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FIRE SERVICE AND EQUIPMENT
INSPECTION TEST AND MAINTENANCE
SYSTEM AND METHOD

CLAIM OF PRIORITY

This application claims priority to and the benefit of U.S.
Publication number US20170104823A1, filed on Oct. 10,
2015 (with Ser. No. 14/880,209), now U.S. Pat. No. 11,805,
170, with the title FIRE SERVICE AND EQUIPMENT
INSPECTION TEST AND MAINTENANCE SYSTEM,
and U.S. Publication number US20220188955A1, filed on
Feb. 15,2022 (with Ser. No. 17/672,649), now U.S. Pat. No.
12,450,676, with the title FIRE SERVICE AND EQUIP-
MENT INSPECTION TEST AND MAINTENANCE SYS-
TEM AND METHOD which are incorporated herein by
reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to a decision support system
and method for maintaining fire safety equipment, and in
particular, to locations, mapping, maintenance, and coordi-
nated use of fire safety equipment.

BACKGROUND

As part of modern society, buildings and structures are
required to have fire equipment on the premises. Fire sprin-
kler systems, fire alarm systems, fire extinguishers, and
other fire safety equipment must be properly located and
maintained. Business owners must be very careful to ensure
that their equipment meets any legal obligations as well as
obligations required by insurance companies. Often, busi-
ness owners rely on fire service companies to conduct fire
equipment inspections, advise customers of deficiencies,
and conduct repairs. Fire service companies have the exper-
tise and the resources to effectively maintain multiple cus-
tomers. But as the number of customers increases, and the
amount of fire equipment increases, it becomes more chal-
lenging to efficiently track and monitor everything required.

Included are requirements for the proficient use of fire and
safety equipment considering that the better firefighters
command space, time, equipment, and risk, the better their
odds of achieving a positive firefighting outcome. Acting
even a few seconds earlier than otherwise can determine
whether lives and structures are saved. Therefore, there
currently exists a need in the market for improved systems
and methods for locating, mapping, maintaining, and coor-
dinating the use of fire safety equipment.

Responders, however, cannot respond effectively if equip-
ment does not work or if they cannot find that equipment,
and such preparation begins with the maintenance of fire
safety equipment. A considerable amount of time, however,
associated with maintaining fire safety equipment is devoted
to tasks other than maintaining the equipment, such as
traveling to, from, and about the facility where the fire safety
equipment is deployed and planning maintenance actions
wherein minimizing burdens around ancillary activities
could improve the speed, quality, and cost-effectiveness of
inspecting fire safety equipment. Therefore, there is a need
in the market for an improved system to support decision-
making when maintaining fire safety equipment.

SUMMARY OF THE INVENTION

The present invention provides a system for monitoring,
testing, inspecting, and maintaining fire safety equipment
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2

located at the property of secondary customers. Secondary
customers include people, organizations, and properties,
added that these people, organizations, and properties may
fall into categories of users, places, and tools, to be further
detailed. The system saves information collected on a server
computer accessible via a computer network. This informa-
tion is reviewable and editable by primary customers. In one
embodiment, the server computer is disposed in the cloud
and the computer network is substantially the Internet. In a
representative embodiment, primary customers include fire
inspection/repair/monitoring companies and fire depart-
ments using mobile computer devices. In another embodi-
ment, the software application has a customer relationship
management tool allowing fire safety equipment, people,
properties, and organizations to be easily associated with
one another. In another embodiment, each piece of fire
safety equipment is geographically mapped to a specific
location via GPS or other mapping reference. Additionally,
fire safety equipment associated with a specific property,
building, or floor has relevant information digitally captured
and recorded into the cloud database. In another embodi-
ment, a fire department accesses fire safety equipment
information during an exercise or emergency to direct
responders. In another embodiment, secondary customers
with authorized access receive data and information regard-
ing the status of the fire safety equipment and receive
analysis and recommendations from the service entities.
Primary customers receive data and information regarding
the status of fire safety equipment from the cloud database,
and transmit analysis, records, and recommendations to the
secondary customers.

Further disclosed is a system and method for firefighting
and fire prevention of structures that includes at least one
computer processor and memory system operationally
accessible by at least one networked computerized device.
At least one database is accessible by the at least one
computer processor designed to send and receive data col-
lected on at least one or more from the group of: users,
places, and tools, the data further including datapoints from
which to calculate qualities of the users, places, and tools
from at least one or more from a group consisting of who,
what, when, where, why, how, cost, power, environment,
and event-conditions from which to calculate at least one or
more of past, present, projected-future states and rates of
change of the users, places, and tools. Users include at least
one or more from a group of: firefighters, maintenance
technicians, facilities managers, and members of associated
business entities. Places include at least one or more from a
group of: installation facilities, supply facilities, vehicles,
power generation, resource transmission, nexus of work, and
points of control. Tools include at least one or more of
firefighting, fire prevention, fire detection, and alerting,
supersystems, systems, and subsystems, a system including
at least one or more of software, hardware, vehicles, data,
and fire retarding chemicals. The at least one computer
processor and memory system is further operably coupled to
at least one user interface wherein a user receives and can
retrieve calculations of states of the users, places, and tools
from which to assess situations, facilitate decision making,
and take actions, the decisions and actions including at least
one or more from a group of: firefighting system use,
firefighting system maintenance, and firefighting system
replacement. The data is at least one or more of pushed to the
at least one user and pulled by the at least one user and may
indicate its presence to a user by at least one or more of
visually, audibly, and through vibration. The data is updated
between, inclusively, periodically to substantially continu-
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ously by at least one or more from a group of: manually,
automatically, and by at least one or more sensor members,
the at least one or more sensor members including at least
one or more from a group of: visual, audible, pressure,
motion, acceleration, temporal, seal, connection, heat, par-
ticle, chemical, radio, radiation, electricity, biometric, global
positioning, and computer readable code. The data is mea-
sured against at least one or more of safety codes, codes of
compliance, vendor codes, performance standards, and
industry standards.

In one embodiment of the system for firefighting and fire
prevention of structures, the collected data is recorded at
least one or more of unencrypted, encrypted, encrypted with
blockchain, and encrypted with biometrics, the recorded
data stored for at least a pre-defined period on the at least one
computer processor and memory and operationally acces-
sible by at least one networked computerized device.

In one embodiment of the system for firefighting and fire
prevention of structures, the data is processed by machine
learning to facilitate situation assessment, decision making,
and taking actions, the decisions and actions taken at least
one or more of manually, automatically, and autonomously.

In one embodiment of the system for firefighting and fire
prevention of structures, the at least one user interface
presents at least one or more of a two-dimensional schematic
image, a three-dimensional schematic image, a photographic
image, a three-dimensional virtual image, a holographic
image, a projected image, and combinations of the images,
the images designed to illustrate the places and at least one
or more of the tools to at least one or more of the users.

In one embodiment of the system for firefighting and fire
prevention of structures, the data is structured by at least one
or more of system type, system scope, system ownership,
system responsibility, system user, system service schedule,
system service provider, system cluster, and related systems,
the related systems which may further be cross matrixed by
at least one or more of type, scope, ownership, responsibil-
ity, user, service schedule, service provider, cluster, and
related systems, the related systems which may further be at
least one or more of a supersystem, a subsystem, and a
complementing system.

In one embodiment of the system for firefighting and fire
prevention of structures, at least one or more of the systems,
supersystems, and subsystems are networked, and hardware
includes at least one or more operational sensors designed to
communicate data through the network about at least one or
more of the operational status, environmental status, and
event status of the hardware, software, vehicles, data, and
associated chemicals.

In one embodiment of the system for firefighting and fire
prevention of structures, the at least one user interface
presents at least one or more of a two-dimensional schematic
image, a three-dimensional schematic image, a photographic
image, a three-dimensional virtual image, a holographic
image, a projected image, and combinations of the images,
the images designed to illustrate the places and at least one
or more of the tools to at least one or more of the users,
wherein the users may retrieve data associated with at least
one system by system type, system scope, system owner-
ship, system responsibility, system user, system service
schedule, system service provider, system cluster, related
systems, and individual units.

In one embodiment of the system for firefighting and fire
prevention of structures, the states and the changes in the
states of the users, places, and tools from which to assess
situations, facilitate decisions, and take actions—the deci-
sions and actions including at least one or more from the
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group of: firefighting system use, firefighting system main-
tenance, and firefighting system replacement—are simu-
lated.

In one embodiment of the system for firefighting and fire
prevention of structures, the states and changes in the states
of the users, places, and tools from which to assess situa-
tions, facilitate decision making, and take actions—the
decisions and actions including at least one or more from the
group of: firefighting system use, firefighting system main-
tenance, and firefighting system replacement—are played
back.

Added is a decision-support system for documenting,
monitoring, testing, inspecting, and maintaining fire safety
equipment that has at least one computer processor and
memory system accessible by way of a computer network,
the at least one computer programmed to receive data,
information, and analysis about the status of at least one set
of fire safety equipment. The at least one computer processor
and memory system is designed to create from the at least
one set of fire safety equipment at least one related set of fire
safety equipment wherein there is at least one or more of a
material, temporal, spatial, risk, skillset, and responsibility
element for maintaining the fire safety equipment in the at
least one related set of fire safety equipment. Each of the at
least one related set of fire safety equipment includes the fire
safety equipment that at least one user from a set of at least
one user will maintain on one maintenance action. The
location of each equipment element of the at least one set of
fire safety equipment and the at least one related set of fire
safety equipment is determined by at least one or more of
Global Positioning Data, a sensor, a coordinate, and a map.
The at least one computer processor and memory system is
further designed to create from each related set of fire safety
equipment at least one substantially Hamiltonian path to
each equipment element of the at least one related set of fire
safety equipment wherein the at least one substantially
Hamiltonian path is recommended to the at least one user
from the set of at least one user. The at least one computer
processor and memory system is designed to present to each
the at least one user from the set of at least one user the at
least one related set of fire safety equipment, the location of
each equipment element of the at least one related set of fire
safety equipment, the at least one substantially Hamiltonian
path to each equipment element, the required maintenance
action for each equipment element of the at least one related
set of fire safety equipment, and maintenance toolsets to
perform required maintenance actions.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, the at least one user interface
presents at least one or more of a two-dimensional schematic
image, a three-dimensional schematic image, a photographic
image, a three-dimensional virtual image, and combinations
of the images, the images designed to illustrate the places
and at least one or more of the maintenance toolsets to at
least one or more of the at least one set of fire safety
equipment and the at least one related set of fire safety
equipment.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, the location of the at least one user
from the set of at least one user is monitored as the at least
one user from the set of at least one user inspects the at least
one related set of fire safety equipment.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, the at least one set of fire safety
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equipment and the at least one related set of fire safety
equipment is determined by at least one or more of equip-
ment type, equipment scope, equipment ownership, equip-
ment responsibility, equipment user, equipment service
schedule, equipment service provider, equipment cluster,
related equipment, and the location of each piece of equip-
ment.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, at least one or more sensor on at
least one or more element of fire safety equipment permits
at least one or more of self-maintenance and at least partially
remote maintenance.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, the data cycle for each the at least
one user from the set of at least one user is designed to be
collected and recorded, the recorded data stored for at least
a pre-defined period on the at least one computer processor
and memory and operationally accessible by at least one
networked computerized device.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, at least one or more of material,
temporal, spatial, risk, skillset, and responsibility elements
are used to create each the at least one related set of fire
safety equipment from the at least one set of fire safety
equipment.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, at least one or more of the at least
one related set of fire safety equipment is at least partly
determined by at least one artificial intelligence program, the
artificial intelligence program further comprising at least one
or more of machine learning, natural language processing,
graphing algorithms, and set algorithms from which to
combine one or more at least one related set of fire safety
equipment from the set of fire safety equipment, at least one
user from the set of at least one user, and at least one
substantially Hamiltonian path oriented toward at least one
or more of the goal based on maintenance speed, cost-
effectiveness, and maintenance quality.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program, data is designed to be collected as data
vectors wherein the data vector components can be catego-
rized by at least one or more of the material, temporal,
spatial, risk, skillset, and responsibility quality.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program, the at least one or more of the material,
temporal, spatial, risk, skillset, and responsibility quality are
used by the artificial intelligence system to create the at least
one related set of fire safety equipment.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program, at least one user interface presents at least
one or more of the two-dimensional schematic image, the
three-dimensional schematic image, the photographic
image, the three-dimensional virtual image, and combina-
tions of the images, the images designed to illustrate the
places and at least one or more of the maintenance toolsets

15

20

25

30

35

40

45

50

55

60

65

6

to at least one or more of the at least one set of fire safety
equipment and the at least one related set of fire safety
equipment.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program, the location of the at least one user from the
set of at least one user is monitored as the at least one user
from the set of at least one user inspects the at least one
related set of fire safety equipment.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program, the at least one set of fire safety equipment
and the at least one related set of fire safety equipment is
determined by at least one or more of equipment type,
equipment scope, equipment ownership, equipment respon-
sibility, equipment user, equipment service schedule, equip-
ment service provider, equipment cluster, related equipment,
and the location of each piece of equipment.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program, at least one or more sensor on at least one
or more element of fire safety equipment permits at least one
or more of self-maintenance and at least partially remote
maintenance.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program, data on each maintenance cycle for each the
at least one user from the set of at least one user is designed
to be collected and recorded, the recorded data stored for at
least the period on the at least one computer processor and
memory and operationally accessible by at least one net-
worked computerized device.

Disclosed herein and as will be detailed is a correspond-
ing method for using the decision support system for docu-
menting, monitoring, testing, inspecting, and maintaining
fire safety equipment supported inclusive of artificial intel-
ligence.

The inventive concept now will be described more fully
hereinafter with reference to the accompanying drawings,
which are intended to be read in conjunction with both this
summary, the detailed description, and any preferred and/or
particular embodiments specifically discussed or otherwise
disclosed. This inventive concept may, however, be embod-
ied in many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these
embodiments are provided by way of illustration only and so
that this disclosure will be thorough, complete, and will fully
convey the full scope of the inventive concept to those
skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1-7 illustrate representative screens for viewing
and editing people.

FIGS. 8-11 illustrate representative screens for viewing
and editing organizations.

FIGS. 12-14 illustrate representative screens for viewing
and editing properties.

FIGS. 15-24 illustrate representative screens for mapping.

FIGS. 25-26 illustrate representative screens for fire
safety inspection.

FIGS. 27-28 illustrate floor maps showing inspection
discrepancies.
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FIGS. 29-30 illustrate a representative proposal.

FIGS. 31-32 illustrate a representative fire department
view.

FIG. 33 illustrates representative connectivity.

FIG. 34 illustrates a representative software application.

FIGS. 35A-35B illustrate representative secondary cus-
tomers and primary customers.

FIG. 36 illustrates representative connectivity.

FIG. 37 illustrates the added system for firefighting and
fire prevention of structures.

FIG. 38 illustrates a representative decision cycle for the
use and maintenance of firefighting equipment.

FIG. 39 illustrates blockchain used as an encryption
option.

FIGS. 40A-40E illustrate a representative method of
using the system for firefighting and fire prevention of
structures.

FIG. 41 illustrates categories of decision cycle loops for
the maintenance of fire safety equipment.

FIGS. 42A-42B illustrate a representative Hamiltonian
path between elements fire safety equipment.

FIG. 43 illustrates components of the decision support
system of FIG. 41.

FIGS. 44A-44C illustrate a decision support method for
maintaining fire safety equipment.

DETAILED DESCRIPTION OF THE
INVENTION

Following are more detailed descriptions of various
related concepts related to, and embodiments of, methods
and apparatus according to the present disclosure. It should
be appreciated that various aspects of the subject matter
introduced above and discussed in greater detail below may
be implemented in any of numerous ways, as the subject
matter is not limited to any particular manner of implemen-
tation. Examples of specific implementations and applica-
tions are provided primarily for illustrative purposes.

FIGS. 1-36 illustrate the inventive concept supportive of
improvements illustrated in FIGS. 37-40A-40E. Improve-
ments further the use of the inventive concept as a decision
support tool for assuring readiness of supported firefighting
tools and the application of those tools during an emergency.

FIG. 33 illustrates a block diagram illustrating represen-
tative connectivity of the present inventive concept. In a
representative embodiment, information regarding second-
ary customers 501 is uploaded to a central cloud database
800 having server computers 334. Added is the use of a
distributed architecture in some embodiments. Secondary
customers 501 include people 331, organizations 332, and
properties 333 (FIG. 35A). Primary customers 500 are then
able to access this uploaded information. Primary customers
500 include fire inspection/repair/service companies 335
and fire departments 336 (FIG. 35B).

In one embodiment, primary customers 500 have down-
loaded application programming 341 (FIG. 34) via a com-
puter network (such as the Internet). Primary customers 500
use the application to collect, store, view, and access infor-
mation from central cloud database 800. Secondary custom-
ers can view via web browser information about their
particular property, buildings, and safety equipment. This
allows the secondary customer’s computers to connect via
the Internet to their relevant information regarding their
specific information properties, building and allows second-
ary customers to view reports, budgets, and other relevant
information. Connected entities may then access the
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uploaded information accessible on cloud server 800 and
connect with each other as illustrated.

In one embodiment, software applications programming
341 is downloaded to mobile computer devices such as, but
not limited to, the iPad made by Apple Computers. Other
computers that are programmed utilizing app 341 include:
programmable smartphones, laptop computers, desktop per-
sonal computers, and other programmable devices capable
of connecting to a computer network. The app 341 allows
the primary customers 500 to access listings of people,
organizations and properties that have had their identifying
information entered into a database on cloud server 800. A
primary customer can also view maps and photographs of
properties in the database. A primary customer can ascertain
the location of fire safety equipment at the properties. Fire
safety inspections can be planned, assigned, and conducted
at the properties. Inspection reports and deficiency lists can
be generated. Service and repair companies can view the
reports and generate sales proposals for consideration by the
customers. During the repair process, the service and repair
companies can update the repair progress immediately as
repairs are made. Likewise, the secondary customers can
view the repairs as they occur. Upon completion of the
repairs, the primary customer’s accounting department can
generate bills that are transmitted to the secondary custom-
ers.

Also, in one embodiment, fire department 336 can view
properties, people, and organizations that have been
uploaded to the database. In the event of a fire, the fire
department can access maps that show the property of
interest. The fire department will then immediately know
available firefighting equipment and its exact location, its
current operating condition, and the date it was last
inspected. With this information, a fire marshal at the fire
department can view the property and fire safety equipment
at the property and use this information to more intelligently
direct the actions of fire fighters at the scene.

More specific examples of the utilization of representative
embodiments of the present inventive concept are provided
below.

People: In one embodiment of the present inventive
concept, information on people is gathered and associated
with organizations and properties that are related to the
people.

As illustrated in FIG. 37, the inventive concept may
include the addition of an at least one user interface 3710
operatively coupled to the at least one computer processor
and memory system defined as such, the at least one user
interface 3710 in some embodiments including for display
aforementioned elements in FIGS. 1-36, the user interface
3710 presenting screens such as 10, 50, 60, 70, 80, 90, 91,
101, 120, 153, 154, and 155. In FI1G. 1 and FIG. 37, the user
3731 has app 341 installed on his programmable device. He
has clicked on the People tab shown on the home page and
has been brought to screen 10. People who have been
entered into the database are listed alphabetically. From
here, the user can search for a specific person by clicking on
search button 11. The user can also add a new person to the
database by clicking on button 12. In FIG. 1, the user is
viewing the People screen 10. The user can view the
Organizations screen by clicking on button 13 or he can
view the Properties screen by clicking on button 14.

In FIG. 2 the user has scrolled down to person “Sean
Capps”. To access more information on Sean Capps, the user
taps on identification box 21. In FIG. 3 the user has clicked
on identification box 21 (FIG. 1) and more detailed infor-
mation regarding Sean Capps is displayed.
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In FIG. 4, the user has clicked on button 12 (FIG. 1) to add
a new person to the database and screen 40 is displayed.
Information relating to the new person may be entered in the
appropriate locations listed.

In FIG. 1, the user has clicked on button 51 for person
“Bruce George” (FIG. 5) so that screen 50 is now displayed.
The user can now edit or add more information. For
example, the user can edit Bruce George information by
clicking on button 52. The user can also add an employer
organization for Bruce George by clicking on button 54. The
user can view and access properties associated with Bruce
George by viewing and clicking on section 55.

In FIG. 5, the user has clicked on button 54 to add an
employer. Screen 60 (FIG. 6) is then displayed. The user
then clicks on section 61 to add an organization as an
employer. This brings up screen 70 shown in FIG. 7. The
user can add one of the organizations shown to person
“Bruce George”. Or the user can add a new organization to
the list by clicking on button 71.

Organizations: Organizations are also related to properties
tracked in the database. For example, a property will often
have associated organizations, such as: alarm companies,
property managers, owners, fire departments, and on-site
contacts, as well as others.

People associated with an organization, in this embodi-
ment, are automatically listed under the organization’s infor-
mation and can be referenced in the organization windows.
Properties associated with an organization, in this embodi-
ment, are also listed under organizations.

In FIG. 1, the user has clicked on button 13, causing
screen 80 (FIG. 8) to be displayed. Screen 80 displays a list
of organizations compiled within the database listed alpha-
betically. In FIG. 8, the user has clicked on section 81 for the
organization “One More LLC” to access more detailed
information regarding One More LLC.

Screen 91 (FIG. 9) is then displayed. Here the user can
view pertinent information regarding this organization. (i.e.,
contact information, employee lists, management, property
listing, fire department, other).

In FIG. 8, the user has clicked on section 82 for Gilead
Science. This brings up the screen 101 (FIG. 10). Here the
user may click on button 102 to either further edit the
information for Gilead Science by clicking on button 103 or
he may click on button 104 to add another employee for
Gilead Science.

In FIG. 11, the user has clicked on button 102 (FIG. 10)
to display pop-up section 111. Here the user can enter
additional details regarding Gilead Science.

Properties: Properties, in this representative embodiment,
are searchable by address, name, job number, building
number, and through associations with people or organiza-
tions. Properties show lists of associated people and orga-
nizations involved with the properties. The lists identify the
associations with the properties.

Property levels are mapped via GPS and satellite images,
represented by an icon, showing exact locations of fire safety
equipment both on the property level and floor levels.

Larger properties with multiple buildings sharing one
individual address (such as hotels, college campuses, etc.)
have extra identifiers (pins) that can be labeled accordingly
and set at specific GPS locations. The building list shows at
the property level, allowing the user to quickly find build-
ings and fire safety equipment for that building.

In FIG. 1, the user has clicked on button 14, causing
screen 120 (FIG. 12) to be displayed. Screen 120 displays a
list of properties compiled within the database listed alpha-
betically. In FIG. 12, the user has clicked on section 121 to
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add a new property, causing pop-up screen 131 (FIG. 13) to
be displayed. Here the user may enter detailed information
regarding the new property.

In FIG. 14 the user has selected the property Gilead from
the list of properties shown in FIG. 12. More detailed
information can be viewed in section 141 and edited by
clicking on button 142.

Mapping: In FIG. 15, the user has clicked on the Shadow
Ridge Park Apartments icon after scrolling down the prop-
erty list shown in FIG. 12. FIG. 15 depicts aerial photo-
graphic image 151 of Shadow Ridge Park Apartments. Icons
representing fire safety equipment are superimposed on top
of image 151. The user can click on any icon to learn more
about the safety equipment represented.

For example, in FIG. 16, the user has clicked on icon 152
depicting a riser located at the position shown on image 151.
Photographs showing the riser are then depicted at pop-up
screen 153, descriptive information regarding the riser/
equipment is shown at pop-up screen 154, and location
information regarding the riser is given at pop-up screen
155. In one representative embodiment, pop-up screens 154
and 155 can be consolidated to show all information regard-
ing the risers.

In FIG. 17, the user can click on section 171 to add
additional photographs regarding the riser/equipment or he
can click on section 172 to add additional information
regarding the riser/equipment. For example, after clicking
on section 172, pop-up selections 181 for the control valve
appear as shown in FIG. 18. In FIG. 19, the additional
information may be typed in manually in section 192 if
selection list 191 does not include the desired information.

FIGS. 20 and 21 depict detailed photographic images of
the riser. The user may view these pictures by clicking on the
desired image shown in pop-up screen 153 (FIG. 16).

In FIG. 22, the user wants to add another icon to image
151. He first selects the location by clicking on the appro-
priate spot-on image 151 (FIG. 16) and selects the type of
equipment represented by the icon by clicking on selection
list 222. For example, in FIG. 23, the user has selected Fire
Department Connection from list 222. The icon is then
presented as icon 241 (FIG. 24). The user can then click on
the icon to add information and photos in a fashion similar
to that described above.

Important for the disclosed invention, as illustrated in
FIGS. 37-40A-E is support of, as illustrated in FIG. 38,
iterative decision cycles 3800 of assessment, decision, and
action from a useful framework where, particularly in mat-
ters of firefighting and emergency response, the direction of
users, and more specifically, users of the inventive concept,
is to be able to proficiently make better decisions faster. A
decision cycle 3800 may occur over several days or even
years representing the cycle of installation, monitoring, and
replacing a given tool or piece of firefighting equipment and
may, at other times, occur in the split-second decisions made
when fighting a fire, for example, finding the location of a
working fire hydrant seconds faster than might otherwise
have been possible without the inventive concept, allowing,
therefore, water from that fire hydrant to be applied to a fire
seconds to minutes earlier than otherwise. The inventive
concept further allows decisions to be made earlier than
otherwise by both raising the visibility to users of an area of
operation, such as a building, and allowing users to make
assessments and decisions while still enroute to that repre-
sentative building. Better decisions made sooner and faster
allow the sources of problems, such as fires, to be handled
sooner than otherwise possible and, in some cases, pre-
vented altogether.
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In Internet of Things 3770 and machine learning 3760
embodiments of the inventive concept, users may further
receive decision-support information where, rather than
requiring users to conceive decisions from scratch, machine
learning 3760 may present one or more options for the user
to select or may remove the need for the user to make certain
decisions so users can focus decision-making on those areas
best suited for human judgements. Another structure for the
decision cycle 3800 is observe, orient, decide, and act where
the term observe is substantially synonymous with the term
assess and where orient may also be termed as a framework,
both orient and framework being at least one or more of
structures, checklist, documents, and models to aid thinking
that allow users to understand data they receive as needed to
achieve an objective.

Further referring to the figures, FIG. 37 illustrates a
representative embodiment of a system for firefighting and
fire prevention of structures that includes at least one com-
puter processor and memory system 3700 operationally
accessible by at least one networked computerized device
3720, the at least one computer processor 3700 and at least
one network computerized device 3720 which may involve
downloading application programming 341 and may involve
downloading other app programming. Networking may be
enabled via wireless communication 3725, including, but
not limited to, wi-fi, Bluetooth, and cellular service such as
5G. At least one database 3799 is accessible by the at least
one computer processor 3700 designed to send and receive
data collected on at least one or more from a group of: the
users 3731, and places 3733, and tools 3735, the data further
including datapoints from which to calculate qualities of the
users 3731, places 3733, and tools 3735 from at least one or
more from a group of: who, what, when, where, why, how,
cost, power, environment, and event-conditions from which
to calculate at least one or more of past, present, and
projected-future states and rates of change of the users 3731,
places 3733, and tools 3735. The illustrated at least one
computer processer 3700 may include, but is not limited to,
server computers 334. The illustrated places 3733, and tools
3735, may include, but are not limited to, organizations 332
and properties 333. Users 3731 in embodiments may
include, but are not limited to, primary customers 500 and
secondary customers 501, and substantially correspond with
people 331 in the original disclosure. Places 3733 and tools
3735 in embodiments may include, but are not limited to,
fire inspection/repair/service companies 335 and fire depart-
ments 336. The at least one database 3799, in this represen-
tative embodiment, is at least one or more of entirely or
partly in the cloud 800. Some embodiments may store data
on local servers.

The data concerning states is at least one or more of
text-base, image based, numbers based, and graphically
based and may also be presented audibly. Data generally
refers to information, such as measurements and statistics,
used for reasoning, discussion, and calculations, and appli-
cations 341, in representative embodiments, allow primary
customers 500 and other users 3731 to collect, store, view,
and access information from the central cloud database 800
and data which may, at least for a time, be stored locally.

The term user 3731 generally refers to human beings in
general or considered collectively, and may, for the purpose
of this disclosure, include a living asset working with users
such as a dog, the dog extending the capabilities of the
associated human beings. Users 3731, as will be discussed
in added embodiments may include robotic systems that
may be partly or completely autonomous, Users 3731
include at least one or more from a group of: firefighters,
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other emergency responders, maintenance technicians, fire
inspectors, contractors, and facilities managers, including
those aforementioned fire inspection/repair/service compa-
nies 335 and fire departments 336. Users 3731 may, in some
embodiments, further include members of a business entity
such as a corporation having facilities in which the inventive
concept operates or a corporation that produces given tools
3735. Data about users 3731 may include, but is not limited
to, customer resource management information such as
name, address, organization, and district.

The term place 3733 generally refers to a particular
position or point in space and may further be a location on
or within a tool 3735. Places 3733 include at least one or
more from a group of: installation facilities, supply facilities,
vehicles, power generation, resource transmission, nexus of
work, and points of control. Place 3733 may include city,
property, building, floor, units, suites, and tenants.

Regarding qualities 3738, the term who generally refers to
a person, people 331, and users 3731, though added is the
possibility that a user 3731 could be a robot or robot-like
system. The term what generally refers to an object or
objects where an object may further be at least one or more
of physical, virtual, and a concept. The term when generally
refers to time. The term where generally refers to place
where place may further be at least one or more of physical,
virtual, and a concept. The term why generally refers to a
reason. The term how generally refers to a condition. The
term cost generally refers to an amount that would be paid.
The term environment generally refers to surroundings or
conditions. The term event-condition generally refers to an
event part that specifies a signal that triggers an invocation
of at least one rule, a condition part of that at least one rule
that is a logical test that, if satisfied or evaluates to true,
causes an action to be carried out, an action part that includes
updates or invocations of data.

The term tool 3735 generally refers to an inanimate
material object as distinct from a living sentient being. Tools
3735 in this disclosure include at least one or more systems,
supersystems, and subsystems used at least one or more of
for and in support of firefighting, fire prevention, fire detec-
tion, and alerting, a system including at least one or more of
software, hardware, vehicles, data, and fire retarding chemi-
cals. Tools 3735 may further include, but are not limited to,
for tracking and identifying, equipment requiring compli-
ance inspections such as fire sprinklers, standpipes, fire
pumps, chemical suppression, extinguishers, trash chutes,
fire doors, emergency lights, alarm systems, duct detectors,
CO detectors, for auto notifications for non-compliant, past
due, deficient, and out of service equipment. Tracking and
notification process for compliance repairs incorporate fine
procedures and progress tracking involving building repre-
sentatives and maintenance contractors to populist progress
reports and updated inspection documents and service com-
pany submission processes with standard-of-use documents
for submissions. Such documents may be accessed by at
least one or more users and may, for example, support
inspections with multiple inspectors in different locations
populating the same document and producing a report from
the document. Supervisors, for example, may assign work
areas and equipment for inspectors that include shared tools
3735 between different disciplines such as alarms and sprin-
klers, and users, 3731 will, therefore, see and share test
results to avoid duplicate testing. Such adds efficiencies to
compliance tracking, fund raising through fines, and can
create backlogs for workloads justifying budgets and fire
prevention man loading and are illustrated as frameworks
and documents 3736.
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The at least one computer processor and memory system
3700 is further networked to the at least one user interface
3710 wherein a user, inclusive of the aforementioned
defined screens 10, 50, 60, 70, 80, 90, 91, 101, 120, 153,
154, and 155 and inclusive of the aforementioned defined
customer 500, receives and can retrieve calculations of states
of the users 3731, places 3733, and tools 3735 from which
to assess situations, facilitate decision making, and take
actions, the decisions and actions including at least one or
more from a group of: firefighting system use, firefighting
system maintenance, and firefighting system replacement,
where at least one tool may be a system or part of a system,
where action may be oriented toward achieving at least one
objective, further supported by the associated frameworks
and documents 3736.

FIG. 38 illustrates that assessment, decision, and action
and how assessment, decision, and action are oriented may,
as previously introduced, be termed the decision cycle 3800
where assessment is synonymous with observation. The
term state generally refers to a particular condition that the
given user 3731, place 3733, or tool 3735 is at a specific time
and may include change, rates of change, and associated
constants, such as the degradation of a given chemical over
time, from which to make calculations.

One exemplary objective includes the dispatch of emer-
gency vehicles to a fire where the computer 3700 processes
situational data associated with the users 3731, places 3733,
and tools 3735 to determine hazard response such as dis-
patching EMT vehicles, regular trucks, and specialty
trucks—trucks with associated crews—at least one of the
dispatched users 3731 receiving on the at least one user
interface 3710 plans and situation information from which to
assign crews and equipment and execute the plans. Vehicle
members may have mobile fleet components 3736 that may
be incorporated in analysis by the at least one computer
processor and memory system 3700 so mobile fleet com-
ponents may be further considered during a given decision
cycle 3800. For an example of a mobile fleet component
assessment, a given tool 3735, such as a fire hose, which
may be available in a facility, may also be available on a
truck where the tool 3735 disposed on the truck may be the
most expedient to access in a given situation.

FIG. 37 further illustrates that in the at least one user
interface 3710, in one embodiment, access portals 3740 are
included, and further include, but are not limited to, a
property management Web portal 3742, a fire prevention
Web portal 3744, and a fire service Web portal 3746. In this
representative embodiment, via an administrative tool, a
service manager app 3745 with varied permissions is
directed toward users 3731 such as service managers respon-
sible for maintaining systems and another fire department
site plan app 3743 is directed toward users 3731 such as
firefighters who would employ the system. In this represen-
tative embodiment, further, a property management app
3741 is further directed toward users 3731 handling assess-
ments, decisions, and actions involving properties.

The data is at least one or more of pushed to the at least
one user 3731 and pulled by the at least one user 3731, pull
meaning the user 3731 takes at least one action to receive
data and push meaning the user 3731 receives data without
having to have requested that data. The data is updated
between, inclusively, periodically to substantially continu-
ously by at least one or more from a group of: manually,
automatically, by event, and by at least one or more sensor
members 3750, the at least one or more sensor members
3750 including at least one or more from a group of: visual,
audible, pressure, motion, acceleration, temporal, seal, con-
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nection, particle, chemical, radio, radiation, electricity, posi-
tion, temperature, force, vibration, piezo, fluid property,
humidity, biometric, global positioning, and computer read-
able code. The data is measured against assemblies of codes
and standards 3737, including at least one or more of safety
codes, codes of compliance, vendor codes, performance
standards, and industry standards. Measuring data may
occur during at least one or more of inspections and opera-
tions.

In one embodiment of the system for firefighting and fire
prevention of structures, the collected data is recorded at
least one or more of unencrypted, encrypted, encrypted with
blockchain 3900, and encrypted with biometrics, the
recorded data stored for at least a pre-defined period on the
at least one computer processor and memory 3700, the data
operationally accessible by at least one networked comput-
erized device 3720.

Blockchain 3900 is a digital database containing infor-
mation that can be simultaneously used and shared within a
large, decentralized, publicly accessible network. As used
herein, in some embodiments, the term blockchain may refer
to one or more of a hash chain, a hash tree, a distributed
database, and a distributed ledger that could present a
cryptographically verifiable ledger. In some embodiments,
blockchain may further refer to systems that use one or more
of cryptography, private/public key encryption, proof stan-
dard, distributed timestamp server, and inventive schemes to
regulate how new blocks may be added to the chain to use
and maintain at least one or more systems, subsystems, and
supersystems. For example, blockchain 3900 in some
embodiments, when used operationally, may add new code
to a hash chain whenever data indicates an event-condition.
Any change received or recorded involving data may trigger
adding code to a hash chain, creating a new branch on a hash
tree, and other blockchain 3900 actions.

In one embodiment of the system for firefighting and fire
prevention of structures, the data is processed by, as previ-
ously noted, machine learning 3760 to facilitate situation
assessment, decision making, and action taking of at least
one or more of manual, automatic, and autonomous opera-
tions. Machine learning 3760 involves the use and devel-
opment of computer systems that can learn and adapt
without following explicit instructions by using algorithms
and statistical models to analyze and draw inferences from
patterns in data. Machine learning algorithms may include,
but are not limited to, decision trees, neural networks,
Bayesian models, and genetic algorithms, and in some
embodiments, may be derived from preset or partially preset
libraries. Added are further applications of machine learning
as will be discussed.

In one embodiment of the system for firefighting and fire
prevention of structures, the at least one user interface 3710
presents at least one or more of a two-dimensional schematic
image, a three-dimensional schematic image, a photographic
image, a three-dimensional virtual image, a holographic
image, a projected image, and combinations of the images,
images that may include GPS and satellite images, the
images designed to illustrate the places 3733 involved in a
given operation and at least one or more of the tools 3735 to
at least one or more of the users 3731. Images include both
static images and representative motion created by
sequences of at least two images.

A system generally refers to a set of tools 3735 working
together as parts of a mechanism or an interconnecting
network where the system may include users 3731 of the
tools 3735 and may include the places 3733, and where
operation of the system may further require data as disclosed
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herein. In one representative embodiment of the system for
firefighting and fire prevention of structures, the data is
structured by at least one or more of system type, system
scope, system ownership, system responsibility, system user,
system service schedule, system service provider, system
cluster, and related systems, the related systems which may
further be cross matrixed by at least one or more of type,
scope, ownership, responsibility, user, service schedule,
service provider, cluster, and related systems, the related
systems which may further be at least one of a supersystem,
a subsystem, and a complementing system. Machine learn-
ing 3760, in addition to assessing data, may assess organi-
zation of data and how data is categorized.

In one embodiment of the system for firefighting and fire
prevention of structures, at least one or more of systems,
supersystems, and subsystems are networked, and hardware
includes the at least one or more sensor members 3750
designed to communicate data through the network about at
least one or more of the operational status, environmental
status, and event status of the hardware, software, vehicles,
data, and associated chemicals. This embodiment may be or
include elements of, as previously noted, the Internet of
Things (IoT) 3770. IoT 3770 generally refers to the inter-
connection via the internet of computing devices embedded
in tools 3735, enabling those tools to send and receive data.

In one embodiment of the system for firefighting and fire
prevention of structures, the at least one user interface 3710
presents at least one or more of a two-dimensional schematic
image, a three-dimensional schematic image, a photographic
image, a three-dimensional virtual image, a holographic
image, a projected image, and combinations of the images,
the images designed to illustrate the places 3733 and at least
one or more of the tools 3735 to at least one or more of the
users 3731. The users 3731 may retrieve data associated
with at least one system by system type, system scope,
system ownership, system responsibility, system user, sys-
tem service schedule, system service provider, system clus-
ter, related systems, and individual units.

In one embodiment of the system for firefighting and fire
prevention of structures, the states and changes in the states
of the users 3731, places 3733, and tools 3735 from which
to assess situations, facilitate decision making, and take
actions—the decisions and actions including at least one or
more from the group of: firefighting system use, firefighting
system maintenance, and firefighting system replacement—
are simulated via at least one simulator app 3790. Simulating
may be used to test configurations and deployments of users
3731, places 3733, and tools 3735 in given scenarios and
may be performed as a method. Simulations may also be
used to test recommendations ahead of providing recom-
mendations in real-time situations. Simulations are run on
computers and are at least one or more of manually run, for
example, users 3731 making decisions and computers simu-
lating the results, and autonomously, for example, machine
learning 3760 components of artificial intelligence testing
decisions, actions, and evaluating results.

In one embodiment of the system for firefighting and fire
prevention of structures, the states and changes in the states
of the users 3731, places 3733, and tools 3735 from which
to assess situations and facilitate decisions—the decisions
including at least one or more from the group of: firefighting
system use, firefighting system maintenance, and firefighting
system replacement—are played back using at least one
playback app 3792. Playing back may be used in such
situations as performing after action reviews and may also
be used to train users 3731 and train machine learning 3760.
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One representative embodiment of the inventive concept
includes virtual private networks 3795. This representative
embodiment may include, but is not limited to, servers for
development, staging, and production. Servers and data-
bases may be structured in a variety of configurations in
other embodiments of the inventive concept.

The term pertaining generally means to be appropriate,
related, or applicable, further meaning the data is at least one
or more of used for operations and is created by states
pertaining to the associated users 3731, places 3733, and
tools 3735.

FIGS. 40A-E illustrate that one representative embodi-
ment of the inventive concept is a method for firefighting
and fire prevention of structures that includes the step of
4000, accessing with at least one user interface the at least
one application program 341 disposed on the at least one
computer processor and memory system 3700 operationally
accessible by at least one networked computerized device.
The method further includes the step of 4050, sending and
receiving data collected on at least one or more from the
group of: users 3731, places 3733, and tools 3735, the at
least one database 3799 accessible by the at least one
computer processor 3700, the data collected on at least one
or more from the group of: users 3731, places 3733, and
tools 3735. The method further includes the step of 4100, at
least one or more of determining and developing qualities
3738 of the users 3731, places 3733, and tools 3735 from at
least one or more from the group of: who, what, when,
where, why, how, cost, power, environment, and event-
conditions from which to calculate at least one or more of
the past, present, and projected-future states and rates of
change of the users 3731, places 3733, and tools 3735.

FIGS. 40A-40E illustrate that the method further includes
the step of 4150, sending and receiving data pertaining to at
least one or more from the group of: firefighters, other
emergency responders, maintenance technicians, fire inspec-
tors, contractors, and facilities managers, the data recording
past action and informing present and future actions. The
method further includes the step of 4200, sending and
receiving data pertaining to places 3733 including at least
one or more from the group of: installation facilities, supply
facilities, vehicles, power generation, resource transmission,
nexus of work, and points of control. The method further
includes the step of 4250, sending and receiving data per-
taining to tools 3735 including at least one or more systems,
supersystems, and subsystems used at least one or more of
for and in support of firefighting, fire prevention, fire detec-
tion, and alerting, the system including at least one or more
of software, hardware, vehicles, data, and fire retarding
chemicals.

The method further includes the step of 4300, calculating
from the data states of the users 3731, places 3733, and tools
3735 from which to assess situations, facilitate decision
making, and take actions, the decisions and actions includ-
ing at least one or more from the group of: firefighting
system use, firefighting system maintenance, and firefighting
system replacement. The method further includes the step of
4350, from the calculations of states, assessing, deciding,
and acting on situations for at least one cycle of assessing,
deciding and acting.

The method further includes the step of 4400, the at least
one computer processor and memory system 3700 further
networking to the at least one user interface 3710 wherein
the user 3731 receives and can retrieve the data at least one
or more of pushed to the at least one user 3731 and pulled
by the at least one user 3731. The method further includes
the step of 4450, the data updating between, inclusively,
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periodically to substantially continuously by at least one or
more from the group of: manually, automatically, by event,
and by at least one or more of the sensor members 3750, the
at least one or more sensor members 3750 including at least
one or more from the group of: visual, audible, pressure,
motion, acceleration, temporal, seal, connection, heat, par-
ticle, chemical, radio, radiation, electricity, biometric, global
positioning, and computer readable code. The method fur-
ther includes the step of 4500, measuring the data against at
least one or more of the safety codes, codes of compliance,
vendor codes, performance standards, and industry stan-
dards.

The method may further include the step of 4550, encrypt-
ing data, collecting data, and disposing data for at least a
pre-defined period on the at least one computer processor
and memory 3700, the data operationally accessible by the
at least one networked computerized device.

The method may further include the step of 4600, apply-
ing the machine learning 3760 results to at least one or more
of facilitating situation assessments, decision making, and
action taking at least one or more of manually, automatically,
and autonomously.

The method may further include the step of 4650, pre-
senting on the user interface 3710 at least one or more of a
two-dimensional schematic image, a three-dimensional
schematic image, a photographic image, a three-dimensional
virtual image, a holographic image, a projected image, and
combinations of the images, the images illustrating the
places 3733 and at least one or more of the tools 3735 to at
least one or more of the users 3731.

The method may further include the step of 4700, struc-
turing the data by at least one or more of the system type,
system scope, system ownership, system responsibility, sys-
tem user, system service schedule, system service provider,
system cluster, and related systems, and cross-matrixing at
least one or more of type, scope, ownership, responsibility,
user, service schedule, service provider, cluster, and related
systems, the related systems which may further be at least
one or more of a supersystem, a subsystem, and a comple-
menting system.

The method may further include the step of 4750, net-
working the at least one or more of systems, supersystems,
and subsystems including at least one or more of the
operational sensors, the operational sensors communicating
data through the network about at least one or more of the
operational status, environmental status, and event status of
the hardware, software, data, and associated chemicals.

The method may further include the step of 4800, the at
least one user interface presenting at least one or more of a
two-dimensional schematic image, a three-dimensional
schematic image, a photographic image, a three-dimensional
virtual image, a holographic image, a projected image, and
combinations of the images, the images illustrating the
places 3733 and at least one or more of the tools 3735 to at
least one or more of the users 3731, the user retrieving data
associated with the at least one system by system type,
system scope, system ownership, system responsibility, sys-
tem user, system service schedule, system service provider,
system cluster, related systems, and individual units.

The method may further include the step of 4850, simu-
lating evaluating the states and changes in the states of the
users 3731, places 3733, and tools 3735, assessing situations
from those evaluations, facilitating decisions via those
assessments, including within those decisions directing at
least one or more from the group of: firefighting system use,
firefighting system maintenance, and firefighting system
replacement. Simulations may be used both to test assess-
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ments, decisions, and actions on fictional operations and to
improve actual operations by simulating how decisions will
turn out before enacting those decisions.

The method may further include the step of 4900, playing
back evaluating the states and changes in the states of the
users 3731, places 3733, and tools 3735, assessing situations
from those evaluations, facilitating decisions via those
assessments, including within those decisions directing at
least one or more from the group of: firefighting system use,
firefighting system maintenance, and firefighting system
replacement.

Added is a decision-support system for documenting,
monitoring, testing, inspecting, and maintaining fire safety
equipment that has the at least one computer processor and
memory system 3700 accessible by way of a computer
network, where the term maintaining can broadly be
assumed to include documenting, monitoring testing,
inspecting, replacing, installing, and other such actions that
ensure equipment is present and ready to perform its
intended function, the at least one computer processor and
memory system 3700 programmed to receive data, infor-
mation, and analysis about the status of at least one set of fire
safety equipment 4300, as illustrated in FIG. 43.

Fire safety equipment can include, but is not limited to:

1. Smoke Detectors:

1. Ionization smoke detectors
2. Photoelectric smoke detectors
3. Combination smoke and carbon monoxide detectors
4. Heat detectors
2. Fire Extinguishers:
1. ABC dry chemical fire extinguishers
2. CO2 (carbon dioxide) fire extinguishers
3. Water-based fire extinguishers
4. Foam fire extinguishers
5. Clean agent fire extinguishers (e.g., Halon, Halotron)
3. Fire Alarm System:
. Control panel
. Manual pull stations
. Notification devices (horns, strobes)
. Sprinkler system
. Water flow alarms
. Monitoring equipment
4. Emergency Lighting:
1. Exit signs
2. Emergency lighting fixtures (battery-operated or
generator-powered)
5. Fire Suppression Systems:
1. Automatic sprinkler systems
2. Clean agent suppression systems (e.g., FM-200,
Novec 1230)
6. Fire Doors and Fire-Rated Materials:

1. Fire-rated doors

2. Fire-resistant walls, ceilings, and floors

3. Fire dampers in HVAC systems
7. Fire Hose Reels and Cabinets:

1. Fire hose reels

2. Fire hose cabinets with hoses and nozzles

3. Hose rack assemblies
8. Fire Blankets:

1. Fire-resistant blankets for smothering small fires or

wrapping around individuals during evacuation
9. Fire Escape Ladders:
1. Portable or permanent fire escape ladders for use in
multi-story buildings
10. Fireproof Storage Containers:

1. Fireproof safes or cabinets for storing important

documents, records, or valuables

N AW —
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11. Fire Safety Signage:
1. Fire safety instructions
2. Evacuation route maps
3. Hazard warnings
12. Firefighter Gear and Personal Protective Equipment
(PPE):
1. Firefighter turnout gear (coats, pants, helmets,
gloves)
2. Self-contained breathing apparatus (SCBA)
3. Fire-resistant clothing and gear for building occu-
pants (if applicable)
13. Sprinkler systems:
1. Control valves
2. Drains
3. Gauges
4. Fire sprinkler heads
14. Chemical suppression systems:
1. Tanks
2. Actuators
3. Nozzles
4. Chemical type

The added components of the disclosed invention further
support the one or more decision cycles 3800 of assessment,
decision, and action from a framework or viewpoint of
maintaining fire safety equipment, viewpoint sometimes
termed observe, orient, decide, and act. Decision cycles
3800 model how people and robotic or robotic-like systems
make decisions on a continual cycle of acquiring data,
deciding from data, acting on data, which creates new data
and so on. Important continues to be a framework, view-
point, or orientation for the decision cycle wherein the
decision-support system can be designed to process data
toward a goal such as saving money, increasing maintenance
pace, providing margins of safety, and prioritizing limited
resources, these through which to put data into context and
set goals. For illustration, human and computer-based sys-
tems may choose as a goal to create the most cost-effective
maintenance action possible within limits that ensure com-
pliance with regulations. The spirit of the invention, there-
fore, is to focus more of a user’s time and thought process,
a user being a person, or in some instances robotics, doing
the inspecting rather than performing ancillary tasks such as
planning inspection routes, traveling to and from mainte-
nance sites, traveling between serviced equipment, logging
aspects of the servicing and more, given that the primary
value sought by people deploying the disclosed invention is
the actual fire safety equipment maintenance.

As illustrated in FIG. 38 of the representative OODA
Loop 3800, the decision-support system, therefore, is
designed to allow users to proficiently perform cycles of
assessment, decision, and action related to fire safety equip-
ment inspection at a superior pace by reducing the decision
burden of the user and by improving the quality of deci-
sions—often presented as observe, orient, decide, act loops
or OODA Loops 3800. For illustration, rather than requiring
a user to make decisions from scratch, such as selecting the
best pathway for inspecting equipment, a decision likely to
otherwise happen and depend on intuition, the decision
support system can recommend or even dictate the best
pathway as will be described where not only must a good
pathway be selected, but that pathway should encompass the
whole of fire safety equipment that could and should be
inspected by the given user on the given maintenance action.
Such can be a gradation of decision support ranging from
offering recommendations up to a level where the entire
decision burden is removed from users such as with auto-
mated or robotic maintenance systems. A user, for example,
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could be a drone that is fully autonomous or could be
systems including a robot or could use fixed sensors or
sensors that could be ascribed to the Internet of Things (I0T)
3770 that allows human users 3731 to engage with fire safety
equipment remotely. But in its basic form, in one represen-
tative embodiment, the disclosed decision support system
engages at least one human user 3731 from the at least one
user interface 3710 such as a computer tablet while that
human user 3731 is conducting maintenance of one or more
pieces of fire safety equipment assigned to a maintenance
action. Further, where robots may be involved, one person
may work with many robots, meaning that while one robot
is traveling or performing some other function, the person
may be engaged with another robot.

OODA Loops 3800 for given cycles may be executed on
time scales ranging from fractions of a second to years, and
loops may be executed within other loops.

FIG. 41 illustrates that one representative decision cycle
loop includes initial building and fire safety equipment data
capture 4110. This representative loop processes basic build-
ing information and prompts a series of data capture actions
(including, but not limited to, photo, video, audio files, and
GPS pins) by a fire service user to ensure data accuracy and
depth. This representative loop also parses data to populate
a building profile dashboard at a level of accuracy high
enough as necessary for Fire Inspection and Fire Emergency
teams to complete respective maintenance tasks, and from
this representative loop can be built a three-dimensional
spatial map of properties, equipment locations, and equip-
ment statuses (including relationships with one another).
Illustrations are presented in FIGS. 22 through 28. Sought
benefits include 1) reducing user input error and 2) the depth
and accuracy of data, which fuels other components of the
whole Fire Safety Equipment Management System that can
be made accessible for users.

FIG. 41 further illustrates that another representative
decision cycle loop includes pre-inspection checklist auto-
generating 4120. This representative loop assesses building
information, fire safety equipment status, and national and
local fire safety regulations to signal to an inspection pro-
vider, fire service company, and building management when
an inspection is due, which equipment needs to be tested or
replaced, and estimated costs associated with known
replacements and likely repairs or replacements (based on
national and regional equipment, building, and usage data).
Important sought benefits include 1) increased accuracy and
predictability of fire safety budgets for building manage-
ment; 2) increased inspection efficiencies for inspection
providers; and 3) improved preparations and service by fire
service companies (now capable of having all required and
likely equipment on hand before arriving at the building).

FIG. 41 further illustrates that another representative
decision cycle loop includes inspection testing assistance
4130. This representative loop prompts user testing actions,
to conduct tests (inclusive of using visual or audio data,
depending on the equipment being tested), to assess equip-
ment performance, to prompt re-tests or additional data
capture as needed, and to assign a pass or fail grade to each
piece of equipment based on the performance and appear-
ance of the equipment. Important sought benefits include
consistency and accuracy of fire safety equipment and
systems testing, as well as how the data collected prompts a
Repair Recommendation loop 4140 and adds to the data set
helping determine the likelihood of equipment failures.
Further, the majority of the repairs recommended may be
required by code and must be completed to receive certifi-
cations from service companies.
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FIG. 41 further illustrates that another representative
decision cycle loop includes the repair recommendations
4140. This representative loop diagnoses and repairs fire
safety equipment that has failed testing or inspections. Using
visual or performance data, this loop prompts 1) a path of
repairs; 2) additional user testing actions such as needed to
pinpoint failures, and 3) a course of repair or replacement,
including potential replacement equipment on hand that
meets or exceeds regulations. Finally, this loop generates a
detailed report of failures, repairs, and replacements, as well
as future actions (follow-ups, maintenance, testing)—all of
which update the main Fire safety equipment Management
System database and feed back into future inspection and
maintenance prompts. Important sought benefits are the
ability to conduct inspections and repairs in the minimum
number of visits, thereby strengthening the continuity of
regulation-compliant fire safety systems. Recommended
repairs are usually items that service companies cannot
enforce. Therefore, this information will notify fire depart-
ments for follow up and enforcement. Certifications may be
added in some embodiments, to include digital verification
such as blockchain to digitally validate results, observations,
and maintenance work performed.

The disclosed invention discusses users 3731, and users
3731 are entities, typically people but possibly also robots
such as an autonomous ground vehicle autonomously
inspecting fire safety equipment or being at least partly
remotely operated by a person. Users 3731 most likely
would be among building managers, fire departments, and
maintenance companies.

The at least one computer processor and memory system
3700—which may be central server based or a distributed
architecture—is designed to create from the at least one set
of fire safety equipment 4300, as illustrated in FIG. 43, at
least one related set of fire safety equipment 4305 on which
will be conducted at least one maintenance action wherein
there is at least one or more of a material, temporal, spatial,
risk, skillset, and responsibility elements for maintaining the
fire safety equipment in the at least one related set of fire
safety equipment 4305. A set is a collection or grouping of
distinct objects, such as fire safety equipment, which are
called elements or members of the set. These objects can be
anything—numbers, letters, symbols, or even other sets—
and include in this disclosure fire safety equipment from at
least one set of fire safety equipment 4300 that may be
related somehow as units, elements, or members into a
related set of fire safety equipment 4305. A related set of fire
safety equipment 4305 that is associated with at least one set
of fire safety equipment 4300 has at least one member from
that set of fire safety equipment 4300, but all members of the
related set of fire safety equipment 4305 are not necessarily
from that set of fire safety equipment 4300 as a related set
of fire safety equipment 4305 may be derived from more
than one set of fire safety equipment 4300.

As will be further detailed, units, elements, members of a
set are assembled into that set for a maintenance action. For
illustration, the disclosed system might from a set of fire
safety equipment 4300, create a related set of fire safety
equipment 4305 wherein the members are all fire extinguish-
ers, and the maintenance action is to inspect all the fire
extinguishers that are members of that related set of fire
safety equipment 4305. Alternatively, the disclosed system
might create from a set of fire safety equipment 4300, a
related set of fire safety equipment 4305 wherein the mem-
bers are all the fire safety equipment contained within one
building where the maintenance action is to inspect all the
fire safety equipment of that building. Alternatively, the
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disclosed system might create, from a set of fire safety
equipment 4300, a related set of fire safety equipment 4305
wherein the members are all the fire safety equipment
produced by one manufacturer within a building complex
where the maintenance action is to inspect all the fire safety
equipment produced by that manufacturer. Alternatively, the
disclosed system might from a set of fire safety equipment
4300, create a related set of fire safety equipment 4305
wherein the members are all the fire safety equipment due
for inspection or replacement during a given inspection
cycle where the maintenance action is to inspect all the fire
safety equipment due on that timeline. The disclosed system
is designed to allow the assembly of sets of fire safety
equipment 4300 and related sets of fire safety equipment
4305 on demand and in accord with given maintenance
routines.

The defining characteristic of a set is that it consists of
well-defined, distinguishable members. Further, a set mem-
ber may be an individual element such as a fire extinguisher,
or a set member may be a category of elements such as all
the fire extinguishers in a related set that includes, for
illustration, equipment designed to suppress fire. As such,
sets of fire safety equipment may be defined by other
common terms such as sets, subsets, supersets, set unions,
set intersections, set compliments, families of sets, dis-
jointed sets, and by which other terms may be used to
express members and elements of a set. Such sets may be
denoted, to continue with the fire extinguisher example, by
such notation as F={F1, F2, F3, F4, . .. Fn}. Sets, therefore,
are groupings of fire safety equipment that make sense for
the maintenance actions that will take place or, conversely,
that will define the maintenance actions that should take
place.

Each of the at least one related set of fire safety equipment
4305 includes the fire safety equipment that at least one user
3731 from a set of at least one user 4310 will—or is intended
to—service on one maintenance action as would be assigned
or compiled by that at least one user 3731. For illustration,
a maintenance organization may have one, two, or more
people assigned to a maintenance task termed here as a user
though the maintenance action is being carried out by more
than one individual. A set may have only one member and
may have many members, or even no members—for
instance, a building that has no fire extinguishers but will,
after the maintenance action, have fire extinguishers
installed—and the disclosed system looks at a maintenance
action to include members of a related set of fire safety
equipment 4305 where the goal is for at least one user 3731
to perform required maintenance actions on all the members
assigned to that related set of fire safety equipment 4305.
Where such is impossible or practical, therefore, then more
than one related set of fire safety equipment 4305 may be
constructed and, therefore, more than one maintenance
action may be undertaken each by at least one user 3731
from the set of at least one user 4310. In this way, all fire
safety equipment in a set of fire safety equipment 4300 may
be inspected but as one or more members of related sets of
fire safety equipment 4305.

The location of each equipment element of the at least one
set of fire safety equipment 4300 and the at least one related
set of fire safety equipment 4305 is determined by at least
one or more of Global Positioning Data, a sensor, a coor-
dinate, and a map. The at least one computer processor and
memory system 3700 is further designed to create from each
related set of fire safety equipment 4305, as illustrated in
FIGS. 42A and 42B, at least one substantially Hamiltonian
path 4200 to each equipment element of the at least one
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related set of fire safety equipment 4305 wherein the at least
one substantially Hamiltonian path 4200 is recommended to
the at least one user 3731 from the set of at least one user
4310.

As further illustrated in FIGS. 42A-42B, the Hamiltonian
path 4200 is a traversal of a graphable zone 4210 wherein
each member of a related set of fire safety equipment 4305
may be considered a vertex 4220, represented in FIGS.
42-42B, as a representative illustration of a Hamiltonian
path, by the letters A, B, C, D, and E, and that the path leads
the at least one user 3731 on visits to each vertex 4220 for
a given maintenance action once, with no repeated vertices,
and covers all vertices of the graph. In other words, it is a
path in a graph that passes through every vertex 4220 exactly
once. It is from the Hamiltonian path 4200 that a best path
can be calculated oriented on some goal by the disclosed
invention such as fastest, safest, easiest, or by what other
measures may be defined and which the inventive concept is
permitted to take selected exceptions to a pure Hamiltonian
path 4200 where a set member may be visited more than
once if a maintenance action calls for a repeat visit. In such
instances, the set member might be represented as more than
one vertex, and so, stays true to the Hamiltonian path 4200
definition. Further, the Hamiltonian path 4200 as used in
claims could be partial in the sense that it need not neces-
sarily be a closed loop within the map or area displaying the
fire safety equipment, or that loop may be said not to close
until a user returns all the way to a vehicle, desk, or even a
home base from where that user departed to conduct the
maintenance action, even where the best path may be
calculated or have calculations applied incorporating only
the vertexes representing the actual fire safety equipment of
the related set of fire safety equipment 4305.

FIGS. 42A and 42B further illustrate the representative
Hamiltonian path 4200 for inspecting fire safety equipment
in a building with branched hallways 4205. Although FIG.
42 A may appear to the eye as a tree structure, it is important
to understand that from the perspective of the computer
system and memory 3700, the paths down and back from
hallways 4205 can be as if the hallways 4205 were a direct
path as in FIG. 42B. The computer system and memory 3700
is designed to also linearize three-dimensional pathways as
might be present in a building having multiple floors and is
designed to weigh heavier those pathways that involve
changing floors to favor maintenance actions that go floor to
floor in most, but not all, instances.

A problem with calculating the best Hamiltonian path
4200 is that as the number of members in a related set
increase, there may be an exponential number of possible
Hamiltonian paths 4200 connecting the vertices denoted by
the related set members, and exhaustive search algorithms
may become impractical. There is no known polynomial-
time algorithm that can solve all instances of the problem.
This complexity arises from the need to consider all possible
permutations of vertices to find the optimal solution.

As such, the goal when calculating the best Hamiltonian
path 4200 in the disclosed system including when calculated
by artificial intelligence 4350, is the best path calculated
within constraints given to the analysis program where the
path is good enough if not the absolute best possible. Such
are the limitations on which embodiments of the disclosed
invention operate. For illustration, the likely best path to fire
safety equipment is a straight-forward loop from one side of
a building to its far end and back by way of the other side
of the building, and so, calculations of Hamiltonian paths
4200 can be limited to only those paths starting and ending
with the fire safety equipment closest to the user’s start point
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and with vertexes midway on the loop being at the far length
of the building. Such would be a version of imposing an
order on at least some initial and end-point fire safety
equipment safety stops to reduce or eliminate unnecessary or
redundant calculations and time exploring what by simple
observation could never be the best path. Programming
techniques such as dynamic programming, branch and
bound, and heuristic methods such as genetic algorithms and
simulated annealing are used in some embodiments to
reduce the best path search space. Some properties, such as
those illustrated by creating representative straight paths in
FIG. 42B, may be reconfigured to improve the efficiency of
algorithms for finding Hamiltonian paths 4200. Calculations
in some embodiments further combine local optima rather
than global optima for the given related set, meaning, for
illustration, more than one Hamiltonian path 4200 may be
calculated, one for several subsets of a related set of fire
safety equipment 4305, and then another Hamiltonian path
4200 may be calculated between the subsets of the related
set of fire safety equipment 4305 where the subset as a whole
represents a vertex or where a non-Hamiltonian best path is
calculated through the subset, such as a best linear path.

In some embodiments, other limitations may be included
on calculations, none of which are exclusive from calcula-
tion methods discussed, such as allowing calculations to be
time-constrained, meaning, for illustration, the disclosed
invention providing the best Hamiltonian path 4200 it is able
to derive after calculating for an allowed period of calcula-
tion time or from an allowed engagement of computer
processing power. Machine learning may further derive
approaches and may aid in accepting nuances of calcula-
tions, such as, for the purposes of inspection quality, decid-
ing that the best start point may be the maintenance action
that is hardest to perform or that may have the greatest level
of uncertainties about success where it may be beneficial to
get the hardest task done first rather than focus on the
shortest physical traveling path. In any case, certain condi-
tions imposed and impossible allow calculation quantity and
time for Hamiltonian paths 4200 to be rendered, in all
embodiments, as good enough approximations of the best
possible path if not the best possible path.

Embodiments may include other algorithms designed to
find near-best-path solutions rather than an exact one due to
the computational complexity of the problem. Some of these
algorithms include, but are not limited to:

Nearest Neighbor Algorithm: This algorithm starts at an
arbitrary vertex and repeatedly selects the nearest unvisited
vertex until all vertices have been visited, forming a Ham-
iltonian cycle.

Christofides Algorithm: Originally designed for the Trav-
eling Salesman Problem (TSP), this algorithm can also be
adapted for Hamiltonian pathways. It first constructs a
minimum spanning tree (MST) of the graph and then finds
a minimum-weight perfect matching of the odd-degree
vertices. The Hamiltonian cycle approximation is then
formed by traversing the MST and the matching.

Genetic Algorithms (GAs): GAs are optimization algo-
rithms inspired by the process of natural selection, main-
taining a population of candidate solutions, and iteratively
applying genetic operators such as crossover and mutation to
generate new solutions. Fitness functions are used to evalu-
ate the quality of solutions, guiding the search towards better
solutions over time, and results from one maintenance action
may be used to train future maintenance actions.

Ant Colony Optimization (ACO): ACO is inspired by the
foraging behavior of ants. In the context of Hamiltonian
pathways, ants construct solutions by iteratively selecting
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edges based on pheromone trails and heuristic information.
Pheromone levels are updated based on the quality of
solutions, allowing the algorithm to converge towards prom-
ising paths.

Simulated Annealing: Simulated Annealing is a probabi-
listic optimization technique inspired by the annealing pro-
cess in metallurgy. It starts with an initial solution and
iteratively explores neighboring solutions, accepting worse
solutions with a certain probability that decreases over time.
This allows the algorithm to escape local optima and explore
a wider solution space.

Tabu Search: Tabu Search is a metaheuristic algorithm
that iteratively explores the neighborhood of the current
solution while avoiding revisiting previously visited solu-
tions (tabu list). It uses a combination of aspiration criteria
and diversification strategies to guide the search toward
better solutions.

These algorithms may be explored with artificial intelli-
gence 4350 and associated machine learning which may
select the best or best combination of algorithms to achieve
a substantially Hamiltonian path which, again, may be a best
approximation of the best possible path and where the
Hamiltonian path may be near Hamiltonian if not exactly
Hamiltonian but that will include all the members of a
related set of fire safety equipment. Further, prior to running
an algorithm to approximate a Hamiltonian solution, other
algorithms such as Dijkstra, which finds the shortest linear
paths between vertexes, and which can be run to include all
vertexes representing a related set of fire safety equipment
may be run against maps, coordinates, or GPS indications of
the location of each member of fire safety equipment of the
related set of fire equipment to confirm that a Hamiltonian
path or close approximation thereof exists. Dijkstra’s algo-
rithm is defined here as a graph traversal algorithm used to
find the shortest path from a starting node to all other nodes
in a weighted graph, weighting including distance but also,
in embodiments, including other weights such as safety or
weighting the priority of maintenance tasks to be performed.
Dijkstra or like algorithms operate by iteratively exploring
nodes in the graph, starting from an initial vertex (node) and
moving outward to neighboring nodes. At each step, when
deployed in the disclosed invention, a Dijkstra or compa-
rable algorithm selects the vertex with the smallest tentative
distance (physical but also other weights in other embodi-
ments) from the initial vertex and updates the distances to its
neighbors accordingly.

The at least one computer processor and memory system
3700 is designed to present to each the at least one user 3731
from the set of at least one user 4310 the at least one related
set of fire safety equipment 4305, the location of each
equipment element of the at least one related set of fire
safety equipment 4305, the at least one Hamiltonian path
4200 to each equipment element, the required maintenance
action for each equipment element of the at least one related
set of fire safety equipment, and maintenance toolsets 4335
from the tools 3735 to perform the required maintenance
action. For illustration, a given user tasked and equipped to
inspect fire hydrant lines might receive on a tablet—user
interface 3710—a map that includes as its related set of fire
safety equipment 4305 all the fire hydrant inspection points
for a building complex along with a Hamiltonian path 4200
that efficiently takes that user to each inspection point, the
maintenance action considered complete when all members
of this illustrated related set of fire safety equipment 4305
have been visited and maintenance undertaken.

For completeness, the Hamiltonian path 4200 may
include or be virtual such as where a maintenance action
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may be conducted remotely. A given user may travel an
entire pathway without physically moving. Where the path-
way is virtual, other values than physical distance and
location may be used to define the pathway such as the
comparative importance or difficulty of the maintenance
action or such measures as making the best use of a more
skilled or more expensive user 3731, all such variables
which may also factor into best paths when physical distance
and location are a part of pathway calculations. Further, for
maintenance actions that may be computer-assisted or per-
formed without human intervention, or may involve more
than one user, vertexes may, on the timeline of the mainte-
nance action, be visited and acted upon simultaneously. The
goal simply is that all members of the related set are
appropriately visited by what way maintenance can be
performed and according to one of more goals such as speed,
cost-effectiveness, and at least one aspect of quality of work
performed.

FIG. 43 illustrates components of the decision support
system. In some embodiments of the decision-support sys-
tem for documenting, monitoring, testing, inspecting, and
maintaining fire safety equipment, the at least one user
interface 3710 presents at least one or more of a two-
dimensional schematic image, a three-dimensional sche-
matic image, a photographic image, a three-dimensional
virtual image, and combinations of the images, the images
designed to illustrate the places and at least one or more of
the maintenance toolsets 4335 to at least one or more of the
at least one set of fire safety equipment 4300 and the at least
one related set of fire safety equipment 4305.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, the location of the at least one user
3731 from the set of at least one user 4310 is monitored as
the at least one user 3731 from the set of at least one user
4310 inspects the at least one related set of fire safety
equipment 4305. This embodiment includes physical visi-
tations of fire safety equipment and can include remote
visitation and is to monitor, by physical location or a
computer-based tag such as a login 1.D. or user 1.D., that the
at least one user 3731 has visited the set member and
performed the required maintenance task.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, the at least one set of fire safety
equipment 4300 and the at least one related set of fire safety
equipment 4305 is determined by at least one or more of
equipment type, equipment scope, equipment ownership,
equipment responsibility, equipment user, equipment service
schedule, equipment service provider, equipment cluster,
related equipment, and the location of each piece of equip-
ment. These are representative illustrations of how sets of
fire safety equipment and related sets of fire safety equip-
ment 4305 may be assembled for a given maintenance
action. In some embodiments of the decision-support system
for documenting, monitoring, testing, inspecting, and main-
taining fire safety equipment, at least one or more sensor on
at least one or more element of fire safety equipment permits
at least one or more of self-maintenance and at least partially
remote maintenance. Herein data is constructed and ana-
lyzed wherein certain goals may be achieved such as to
assemble related sets of fire safety equipment 4300 to
minimize the number of visits from organizations that may
charge for each the visit irrespective of the work performed.
For illustration, where a related set of fire safety equipment
4305 may be constructed for fire safety equipment that
requires a similar skillset to maintain, such as smoke sensors
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and heat sensors, a maintenance action may be coordinated
so it is handled by one user on one visit instead of on
multiple visits possibly by different organizations. Further to
this goal, maintenance actions may be simulated wherein
machine learning can experiment with the many different
sets and related sets that may be formed.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, data for each the at least one user
3731 from the set of at least one user 4310 is designed to be
collected and recorded, the recorded data stored for at least
a pre-defined period on the at least one computer processor
and memory and operationally accessible by at least one
networked computerized device. In some embodiments of
the decision-support system for documenting, monitoring,
testing, inspecting, and maintaining fire safety equipment, at
least one or more of material, temporal, spatial, risk, skillset,
and responsibility elements are used to create each of the at
least one related set of fire safety equipment 4305. In some
embodiments of the decision-support system for document-
ing, monitoring, testing, inspecting, data is designed to be
collected as data vectors wherein the data vector compo-
nents can be categorized by at least one or more of a
material, temporal, spatial, risk, skillset, and responsibility
quality. For illustration, a fire extinguisher might have
values associated with what it materially is, model type,
retardant contained, and so on. The fire extinguisher may
have temporal values such as the time of last inspection. It
may have spatial values such as its location coordinates. It
might have risk values such as the probability it will be in
working order. Such can be quantified or in any sense given
a numerical designator as at least one or more of a value and
an identity.

A vector variable, therefore, may have many numerical
components which may also have components and so be a
multidimensional matrix. A vector can be defined as an
array, list, or matrix of numerical values representing fea-
tures or data points. Vectors are fundamental data structures
used to represent both input data and model parameters in
machine learning algorithms and other artificial intelligence
algorithms. More specifically, a vector in machine learning
is often represented as a one-dimensional array, where each
element corresponds to a specific feature or attribute of the
data. For illustration, one value of a vector might be asso-
ciated with maintenance cycles, and so might be related with
other vectors, for further illustration, those maintenance
cycles that align or could be made to align in present or
future related sets. In mathematical terms, a vector in
machine learning can be denoted as—to continue with the
set illustration of F={F1, F2, F3, F4, . . . Fn}—vector F,
where Fn might have a vector Fn=[x1, x2, . . . xn] where x1,
x2, and so on may further be columns of values such as
might pertain, for illustration, values associated with mate-
rial information, spatial information, temporal information,
risk information, skillset information, responsibility infor-
mation, and other information, added further that risk infor-
mation, but not only risk information, may include prob-
ability values.

Vectors are adapted for representing data instances, per-
forming mathematical operations, and building models in
machine learning by which the disclosed invention creates
related sets of fire safety equipment 4305 from sets of fire
safety equipment 4300, and assigns at least one user 3731
from a set of at least one user 4310 to maintenance actions
associated with the related sets of fire safety equipment
4305. The vectors enable algorithms to process and analyze
large datasets efficiently, making them a fundamental con-
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cept in the field, and create the Hamiltonian paths 4200
pertaining to the related sets of fire safety equipment 4305.
Further, the disclosed invention as designed can operate with
incomplete information given the adaptability of sets and
vectors to null sets. For illustration, a maintenance action
may be conducted where fire extinguishers of unknown
origin or service dates may obtain values for a future
maintenance action during a present maintenance action
when the at least one user 3731, upon conducting that
maintenance action, inputs their origin or service dates.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment, at least one or more of the at least
one related set of fire safety equipment 4305 is at least partly
determined by at least one artificial intelligence program
4350, the artificial intelligence program 4350 further com-
prising at least one or more of machine learning, natural
language processing, graphing algorithms, and set algo-
rithms from which to combine one or more at least one
related set of fire safety equipment 4305 from at least one set
of fire safety equipment 4300, at least one user 3731 from
the set of at least one user 4310, and at least one substantially
Hamiltonian path 4200 oriented toward at least one or more
of at least one goal based on maintenance speed, cost-
effectiveness, maintenance quality, prioritization of
resources, and other such outcomes.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program 4350, data is designed to be collected as the
aforementioned data vectors wherein the data vector com-
ponents can be categorized by at least one or more of the
material, temporal, spatial, risk, skillset, and responsibility
quality. In some embodiments of the decision-support sys-
tem for documenting, monitoring, testing, inspecting, and
maintaining fire safety equipment supported by the artificial
intelligence program 4350, the at least one or more of the
material, temporal, spatial, risk, skillset, and responsibility
quality are used by the artificial intelligence program 4350
to create the at least one related set of fire safety equipment
4305.

As noted, different types of machine learning algorithms
4355 may be used, particularly as it relates to the substan-
tially Hamiltonian path 4200 problem that underpins how
given maintenance actions will take place. Further included
is supervised learning, unsupervised learning, and rein-
forced learning, but preferred embodiments, where artificial
intelligence is used, include evolutionary algorithms
designed to explore large spaces and find approximate
solutions and heuristic or metaheuristic algorithms designed
to be rules-based and to find near-best solutions where
calculations required to find the best solutions may be
prohibitive to resource constraints such as time and com-
puter processing power.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program 4350, at least one user interface presents at
least one or more of the two-dimensional schematic image,
the three-dimensional schematic image, the photographic
image, the three-dimensional virtual image, and combina-
tions of the images, the images designed to illustrate the
places and at least one or more of the maintenance toolsets
4335 to service at least one or more of the at least one set of
fire safety equipment 4300 and the at least one related set of
fire safety equipment 4305.
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In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program 4350, the location of the at least one user
3731 from the set of at least one user 4310 is monitored as
the at least one user 3731 from the set of at least one user
4310 inspects or services the at least one related set of fire
safety equipment 4305.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program 4350, the at least one set of fire safety
equipment 4300 and the at least one related set of fire safety
equipment 4305 is determined by the at least one or more of
equipment type, equipment scope, equipment ownership,
equipment responsibility, equipment user, equipment service
schedule, equipment service provider, equipment cluster,
related equipment, and the location of each piece of equip-
ment.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program 4350, at least one or more sensor on at least
one or more element of fire safety equipment permits at least
one or more of self-maintenance and at least partially remote
maintenance.

In some embodiments of the decision-support system for
documenting, monitoring, testing, inspecting, and maintain-
ing fire safety equipment supported by the artificial intelli-
gence program 4350, data on each maintenance cycle for
each the at least one user 3731 from the set of at least one
user 4310 is designed to be collected and recorded, the
recorded data stored for at least the period on the at least one
computer processor and memory 3700 and is operationally
accessible by at least one networked computerized device.

Referring now to FIGS. 44A-44C, a decision-support
method for documenting, monitoring, testing, inspecting,
and maintaining fire safety equipment includes the step of
4400, accessing the at least one computer processor and
memory system 3700 accessible by way of the computer
network and receiving data, information, and analysis about
the status of the at least one set of fire safety equipment
4300. The method includes the step 4405, of creating, with
the at least one computer processor and memory system
3700, and from the at least one set of fire safety equipment
4300, the at least one related set of fire safety equipment
4305 wherein there is at least one or more of the material,
temporal, spatial, risk, skillset, and responsibility elements
for maintaining the fire safety equipment in the at least one
related set of fire safety equipment 4305, wherein each of the
at least one related set of fire safety equipment 4305 includes
the fire safety equipment that at least one user 3731 from the
set of at least one user 4310 will maintain on one mainte-
nance action. The method includes the step of 4410, deter-
mining the location of each equipment element of the at least
one set of fire safety equipment 4300 and the at least one
related set of fire safety equipment 4305 by way of the at
least one or more of Global Positioning Data, sensors, and
maps. The method includes the step of 4415, creating, with
the at least one computer processor and memory system
3700, and from each related set of fire safety equipment
4305, at least one substantially Hamiltonian path 4200 to
each equipment element of the at least one related set of fire
safety equipment 4305 wherein the at least one substantially
Hamiltonian path 4200 is recommended to the at least one
user 3731 from the set of at least one user 4310.

20

25

40

45

60

65

30

The method includes the step of 4420, determining, from
at least one or more of the at least one related set of fire
safety equipment 4305 at least partly, and by at least one
artificial intelligence program 4350—the artificial intelli-
gence program 4350 further comprising at least one or more
of machine learning, natural language processing, graphing
algorithms, and set algorithms from which to combine one
or more of the at least one related set of fire safety equipment
4305—at least one user 3731 from the set of at least one user
4310, and at least one substantially Hamiltonian path 4200
oriented toward at least one or more of the at least one goal
based on maintenance speed, cost-effectiveness, and main-
tenance quality. The method includes the step of 4425,
presenting, with the at least one computer processor and
memory system 3700, and to each the at least one user 3731
from the set of at least one user 4310 the at least one related
set of fire safety equipment 4305, the location of each
equipment element of the at least one related set of fire
safety equipment 4305, the at least one substantially Ham-
iltonian path 4200 to each equipment element, the required
maintenance action for each equipment element of the at
least one related set of fire safety equipment 4305, and the
maintenance toolsets 4335 to perform the required mainte-
nance action.

The method may include the step of 4430, collecting as
data vectors the fire safety equipment data, the vectors
quantified by at least one or more of the material, temporal,
spatial, risk, skillset, and responsibility qualities.

The method may include the step of 4435, creating the at
least one related set of fire safety equipment 4305 by way of
the at least one or more of the material, temporal, spatial,
risk, skillset, and responsibility quality.

The method may include the step of 4440, monitoring and
advising the at least one user 3731 from the set of at least one
user 4310 as the at least one user 3731 from the set of at least
one user 4310 inspects the at least one related set of fire
safety equipment 4305.

The method may include the step of 4445, including
artificial intelligence determining by at least one or more of
equipment type, equipment scope, equipment ownership,
equipment responsibility, equipment user, equipment service
schedule, equipment service provider, equipment cluster,
related equipment, and the location of each piece of equip-
ment the at least one set of fire safety equipment 4300 and
the at least one related set of fire safety equipment 4305.

The following patents are incorporated by reference in
their entirety: U.S. Pat. Nos. 5,950,150A, 8,311,510B2,
8,311,510B2, 9,478,121B2, 9,672,486B2, 9,767,679B2,

10,166,421B2, 10,831,167B2, 10,885,771B2, 11,169,
678B2, 11,232,702B2, US20080084291A1,
US20090183123A1, US20120320058A1,

US20170104823A1, US20210223767A1, WO2009105603,
CN209248719U.

While the inventive concept has been described above in
terms of specific embodiments, it is to be understood that the
inventive concept is not limited to these disclosed embodi-
ments. Upon reading the teachings of this disclosure many
modifications and other embodiments of the inventive con-
cept will come to mind of those skilled in the art to which
this inventive concept pertains, and which are intended to be
and are covered by both this disclosure and the appended
claims. It is indeed intended that the scope of the inventive
concept should be determined by proper interpretation and
construction of the appended claims and their legal equiva-
lents, as understood by those of skill in the art relying upon
the disclosure in this specification and the attached draw-
ings.
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The invention claimed is:
1. A decision-support system for documenting, monitor-
ing, testing, inspecting, and maintaining fire safety equip-
ment comprising:
at least one computer processor and memory system
accessible by way of a computer network, the at least
one computer processor and memory system pro-
grammed to receive data, information, and analysis
about the status of at least one set of fire safety
equipment;
at least one user interface operatively coupled to the at
least one computer processor and memory system;

the at least one computer processor and memory system
adapted to create from the at least one set of fire safety
equipment at least one related set of fire safety equip-
ment wherein there is at least one or more of a material,
temporal, spatial, risk, skillset, and responsibility ele-
ment for maintaining fire safety equipment in at least
one related set of fire safety equipment;

wherein each of the at least one related set of fire safety

equipment includes fire safety equipment that at least
one user from a set of at least one user;

wherein a location of each equipment element of the at

least one set of fire safety equipment and the at least
one related set of fire safety equipment is determined
by at least one or more of Global Positioning Data, a
sensor, a coordinate, and a map;

wherein the at least one computer processor and memory

system is further adapted to create from each related set
of fire safety equipment at least one substantially
Hamiltonian path to each equipment element of the at
least one related set of fire safety equipment wherein
the at least one substantially Hamiltonian path is rec-
ommended to the at least one user from the set of at
least one user; and

wherein the at least one computer processor and memory

system is adapted to provide to each the at least one
user from the set of at least one user the at least one
related set of fire safety equipment, the location of each
equipment element of the at least one related set of fire
safety equipment, the at least one substantially Ham-
iltonian path to each equipment element, the required
maintenance action for each equipment element of the
at least one related set of fire safety equipment, and
maintenance toolsets to perform required maintenance
actions.

2. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 1 wherein the at least one user interface
presents at least one or more of a two-dimensional schematic
image, a three-dimensional schematic image, a photographic
image, a three-dimensional virtual image, and combinations
of the images, the images adapted to illustrate places and at
least one or more of the maintenance toolsets to at least one
or more of the at least one set of fire safety equipment and
the at least one related set of fire safety equipment.

3. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 1 wherein the location of the at least one user
from the set of at least one user is monitored as the at least
one user from the set of at least one user inspects the at least
one related set of fire safety equipment.

4. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 1 wherein the at least one set of fire safety
equipment and the at least one related set of fire safety
equipment is determined by at least one or more of equip-
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ment type, equipment scope, equipment ownership, equip-
ment responsibility, equipment user, equipment service
schedule, equipment service provider, equipment cluster,
related equipment, and the location of each piece of equip-
ment.
5. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 1 wherein at least one or more sensor on at
least one or more element of fire safety equipment permits
at least one or more of self-maintenance and at least partially
remote maintenance.
6. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 1 wherein data for each the at least one user
from the set of at least one user is adapted to be collected and
recorded, the recorded data stored for at least a pre-defined
period on the at least one computer processor and memory
and operationally accessible by at least one networked
computerized device.
7. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 1 wherein at least one or more of material,
temporal, spatial, risk, skillset, and responsibility elements
are used to create each the at least one related set of fire
safety equipment from the at least one set of fire safety
equipment.
8. A decision-support system for documenting, monitor-
ing, testing, inspecting, and maintaining fire safety equip-
ment comprising:
at least one computer processor and memory system
accessible by way of a computer network, the at least
one computer processor and memory system pro-
grammed to receive data, information, and analysis
about the status of at least one set of fire safety
equipment;
at least one user interface operatively coupled to the at
least one computer processor and memory system;

the at least one computer processor and memory system
adapted to create from the at least one set of fire safety
equipment at least one related set of fire safety equip-
ment wherein there is at least one or more of a material,
temporal, spatial, risk, skillset, and responsibility ele-
ment for maintaining fire safety equipment in the at
least one related set of fire safety equipment;

wherein each of the at least one related set of fire safety
equipment includes fire safety equipment that at least
one user from a set of at least one user will maintain on
one maintenance action;

wherein a location of each equipment element of the at

least one set of fire safety equipment and the at least
one related set of fire safety equipment is determined
by at least one or more of Global Positioning Data, a
sensor, a coordinate, and a map;

wherein the at least one computer processor and memory

system is further adapted to create from each related set
of fire safety equipment at least one substantially
Hamiltonian path to each equipment element of the at
least one related set of fire safety equipment wherein
the at least one substantially Hamiltonian path is rec-
ommended to the at least one user from the set of at
least one user;

at least one or more of the at least one related set of fire

safety equipment at least partly determined by at least
one artificial intelligence program, the artificial intel-
ligence program further comprising at least one or more
of machine learning, natural language processing,
graphing algorithms, and set algorithms from which to
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combine one or more at least one related set of fire
safety equipment from at least one set of fire safety
equipment, at least one user from a set of at least one
users, and at least one substantially Hamiltonian path
oriented toward at least one or more of a goal based on
maintenance speed, cost-effectiveness, and mainte-
nance quality; and
wherein the at least one computer processor and memory
system is adapted to provide to each at least one user from
the set of at least one user the at least one related set of fire
safety equipment, the location of each equipment element of
the at least one related set of fire safety equipment, the at
least one substantially Hamiltonian path to each equipment
element of the related set of fire safety equipment, the
required maintenance action for each equipment element of
the at least one related set of fire safety equipment, and
maintenance toolsets to perform required maintenance
actions.

9. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 8 wherein data is adapted to be collected as
data vectors wherein the data vector components can be
categorized by at least one or more of a material, temporal,
spatial, risk, skillset, and responsibility quality.

10. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 9 wherein the at least one or more of a
material, temporal, spatial, risk, skillset, and responsibility
quality are used by the at least one artificial intelligence
program to create the at least one related set of fire safety
equipment.

11. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 8 wherein at least one user interface presents
at least one or more of a two-dimensional schematic image,
a three-dimensional schematic image, a photographic image,
a three-dimensional virtual image, and combinations of the
images, the images adapted to illustrate the places and at
least one or more of the maintenance toolsets to at least one
or more of the at least one set of fire safety equipment and
the at least one related set of fire safety equipment.

12. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 8 wherein the location of the at least one user
from the set of at least one user is monitored as the at least
one user from the set of at least one user inspects the at least
one related set of fire safety equipment.

13. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 8 wherein the at least one set of fire safety
equipment and the at least one related set of fire safety
equipment is determined by at least one or more of equip-
ment type, equipment scope, equipment ownership, equip-
ment responsibility, equipment user, equipment service
schedule, equipment service provider, equipment cluster,
related equipment, and the location of each piece of equip-
ment.

14. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 8 wherein at least one or more sensor on at
least one or more element of fire safety equipment permits
at least one or more of self-maintenance and at least partially
remote maintenance.

15. The decision-support system for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 8 wherein data on each maintenance cycle for
each the at least one user from the set of at least one user is
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adapted to be collected and recorded, the recorded data
stored for at least a pre-defined period on the at least one
computer processor and memory and operationally acces-
sible by at least one networked computerized device.
16. A decision-support method for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment comprising:
accessing at least one computer processor and memory
system accessible by way of a computer network and
receiving data, information, and analysis about the
status of at least one set of fire safety equipment;

creating, with the at least one computer processor and
memory system, and from the at least one set of fire
safety equipment, at least one related set of fire safety
equipment wherein there is at least one or more of a
material, temporal, spatial, risk, skillset, and responsi-
bility element for maintaining fire safety equipment in
the at least one related set of fire safety equipment,
wherein each of the at least one related set of fire safety
equipment includes fire safety equipment that at least
one user from a set of at least one users will maintain
on one maintenance action;
determining a location of each equipment element of the
at least one set of fire safety equipment and the at least
one related set of fire safety equipment by way of at
least one or more of Global Positioning Data, a sensor,
a coordinate, and a map;

creating, with the at least one computer processor and
memory system, and from each related set of fire safety
equipment, at least one substantially Hamiltonian path
to each equipment element of the at least one related set
of fire safety equipment wherein the at least one
substantially Hamiltonian path is recommended to the
at least one user from the set of at least one user;

determining, from at least one or more of the at least one
related set of fire safety equipment at least partly, and
by at least one artificial intelligence program, at least
one user from a set of at least one users, and at least one
substantially Hamiltonian path oriented toward at least
one or more of a goal based on maintenance speed,
cost-effectiveness, and maintenance quality, the artifi-
cial intelligence program further comprising at least
one or more of machine learning, natural language
processing, graphing algorithms, and set algorithms
from which to combine one or more at least one related
set of fire safety equipment; and

presenting, with the at least one computer processor and

memory system, and to each at least one user from the
set of at least one user the at least one related set of fire
safety equipment, the location of each equipment ele-
ment of the at least one related set of fire safety
equipment, the at least one substantially Hamiltonian
path to each equipment element, the required mainte-
nance action for each equipment element of the at least
one related set of fire safety equipment, and mainte-
nance toolsets to perform required maintenance
actions.

17. The decision-support method for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 16 further including collecting as data vectors
the fire safety equipment data, the data vectors quantified by
at least one or more of a material, temporal, spatial, risk,
skillset, and responsibility qualities.

18. The decision-support method for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 17 further including creating the at least one
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related set of fire safety equipment by way of the at least one
or more of a material, temporal, spatial, risk, skillset, and
responsibility quality.

19. The decision-support method for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 16 further including monitoring and advising
the at least one user from the set of at least one user as the
at least one user from the set of at least one user inspects the
at least one related set of fire safety equipment.

20. The decision-support method for documenting, moni-
toring, testing, inspecting, and maintaining fire safety equip-
ment of claim 16 further including artificial intelligence
determining by at least one or more of equipment type,
equipment scope, equipment ownership, equipment respon-
sibility, equipment user, equipment service schedule, equip-
ment service provider, equipment cluster, related equipment,
and the location of each piece of equipment the at least one
set of fire safety equipment and the at least one related set
of fire safety equipment.
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