should be appreciated that, 15 

in some embodiments, the building operational score is determined based on a predefined 

algorithm that utilizes the building operations financial score set, for example based on a 

weighted average of such scores in the building operations financial score set. It should be 

appreciated that, in some embodiments, the apparatus 200 determines a plurality of overall 

building financial scores associated with a plurality of monitored building environments, for 20 

example an overall building operational score for any number of monitored building 

environments. 

[0193] At optional operation 914, the apparatus 200 includes means, such as the 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 

financial scoring circuitry 212, processor 202, and/or the like, to cause rendering of a user 25 

interface dashboard. In some embodiments, the user interface dashboard includes various 

information determined by the apparatus 200 and/or functionality associated therewith. For 

example, in one or more embodiments, the user interface dashboard is rendered based on the 

building operations score set, the building operations financial score set, the overall building 

operational score, and/or the overall building financial score. 30 

[0194] At optional operation 916, the apparatus 200 includes means, such as the 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 

financial scoring circuitry 212, processor 202, and/or the like, to maintain at least one 

database that stores at least some of the data received and/or determined by the apparatus 
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200. In this regard, in some embodiments, the data is stored as historical records retrievable at 

a later time for subsequent iterations of processing. For example, the stored score(s) for 

particular timestamp intervals in some embodiments are further processable to determines 

improvement coefficient(s) associated with such score(s) over time. In some embodiments, 

for example, the apparatus 200 maintains one or more databases that store the building 5 

operations score set, the building monitoring data, the overall building operational score, the 

building operations financial score set, and/or the overall building financial score. It should 

be appreciated that in some embodiments, the at least one database is maintained within 

and/or local to the apparatus 200. In other embodiments, at least one database includes a 

cloud database remotely located from the apparatus 200 and accessible for processing and/or 10 

control by the apparatus 200. 

[0195] FIG. 10 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 

some example embodiments of the present disclosure. Specifically, FIG. 10 depicts an 

example process 1000 for generating a building operational financial score. In some 15 

embodiments, the computer-implemented process 1000 is embodied by computer program 

code stored on a non-transitory computer-readable medium of a computer program product 

configured for execution to perform the computer-implemented method. Alternatively or 

additionally, in some embodiments, the example process 1000 is performed by one or more 

specially configured computing devices, such as the monitored building environment 20 

processing system 102 embodied by the specially configured apparatus 200. In this regard, in 

some such embodiments, the apparatus 200 is specially configured by computer program 

instructions stored thereon, for example in the memory 204 and/or another component 

depicted and/or described herein, and/or otherwise accessible to the apparatus 200, for 

performing the operations as depicted and described with respect to the example process 25 

1000. In some embodiments, the specially configured apparatus 200 includes and/or 

otherwise is in communication with one or more external apparatuses, systems, devices, 

and/or the like, to perform one or more of the operations as depicted and described. 

[0196] The process 1000 begins at operation 1002. In some embodiments, the process 

1000 begins after one or more operations of another process, such as the operation 908 of the 30 

process 900 as depicted and described. Additionally or alternatively, in some embodiments, 

upon completion of the process 1000 flow proceeds to one or more operations of another 

process, such as the operation 912 as depicted and described. In other embodiments, the flow 

ends upon completion of the process 1000. 
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[0197] At operation 1002, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to retrieve, in real-time, building system 

rate data from a smart utility system. In some embodiments, the smart utility system 

embodies an environment monitoring system positioned in the monitored building 5 

environment. Alternatively or additionally, in some embodiments, the smart utility system is 

otherwise positioned associated with the monitored building environment, for example to 

monitor utility consumption by one or more monitored building environments. In some 

embodiments, the apparatus 200 retrieves the building system rate data from the smart utility 

system utilizing one or more requests and/or response transmissions with the smart utility 10 

system over a communications network. For example, in some embodiments, the apparatus 

200 transmits the a specially configured request to the smart utility system that requests the 

current real-time cost of consumption rate for a particular utility, and receives the building 

system rate data representing the current real-time cost of consumption rate in response. It 

should be appreciated that, in some embodiments, the apparatus 200 retrieves any number of 15 

building system rate data from any number of smart utility systems, for example building 

system rate data associated with each utility provided to a monitored building environment. 

[0198] At operation 1004, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to generate, utilizing at least the building 20 

system rate data, at least one building operations financial score of the building operations 

financial score set. In some such embodiments, for example, the building system raw data is 

utilized to determine a cost of a consumed amount of a certain utility for a monitored building 

environment as identified from building monitoring data received associated with the 

monitored building environment. In some embodiments, the generated cost of consumed 25 

amount of a utility is subsequently utilized in determining one or more building operations 

financial scores, for example associated with a utility consumption building operations 

metric. 

[0199] FIG. 11 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 30 

some example embodiments of the present disclosure. Specifically, FIG. 11 depicts an 

example process 1100 for generating a building operational financial score. In some 

embodiments, the computer-implemented process 1100 is embodied by computer program 

code stored on a non-transitory computer-readable medium of a computer program product 
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configured for execution to perform the computer-implemented method. Alternatively or 

additionally, in some embodiments, the example process 1100 is performed by one or more 

specially configured computing devices, such as the monitored building environment 

processing system 102 embodied by the specially configured apparatus 200. In this regard, in 

some such embodiments, the apparatus 200 is specially configured by computer program 5 

instructions stored thereon, for example in the memory 204 and/or another component 

depicted and/or described herein, and/or otherwise accessible to the apparatus 200, for 

performing the operations as depicted and described with respect to the example process 

1100. In some embodiments, the specially configured apparatus 200 includes and/or 

otherwise is in communication with one or more external apparatuses, systems, devices, 10 

and/or the like, to perform one or more of the operations as depicted and described. 

[0200] The process 1100 begins at operation 1102. In some embodiments, the process 

1100 begins after one or more operations of another process, such as the operation 902 of the 

process 900 as depicted and described. Additionally or alternatively, in some embodiments, 

upon completion of the process 1100 flow proceeds to one or more operations of another 15 

process, such as the operation 906 as depicted and described. In other embodiments, the flow 

ends upon completion of the process 1100. 

[0201] At operation 1102, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to determine a sub-metric score set for at 20 

least a first building operations metric of the building operations metric set. In some 

embodiments, for example, a first building operations metric is associated with any number 

of building operations sub-metrics associated with the first building operations metric. In 

some embodiments, as described herein, the apparatus 200 is configured based on a 

predefined association between a building operations metric and any number of building 25 

operations sub-metrics. It should be appreciated that, in some embodiments, the building 

operations score for a building operations sub-metric is determined in a similar manner to that 

described with respect to a building operations score at operation 904. For example, in some 

embodiments, the apparatus 200 processes one or more portions of building monitoring data 

to determine a building operations score for a building operations sub-metric of the sub-30 

metric score set. It should appreciated that such sub-metric score operations in some 

embodiments are repeated for any number of building operations sub-metrics. 

[0202] At operation 1104, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 
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scoring circuitry 212, processor 202, and/or the like, to determine the building operations 

score for the first building operations metric based on the sub-metric score set. For example, 

in some embodiments, the apparatus 200 determines the building operations score based on 

the sub-metric score set utilizing a predefined algorithm. In some embodiments, the building 

operations score for the first building operations metric is determined utilizing a weighted 5 

algorithm based on the various sub-metric scores in the sub-metric score set. It should be 

appreciated that, in some embodiments, the apparatus 200 repeats this process to determine a 

building operations score for any of a myriad of building operations metrics based on a sub-

metric score set for the building operations sub-metrics corresponding to the building 

operations metric. 10 

[0203] FIG. 12 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 

some example embodiments of the present disclosure. Specifically, FIG. 12 depicts an 

example process 1200 for generating one or more portfolio-level scores associated with a 

plurality of monitored building environments. In some embodiments, the computer-15 

implemented process 1200 is embodied by computer program code stored on a non-transitory 

computer-readable medium of a computer program product configured for execution to 

perform the computer-implemented method. Alternatively or additionally, in some 

embodiments, the example process 1200 is performed by one or more specially configured 

computing devices, such as the monitored building environment processing system 102 20 

embodied by the specially configured apparatus 200. In this regard, in some such 

embodiments, the apparatus 200 is specially configured by computer program instructions 

stored thereon, for example in the memory 204 and/or another component depicted and/or 

described herein, and/or otherwise accessible to the apparatus 200, for performing the 

operations as depicted and described with respect to the example process 1200. In some 25 

embodiments, the specially configured apparatus 200 includes and/or otherwise is in 

communication with one or more external apparatuses, systems, devices, and/or the like, to 

perform one or more of the operations as depicted and described. 

[0204] The process 1200 begins at operation 1202. In some embodiments, the process 

1200 begins after one or more operations of another process, such as the operation 902 of the 30 

process 900 as depicted and described. Additionally or alternatively, in some embodiments, 

upon completion of the process 1200 flow proceeds to one or more operations of another 

process, such as the operation 914 as depicted and described. In other embodiments, the flow 

ends upon completion of the process 1200. 
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[0205] At operation 1202, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to receive building monitoring data for 

each of a plurality of associated remote monitored building environments. For example, in 

some embodiments, the apparatus 200 receives building monitoring data for each monitored 5 

building environment from environment monitoring sensor(s) positioned in each monitored 

building environment. Additionally or alternatively, in some embodiments, the apparatus 200 

receives building monitoring data for one or more of the plurality of associated remote 

monitored building environments from one or more third-party and/or external databases that 

store building monitoring data associated with one or more monitored building environments. 10 

It should be appreciated that, in some embodiments where the apparatus 200 receives 

building monitoring data for a plurality of associated remote monitored building 

environments, the apparatus 200 maintains the building monitoring data in a manner such that 

the monitored building environment associated with the building monitoring data is 

identifiable. In some embodiments, the associated remote monitored building environments 15 

are each linked to and/or otherwise associated with a particular user account, for example 

corresponding to an owner of the monitored building environment, an operator of the 

monitored building environment, and/or the like. 

[0206] At operation 1204, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 20 

scoring circuitry 212, processor 202, and/or the like, to determine, based on at least the 

building monitoring data for each of the plurality of associated remote monitored building 

environments, an overall building operational score for each of the plurality of associated 

remote monitored building environments. In some embodiments, for example, the apparatus 

200 determines, for each associated remote monitored building environment, a building 25 

operations score set corresponding to a building operations metric set. In some such 

embodiments, the apparatus 200 determines the building operations score set based on a 

portion of the building monitoring data associated with the monitored building environment. 

In some embodiments, for example, the apparatus 200 generates each overall building 

operational score and/or a building operations score set for each monitored building 30 

environment based on the separate data portions associated with each monitored building 

environment. In this regard, the building operations score set in some such embodiments may 

differ for each monitored building environment of the associated remote monitored building 

environments based on the building monitoring data associated with the monitored building 
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environment. In this regard, it should be appreciated that in some embodiments, the overall 

building operational score is determined for each monitored building environment in the 

manner described with respect to an individual monitored building environment at operation 

904. 

[0207] At optional operation 1206, the apparatus 200 includes means, such as the 5 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 

financial scoring circuitry 212, processor 202, and/or the like, to determine, based on at least 

the building monitoring data for each of the plurality of associated remote monitored building 

environments, an overall building financial score for each of the plurality of associated 

remote monitored building environments. For example, in some embodiments, the apparatus 10 

200 determines the overall building financial score for each remote monitored building 

environment based on a determined building operations score set for the monitored building 

environment and/or building system financial data received associated with a particular 

monitored building environment. In some embodiments, for example, the apparatus 200 

generates the overall building financial score for each monitored building environment based 15 

on the separate data portions associated with each monitored building environment. 

[0208] At optional operation 1208, the apparatus 200 includes means, such as the 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 

financial scoring circuitry 212, processor 202, and/or the like, to determine a portfolio overall 

building operational score for the plurality of associated remote monitored building 20 

environments. The portfolio overall building operational score represents a single overall 

metric that represents how well all of the associated remote monitored building environments 

meet the building operations metrics overall. In some embodiments, the portfolio overall 

building operational score is determined utilizing a predefined algorithm that utilizes the 

overall building operational score for each of the plurality of associated remote monitored 25 

building environments. For example, in some embodiments, the apparatus 200 performs an 

average and/or performs a weighted average based on the overall building operational scores 

for each of the associated remote monitored building environments. 

[0209] At optional operation 1210, the apparatus 200 includes means, such as the 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 30 

financial scoring circuitry 212, processor 202, and/or the like, to determine a portfolio overall 

building financial score for the plurality of associated remote monitored building 

environments. The portfolio overall building financial score represents a single overall metric 

that represents how well all of the associated remote monitored building environments meet 
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the desired building operations financial metrics overall. In some embodiments, the portfolio 

overall building financial score is determined utilizing a predefined algorithm that utilizes the 

overall building financial score for each of the plurality of associated remote monitored 

building environments. For example, in some embodiments, the apparatus 200 performs an 

average and/or performs a weighted average based on the overall building financial scores for 5 

each of the associated remote monitored building environments. 

[0210] At optional operation 1212, the apparatus 200 includes means, such as the 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 

financial scoring circuitry 212, processor 202, and/or the like, to cause rendering of a user 

interface dashboard that identifies a preferred monitored building environment of the 10 

plurality of remote monitored building environments. In some embodiments, for example, the 

apparatus 200 determines the preferred monitored building environment based on the overall 

building operational scores for each of the plurality of associated remote monitored building 

environments and/or the overall building financial score for each of the plurality of associated 

remote monitored building environments. For example, in some embodiments, the apparatus 15 

200 determines the preferred monitored building environment as the monitored building 

environment of the plurality of associated remote monitored building environments that is 

associated with the best (e.g., highest) overall building operational score. In other 

embodiments, the apparatus 200 determines the preferred monitored building environment as 

the monitored building environment of the plurality of associated remote monitored building 20 

environments that is associated with the best overall building financial score. In yet other 

embodiments, the preferred monitored building environment is determined based on a 

predefined algorithm based on both the overall building operational score and overall 

building financial score for each monitored building environment. Additionally or 

alternatively, in some embodiments, the user interface dashboard is rendered including the 25 

portfolio overall building operational score and/or the portfolio overall building financial 

score for the plurality of associated remote monitored building environments. It should be 

appreciated that, in some embodiments, a single user interface dashboard is rendered 

including both the preferred monitored building environment and/or one or more data values 

and/or properties described herein with respect to operation 914. 30 

[0211] FIG. 13 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 

some example embodiments of the present disclosure. Specifically, FIG. 13 depicts an 

example process 1300 for determining a building operations score utilizing a monitored 
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building environment type. In some embodiments, the computer-implemented process 1300 

is embodied by computer program code stored on a non-transitory computer-readable 

medium of a computer program product configured for execution to perform the computer-

implemented method. Alternatively or additionally, in some embodiments, the example 

process 1300 is performed by one or more specially configured computing devices, such as 5 

the monitored building environment processing system 102 embodied by the specially 

configured apparatus 200. In this regard, in some such embodiments, the apparatus 200 is 

specially configured by computer program instructions stored thereon, for example in the 

memory 204 and/or another component depicted and/or described herein, and/or otherwise 

accessible to the apparatus 200, for performing the operations as depicted and described with 10 

respect to the example process 1300. In some embodiments, the specially configured 

apparatus 200 includes and/or otherwise is in communication with one or more external 

apparatuses, systems, devices, and/or the like, to perform one or more of the operations as 

depicted and described. 

[0212] The process 1300 begins at operation 1302. In some embodiments, the process 15 

1300 begins after one or more operations of another process, such as the operation 902 of the 

process 900 as depicted and described. Additionally or alternatively, in some embodiments, 

upon completion of the process 1300 flow proceeds to one or more operations of another 

process, such as the operation 914 as depicted and described. In other embodiments, the flow 

ends upon completion of the process 1300. 20 

[0213] At operation 1302, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to identify a monitored building 

environment type associated with the at least one monitored building environment. In some 

embodiments, the monitored building environment type is determinable from a look-up table 25 

maintained by the apparatus 200. In this regard, in some such embodiments, the apparatus 

200 maintains a look-up table that includes monitored building environment types mapped to 

different building monitoring data, such as building metadata from external and/or third-party 

databases and/or data received from environment monitoring sensors, that are utilized to 

determine an appropriate building. For example, in some embodiments, the apparatus 200 30 

maintains a look-up table that maps monitored building environment types to corresponding 

values representing the type of service the monitored building environment is utilized for, a 

square footage of the monitored building environment, a size of the monitored building 

environment, and/or the like, or any combination thereof. 
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[0214] In some embodiments, received building monitoring data received by the 

apparatus 200 includes a data value representing the monitored building environment type. 

For example, in some embodiments, the apparatus 200 receives building metadata including 

and/or otherwise embodying a monitored building environment type associated with one or 

more monitored building environment(s). Additionally or alternatively, in some 5 

embodiments, the apparatus 200 identifies a monitored building environment type for at least 

one monitored building environment based on the building monitoring data associated with 

that monitored building environment. For example, in some embodiments, the apparatus 200 

determines the monitored building environment type based on particular utility usage 

associated with the monitored building environment. Alternatively or additionally, in some 10 

embodiments, one or more data values for a particular type of building monitoring data is 

utilized to determine a monitored building environment type for a monitored building 

environment with which the building monitoring data is associated. 

[0215] At operation 1304, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 15 

scoring circuitry 212, processor 202, and/or the like, to determine at least one building 

operations score of the building operations score set based at least on the monitored building 

environment type. Additionally or alternatively, in some embodiments, the apparatus 200 

determines at least one building operations score based on the monitored building 

environment type and an environment regulatory threshold associated with the at least one 20 

monitored building environment type. In some embodiments, for example, the apparatus 200 

determines a particular predefined algorithm to utilize in generating a building operations 

score for a particular building operations metric based on the monitored building environment 

type for the monitored building environment. Alternatively or additionally, in some 

embodiments, the apparatus 200 determines the building operations score based on the 25 

environment regulatory threshold associated with the monitored building environment type 

for a particular monitored building environment. For example, in some embodiments, the 

apparatus 200 determines a building operations score based on a determination, for example 

based on building monitoring data for a particular monitored building environment, of 

whether the monitored building environment satisfies the environment regulatory threshold 30 

and/or how much the monitored building environment. In some embodiments, for example, 

the environment regulatory threshold includes various threshold ranges for one or more 

determinable aspects of a monitored building environment, such that a building operations 
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score is determinable based on the threshold range within which an aspect of the monitored 

building environment is determined based on corresponding building monitoring data. 

[0216] In some embodiments, the monitored building environment type enables 

categorization and/or other associating between various monitored building environments. 

For example, in some embodiments, the monitored building environment type for a 5 

monitored building environment is utilized to enable monitored building environments to be 

processed based on other monitored building environments that share their monitored 

building environment type. For example, in a circumstance where building operations scores 

and/or building operations financial scores are being generated for a particular monitored 

building environment having a particular monitored building environment type, the generated 10 

scores may be generated only based on data associated with other monitored building 

environments of the monitored building environment same type and/or only compared to 

other monitored building environments of the same monitored building environment type.  

[0217] At optional operation 1306, the apparatus 200 includes means, such as the 

input/output circuitry 206, communications circuitry 208, operations scoring circuitry 210, 15 

financial scoring circuitry 212, processor 202, and/or the like, to categorize the overall 

building operational score with at least one other overall building operational score based on 

a geographic region associated with the at least one monitored building environment. In this 

regard, in some embodiments, the apparatus 200 categorizes monitored building 

environments and/or corresponding scores (e.g., overall building operational scores) based on 20 

a determination that a plurality of monitored building environments are located in a particular 

geographic region. It should be appreciated that the geographic regions utilized to categorize 

monitored building environments may be configured at any level of desired granularity, for 

example by country, by region (e.g., southeast, southwest, and the like), by province, by state, 

by city, by town, by zip code, by neighborhood, by street, and/or the like. In this regard, in 25 

some embodiments, the apparatus processes the building operational scores for monitored 

building environments in a particular geographic region together and/or renders information 

that enables the user to identify such monitored building environments and/or corresponding 

overall building operational scores as being categorized together based on the associated 

geographic region. 30 

[0218] FIG. 14 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 

some example embodiments of the present disclosure. Specifically, FIG. 14 depicts an 

example process 1400 for determining an overall building operational score based on a metric 
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weight set for one or more building operations metric. In some embodiments, the computer-

implemented process 1400 is embodied by computer program code stored on a non-transitory 

computer-readable medium of a computer program product configured for execution to 

perform the computer-implemented method. Alternatively or additionally, in some 

embodiments, the example process 1400 is performed by one or more specially configured 5 

computing devices, such as the monitored building environment processing system 102 

embodied by the specially configured apparatus 200. In this regard, in some such 

embodiments, the apparatus 200 is specially configured by computer program instructions 

stored thereon, for example in the memory 204 and/or another component depicted and/or 

described herein, and/or otherwise accessible to the apparatus 200, for performing the 10 

operations as depicted and described with respect to the example process 1300. In some 

embodiments, the specially configured apparatus 200 includes and/or otherwise is in 

communication with one or more external apparatuses, systems, devices, and/or the like, to 

perform one or more of the operations as depicted and described. 

[0219] The process 1400 begins at operation 1402. In some embodiments, the process 15 

1400 begins after one or more operations of another process, such as the operation 904 of the 

process 900 as depicted and described. Additionally or alternatively, in some embodiments, 

upon completion of the process 1400 flow proceeds to one or more operations of another 

process, such as the operation 908 as depicted and described. In other embodiments, the flow 

ends upon completion of the process 1400. 20 

[0220] At operation 1402, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to generate a metric weight set 

corresponding to the building operations metric set. In some embodiments, the metric weight 

set for a particular monitored building environment is determinable based on a determined 25 

and/or otherwise identified monitored environment type corresponding to the monitored 

building environment. In this regard, the metric weight set in some embodiments is specially 

configured to weight important building operations metrics for a particular monitored 

environment type higher than remaining building operations metric(s). In some embodiments, 

for example, the apparatus 200 generates a metric weight set based on predefined metric 30 

weights for each building operations metric in the building operations metric set. 

Alternatively or additionally, in some embodiments, the apparatus 200 generates the metric 

weight set corresponding to the building operations metric set based on a user-determined 

metric weight for each building operations metric set. In some embodiments, the metric 
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weight set includes one or more multiplier values representing an importance value of each of 

the building operations metrics of a building operations metric set. In some embodiments, 

each building operations metric of a building operations metric set is weighted equally, such 

that the importance of each building operations metric is equally valued for purposes of 

determining a corresponding building operational score. 5 

[0221] At operation 1404, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to determine the overall building 

operational score based on the metric weight set. In some embodiments, the building 

operational score is determined based on the building operations score set for the building 10 

operations metric. In this regard, in some such embodiments, the building operational score is 

determined indirectly based on the building monitoring data received at an earlier operation. 

It should be appreciated that the building operational score in some embodiments is 

determined based on a predefined algorithm that utilizes the building operations score set, for 

example based on a weighted average of such scores in the building operations score set. It 15 

should be appreciated that, in some embodiments, the apparatus 200 determines a plurality of 

building operational scores associated with a plurality of monitored building environments, 

for example an overall building operational score for a particular monitored building 

environment based on the metric weight set for the building operations metric set. For 

example, in some embodiments, the apparatus 200 determines a building operations score set 20 

including a building operations score for each building operations metric in a building 

operations metric set. Additionally or alternatively, in some embodiments, the apparatus 200 

utilizes the metric weight set to perform a weighted average of the building operations score 

set corresponding to the building operations metric set. In this regard, it should be appreciated 

that in some embodiments the metric weight set is adjusted based on importance of particular 25 

building operations metrics for a particular monitored building environment to ensure the 

corresponding determined overall building operational score appropriately reflects the 

importance of the building operations score(s) corresponding to each of such metrics. 

[0222] FIG. 15 illustrates a flowchart depicting additional operations of an example 

process for improved monitored building environment scoring in accordance with at least 30 

some example embodiments of the present disclosure. Specifically, FIG. 15 depicts an 

example process 1500 for presenting notification action information associated with at least 

one monitored building environment. In some embodiments, the computer-implemented 

process 1500 is embodied by computer program code stored on a non-transitory computer-
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readable medium of a computer program product configured for execution to perform the 

computer-implemented method. Alternatively or additionally, in some embodiments, the 

example process 1500 is performed by one or more specially configured computing devices, 

such as the monitored building environment processing system 102 embodied by the 

specially configured apparatus 200. In this regard, in some such embodiments, the apparatus 5 

200 is specially configured by computer program instructions stored thereon, for example in 

the memory 204 and/or another component depicted and/or described herein, and/or 

otherwise accessible to the apparatus 200, for performing the operations as depicted and 

described with respect to the example process 1500. In some embodiments, the specially 

configured apparatus 200 includes and/or otherwise is in communication with one or more 10 

external apparatuses, systems, devices, and/or the like, to perform one or more of the 

operations as depicted and described. 

[0223] The process 1500 begins at operation 1502. In some embodiments, the process 

1500 begins after one or more operations of another process, such as the operation 90of the 

process 900 as depicted and described. Additionally or alternatively, in some embodiments, 15 

upon completion of the process 1500 flow proceeds to one or more operations of another 

process, such as the operation 916 as depicted and described. In other embodiments, the flow 

ends upon completion of the process 1500. 

[0224] At operation 1502, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 20 

scoring circuitry 212, processor 202, and/or the like, to determine a notification action 

associated with at least one building operations metric of the building operations metric set. 

In some embodiments, the notification action includes and/or is otherwise associated with 

information utilized to improve at least one building operations score associated with a 

building operations metric. For example, in some embodiments, the apparatus 200 determines 25 

a notification action based on historical records that are associated with a higher building 

operations score for one or more building operations metrics. For example, in some 

embodiments, the notification action includes and/or is embodied by data indicating that 

operational changes to the monitored building environment will improve one or more 

building operations scores for one or more building operations metrics. In some 30 

embodiments, the notification action is determined based on building monitoring data 

associated with the monitored building environment. For example, in some embodiments, the 

apparatus 200 determines from the building monitoring data that one or more systems 

operating within and/or associated with the monitored building environment is/are 
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functioning at a diminished capacity, such that repairing and/or improving the system(s) 

would improve monitored building environment score(s) for corresponding building 

operations metric(s) with which such systems are associated. Additionally or alternatively, in 

some embodiments, the notification action includes one or more system predictions 

associated with systems operating within the monitored building environment. For example, 5 

in some embodiments, the notification action includes one or more predicted system failures 

of based on building monitoring data associated with operations of such systems for a 

particular monitored building environment. Additionally or alternatively, in some 

embodiments, the apparatus 200 determines a maintenance notification action that identifies 

particular maintenance of one or more systems for a monitored building environment that 10 

require repair and/or are determined to soon require repair. In some embodiments, the 

apparatus 200 further determines the notification action to indicate that if the maintenance for 

one or more systems is performed, the corresponding building operational score 

corresponding to the building operations metric will improve. It should be appreciated that, in 

other embodiments, any determined information to be presented in a user-facing manner 15 

embodies a notification action for rendering.  

[0225] At operation 1504, the apparatus 200 includes means, such as the input/output 

circuitry 206, communications circuitry 208, operations scoring circuitry 210, financial 

scoring circuitry 212, processor 202, and/or the like, to present information associated with 

the notification action to at least one device. In this regard, for example, in some 20 

embodiments the apparatus 200 presents information indicating the determined notification 

action, and/or in some embodiments presents information indicating user actions 

recommended and/or otherwise suggested to perform based on the determined notification 

action (e.g., one or more system maintenance events to perform by a user). In some 

embodiments, for example, the information associated with the notification action is 25 

presented to at least one client device associated with a user accessing the apparatus 200. In 

some embodiments, the information is presented via one or more user interfaces rendered to 

the device. For example, in some embodiments, the information associated with the 

notification action is presented via causing rendering of such information to the one or more 

user interfaces. In some embodiments, the apparatus 200 causes rendering of a user interface 30 

dashboard including such information associated with the notification action. For example, in 

some such embodiments, the apparatus 200 presents the information associated with the 

notification action to at least one client device by transmitting one or more specially 
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configured transmissions to the device to cause the client device to render such information 

via a corresponding user interface. 

Example Interfaces of the Disclosure 

[0226] Having described example systems, apparatuses, data flow, and processes 

associated with embodiments of the present disclosure, example user interfaces including 5 

particularly arranged interface elements based on particular data values described herein will 

now be discussed. Each example user interface is renderable by a building environment 

processing system, for example the building environment processing system 102 embodied 

by the apparatus 200. Alternatively or additionally, in some embodiments, the building 

environment processing system 102 embodied by the apparatus 200 causes rendering of one 10 

or more of the described user interfaces to a client device associated with a particular user. 

For example, the client device associated with a particular user may execute a user-facing 

application that enables access to the functionality provided by the building environment 

processing system, where the user-facing application is configured to render the one or more 

user interfaces based on data provided by the building environment processing system. Non-15 

limiting examples of such user-facing applications include a browser application installed or 

otherwise accessible to the client device that enables the client device to access a particular 

web application associated with the building environment processing system, and a native 

application installed or accessible to the client device that enables the client device to access 

functionality of the building environment processing system directly via the native 20 

application. 

[0227] Each particular user interface described is configured particularly to provide an 

enhanced display of information to the corresponding user. For example, one or more of the 

described user interfaces provides a high-level data value(s) (e.g., a building operations 

financial score) together with relevant lower-level data value(s) (e.g., corresponding metrics 25 

and/or sub-metrics) that conventionally are not automatically generated or provided. By 

providing such user interfaces including the high-level data value(s) and relevant lower-level 

data value(s), embodiments of the present disclosure provide an improved, holistic 

understanding of each data value without requiring a user to access a plurality of various user 

interfaces. Additionally or alternatively, one or more of the described user interfaces provides 30 

any number of graphical elements associated with such high-level data value(s) and/or low-

level data values to provide the user with an enhanced insight into the change of such data 

values for a particular monitored building environment over time and/or the values of such 
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data for comparison between each monitored building environment associated with a 

particular user. Additionally or alternatively still, while providing such insights into high-

level and low-level data values, one or more of the described user interfaces provides the user 

mechanisms to drill-down further into individual high-level data values and/or individual 

low-level data values for one or more monitored building environments. In this regard, such 5 

embodiments enable a user to quickly, efficiently, and easily obtain desired information via 

the described user interfaces at any desired level of granularity, while simultaneously 

providing particular interface elements that more clearly conveys such information to the user 

and enabling the ability to drill down quickly as desired by the user. Conventional systems 

that attempt to monitor operations of building environments fail to provide any or all of these 10 

technical advantages. 

[0228] FIG. 16 illustrates a first user interface specially configured in accordance with at 

least some embodiments of the present disclosure. Specifically, FIG. 16 depicts an example 

user interface 1600 that provides an overall building operational financial score and relevant 

metrics for at least one monitored building environments. In this regard, the example user 15 

interface 1600 particularly provides high-level insight into the financial operation of a 

particular monitored building environment (e.g., via display of the overall building 

operational financial score) and lower-level insight into the financial operation of the 

particular monitored building environment (e.g., via display of the building operations 

financial scores and/or metrics associated with the overall building operational financial 20 

score) via the same user interface. In this regard, the example user interface 1600 provides 

the user particular information to enables the user to make quick and complex determinations 

regarding the operations of the monitored building environment, for example whether the 

monitored building environment is functioning well from a financial perspective, which 

aspects of the monitored building environment should be addressed to improve the overall 25 

operations of the monitored building environment from a financial perspective, and/or the 

like. It should be appreciated that a similar user interface may be provided that includes an 

overall building operational score, corresponding building operations scores, and/or 

associated metrics and sub-metrics directly via the user interface. 

[0229] The example user interface 1600 may be rendered associated with a particular 30 

selected monitored building environment. In some embodiments, the user selects an initial 

monitored building environment for viewing. Alternatively or additionally, in some 

embodiments, the apparatus 200 automatically selects a monitored building environment for 

which information is to be displayed. Additionally or alternatively, in some embodiments, the 
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example user interface 1600 includes one or more interface elements for selecting a different 

monitored building environment for which information is to be displayed.  

[0230] As illustrated, the example user interface 1600 includes an overall building 

operational financial score interface element 1602 (“element 1602”). The overall building 

operational financial score interface element 1602 includes the value of the overall building 5 

operational financial score generated for the most recent timestamp interval (e.g., the current 

month, in an example circumstance where scores are updated monthly). The overall building 

operational financial score interface element 1602 is rendered together with a previous score 

comparison element 1604. The previous score comparison element 1604 includes values of 

one or more corresponding scores from previous timestamp intervals, for example one or 10 

more overall building operational financial scores from previous months in the example 

context as depicted and described. In this regard, in some embodiments, one or more of the 

overall building operational financial score interface element 1602 and/or previous score 

comparison element 1604 may include an indication in the change of the overall building 

operational financial score between the previous timestamp intervals and the current 15 

timestamp interval. Such interface elements enable the user to easily perceive the trend of the 

overall building operational financial score over time. 

[0231] The example user interface 1600 includes interface elements associated with each 

of the one or more building operations financial scores affecting the overall building 

operations score depicted via the element 1602. Specifically, as depicted, the example user 20 

interface 1600 includes a first sub-score interface 1604A associated with a first building 

operations financial score embodying an operational readiness score (e.g., a score 

representing the financial impact of asset availability for a particular monitored building 

environment), and a second sub-score interface 1604B associated with a second building 

operations financial score embodying an occupant experience score (e.g., a score representing 25 

the financial impact of maintaining various aspects of a monitored building environment at 

comfortable levels for occupants of the monitored building environment). The building 

operations financial scores may each provide lower-level insight into the operations of a 

particular monitored building environment than the overall building operational financial 

score, while still providing sufficiently high-level information for a user to utilize in 30 

determining aspects of the monitored building environment that may be addressed to improve 

the overall building operational financial score. It should be appreciated that an overall 

building operational financial score may be associated with any number of building 

operations financial scores, and similarly the example user interface 1600 may include any 
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number of interface elements associated with such building operations financial scores, In 

some such embodiments, for example, the user may configure the user interface 1600 to 

provide interface elements associated with particular building operations financial score(s). 

[0232] The example user interface 1600 optionally includes one or more mapping 

interface element(s), for example the mapping interface element 1610. The mapping interface 5 

element 1610 includes mapped representations corresponding to the location of one or more 

monitored building environments. In some embodiments, for example, the mapping interface 

element 1610 is configured to enable the user to interact with the map to select a particular 

monitored building environment. For example, in some embodiments, in a circumstance 

where a user interacts with the mapping interface element 1610 to select a particular location 10 

corresponding to a monitored building environment, information and/or scores associated 

with the selected monitored building environment may be retrieved and/or utilized to 

repopulate the example user interface 1600. 

[0233] In some embodiments, the example user interface 1600 optionally includes one or 

more interface elements associated with particular metrics and/or sub-metrics for the building 15 

operations financial scores corresponding to the overall building operational financial score. 

As illustrated, for example, the example user interface 1600 includes a first metric interface 

element 1608A associated with a first metric of total costs for building operations, and a 

second metric interface element 1608B associated with a second metric of total cost per 

square foot for building operations. In some embodiments, the particular metrics and/or sub-20 

metrics displayed may be user configured. In this regard, the user may select to display the 

metrics and/or sub-metrics most likely to be relevant to the user for making one or more 

determinations associated with operations of the monitored building environment. 

[0234] The example user interface 1600 additionally or alternatively may include one or 

more interface elements associated with displaying the change of one or more displayed data 25 

values over time. For example, as illustrated, the example user interface includes a value 

trend graph element 1614. The value trend graph element 1614 includes the particular data 

values for various data properties associated with various timestamps. In some embodiments, 

for example, the apparatus 200 stores generated data values for one or more data properties 

(e.g., an overall building operations financial score and/or building operations score, 30 

associated metrics and/or sub-metrics scores, and/or the like) together with a timestamp 

and/or timestamp interval corresponding to the data value in one or more data repositories. In 

this regard, the apparatus 200 may retrieve such data values to provide at a later time. 
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[0235] The value trend graph element 1614 depicts a graphical rendering of the changes 

in the overall building operational financial score and each associated building operations 

financial score over time. In this regard, the value trend graph element 1614 provides insight 

into the changes of the overall building operational financial score and/or building operations 

financial score(s) over the timestamp interval displayed. In this regard, the value trend graph 5 

element 1614 may be utilized to view the trend of the value for the overall building 

operational financial score over time, and/or the trend of the value for the individual building 

operations financial score(s) affecting the overall building operational financial score over 

time. Such trends may be utilized to easily and quickly determine whether the overall 

financial aspects of the building operations for a particular monitored building environment is 10 

improving or deteriorating over time, and/or the particular operations that are most 

influencing each score to improve or deteriorate. In some embodiments, the value trend graph 

element 1614 is configured to receive user interaction that enables viewing of individual data 

points contributing to the depicted graph. For example, in some embodiments, the user may 

select and/or view data values for individual data points corresponding to score value(s) at 15 

various timestamps depicted in the graph (e.g., upon user interaction at a particular point in 

the graph). 

[0236] In some embodiments, one or more example user interfaces further includes 

interface element(s) providing insight into operations of a plurality of monitored building 

environments for a particular portfolio. As described herein, in some embodiments, a user is 20 

associated with a user account, which may be linked to or otherwise associated with any 

number of monitored building environments. The monitored building environments 

associated with a particular user account may embody a portfolio, and various aspects of 

operations for each monitored building environments may be compared across the portfolio 

of monitored building environments. It should be appreciated that, in some embodiments, a 25 

user account may be associated with multiple, individual groupings of monitored building 

environments, each individual grouping embodying a single portfolio. For example, in some 

embodiments, a user or the apparatus 200 groups monitored building environments into 

individual portfolios based on building environment type, location, and/or any other 

classification associated with the monitored building environments, or by manual groupings 30 

inputted by a user. 

[0237] For example, as illustrated, the example user interface 1600 includes a portfolio 

score comparison graph element 1612. The portfolio score comparison graph element 1612 

depicts the value of a particular score for each monitored building environment associated 
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with a particular portfolio. The portfolio score comparison graph element 1612 specifically 

depicts the value of the overall building operational financial score corresponding to each 

monitored building environment of a particular portfolio including all monitored building 

environments for a particular user account. In this regard, the portfolio score comparison 

graph element 1612 enables efficient determinations of which monitored building 5 

environments operate best from a financial perspective according to the overall building 

operational financial scores, and which monitored building environments could be targets for 

improvements.  

[0238] In some embodiments, each portion of the portfolio score comparison graph 

element is visually configured to provide additional insight into the corresponding value. For 10 

example, in some embodiments, the sub-element corresponding to each overall building 

operational financial score is visually configured based on a percentile value corresponding to 

the building operations financial score based on corresponding benchmark data (e.g., 

benchmark overall building operational financial scores). In this regard, the individual sub-

elements corresponding to each overall building operational financial score may be visually 15 

configured based on the quartile within which the percentile of the overall building 

operational financial score for the particular monitored building environment falls. For 

example, an overall building operational financial score associated with a percentile that falls 

into the top quartile may be rendered in a first color, an overall building operational financial 

score associated with a percentile that falls into the second quartile may be rendered in a 20 

second color, and so on. Visually configuring the sub-elements (e.g., using color, size, visual 

effects, and/or the like) may enables a user to more easily determine the relationship of the 

overall building operational financial scores between one another as well as the relationship 

of each individual overall building operational financial score with respect to corresponding 

benchmark values. 25 

[0239] As illustrated, the example user interface 1600 additionally includes a table 

element 1616. The table element 1616 is configured to provide, for each monitored building 

environment in a portfolio, a score value for one or more scores associated with the 

monitored building environment. For example, as depicted, the table element 1616 includes 

the value of the overall building operational financial score 1616C for each monitored 30 

building environment, as well as the value for the component building operations financial 

scores affecting the overall building operational financial score (e.g., the value of the first 

building operations financial score 1616A and the value of the second building operations 

financial score 1616B). In this regard, the table element 1616 provides an effective 
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mechanism to enable efficient determination of how each individual score value compares 

across multiple monitored building environments in the portfolio. In this regard, the table 

element 1616 may be utilized to identify the relationship between monitored building 

environments based on the values of any of the depicted scores, and/or determine which 

particular individual component scores may require improvement for one or more monitored 5 

building environments in a portfolio. 

[0240] FIG. 17 illustrates a second user interface specially configured in accordance with 

at least some embodiments of the present disclosure. Specifically, FIG. 17 depicts an example 

user interface 1700 that provides a building operations financial score and relevant metrics 

for at least one monitored building environment. In this regard, the example user interface 10 

1700 particularly provides more granular or lower-level insight than the example user 

interface 1600 into the financial operation of a particular building environment by displaying 

values associated with a particular building operations financial score and associated metrics. 

In this regard, the example user interface 1700 provides the user particular information to 

enable the user to make quick and complex determinations at a lower level of data abstraction 15 

particular to the building operations financial score displayed and/or associated metrics, for 

example which operational aspects of the building operations financial score are functioning 

best and/or worst from a financial perspective. The example user interface 1700 may include 

information associated with a selected monitored building environment and may include one 

or more interface elements associated with updating the selected monitored building 20 

environment, as described with respect to FIG. 16. It should be appreciated that a similar user 

interface may be provided that includes a particular building operations financial score and/or 

associated metrics and sub-metrics directly via the same user interface. 

[0241] The user interface 1700 includes a building operations financial score interface 

element 1702 that includes the value of the corresponding building operations financial score. 25 

As illustrated, the building operations financial score being rendered represents the first 

building operations financial score (e.g., an operational readiness score) as described with 

respect to the user interface 1600. In this regard, the value for the building operations 

financial is rendered for the current timestamp or timestamp interval. The building operations 

financial score interface element 1702 is rendered together with a previous score comparison 30 

element 1704. The previous score comparison element 1704 includes a value of the building 

operations financial score for at least one previous timestamp or timestamp interval (e.g., the 

last month). In this regard, the building operations financial score interface element 1702 and 

the previous score comparison element 1704 provide insight into the most recent value 
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change for the building operations financial score in a manner similar to that described 

between the overall building operational financial score interface element 1602 and the 

previous score comparison element 1604 with respect to FIG. 16. 

[0242] The example user interface 1700 further includes interface elements associated 

with each of the one or more metrics affecting the building operations financial score 5 

depicted via the element 1702. Specifically, as depicted, the example user interface 1700 

includes a first sub-score interface 1706A associated with a first metric score embodying a 

total operational expense value (e.g., a total cost to keep the assets of the monitored building 

environment available), a second sub-score interface 1706B associated with a second metric 

score embodying an asset availability value (e.g., a percentage of uptime for all assets of the 10 

monitored building environment), and third sub-score interface 1706C associated with a third 

metric score embodying an open service cases count (e.g., a number of open service requests 

awaiting resolution for a particular monitored building environment). Each metric score 

provides lower-level insight into the operations of a particular monitored building 

environment than the associated building operations financial score and/or overall building 15 

operational financial score. In this regard, the combination of interface elements 1702 and 

1706A-1706C enables utilization of the differing levels of granularity to make determinations 

associated with the operations of the monitored building environment from any such level of 

granularity. It should be appreciated that a building operations financial score may be 

associated with any number of metrics, and similarly the example user interface 1700 may 20 

include any number of interface elements associated with such metrics. In some 

embodiments, for example, individual interface elements are provided for each metric 

associated with a building operations financial score. In other embodiments, for example, the 

user may configure the user interface 1700 to provide interface elements associated with 

particular metrics associated with the building operations financial score. 25 

[0243] The example user interface 1700 additionally may similarly include one or more 

interface elements associated with displaying the change of one or more displayed data 

values over time. For example, the example user interface 1700 may include such interface 

elements associated with the building operations financial score and/or individual metrics 

affecting the building operations financial score. As illustrated, the example user interface 30 

1700 includes a first value trend graph element 1708 associated with the first metric (e.g., 

total operational expense). For example, such trends may be provided for particular metrics 

associated with the building operations financial metric displayed via the user interface 1700. 

In some embodiments, the user may configure the user interface 1700 to display a trend for 
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any particular metric associated with the building operations financial score. In other 

embodiments, trend(s) may be provided for particular metric(s) selected by the user or 

otherwise automatically determined as of particular importance (e.g., financial metrics 

representing an amount of capital expended) for the particular building operations financial 

score 5 

[0244] The example user interface 1700 additionally includes a second value trend graph 

element 1712A and corresponding graph control element 1712B. The second value trend 

graph element 1712A is configurable utilizing the graph control element 1712B to display a 

trend over time of the value associated with a particular metric associated with the building 

operations financial score displayed via the user interface 1700. In this regard, for example, 10 

the user may interact with the graph control element 1712B to select between displaying a 

trend associated with previous values for the first metric, second metric, or third metric 

associated with the building operations financial score. As a metric is selected via the graph 

control element 1712B, the second value trend graph element 1712A may be updated in real-

time to represent the trends associated with the historical score values of the selected metric. 15 

In this regard, the user may utilize the second value trend graph element 1712A and 

corresponding graph control element 1712B to investigate the trends of each metric and/or 

utilize such information in one or more determinations regarding the metrics alone or in 

combination. For example, based on the trends for each of the metrics, a user may determine 

that one or more particular metrics are degrading and corresponding maintenance should be 20 

performed to maintain or improve the associated building operations financial score. It should 

be appreciated that the score values utilized to generate the first value trend graph element 

and/or second value trend graph element may similarly be retrieved from one or more 

repositories, for example maintained by the apparatus 200, to enable such renderings. 

[0245] As illustrated, the example user interface 1700 additionally includes a table 25 

element 1714. The table element 1714 is configured in a manner similar to the table element 

1616 as depicted and described with respect to FIG. 16, while utilizing values for the building 

operations financial score and each associated metric for each monitored building 

environment. For example, as depicted, the table element 1714 includes a value of the 

building operations financial score 1714A for each monitored building environment, as well 30 

as a value for each of the metrics affecting the particular building operations financial score 

(e.g., for each monitored building environment: the value of the first metric 1714D, the value 

of the second metric 1714B, the value of the third metric 1714C, and the value of the fourth 

metric 1714E).In this regard, the table element 1616 provides an effective mechanism to 
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enable efficient determination of how each individual score value (e.g., for the building 

operations financial score or any of the individual metrics) compares across multiple 

monitored building environments in the portfolio. In this regard, the table element 1714 may 

be utilized to identify the relationship between monitored building environments based on the 

values of any of the depicted scores (e.g., which monitored building environments are 5 

performing better than others based on a particular score) and/or determine which particular 

individual component scores may benefit from improvement for one or more monitored 

building environments in a particular portfolio.  

[0246] FIG, 18 illustrates a third user interface specially configured in accordance with at 

least some example embodiments of the present disclosure. Specifically, FIG. 18 depicts an 10 

example user interface 1800 that provides a second building operations financial score and 

relevant metrics for at least one monitored building environment. 

[0247] In this regard, it should be appreciated that some or all of the interface elements 

depicted and described with respect to the user interface 1800 perform the same or a similar 

function to those depicted and described for user interface 1700 in FIG. 17. For example, 15 

interface element 1802 provides the value of the second building operations financial score 

for a current timestamp or timestamp interval, for example an occupant experience score 

representing the overall positive experience rating from occupants of the monitored building 

environment. The previous score comparison element 1804 provides for a value of the 

building operations financial score for at least one previous timestamp or timestamp interval. 20 

Such interface elements may be utilized with respect to the second building operations 

financial score in a manner similarly described with respect to the interface elements 1702 

and 1704. 

[0248] The example user interface 1800 further includes interface elements associated 

with each of the one or more metrics affecting the second building operations financial score 25 

depicted via the interface element 1802. In this regard, it should be appreciated that the 

metrics associated with the second building operations financial score may differ from those 

discussed with respect to the first building operations financial score depicted and described 

with respect to the user interface 1700. For example, as depicted, the includes a first sub-

score interface 1806A associated with a first metric score embodying a temperature comfort 30 

score (e.g., a value indicating the comfort of occupants in the monitored building 

environment with the temperature level of the monitored building environment), a second 

sub-score interface 1806B associated with a second metric score embodying a humidity 

comfort score (e.g., a value indicating the comfort of occupants in the monitored building 
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environment with the humidity level of the monitored building environment), and a third sub-

score interface 1806C associated with a third metric score embodying a CO2 comfort score 

(e.g., a value indicating the comfort of occupants in the monitored building environment with 

the CO2 level of the monitored building environment). In this regard, the sub-score 

interface(s) 1806A-1806C provide insight into each of the particular metrics for the second 5 

building operations financial metric in a manner similar to that as described with respect to 

the sub-score interfaces 1706A-1706C in FIG. 17. 

[0249] The example user interface 1800 additionally includes a value trend graph element 

1808. The value trend graph element 1808 depicts the historical trends of each individual 

metric associated with the second building operations financial score at one or more previous 10 

timestamps and/or over one or more previous timestamp intervals. In this regard, for 

example, the depicted value trend graph element 1808 includes a trendline for historical 

values of the CO2 comfort score metric, the humidity comfort score metric, and the 

temperature comfort score metric on a single graph. In this regard, the value trend graph 

element 1808 may similarly be utilized to investigate the trends of each metric associated 15 

with the second building operations financial metric and/or utilize such in one or more 

determinations associated with the metrics alone or in combination. For example, the user 

interface 1800 may be accessed and utilized to perform particular determinations with respect 

to the second building operations financial metric and/or particular metrics corresponding to 

the first building operations financial metric, and the user interface 1700 may be accessed and 20 

utilized to perform particular determinations with respect to the first building operations 

financial score and/or particular metrics corresponding to the first building operations 

financial score. In other embodiments, a graph control may be provided associated with the 

value trend graph element 1808 to individually toggle which metric is displayed via the graph 

element. 25 

[0250] As illustrated, the example user interface 1800 additionally includes a table 

element 1810. The table element 1810 is configured to provide values for the second building 

operations financial score and associated metrics in a manner similar to that described with 

respect to the table element 1714 in FIG. 17. In this regard, for example, the table element 

1810 includes a value of the second building operations financial score 1810A for each 30 

monitored building environment in a portfolio, a value of a first metric 1810B for each 

monitored building environment, a value of a second metric 1810C for each monitored 

building environment, and a value of a third metric 1810D for each monitored building 

environment. The table element 1810 may be utilized to identify and/or investigate 
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relationships between monitored building environments based on the values of any of the 

depicted scores for the second building operations financial score and/or one or more of the 

associated metrics for the second building operations financial score. In this regard, the 

example interface 1700 may be utilized to make determinations associated with the first 

building operations financial score and/or determinations associated with a more granular 5 

level of data (e.g., on an individual metric level for metrics corresponding to the first building 

operations financial score), the example user interface 1800 may be utilized to make 

determinations associated with the second building operations financial score and/or 

determinations associated with a more granular level of data (e.g., individual metric(s) for the 

second building operations financial score).  10 

[0251] In some embodiments, one or more user interfaces associated with providing 

portfolio-level insights. FIG. 19 illustrates a fourth example user interface specially 

configured in accordance with at least some example embodiments of the present disclosure. 

Specifically, FIG. 19 illustrates a fourth example user interface 1900 providing portfolio-

level insights for any number of monitored building environments. In this regard, the 15 

example interface 1900 provides an overall summary for one or more financial aspects of the 

operations for all monitored building environments in a particular portfolio.  

[0252] One or more of such user interface(s) may be rendered that provide data values 

not associated with any particular building operations metric or financial metric, sub-metric, 

or the like. Such data values may include a total square footage for all monitored building 20 

environments, particular combinations of metric(s) and/or sub-metric(s), and/or the like. Such 

data values may provide an overview of the financial health of particular aspects of one or 

more monitored building environments, such that they are useful for viewing and/or 

processing by a user, for example, without directly being utilized in calculating any particular 

score. 25 

[0253] As depicted, the example user interface 1900 includes metric score interface 

element 1902A and 1902B. The metric score interface element 1902B includes a portfolio-

level calculation of a score associated with a first metric of total costs (e.g., representing the 

total costs expended for all monitored building environments in a portfolio). The metric score 

interface element 1902A includes a portfolio-level calculation of a score associated with a 30 

second metric of total cost per square foot (e.g., representing the total costs expended for all 

monitored building environments in a portfolio). In some embodiments, the score value for 

each of the metric score interface element 1902A and 1902B may be calculated based on the 

individual score value for the corresponding metric for each monitored building environment. 
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For example, the portfolio-level score value for a particular metric may be calculated by 

generating the average of all score values for the metric corresponding to each monitored 

building environment in the portfolio. In some embodiments, portfolio-level score values 

may be calculated and displayed via one or more user interfaces at any level of data 

granularity. For example, in some embodiments, portfolio-level scores corresponding to 5 

overall building operational financial scores for each monitored building environment in a 

portfolio may be calculated and/or displayed via one or more interface elements of the 

example user interface 1900 instead of the metric score interface elements 1902A and/or 

1902B. In other embodiments, for example, portfolio-level scores corresponding to building 

operations financial scores for each monitored building environment in a portfolio may be 10 

calculated and/or displayed via one or more interface elements of the example user interface 

1900 instead of the metric score interface elements 1902A and/or 1902B. 

[0254] Additionally, as depicted, the example user interface 1900 includes one or more 

graph interface elements associated with the portfolio-level metrics depicted and described 

with respect to the metric score interface elements 1902A and/or 1902B. The example user 15 

interface 1900 includes a value trend graph element 1904. The value trend graph element 

1904 depicts a trend of the portfolio-level total costs metric over a historical time period. The 

portfolio-level score value for the metric is provided over a historical timestamp interval 

together with one or more indicators associated with whether the portfolio-level score 

satisfies one or more associated thresholds, for example a budgeted threshold indicating the 20 

maximum costs budgeted for expense a particular timestamp interval. In this regard, the value 

trend graph element 1904 may be used in a manner similar to that as depicted and described 

to the similarly named element 1708, for example, for making determinations based on the 

trend of the depicted portfolio-level metric scores. Additionally, as depicted, the example 

user interface 1900 includes a second value trend graph element 1910A that provides 25 

historical portfolio-level score values for the one or more metrics as depicted and described. 

For example, the example user interface 1900 includes a corresponding graph control element 

1910B to enable toggling between each available portfolio-level metric, such as toggling 

between portfolio-level score values for the first metric and the second metric.  

[0255] The example user interface 1900 additionally includes a table element 1912. The 30 

table element is configured to provide values for the particular portfolio-level metrics 

displayed via the user interface 1900 and individual sub-metrics associated therewith. In this 

regard, the table element 1912 includes values for the first metric 1912A for each monitored 

building environment of the portfolio, values for the second metric 1912B for each monitored 
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building environment of the portfolio, and values for each of the sub-metrics 1912C-1912J 

that contribute to the first metric and/or second metric for each monitored building 

environment of the portfolio. It should be appreciated that, in this regard, the table element 

1912 may be utilized to investigate the relationships between each monitored building 

environment of the portfolio based on one or more metrics and/or sub-metrics. 5 

[0256] Additionally, in some embodiments, the example user interface 1900 includes one 

or more interface elements comparing particular subsets of the monitored building 

environments in the portfolio. The example user interface 1900 includes the interface element 

1906A that provides a comparison between the most costly monitored building environments 

of the portfolio per square foot. Additionally, in some embodiments, the interface element 10 

1906A is configured to indicate one or more additional financial information associated with 

the monitored building environment, for example by visually configuring each sub-element 

based on whether the value for the cost per square foot metric associated with the monitored 

building environment exceeds an associated budgeted value for the monitored building 

environment. In this regard, the user may utilize the interface element 1906A to gain 15 

additional useful insight in an expedited manner without requiring use of one or more other 

interface elements. As illustrated, the example user interface 1900 additionally includes a 

graph control 1906B that enables toggling between indicating the name or identifier 

associated with a monitored building identifier and/or other information associated with the 

monitored building environment, such as a building environment type. 20 

[0257] Additionally, in some embodiments, the example user interface 1900 includes a 

graph element 1908A and corresponding graph control 1908B. The graph element 1908A 

includes, for a particular monitored building environment or set of monitored building 

environments (e.g., a development including a plurality of monitored building environments), 

total costs associated with a group of one or more metrics. In this regard, the metric score 25 

values for each set of monitored building environments embodying a development may be 

calculated and aggregated to generate the total costs for a particular group of metrics. The 

metrics may be grouped based on any of a myriad of factors. In some embodiments, each 

metric, sub-metric, or raw data value may be tagged with one or more identifiers that link 

such data of a particular group. For example, metrics, sub-metrics, and/or raw data values 30 

may be tagged with an identifier representing a category of cost (e.g., cleaning, maintenance, 

trash disposal, interest, and/or the like) such that the aggregated total cost for each group is 

calculated based on the tagged data associated with a particular category. 
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[0258] In some embodiments, one or more user interfaces are provided that enable 

investigation into the detailed, granular data components of a particular higher-level data 

value. FIG. 20 illustrates a fifth example user interface specially configured in accordance 

with at least some example embodiments of the present disclosure. Specifically, FIG. 20 

illustrates a fifth example user interface 2000 providing a detailed breakdown of the data 5 

values that affect (e.g., values that are utilized to calculate) a first building operations 

financial score embodying an operational readiness score.  

[0259] The example user interface 2000 includes a first interface element 2002 that 

includes the value of the first building operations financial score. The first interface element 

2002 includes the value for the first building operations financial score together with 10 

indicators of the quartile thresholds for the first building operations financial score. In some 

embodiments, the first building operations financial score is provided together with one or 

more values indicating the change in the building operations financial score from the 

previous timestamp or timestamp interval to the current timestamp or timestamp interval 

(e.g., from last month to the current month). In some embodiments, the first interface element 15 

2002 is configured such that, upon interaction with the first interface element 2002, a user 

interface providing detailed aspects of the first building operations financial score and/or 

corresponding sub-scores is rendered, for example the user interface 1700 as depicted and 

described. 

[0260] In some embodiments, the example user interface 2000 further includes interface 20 

elements associated with one or more data values that contribute to the calculation of the first 

building operations financial score. For example, as illustrated, the example user interface 

2000 includes a first metric interface element 2002A and a second metric interface element 

2002B. The first metric interface element 2002A corresponds to a first metric that contributes 

to the operational readiness score. Specifically, the first metric embodies an asset availability 25 

score representing a value of the length of time assets are available for a particular monitored 

building environment normalized based on corresponding benchmark data values. The 

second metric interface element 2002B corresponds to a second metric that contributes to the 

operational readiness score. Specifically, the second metric embodies an operational expense 

score representing a value of the total expenses for operating assets in the monitored building 30 

environment normalized based on corresponding benchmark data values. In some 

embodiments, the first metric interface element 2002A and/or the second metric interface 

element 2002B is rendered together with one or more values indicating the change in the 

metric score value from the previous timestamp or timestamp interval to the current 
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timestamp interval (e.g., from last month to the current month). In some embodiments, such 

interface elements are specially configured to, upon user interaction, cause rendering of a 

detailed user interface associated with the corresponding metric score. For example, the first 

metric interface element 2002A may be configured such that, upon user interaction with the 

first metric interface element 2002A, a detailed user interface associated with the first metric 5 

score and/or corresponding sub-metrics is rendered. Additionally or alternatively, for 

example, in some embodiments the second metric interface element 2002B may be 

configured such that, upon user interaction with the second metric interface element 2002B, a 

detailed user interface associated with the second metric score and/or corresponding sub-

metrics is rendered. 10 

[0261] In some embodiments, the example user interface 2000 includes one or more 

interface elements that further contribute to the calculation of each metric. In this regard, each 

of the first metric and the second metric may be associated with one or more sub-metrics 

scores that are utilized to calculate the corresponding metric score value. It should be 

appreciated that each metric may be associated with any number of sub-metrics. The example 15 

user interface 2000 may include an interface element for some or each associated sub-metric. 

[0262] As depicted, the example user interface 2000 includes a first sub-metric interface 

element 2004A. The first sub-metric interface element 2004A is associated with a first sub-

metric of the first metric embodying an asset availability score. Specifically, the first sub-

metric interface element 2004A corresponds to a first sub-metric embodying a raw asset 20 

availability score. In this regard, the raw asset availability score may be the only factor or one 

of a plurality of factors that contribute to the asset availability score corresponding to the 

interface element 2002A. In some embodiments, the first sub-metric interface element 2004A 

is rendered together with one or more values indicating the change in the sub-metric score 

value from the previous timestamp or timestamp interval to the current timestamp interval. 25 

Additionally or alternatively, in some embodiments, the first sub-metric interface element 

2004A is specially configured to, upon user interaction, cause rendering of a detailed user 

interface associated with the corresponding sub-metric score. 

[0263] The example user interface 2000 similarly includes a second sub-metric interface 

element 2006A. The second sub-metric interface element 2006A is associated with a first 30 

sub-metric of the second metric score embodying an operational expense score. In this 

regard, the second sub-metric interface element 2006A may be configured similarly to the 

first sub-metric interface element 2004A, and instead provide different information 

associated with a sub-metric of the second metric. In this regard, one or more additional sub-
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metric interface elements may be provided for other sub-metrics contributing to the second 

metric embodying the operational expense score. It should be appreciated that the second 

sub-metric interface element 2006A may similarly be configured to receive user interaction 

initiating rendering of a corresponding detailed user interface associated with the first sub-

metric of the second metric. 5 

[0264] FIG. 21 illustrates a sixth example user interface specially configured in 

accordance with at least some example embodiments of the present disclosure. Specifically, 

FIG. 21 illustrates a sixth example user interface 2100 providing a detailed breakdown of the 

data values that affect (e.g., values that are utilized to calculate) a second building operations 

financial score embodying an occupant experience score. 10 

[0265] The second user interface 2100 similarly includes a first interface element 2102 

that includes the value of the second building operations financial score. In this regard, the 

first interface element 2102 is similarly configured as the first interface element 2002, with 

the values based instead on the relevant component metrics and sub-metrics to embody the 

occupant experience score. 15 

[0266] As illustrated, for example, the first building operations financial score is 

associated with a single metric embodying a comfort score. The example user interface 2100 

includes a first metric score interface element 2104 that includes a value calculated for the 

comfort score. In this regard, the metric score interface element 2104 may be configured 

similarly to the first metric interface element 2002A and/or second metric interface element 20 

2002B as depicted and described with respect to FIG. 20. 

[0267] The first metric embodying a comfort score is associated with three sub-metrics. 

Specifically, the comfort score is associated with a first sub-metric embodying a humidity 

comfort score, a second sub-metric embodying a CO2 comfort score, and a third sub-metric 

embodying a temperature comfort score. Each of these comfort scores is similarly associated 25 

with a sub-metric interface element 2106A-2106C. Specifically, the first sub-metric interface 

element 2106A includes the value of the humidity comfort score and/or associated data, for 

example a target value of the humidity comfort score for the current timestamp or timestamp 

interval and a value indicating the change in the value of the humidity comfort score from a 

previous timestamp or timestamp interval. The second sub-metric interface element 2106B 30 

includes the value of the CO2 comfort score and/or associated data, for example the target 

value of the CO2 comfort score for the current timestamp or timestamp interval and a value 

indicating the change in the CO2 comfort score value from the previous timestamp or 

timestamp interval. The third sub-metric interface element 2106C includes the value of the 
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temperature comfort score and/or associated data, for example the target value of the 

temperature comfort score for the current timestamp or timestamp interval and a value 

indicating the change in the temperature comfort score value from the previous timestamp or 

timestamp interval. Each sub-metric interface element 2106A-2106C may otherwise be 

similarly configured to that as described with respect to the similarly named first sub-metric 5 

interface element 2004A and/or second sub-metric interface element 2004B. 

[0268] In this regard, it should be appreciated that such detailed breakdown interface(s) 

may be provided associated with any data value. The detailed breakdown interface may 

provide the particular data value, as well as all contributing data values and sub-data values 

thereof. For example, for a detailed user interface corresponding to an overall building 10 

operational financial score, the user interface may include interface elements for the overall 

building operational financial score, each corresponding building operations financial scores 

affecting the overall building operational financial score, each corresponding metric score 

affecting any building operations financial score, each corresponding sub-metric score 

affecting any metric score, and so on. Such detailed interfaces enable efficient display of each 15 

score value contributing to a higher-level score value, as well as providing an effective 

mechanism to determine which contributing score values may be most negatively or 

positively affecting a higher-level score. 

Example Metrics and Component Values of the Disclosure 

[0269] It should be appreciated that the example combinations of metrics, sub-metrics, 20 

and component raw data values are exemplary and provided for purposes of simplified 

description and understanding. In other embodiments, each metric, sub-metric, and/or raw 

data value may be calculated from any of a number of sub-component values.  

[0270] For example, the overall building operations score and/or overall building 

operational financial score may be generated based on any of a myriad of building 25 

operational financial scores embodying “pillar-level” considerations of financial health for a 

monitored building environment. Non-limiting examples include any combination of an 

operations readiness score, a sustainability score, an occupant experience score, and an 

occupancy utilization score. 

[0271] In some embodiments, the metric/financial metric is/are calculable from any 30 

number of sub-metrics embodying “category-level” considerations of financial health for a 

monitored building environment. Non-limiting examples for the operations readiness score 

include a critical asset availability category score, a general asset availability category score, 
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an asset CAPEx category score, an asset OpEx category score, and/or a service case category 

score. Non-limiting examples for the sustainability score include a resource consumption 

category score, a resource consumption spending score, a carbon footprint category score, a 

resource diverted category score, a renewable category score, and an energy cost savings 

from renewable category score. Non-limiting examples for the occupant experience score 5 

include a comfort score and an occupant survey score. Non-limiting examples for the 

occupancy utilization score include a desk utilization category score, and a cost per desk 

space category score. 

[0272] In some embodiments, the sub-metrics/financial sub-metrics is/are calculable form 

any number of monitored data values embodying “data-level” considerations of financial 10 

health for a monitored building environment. Non-limiting examples for the measured data 

values for the critical asset availability category score includes a critical asset availability 

value and a target critical asset availability value.  

[0273] Non-limiting examples for the measured data values for the general asset 

availability category score includes a general asset availability value and a target general 15 

asset availability value. Non-limiting examples for the measured data values for the asset 

CAPEx category score include a total capital investment value and a planned capital 

investment value.  

[0274] Non-limiting examples for the measured data values for the asset OpEx category 

score include a total operational expense value and a planned operational expense value. 20 

Non-limiting examples for the measured data values for the service case category score 

include an open service cases value.  

[0275] Non-limiting examples for the measured data values for the resource consumption 

category score include an electric consumption value, a gas consumption value, and a water 

consumption value. Non-limiting examples for the measured data values for the resource 25 

consumption spend score include an actual electronic consumption cost value, an actual gas 

consumption cost value, and an actual water consumption cost value.  

[0276] Non-limiting examples for the measured data values for the carbon footprint 

category score include a carbon emission equivalence from energy consumption value, a 

carbon emission equivalence from garbage sent to landfill value, and a carbon emission 30 

equivalence from waterwaste value.  

[0277] Non-limiting examples for the measured data values for the resource diverted 

category score include a carbon equivalence avoided from energy consumption value and a 

carbon equivalence avoided from recycled material value. Non-limiting examples for the 
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measured data values for the renewable category score include a solar energy generated value 

and a wind energy generated value. 

[0278] Non-limiting examples for the measured data values for the energy cost savings 

from renewable category score include an estimated energy savings from solar generated and 

an estimated energy savings from energy generated. Non-limiting examples for the measured 5 

data values for the comfort score includes a temperature value, a humidity value, and a CO2 

value.  

[0279] Non-limiting examples for the measured data values for the occupant survey score 

includes an occupant survey results value(s). Non-limiting examples for the measured data 

values for the desk utilization category score include a planned hot desk space value, a 10 

planned private desk space value, and an assigned desk space value. Non-limiting examples 

for the measured data values for the cost per desk space category score includes a cost per 

desk value. 

[0280] Non-limiting examples for the measured data values for the total cost per square 

foot (or other area) includes a total interests spend value, a total leasing rates spend value, a 15 

total depreciation value, a total taxes and duties spend value, a total insurance spend value, a 

total administration spend value, a total cleaning spend value, a total caretaker services spend 

value, a total operation & maintenance spend value, a total repair technical plants spend 

value, a total repair construction spend value, a total security spend value, a total electricity 

spend value, a total heating/air conditioner/warm water spend value, a total water/sewage 20 

spend value, a total disposal spend value, a total infrastructure costs spend value, a total area 

value, and a total budget value. 

[0281] Each of the individual raw data values may be received via one or more sensors as 

described herein, one or more data systems (e.g., financial data systems, user surveying 

systems, and/or the like), and/or via manual user input.  25 

[0282] It should be appreciated that in, some embodiments, one or more user interfaces 

may be provided that provide further insight into aspects associated with any number of 

metric(s), sub-metrics, and/or other scores, including data values embodying scores 

corresponding to any overall building operations financial metric, overall building operations 

metric, building operations metric, building operations financial metric, building operations 30 

sub-metric, building operations financial sub-metric, raw data value(s) of monitored building 

data embodying, for example, building monitoring data and/or building system financial data. 

In this regard, user interfaces may be rendered that provide insight into any of such data at 

any level of desired granularity individually or together with other associated data value(s) 
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(e.g., higher-level data values generated from a particular score, for example, or lower-level 

data values utilized to generate the particular score, for example). 

[0283] As illustrated, for example, FIG. 22 illustrates a seventh example user interface 

specially configured in accordance with at least some embodiments of the present disclosure. 

Specifically, FIG. 22 depicts an example user interface 2200 that provides data values 5 

associated with an example building operations financial sub-metric and corresponding raw 

data values for a particular monitored building environment. Specifically, the user interface 

2200 provides data values associated with a score for a sustainability building operations 

financial sub-metric and corresponding raw data values. The raw data values include various 

building monitoring data values and building system financial data. Some or all of the 10 

building monitoring data may be received from one or more monitoring sensors associated 

with the monitored building environment in real-time, at particular time intervals, and/or the 

like. Alternatively or additionally, some or all of the building monitoring data may be 

retrieved from one or more repositories storing building monitoring data and associated 

timestamps, for example, from which the building monitoring data was collected. Similarly, 15 

in some embodiments, some or all of the building system financial data may be received from 

one or more monitoring sensors associated with the monitored building environment in real-

time, at particular time intervals, and/or the like. Alternatively or additionally, some or all of 

the building system financial data may be received from one or more repositories storing such 

building system financial data, for example building system financial data gathered and/or 20 

otherwise received from other data systems, manually inputted by a user, and/or the like. In 

some embodiments, the data values rendered to such user interface(s) are derived from one or 

more portions of raw data values, for example building system financial data for a particular 

data property (e.g., water consumption in associated with a particular monitored building 

environment) over a particular time period. 25 

[0284] As illustrated, for example, the example user interface 2200 includes an interface 

element 2202 including the data value embodying a score for the sustainability building 

operations financial sub-metric. The score is depicted together with a differential for the score 

value from a previous timestamp or timestamp interval to the current timestamp or current 

timestamp interval (e.g., from the previous month to a current month). The user interface 30 

2200 further includes an interface element 2204 that provides the score value for the previous 

timestamp or timestamp interval. 

[0285] As depicted, the sustainability building operations financial sub-metric is 

associated with utilization of at least three utilities, specifically electric, water, and gas. Each 
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of these consumption values may correspond to a particular data value of building monitoring 

data. In this regard, the user interface 2200 includes interface element 2206A including a 

value for an electronic consumption amount, interface element 2206B including a value for a 

water consumption amount, and interface element 2206C including a value for a gas 

consumption amount. The electric consumption amount may be defined from one or more 5 

data values of building monitoring data (e.g., an amount of electricity consumption detected 

by one or more monitored sensors in or otherwise associated with the monitored building 

environment, such as a smart electricity meter, each day over the previous month). The water 

consumption amount and the gas consumption amounts may represent similar data values 

gathered for each of water and gas utilities. As illustrated, one or more of such data properties 10 

may be provided together with benchmark and/or other “baseline” values for the data 

property. The benchmark data may be received as building monitoring data and/or building 

system financial data from one or more external device(s) and/or systems, and/or may be 

generated by or otherwise maintained by the apparatus 200. In some embodiments, the 

interface element is visually configured (e.g., by a particular size, text color, visual effect, 15 

and/or the like) based on the relationship between the benchmark value the corresponding 

measured data value(s) from the building monitoring data. 

[0286] The user interface 2200 includes interface elements corresponding to financial 

data for each of the utilities. Specifically, user interface 2200 includes interface element 

2208A including a value for a cost for electric consumption, interface element 2208B 20 

including a cost for water consumption, and interface element 2208B including a cost for gas 

consumption. The electric consumption amount provided via the interface element 2208A 

may be defined from one or more data values of building system financial data and/or 

building monitoring data. For example, in some embodiments, the value for the electric 

consumption cost may be defined from one or more data values of building system financial 25 

data (e.g., a monthly electricity bill inputted and/or received via a second, external data 

processing system, manually inputted by a user, and/or the like). Alternatively or 

additionally, the value for the electric consumption cost may be generated based on a value 

for an amount of electric consumption (e.g., provided by interface element 2206A) from 

building monitoring data, and/or an electric consumption cost rate from building system 30 

financial data, for example as received from one or more sensors, smart utility 

system(s),and/or the like. The water consumption cost and the gas consumption cost may 

represent similar data values gathered for each of water and gas utilities. Similarly as 

illustrated, one or more of such data properties may be provided together with benchmark 
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and/or other “baseline” values for the data property. The benchmark data may be received as 

building monitoring data and/or building system financial data from one or more external 

device(s) and/or systems, and/or may be generated by or otherwise maintained by the 

apparatus 200. In some embodiments, the interface element is visually configured (e.g., by a 

particular size, text color, visual effect, and/or the like) based on the relationship between the 5 

benchmark value the corresponding measured data value(s) from the building monitoring 

data. 

[0287] It should be appreciated that, in other embodiments where the sustainability sub-

metric is associated with one or more other raw data values, such data values may similarly 

be provided via the user interface 2200. Alternatively, in a circumstance where such a user 10 

interface is provided for a different building operations sub-metric or building operations 

financial sub-metric, raw data value(s) associated with different data properties may be 

provided as applicable. 

Conclusion 

[0288] Although an example processing system has been described above, 15 

implementations of the subject matter and the functional operations described herein can be 

implemented in other types of digital electronic circuitry, or in computer software, firmware, 

or hardware, including the structures disclosed in this specification and their structural 

equivalents, or in combinations of one or more of them.  

[0289] Embodiments of the subject matter and the operations described herein can be 20 

implemented in digital electronic circuitry, or in computer software, firmware, or hardware, 

including the structures disclosed in this specification and their structural equivalents, or in 

combinations of one or more of them. Embodiments of the subject matter described herein 

can be implemented as one or more computer programs, i.e., one or more modules of 

computer program instructions, encoded on computer storage medium for execution by, or to 25 

control the operation of, information/data processing apparatus. Alternatively, or in addition, 

the program instructions can be encoded on an artificially-generated propagated signal, e.g., a 

machine-generated electrical, optical, or electromagnetic signal, which is generated to encode 

information/data for transmission to suitable receiver apparatus for execution by an 

information/data processing apparatus. A computer storage medium can be, or be included in, 30 

a computer-readable storage device, a computer-readable storage substrate, a random or serial 

access memory array or device, or a combination of one or more of them. Moreover, while a 

computer storage medium is not a propagated signal, a computer storage medium can be a 
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source or destination of computer program instructions encoded in an artificially-generated 

propagated signal. The computer storage medium can also be, or be included in, one or more 

separate physical components or media (e.g., multiple CDs, disks, or other storage devices). 

[0290] The operations described herein can be implemented as operations performed by 

an information/data processing apparatus on information/data stored on one or more 5 

computer-readable storage devices or received from other sources. 

[0291] The term “data processing apparatus” encompasses all kinds of apparatus, devices, 

and machines for processing data, including by way of example a programmable processor, a 

computer, a system on a chip, or multiple ones, or combinations, of the foregoing. The 

apparatus can include special purpose logic circuitry, e.g., an FPGA (field programmable gate 10 

array) or an ASIC (application-specific integrated circuit). The apparatus can also include, in 

addition to hardware, code that creates an execution environment for the computer program 

in question, e.g., code that constitutes processor firmware, a protocol stack, a repository 

management system, an operating system, a cross-platform runtime environment, a virtual 

machine, or a combination of one or more of them. The apparatus and execution environment 15 

can realize various different computing model infrastructures, such as web services, 

distributed computing and grid computing infrastructures. 

[0292] A computer program (also known as a program, software, software application, 

script, or code) can be written in any form of programming language, including compiled or 

interpreted languages, declarative or procedural languages, and it can be deployed in any 20 

form, including as a stand-alone program or as a module, component, subroutine, object, or 

other unit suitable for use in a computing environment. A computer program may, but need 

not, correspond to a file in a file system. A program can be stored in a portion of a file that 

holds other programs or information/data (e.g., one or more scripts stored in a markup 

language document), in a single file dedicated to the program in question, or in multiple 25 

coordinated files (e.g., files that store one or more modules, sub-programs, or portions of 

code). A computer program can be deployed to be executed on one computer or on multiple 

computers that are located at one site or distributed across multiple sites and interconnected 

by a communication network. 

[0293] The processes and logic flows described herein can be performed by one or more 30 

programmable processors executing one or more computer programs to perform actions by 

operating on input information/data and generating output. Processors suitable for the 

execution of a computer program include, by way of example, both general and special 

purpose microprocessors, and any one or more processors of any kind of digital computer. 
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Generally, a processor will receive instructions and information/data from a read-only 

memory or a random access memory or both. The essential elements of a computer are a 

processor for performing actions in accordance with instructions and one or more memory 

devices for storing instructions and data. Generally, a computer will also include, or be 

operatively coupled to receive information/data from or transfer information/data to, or both, 5 

one or more mass storage devices for storing data, e.g., magnetic, magneto-optical disks, or 

optical disks. However, a computer need not have such devices. Devices suitable for storing 

computer program instructions and information/data include all forms of non-volatile 

memory, media and memory devices, including by way of example semiconductor memory 

devices, e.g., EPROM, EEPROM, and flash memory devices; magnetic disks, e.g., internal 10 

hard disks or removable disks; magneto-optical disks; and CD-ROM and DVD-ROM disks. 

The processor and the memory can be supplemented by, or incorporated in, special purpose 

logic circuitry. 

[0294] To provide for interaction with a user, embodiments of the subject matter 

described herein can be implemented on a computer having a display device, e.g., a CRT 15 

(cathode ray tube) or LCD (liquid crystal display) monitor, for displaying information/data to 

the user and a keyboard and a pointing device, e.g., a mouse or a trackball, by which the user 

can provide input to the computer. Other kinds of devices can be used to provide for 

interaction with a user as well; for example, feedback provided to the user can be any form of 

sensory feedback, e.g., visual feedback, auditory feedback, or tactile feedback; and input 20 

from the user can be received in any form, including acoustic, speech, or tactile input. In 

addition, a computer can interact with a user by sending documents to and receiving 

documents from a device that is used by the user; for example, by sending web pages to a 

web browser on a user’s client device in response to requests received from the web browser. 

[0295] Embodiments of the subject matter described herein can be implemented in a 25 

computing system that includes a back-end component, e.g., as an information/data server, or 

that includes a middleware component, e.g., an application server, or that includes a front-end 

component, e.g., a client computer having a graphical user interface or a web browser 

through which a user can interact with an implementation of the subject matter described 

herein, or any combination of one or more such back-end, middleware, or front-end 30 

components. The components of the system can be interconnected by any form or medium of 

digital information/data communication, e.g., a communication network. Examples of 

communication networks include a local area network (“LAN”) and a wide area network 
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(“WAN”), an inter-network (e.g., the Internet), and peer-to-peer networks (e.g., ad hoc peer-

to-peer networks). 

[0296] The computing system can include clients and servers. A client and server are 

generally remote from each other and typically interact through a communication network. 

The relationship of client and server arises by virtue of computer programs running on the 5 

respective computers and having a client-server relationship to each other. In some 

embodiments, a server transmits information/data (e.g., an HTML page) to a client device 

(e.g., for purposes of displaying information/data to and receiving user input from a user 

interacting with the client device). Information/data generated at the client device (e.g., a 

result of the user interaction) can be received from the client device at the server. 10 

[0297] While this specification contains many specific implementation details, these 

should not be construed as limitations on the scope of any disclosures or of what may be 

claimed, but rather as descriptions of features specific to particular embodiments of particular 

disclosures. Certain features that are described herein in the context of separate embodiments 

can also be implemented in combination in a single embodiment. Conversely, various 15 

features that are described in the context of a single embodiment can also be implemented in 

multiple embodiments separately or in any suitable subcombination. Moreover, although 

features may be described above as acting in certain combinations and even initially claimed 

as such, one or more features from a claimed combination can in some cases be excised from 

the combination, and the claimed combination may be directed to a subcombination or 20 

variation of a subcombination. 

[0298] Similarly, while operations are depicted in the drawings in a particular order, this 

should not be understood as requiring that such operations be performed in the particular 

order shown or in sequential order, or that all illustrated operations be performed, to achieve 

desirable results. In certain circumstances, multitasking and parallel processing may be 25 

advantageous. Moreover, the separation of various system components in the embodiments 

described above should not be understood as requiring such separation in all embodiments, 

and it should be understood that the described program components and systems can 

generally be integrated together in a single software product or packaged into multiple 

software products. 30 

[0299] Thus, particular embodiments of the subject matter have been described. Other 

embodiments are within the scope of the following claims. In some cases, the actions recited 

in the claims can be performed in a different order and still achieve desirable results. In 

addition, the processes depicted in the accompanying figures do not necessarily require the 
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particular order shown, or sequential order, to achieve desirable results. In certain 

implementations, multitasking and parallel processing may be advantageous. 
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A method, comprising: 

at a device with one or more processors and a memory: 

receiving, via a plurality of environment monitoring sensors positioned in at 5 

least one monitored building environment, building monitoring data;  

determining, for the at least one monitored building environment and based on 

the building monitoring data, a building operations score set corresponding to a 

building operations metric set; and  

determining, for the at least one monitored building environment, an overall 10 

building operational score based on the building operations score set.  

 

2. The method according to claim 1, further comprising: 

receiving building system financial data for the at least one monitored building 

environment; and  15 

generating a building operations financial score set corresponding to the building 

operations metric set based on at least the building system financial data. 

 

3. The method according to claim 2, further comprising: 

retrieving, in real-time, building system rate data from a smart utility system; and 20 

generating, utilizing the building system rate data, at least one building operations 

financial score of the building operations financial score set.  

 

4. The method according to claim 2, further comprising: 

causing rendering of a user interface dashboard that comprises at least a building 25 

operations financial score of the building operations financial score set.  

 

5. The method according to claim 2, further comprising: 

causing rendering of a user interface dashboard that comprises the building operations 

financial score set and a benchmark financial standard set. 30 

 

6. The method according to claim 1, further comprising: 

causing rendering of a user interface dashboard that comprises at least the building 

operations score set and an benchmark operational score set.  
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7. The method according to claim 1, further comprising: 

receiving the building monitoring data from at least one of the plurality of 

environment monitoring sensors in real-time.  

 5 

8. A system comprising: 

one or more processors; 

a memory including computer program code stored thereon that, in execution with the 

one or more processors, is configured to: 

receive, via a plurality of environment monitoring sensors positioned in at 10 

least one monitored building environment, building monitoring data;  

determine, for the at least one monitored building environment and based on 

the building monitoring data, a building operations score set corresponding to a 

building operations metric set; and  

determine, for the at least one monitored building environment, an overall 15 

building operational score based on the building operations score set. 

 

9. The system according to claim 8, the system further configured to: 

receive building system financial data for the at least one monitored building 

environment; and  20 

generate a building operations financial score set corresponding to the building 

operations metric set based on at least the building system financial data. 

 

10. The system according to claim 9, the system further configured to: 

retrieve, in real-time, building system rate data from a smart utility system; and 25 

generate, utilizing the building system rate data, at least one building operations 

financial score of the building operations financial score set.  

 

11. The system according to claim 9, the system further configured to: 

cause rendering of a user interface dashboard that comprises at least a building 30 

operations financial score of the building operations financial score set.  

 

12. The system according to claim 9, the system further configured to: 
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cause rendering of a user interface dashboard that comprises the building operations 

financial score set and a benchmark financial standard set. 

 

13. The system according to claim 9, the system further configured to: 

causing rendering of a user interface dashboard that comprises at least the building 5 

operations score set and an benchmark operational score set.  

 

14. The system according to claim 8, the system further configured to: 

receive the building monitoring data from at least one of the plurality of environment 

monitoring sensors in real-time.  10 

 

15. A non-transitory computer-readable storage medium comprising computer program 

code for execution by one or more processors of a device, the computer program code 

configured to, when executed by the one or more processors, cause the device to perform: 

receiving, via a plurality of environment monitoring sensors positioned in at least one 15 

monitored building environment, building monitoring data;  

determining, for the at least one monitored building environment and based on the 

building monitoring data, a building operations score set corresponding to a building 

operations metric set; and  

determining, for the at least one monitored building environment, an overall building 20 

operational score based on the building operations score set. 

 

16. The non-transitory computer-readable storage medium according to claim 15, the 

non-transitory computer-readable storage medium further causes the device to perform: 

receiving building system financial data for the at least one monitored building 25 

environment; and  

generating a building operations financial score set corresponding to the building 

operations metric set based on at least the building system financial data. 

 

17. The non-transitory computer-readable storage medium according to claim 16, the 30 

non-transitory computer-readable storage medium further causes the device to perform: 

retrieving, in real-time, building system rate data from a smart utility system; and 

generating, utilizing the building system rate data, at least one building operations 

financial score of the building operations financial score set.  
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18. The non-transitory computer-readable storage medium according to claim 16, the 

non-transitory computer-readable storage medium further causes the device to perform: 

causing rendering of a user interface dashboard that comprises at least a building 

operations financial score of the building operations financial score set.  5 

 

19. The non-transitory computer-readable storage medium according to claim 16, the 

non-transitory computer-readable storage medium further causes the device to perform: 

causing rendering of a user interface dashboard that comprises the building operations 

financial score set and a benchmark financial standard set. 10 

 

20. The non-transitory computer-readable storage medium according to claim 16, the 

non-transitory computer-readable storage medium further causes the device to perform: 

receiving the building monitoring data from at least one of the plurality of 

environment monitoring sensors in real-time.  15 

  


