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(57) Abstract: A dynamic resource allocation engine which can assist
in automating activities and processes within an organization. More
specifically, the concepts disclosed herein can reduce operational costs
by eliminating unnecessary devices, processes, and/or personnel, while
also providing an efficient mechanism for testing the effects of new
resources on the entire system. This is done by first combining data
associated with devices, processes, and personnel, in a common (nor-
malized) data format. This combination represents a simulation of the
business or enterprise associated with the data, and can be referred to
as a "resource allocation engine." The resource allocation engine pro-
vides information about how resources are being used within the orga-
nization.
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SYSTEM AND METHOD FOR A DYNAMIC RESOURCE ALLOCATION ENGINE

CROSS REFERENCE TO RELATED APPLICATIONS

{0001} This present Patenl Application claims priority benefit from U.S. Provisional Patent
Application No. 62/689,638 filed on June 25, 2018, the entire content ol which is hereby

incorporated herein by reference.

BACKGROUND
i. Technical Field

{0002} The present disclosure relates to resource allocation, and more specifically to an engine
which combines device and personnel requirements such that the utility and efficiency of fulure
devices, tasks, and personnel can be quantitatively evaluated.
2. Introduction

J0003] As new devices, processes, and personnel are intraduced into a system, the benelits of
those new business sofutions are often touted as being highly superior over previous mechanisms
and solutions, However, in reality, what often happens is that the new solution, while an
improvement over a single item being replaced, [ails to provide improvement {o the overall
system due o unplanned inefficiencies introduced by the new solution. For example, in
allocating resources, and particularty human resources, to a system, a snalf change to one set of
resources can have [ar reaching, unintended effects to the overall system. H multiple changes are
being made, where cach change might affect the other changes, how is the most cfficient set of

changes identified and selected?

SUMMARY
{0004} Additional features and advantages of the disclosure will be set forth 1n the description
which follows, and in part will be obvious from the deseription, or can be fearned by practice of
the herein disclosed principles. The features and advantages of the disclosure can be realized

and obtained by means of the instruments and combinations pariicularly pointed out in the
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appended claims. These and other features of the disclosure will become more fully apparent
from the folowing description and appended claims, or can be learned by the practice of the
principles set forth herein.

{0005} An exemplary method performed according to principles disclosed herein can include:
receiving a list of devices used within a distribution system, each device In the list of devices
having at least one capability; receiving a list of tasks performed by human beings within the
distribution system, each task in the list of tasks: identiying any devices in the hist of devices
required to perform the task; identilying human resources required to perform the task; and
having a schedule identifying when the task is performed; gencrating, via a processor, & resource
alfocation engine for the system using the list of devices and the list of tasks performed by
human beings, the resource allocation engine ideniifying commonalitics between the list of
devices and the hist of tasks within the distribution system; receiving an additional item for
inclusion within the distribution system, the additional ttem comprising one of an additional
device and an additional task; and delermining, via the processor and using the resource
atfocation engine, an efficiency level of implementing the additional item: within the distribution
systent

{0006} An exemplary system configured according lo the principles disclosed herein can
include: a processor; and a compuier-readable storage medium having instructions stored which,
when execuied by the processor, cause the processor {0 perform operations which include:
receiving a list of devices used within a distribution system, cach device in the list of devices
having al least one capability; receiving a list of tasks performed by human beings within the
distribution systeny, each task in the list of tasks: identifying any devices in the list of devices
required to perform the task; identifying human resources required to perform the task; and
having a schedule ideatifying when the task is performed; generating a resource allocation
engine for the system using the list of devices and the list of tasks performed by human beings,
the resource allocation engine wdentifving commonalities between the hist of devices and the list
of tasks within the distribution systemy; receiving an additional item for inclusion within the
distribution systeny, the additional item comprising one of an additional device and an additional
task; and determining, using the resource allocation engine, an efficiency level of implementing

the additional item within the distribution system,
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{0007} An exenplary non-transitory compulter-readable storage medium configured according to
the concepls disclosed herein can have instruclions stored which, when executed by a compuling
device, cause the conputing device to perform operations which include: receiving a list of
devices used within & distribution system, each device in the list of devices having at least one
capability: receiving a list of tasks performed by human beings within the distribution system,
gach task in the hist of tasks: identifying any devices in the list of devices required fo perform the
task; 1dentifying human resources required to perform the {ask: and having a schedule identifying
when the task is performed; generating a resource allocation engine for the system: using the list
of devices and the list of tasks performed by human beings, the resource allocalion engine
identifying commonalities between the list of devices and the Hst of tasks within the distribution
systeny, receiving an additional item for inclusion within the distribution system, the additional
item comprising one of an additional device and an additional task; and determining, using the
resource atlocation engine, an efliciency level of implemeniing the additional item within the

distribution system.

BRIEF DESCRIPTION OF THE DRAWINGS
{0008} FIG. 1 illustrates an example systern embodiment of & dynamic resource allocation
engine;
{0009} FIG. 2 iHlustrates an example process for task distribution;
{0010} FIG. 3 iflustrales an example muiti-tier efliciency process:
{0011} FIG. 4 iflusirates an example of a capability enging;
{0012} FIG. § iHustrates an example method embodiment;

{0013} FIG. 6 iHlustrates an example computer svstem,

DETAILED DESCRIPTION
{0014} Various embodiments of the disclosure are described in detail below, While specilic
impiementalions are described, it should be understood that this is done for illustration purposes
only. Other components and configurations may be used without parting from the spirit and

scope of the disclosure,
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{0015} Disclosed herein are mechanisms for a dynamic resource allocation engine which can
assist g automating activitics and processes within an organization. More specifically, the
concepis disclosed herein can reduce operational cosis by climinating unnecessary devices,
processes, and/or personnel, while also providing an efficient mechanism for testing the effects
of new resources on the enlire system. This is done by first combining data associated with
devices, processes, and personnel, in a common {normalized) data format. This combination
represents a simulation of the business or enterprise associaled with the data, and can be referred
to as a “resource altocation engine.” The resource allocation engine provides information about
how resources are being used within the organization,

{0016} The data required to build an effective resource allocation engine can be quite specific,
For example, the data required to effectively map out device usage and allocalion can require
that each device used within the organization provide power consumption levels for cach task it
can accomplish. Likewise, the data required to effectively map oul an organization’s processes
can reguire information about what personnel are required, time periods associated with
personnel performing tasks associated with the process (e.g., minimuwm, maximuin, average,
ete.}, job titles of those personnel, devices required to perform the process, ete.

{0017} The information regarding devices, processes, and persomnel is combined in a
normalized, common tormat, such that the resource allocation engine can identify commonalities
between the respective categories. For example, the process data can identify tasks which need
to be accomplished for any given process, and the device data can identily which devices are
needed to accomplish any given task. In this manner, the resource allocation engine can identify
which devices are needed {or a given process. Likewise, the process data can identify personnel
requiremnenis for a given process, and the personnel data can ideatiy who 15 avatlable {(or who is
required) fo {ulfill those processes, In other words, the device, process, and personnel data are
combined together in a common, normalized format such that the entire operation of the system
or organization can be effectively modeled.

{0018 The model produced by the resource allocation engine can then be used to evaluate new
devices, processes, and personnel, particularly when the new resources will impact nmitiple
levels or aspects ol the organization. For example, a2 new device may be introduced which can

reduce the time required for a given process, but may require additional personnel, which in tum
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renders the overall utility of the device to the organization to be negative. However, if the
additional personnel can be used for other areas, thewr acquisition (as well as the new device)
may be an effective way of improving the organization as a whole.

{0019} Making such determinations has previously been a trial-and-crror process due to
ineffective modeling. By providing predefined data using standards, the system can generate a
dynamic resource allocation model which can (1) evaluate new resources for thelr overall
elTectiveness within the organization, and (2) self~modity overtime based on performances of the
organizalion’s resources {devices, processes, persennel, etc.}.

[0020} FIG. 1 ilustrates an example system ensbodiment of a dynamic resource allocation
engine 100, In this example, there is a device layer 102 which interfaces with a business fayer
104. The device layer 102 can contain data regarding the devices, and specifically the device
capabilities, requirements, tasks which the devices can be used to complete, etc. The business
fayer 104 in this example can conlain data regarding processes, personnel, trading, and/or other
features needed to perform an organization’s purpoese.

j0021} The universal capabilities 106 interacts with the business layer 104, and identifies
commonalities between the device layer 102 and the business layer 104, The universal
capabilities list can continue to grow ard expand over time, and provides a “checkbox™ of where
resources can be provided and used. The platforms 108 offer specific combinations which can
take advantage of the unmiversal capabilities 106 ol the devices in the device layer 102 and the
requirements of the business layer 104 based on the universal capabilities 106.

{0022} FIG. 2 illustrates an example process for task distribution which can, for example, be
evaluated by a dynamic resource allocation engine when a new task is recaived. In this example,
the dvnamic resource allocation engine recetves a task and ideatifies the task (202). The
dynamic resource allocation engine then identifies devices/people (or other resources) capabie of
perforning the task (204), and checks on the availability (206) of the capable resources. Upon
receiving notifications or a list of the capable, available resources, the dynamic resowrce
affocation engine identifies the best device/people for compieting the task (208) and distributes
the lask assignment (210) to the selected resource. The dynamic resource allocation engine can
then receive feedback from the device (212} {or selected resource), which can be used to modify

the dynamic resource atlocation engine for use in future iterations of the task assignment process.
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0023} FIG. 3 illustrates an example multi-tier efficiency process, where the dynamic resource
alocation engine identifics the overall efficiency of a component based on the inferaclions of
that conipenent with other processes/resources within the organization. In this example, there
are three processes, A7 302, “B” 306, and “C” 314, all associated with the example of
producing a cake. In this example, process A 302 is new, whereas process B 306 and C 314
were previously implemented.

{0024} Evaluation of process A 302 initially looks promising doe to s 30 reduction of cost 304
by reducing ingredients needed to produce the case (a +30 efficiency score 320). However, by
reducing the ingredients, process A 302 madvertently impacts process B 306, which receives the
reduced recipe. Specifically, the operational efficiency of process B is lmpacted, resulting in a
35% reduction in efficiency. In addition, the change in recipe results in product wasle increasing
310, which combines to a total of a 45% increase incost 312 (a 45 efficiency score 322).

{0025} Process C 314 is likewise impacted. Process U 314 is hit with inventory shortages due to
mcfficiency caused by processes A 302 and B 306, resuliing in reduced product availability,
which in turn leads to lost sales 316. This resulis in an increased cost to the organization of 10%,
tHustrated with a -10 efficiency score 324, The sum 326 of efficiency scores 320, 322, 324 is -
25, meaning that adding process A 302 to the overall system will result in a net reduction of
cfficiency of 25%.

[0026] FIG. 4 dlustrates an example of a capability engine 406, which can be part of the
dynamic resource allocation engine disclosed herein. As iltustrated, the capability engine 406 1s
evaluating capabilities of two devices, device 1 402 and device 2 404, to determine if the devices
share capabilitics. The capability engine 406 first identifics the individual capabihities 408 of
cach device, then compares the two devices to determyine any common capability 410, As part of
this process, or alongside this process, the capability engine 406 can categorize any processing
412 performed by the respective devices., Using this information, the capabilities engine 406 can
identify new/universal capabilities 414, These are capabilitics, processes, or actions which may
be shared with other devices, An exemplary hist of universal capabilities can be found at the end
of this disclosure. Upon identifying universal capabilities 414, that information can be deployed

by the sysiem in future device capability identitication 408 processes.
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[0027} FIG. 3 illustrates an example method embodiment.  In this example, the system
performing the method receives a list of devices used within a distribution system, cach device in
the hist of devices having at {east one capability (502), and also receives a hist of tasks performed
by human beings within the distribution system (504). Each task in the st of tasks can include:
identifying any devices in the list of devices required to perform the task (506), identifving
human resources required to perform the task (308), and having a schedule identifying when the
task 1s performed (510). The sysiem can then generate, via a processor, a resource allocation
engine for the system using the list of devices and the list of tasks performed by human beings,
the resource allocation engine wdentifying conymonalities between the list of devices and the list
of tasks within the distribution system (312), The system can receive an additional item for
inclusion within the distribution system, the additional item comprising one of an additional
device and an additional task (514) and determine, via the processor and using the resowrce
atlocation engine, an efficiency level of implementing the addstional Hem within the distribution
system {516). The resource allocation engine can normualize the list of devices and the list of
tasks performed by human beings into a conmmon data format when identifying the
commonalities between the list of devices and the list of tasks.

{0028} In some configurations, the determining of the efficiency level can include performing a
causal analysis of how the additional Hem impacts the list of tasks and the list of devices.

{0029} In some configurations, the method can be further expanded to include the use of ierative
machine learning to improve the resource allocation engine.

{0030} In some configurations, determining of the efficiency level of implementing the
additional itemy ean include: deternuning 1If the additional item has sullicient resources;
determining if ouudtiple devices using related data need to be evaluated collectively: and
determining if the additional item should be available to at least one of other devices and the
distribution system.,

{0031} In some configurations, the list of tasks are from a plurality of disparate business
organizations with the distribution system. Likewise, the commonalities can be identified based
on a predefined list of capabilifies, uses, and scheduling.

[0032] The steps outlined herein are exemplary and can be implemented In any combination

thereof, including combinations that exclude, add, or modify certain steps.
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0033} With reference to FIG. 6, an exemplary system includes a general-purpose computing
device 600, including a processing unit (CPU or processor) 620 and a system bus 610 thal
couples various system components including the system memory 630 such as read-only
memory (ROM) 640 and random access memory (RAM) 650 to the processor 620, The sysiem
600 can include a cache of high-speed memory connected directly with, in close proximity to, or
integrated as part of the processor 620, The system 600 copies data fron: the memory 630 and/or
the storage device 660 lo the cache for quick access by the processor 620, In this way, the cache
provides a performance boost that avoids processor 62 delays while waiting for data. These and
other modules can conirol or be configured to control the processor 620 to perforny various
actions. Other system memory 630 may be avatlable for use as well, The memory 630 can
include multiple difTerent types of memory with different performance characteristics. It can be
appreciated that the disclosure may operate on a computing device 600 with more than one
processor 620 or on a group or cluster of computing devices networked together to provide
greater processing capability. The processor 620 can include any general purpose processor and
a hardware module or software module, such as module 1 662, module 2 664, and module 3 666
stored in storage device 660, configured to control the processor 620 as well as a special-purpose
processor where software instructions are incorporated into the actual processor design. The
processor 620 may cssentially be a completely self-contained computing syslem, confaining
nuitiple cores or processors, a bus, memory controlier, cache, etc. A mulii-core processor may
be symmetric or asymmetric,

{0034} The system bus 610 niay be any of several types of bus structures including a mentory
bus or memory controlier, a peripheral bus, and a local bus using any of a variety of bus
architectures. A basic inpat/output (BIOS) stored in ROM 640 or the fike, may provide the basic
routine that helps fo iransfer information between elements within the compuiing device 604,
such as during start-up. The computing device 600 further includes storage devices 660 such as
a hard disk drive, a magnetic disk drive, an optical disk drive, tape drive or the like. The storage
device 660 can include software modules 662, 664, 666 for controlling the processor 620, Other
hardware or software modules are contemplated. The storage deviee 660 is connected to the
sysiem bus 610 by a drive interface. The drives and the associated computer-readable storage

media provide nonvolatile storage of computer-readable instructions, data structures, program

8
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modules and other data for the computing device 600, In one aspect, & hardware module that
performs a particular function includes the soltware component stored in a tangible computer-
readable storage mediom in connection with the necessary hardware coniponents, such as the
processor 620, bus 610, display 670, and so forth, {0 carry out the function. In another aspect,
the system: can use a processor and computer-readable storage medium to store Instructions
which, when execuied by the processor, cause the processor to perform a method or other
specific actions. The basic components and appropriale variations are contemplated depending
on the type of device, such as whether the device 600 is a small, handheld compating device, a
desktop computer, or a computer server,

j0035} Although the exemplary embodiment described herein employs the hard disk 666, other
types of computer-readable media which can store data that are accessible by a computer, such as
magnetic cassettes, fash memory cards, digital versatile disks, cartridges, random access
memories (RAMs) 630, and read-only memory (ROM) 648, may also be used in the exemplary
operating environment, Tangible computer-readable storage media, compuler-readable storage
devices, or computer-readable memory devices, expressly exclude media such as transitory
waves, energy, carrier signals, electromagnetic waves, and signals per se.

{0036} To enable user interaction with the computing device 600, an input device 690 represents
any mumber of nput mechanisms, such as a microphone for speech, a touch-sensiive screen for
gesture or graphical inpuf, keyboard, mouse, motion input, speech and so forth. An output
device 670 can also be one or more of a number of output mechanisms known to those of skill in
the art. In some instances, muitintodal systems enable a user to provide multipie types of inpul
to communicate with the computing device 600. The communications interface 680 generally
governs and manages the user input and system output. There s no restriction on operating on
any particular hardware arrangement and therefore the basic [eatures here may casily be
substituted for improved hardware or firmware arrangements as they are developed.

{0037} Use of language such as “at least one of X, Y, and 27 or “at feast one or more of X, Y, or
Z” are intended o convey a single item (just X, or just Y, or just Z) or multiple items (e, {X
and Y, {Yand Z}, or {X, Y, and Z}). “Atleast one of” is nol intended to convey a requircment

that each possible #tem must be present.
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{0038} The various embaodiments described above are provided by way of illustration only and
should not be construed to limil the scope of the disclosare. Various modifications and changes
may be made to the principles described herein without following the exampie embodiments and
applications illustrated and deseribed herein, and without departing from the spintt and scope of
the disclosure.

{0039} UNIVERSAL CAPABILITIES

{0040} The common, or universal capabilities of the resources used and identified by the
dynamic resource allocation engine can include the following. Please note that this list is not
limiting, and may be expanded to include other arcas and fields as needed. In addition, various
capabilitics which may or may not be included in various cmbodiments, depending on
implementation details, may be indicated by questions marks.

{0041} Mapping

a. Today versus Tomorrow:
. Hvery one of the robotics & devices must create 1ts own point cloud
{Today)
i, Could all roboties, devices, modular, features, ete. use the same point
cloud (Future}
k. These could all feed into a single version
b, Categories of obstructions: within mapping you need to identify static
obstructions, permanent-static obstructions, temporary obstructions, logical
obstructions, physical obstructions, alf of which can be horizontal and vertical,
i. Permanent-static obstructions: iU's built-in with rare movement unless
during a complete remodel, You don’t need o validate if its still there.
1. Ex: fixed walls, shelves, supporting building infrastructure, ete.
i1.  Temporary-siatic obstructions: non-wheeled/mon-mobile object. You don’t
need to validate onless other data 15 provided.
1. Ex: Features, cart corral, pallet.
fit.  Dynamic obstructions: self~mebile objecis, people, and things.
1. Ex: Carts, palict jacks, rocket carts, cusiomers,
a. Different statuses
. Static or Mobile: if they are resting = static, If it’s
nmwotion = dynamic
iv. Temporary obstructions: fime-based and congestion-based obsiractions
that will no longer be an obstruetion in period of time
1. Ex: liguid spill, powder spill, broken glass, congestion,
v. Digital obstructions: areas where coverage and support are limited
1. Ex: No-Limited Wi-Fi signal strength

10



WO 2020/005922 PCT/US2019/038958

a, Material Interference
b. Magnelic Inlerlerence
¢. Signal Strength Interference
vi. Lighting obstructions: arcas where the lighting-strength creates an issue
for the device or sensor
vii, Logical Obstructions: is like Safeguard, Boundaries for property, etc.
Openings and paths may be avaifable through a boundary. 1t niay have a
logical boundary why conducting security surveiilance, but it may break
that boundary when its in pursuit.
a. Example of this is not allowing the scanning or optical
robots to enter the bathroom at certain times
b, Geofencing
viit, Vertical
a. Ceiling and floor
h. Fixtures
Lights
d. Doorways
t. Type of door
1. Single
2. Double

o

i,
iit.
v,

Vi,

Dimensions
Opening divectlion
focked versus unlocked
1. Physical key
2. Digital pad
3. Badge-scan
automatic versus manual
1. What triggers automatic operation
indoor versus outdoor

¢. Passageways for mobile people and robots

i. Doors
1. Inside doors

2. Outside doors

it. Terrain
i Aisle

v. Off-limits within boundaries

v. Outof bounds
d. Access poinis
1. Power access

. Type of plug

it. Fire; extinguisher, alarms, ete.

il
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iit,
iv.

V.
vi.

PCT/US2019/038958

Lighting

HVAC

Garbage compactor
Trucking bay door

e. Object placement: where products go and where they fit

i, Charging station placement
it. Docking station placement
itt. Product placement
1. Location of where to place product (Features, Mods, sidekicks,
ete.) XYZ
2. Dimensions of where the product fits
3. Shelving, Features, Mods, Sidekicks, ete.
iv. Materials placement
1. Auto-C: water, cleaning matertals, liquids, pads, scrubbers, ete.
v. Tools placement:
1. Conveyors, robotic arms, cari aitachments, bin attachments, etc.
vi. Parts placement:

1. Wheels, replacement paris, sensors, etc,
£ Methods of mapping: initially you may have started wilth a CAD; enhanced that
CAD with a Google Street View; refined the Streel View with a Robotic Scan;
further refined the Scan by additional Scans; further refined by overhead cameras
that 1dentify congestion, ete. Over time you are going to build a library of heat
maps for activily in the store that is like a weather map. Thus, you will have what
is the map in real-time with a layer ol historical maps. Qver time, through the
historical maps and current real-time data you can anticipate through Ai a
predictive mapping systent.
t. Ioitial
1. Google Street View, CADs, Point Clouds, etc.
1. Ongoing
1. Robots scanning during tasks
2. Cameras scanning ftor traflic heat maps
3. Associales scanning features, mods, cic,
. Relinement —
1. atdifTerent levels
a. Change
b. Deitas
iv. Historical
1. Collection of maps and data for mapping that can be received from
any of the categories from mapping that is archived and analyzed
by Ai to assist in predictive mapping techniques,
v. Predictive
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Q.

{0042} Power

a
b.

oo

1. Using At techniques that take in historical and current data
vi. Freguency of updates to the MAP
vii. Using customer’s devices to update the map and count inventory (Google)
viti. Sharing ol maps and data
ix. Ewvenls - time of day, special circumstances, holidays, ete,
Leverage cross over value for mapping techniques and data to other areas, such as
Marketing and Real-Estate.
. For Real-estate, this could help identify areas to remodel with the least
mipact on store operations,
i, For marketing, this could identify areas of high traffic density to help
drive the sales of products, ete.
Messaging & Alerting ~ Alerts would determine actions to be taken. Alerts may
be made to change the navigation to a destination for rerouting. This may occur
by the mothership instead of through the mapping system.
. NPL - natural processing language system
it.  Communicate any changes to a map or aleris for a map through the
messaging application
itt. Device-device
v. Server-Humanoids via device
v. Server-robots/devices
Update — authority of updates. What does the update mean? Doegs the update
impact the decision making of devices using the map? Who has authority of
updates? What updates can devices make to maps?
Delta of Maps
Others “Things” on map
Localization awarcness

. Initial map

Electronie Labels
1. Universal swapping
1. Should we use LCDs and Epaper together? Or, should we just use
on solution so we can use 1f everywhere n the store?
Cost of the label
Can the labe survive the rigor and grit of the backroom? To make a
more robust viit, how much does i increase the cost?

fod P2

Voltage
Alerting
Maintenance
Reporting
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soEr e o

Messaging
Shared or converiible/adaptable docking station hookup
Battery swapping
Hybrid power solutions
Renewable Energy Solutions
Universal Baltery Solutions
t. Don’s Black and Decker battery solution for his screwdriver that is
capable of being used for hundreds of other tools,
1. Is it cheaper to have two separate charging stations?
Questions:
. Power requirements for cach of the devices?
it.  Wircless recharge? Swappable from electromagnetic to direct hine?
1. Loss of power during induction
it Safety to humans?
Widespread (cross coverage) of wireless power over an entire store versus in
specific zones (such as, a docking station for devices and robots)
i, Costs...

{0043} Docking Station

’].

4]

£ e 0

Needs:
. Sensor for vehicle recognilion
i1, Library for identidy type of vehicle
i, Charging transformer that can be autonomously converted to whatever the
requirements are for the charging
1v. Sensor for identifying the batiery level
v. System for identilying how long of a charge is required and how long it
will take.
vi, System for sharing information on scheduling and current charge ~ how
fong, cte.?
One of the standards that we will use for the docking station is determining how
avtonomous 1t operates without the intervention of a hunian. ..
i s adaptability for devices
. It’s ability to share current charging times, schedule and manage vehicles
being charged, ete,
1. Does this increase the cost?
Schedules the charging. We have a drone patent on this. Need to include.
Salety — does it protect the customer and associale
Safe-Haven for vehicles
Able to provide updates to the vehicle while docked
Able to do maintenance and servicing to the vehicle while docked
Could also be considered a Ground Control Station

i4
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1.
i

Could recharge liquids, detergents and chemicals for devices like the Audo-C
Could be an arca where the connectivity is strong and allows the vehicles to
download large amounts of data securely

{0044] Autonomy - when do people have to step in?

a
b.

=0

-

= s

—n

= o

Hl.

Mapping and Localization
What are our levels of autonomy? What standard are we adopting (Cars?
Robotics?)
Autononious navigation
Autonononss mapping
Autonomous docking station
Autonomous checklist to make sure it's ready to run
Autonontous help-requesting -~ can it ask for help?
Autonomous process deconfliction ~ if something is keeping it from performing
the task, can it work to stilf accomplish the task?
Autonromous task management, scheduling, reporting, elc.
Is the mitial setup autonomous?
Once nitial setup 1s completed, does it operate autonomously?
Is the maintenance autononious?
Can it dynamically rerouie if objects are blocking its original path?
Can it dynanically assign a route based on what it needs to do? Can you give it a
product and i figure out s own route to get there?
You will have a chart with different eategories of autonomy and we will define
values for each category from the vehicles ability to be autonomous g that
category.
There is a one-time initial setup that has to occur. It appears that on some of these
bots that there is a daily setup that has to occur (Aude-C, BossaNova, cte.) Many
of these have to be chaperoned. If they have to be monitored while they are
working, they are not autononious - this would be considered a O-level.
. Levels of autonomy: “Making an independent system work on its own”
1. Lvl I~ ifit can carry out its work after the initial setap
2. Lvl2 ~ifit can put itself up
3. Lvl3 ~ifit can recharge and refill
4, Lvl 4 —ifthe store manager doesn’t have to schedule 1t
5. Lvl 5 —ifit can maintain itself
tt.  Others levels:
1. Can it inferact and at whalt level? Audible comymands
2, Does it have a mobile application that can be downloaded on any
device to monitor it?
3. Can it read hand motions?
4. Pre-activity ~ iniliaf setups

15
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0045} Safety ~ who could be harmed versus “Protection {Security)”
Y ¥

ZgE oo

—n

hh.
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S. Post-activity ~ docking, charging, refilling, uploading, cte.
H. It gets wn trooble, can it request help? Can 1t solve the tssue?
7. Remote access ~ see what it sees. C2 remote-control of device

Customer
Unit
Store property
Devices:
. Docking stations
it. Robots
De-humanizing
Sharp edges
Electrical Exposure
Crushing, bumping, smashing
Force, Speed, elc.
Stopping rating
Machine generaied heat
Chemicals

. Explosion factor

Radiation faclor

Electrical groonding

Gas factor

Noise factor

Lights factor — too bright, etc.
Sharp edge factor

Temperature factor — hot or cold

Fire [actor
Altitude factor

/. Humidity factor

Balance/ Tipping lactor
Height factor

Horizontal & Vertical mapping (point cloud)
. Power surging factor

. Static electricity factor
c. Smeell factor

. Fright/ Startle factor

¢. Vacuum factor

. Waterproofing factor
Environmental procfed for outside use

EMP factor/ Magnetic
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. Does it create contaminargs
ii- Mechanical and electrical exposure
kk. Run over human body parts {foot, hands, lingers, clc.)

i Wheels, rollers, etc.

Il Sense and avoid - ability to maneuver around objects, people, and things.
mnt. Sounds, lights, messaging, alerting ~ to provide awareness to those
objects, people, and things.

. Turn signals. Backup signals. Drive signals, Audio messages, “Backing
up, Just letling va know™ “Turning Right, have a good day”. Choose
regionally appealing sounds and messages: “Ya'lt back up now you here.”

ti. Images: Emaojis, pictures, etc. The idea is these could be combined with
nmiessages and alerts to make the robots operation more-friendly.
nn, Clearance between robotic units when travelling (Audo-C and Bossa Nova
travelling on the same lane ~ need to leave room for people if they are in the
Proximity}
00,

{0046} Scalability & Sustainability

a. Communications: it can accommodaie today and the fulures conmmunications.
t. Example: Website plans
b. At what point do we have so many robots that we fail? How do mitigate that in
advance? The concern = management ol too many devices. Solution = Quantum
Computing +

¢. Can you manufacturer your sotution for 4700 stores in 2-vears?
d. Can you maintain it? Do you have the support system in place?
e. Can you mounitor the selutions?

£.  Can you be proactive with maintenance, updates, etc.?

g Can you sustain?

h. Levels of scalability?

Can you monitor and maintain?

What are vou doing to make it casier to manage? Manageability?

What's their upgradeable path? Fature proofing! !t Hardware, software, etc, We

should be able to get upgrades at limited-no cost as they are impiemented.

. What's the migration or transition path to do upgrades?

m. Innovativeness — are they ahead of the technology curve? Are they pushing the
boundaries?

1. Open System -

e T

{0047} Shareability

a. Could be a standard by which everyone has to share information within.
b. Sharcability has application 1o task management, securily, cle.

[
~3
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¢. Consideration could be in how nwch it raises the price..,

0048} Messaging & Alerting

a. Types of messaging:
. Audio
i, Visual
I. Picture
2. Video
i1, Text
iv. Machine-based
v. Device-based
vi. Financial
1. Crypto
vit. Private, Public, Secret, Management level, associate level, customer,
department, ete.

{0049} Processing Power

a. Quantum computing
b, What are the requirements for computing?
¢. Status Updates

10050} Events

a. Location-Based
1. Global
. National
i, Local
Fixed calendar events: MTWRFESS
Temporary-static events:
i. Holidays
i1, Fiscal YR dates
d. Temporary dynamic events:
t. Fawr
it. ball games
Planned events
. Long-term
i1, Shorl-term
Unplanned events:
t. weather creates a lot of unplanned events
i incidents
i, unknown unknown
v. unknown known
Message auditing and logging

o

&

&

o~y

e

i8
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h, Demographic

L Caltural

Social Media

k. Pre-event, Event, Post-event (in between each you have the start, end, duration,
ete.)

Pt ¢

[0051] Reporting

8. Messaging

b, Alerting

¢. Mission

d. Maintenance of device
e Success

f. Failure

2. Incident

h, Who to report

1. Where to report
1. When lo report
k. Why to report...
. Hew to repott...
m. What to report. ..

{0052} Dala - everything that needs to be captured in order to support everything else

a. What levels of data capture
1. Granudarity — could also be the gateway (entry point)
Store Data
Regional
Home-Office

o

oo

{0053} Aesthetic of the Device — we want our devices o be appealing, welcoming, clean, and
sale.

a. De-humanizing — make robots look like robots and not like peopie or anumals,
[0034] Infrastructure Instaliations — how much do we have to change the store for the solution to
work?

a. QR codes, magnetic strips, docking stations, etc.

b. For instance, Google is leveraging what we already have to build out our maps

and allow customers and associates to update the map, eic.

j0055} Mission Management

a, What's the best route?

b, What's the best device?

i9
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Whalt's the best combination of devices?

d. What’s the best time?

What’s the impact on the store? Financial impact? OSCA impact? Business
inpact?

(4]

. Task and decision

g, Data element

h. Scheduling

1. Tasks

J.  Alerting

k. Messaging

. Localized decision making versus cloud decision making (mothership versus

central server),
m. Traffic Management

0056} Sccurity —a way in which you ensure things are secure. Protecting devices, people, store,
assets, associates, ete,

3. Real-tinwe checking
b, Inter-device checking
c. Alerling

d. Messaging

e, Network integrity

{. Channels

g Encryption

h. Communication

1. Data security

J.  Authorizalion for overrides

k. Physical access to certain logations

{0057] Conmmunication ~ the difference between messaging and communication is that
comnunication is the mode and messaging is the content. COMS becomes your C2 for

IMESSAZES.
a. 4 types of communications:
. Interpersonal communication
it.  Non-verbal communication
#1it.  Oral communication
iv. Visual communications
b. Size and Urgency are a major construct of what, when and how we do
COMIMURICAIONS,
¢. Freguency - how often is the message repeated.
d. Distribution ~
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(42

Log ~ tracking of all the content: messages, malfunctions, functionality, ete,
Summary of metrics
Allernatives [or messaging when it isn’t able to be communicated in the
standard/iypical way; the communications systeras will manage what modes are
used to distribute content (MSGs)
h, How do you get a message into robot, then to the command center, and then (o the
home office? = Filtering, routing, and summary.,

t. Summary - you need to select ard present only the valuable content

it. Filtering -~ you need to send the right content to the right entities

1. For example, an operations manager versus a senior leader are
going to want different levels of information and detail.

2. Do the rafes change based upon the size of the message? Think -
size of emails? Alternatives in email sizing issues, using a drop
box. Are there elements of this we should consider?

3. Validation of the communication ~ is it coming from a reliable
source? Is it scanned? What do we do with communication that is
flagged as a potential virus?

a. Carrently, AMO protects the siores communication —
viruses... data size... etc.

iif. Public update’ announcemenis messages: these can be similar to a meeting
nolification.

tv. Routing — you need to send the right conient {o the right entities 1 the
most efficient data path, travel path.

v. Intelligence - what gets communicated when, where, why, how, and
what?

1. Receiver ~ what (MSG) is the receiver going to want to know in
the way of content and how (COMS) are we going lo get it to
them?

Message Manager/Ul Display — how is the MSG and COMS
presented to the recetver? The Ul should have selections and
options available to the receiver so that they can determyine what
MSGs and COMs are presented. This ngeds to be configurable so
that the recetver can determine what content they want to see
{similar to a control panel for facebook, ete.)

a. The Ul should have options for the end-user (robot or
person) to accept or decline messages; block off and aliot
time; ete.

Ul should know how long actions take, etc.
Messages should have a respond by time option.
Scheduling ~ scheduling tasks and actions based on
commurnication.

at?

e

ba

th s s
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6. Sender ~ what information shouid I be sending to recetvers and
how do they want if displayed. presented?
Alerting
Messaging
Standard
Status

. Security

Physical methods of communication (Digital Inputs); vou would need Al to run
against these inputs to identify these:
i, Going out:
. Audio -~ language processing,
2. Text~slang
3. Lights/ Visual ~ standard signals -~ known, May be different by
region,
Movement
Alerts
6. Voice
7. Signals — standard signals — known. May be different by region.
1. Going in:
Alternatives of conzmunication when the internetl is overloaded:
i, Cellular
it. Radio
Routing of communication
. Recipient: Who receives the message
it. Distributor: Who distributes the message
iit, Management: Who tracks the message. The status of the messages
delivery. The
Filtering of communication
. Recipient: Who receives the message
it Distributor: Who distribuies the message
fit. Management: Who fracks the message. The status of the messages
delivery. The
Chat bots; the only chat bots we have in place s IVR, which i3 not & true chat bot.
Voice o texi
Categorics of messaging
1. Alerting
i Frequeney
1t Priority ol messaging — does the priority of the message as il pertains to
the location in the guene does it change over time. At what point does a
fow prierity move up in priority? What makes the determination?
iv. Criticality/Seriousness of Message

Ly e
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V.
Vi
U, Modes
i.
it
i1,
v,
V.
Vi,
Vil
viii.
iX.
X,

Urgeney of action ~ if you didn’t respond, 1t goes to escalation,

Tescalation

Note on a screen from a mobile application

Email
Text
Phone call
Broadcast
Audio
Chatbots
Images
Sirens
Alarms

PCT/US2019/038958

xi. Polite: greeting. message, etce. (audio, text, etc.)
Inconiing ways of inputling niessages

1. Computer messaging

1. Associate messaging

2. Customer messaging
Human messaging
Status messaging

1. Order ready

2. Order watting

Order in gueue

V.

i,

3.
Push & Pull Messages
Notifications & Alert Messages

1. May expect an action

2. May be informative
Warning messages

1. May expect an action

2. May be informative
Advisories & Waich

Specific-entity messages
l 33
]
&

1v.

Vi,

Vit
viit.
Cuastomer
Associate

3. Device, unit.
completion if available of an action for a message.
Messages that demand an action in a certain period of time
Message escalation
Followup messaging
Message series/ chain of messages
bh, Family of messages (department, zone, store, region, etc.)

W,
X.
Y.
zZ.
aa,

[R]
tod
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ce. Message privacy
dd. Internal messaging
ec. External messaging
1. Authority — police, etc.
ff. Levels of encryption
gg. Messaging Queue or Broker
hh. Message routing
. Machine communicates 10 a Ground Control Station
it.  GCS communicates to a cell service
#it,  Cell service commanicates to a Fire DPT
iv. Fire DPT receives and acts by putting out the fire
il, Message tracking & reporting
i, Escalation hist
1j- Message feedback and effectiveness tracking
i. Escalation list
kk. Message archiving
. Pruning of store — auto-delete of old messages
1. Message thresholds and conditions
UM, Message broadcasting
nie. Message filtering — Who Recetves. Filiering only relevant messages so that the
recipient doesn’l get overloaded
t. Bombardment
it.
oo, Services
i. SMTP
i, POP3
ii. Paging
iv. SMS (Short Message Service)
1. Guaranieed message delivery using a store-and-forward approach
Ease of use, withouot additional software or hardware
Low-cost method for information delivery
4. Revenue source for service providers
v. Enhanced Message Service (EMS)
1. Sounds and melodies
2. Pictores and animations
3. Formatted text
4, Concatenated Messages
vi. Multimedia Message Service (MMS)
vit. Instant Messaging
viti. HDML Notifications
1. Alert

b b3
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2. Cache Operation
3. HDML decks, images, and digesis
x. WAP Push
1. Push Inttiator (P)
2. Push Proxy Gateway (PPG)
3. WAP Client
4. Push subniission
5. Push cancellation
6. Push replacement
7. Status Query
8. Client Capabilities query
x. Operations
1. Service indication (S1}
2. Service foading (SL)
3. Cache operation (CO)
xi.  Application-application

pp. Natural Language Processing Engincs

{0058} Cloud and decision making: 1) tools 2) data storage 3 Al & ML

’].

Ao oo

[
jasy

e o

Status
Sccurity
Reporting
For nstance with ESL, how will price changes be made to ESL tags? Fronm: home
oflice on down? Or, will we have tunabie controls for different levels (store,
region, etc.)?
Volumes of data
Al
ML
How do you communicale information into the cloud? What are the standards?
When should cloud updates be sent? How often?
Decision making
. Nobody gets to make that choice, the Al does
it System that accepts requests {Inputs from humans and others)
tif. Engine that decides from ihe requests the decision o be made
1. Current state. Interrupting stale. Accept/reject. Notify of the
outcome or decision. Feedback foop. Post-analysis.
tv. The king is determined at what level 1s the decision coming from. The
honie office or store manager can be the king for the deciston dependeni
upon the circumstance.
1. Anything that is an ultimate decision (such as you cannot fly) -
becomes first.
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2. Decisions trees with roles, ranks, responsibilities,
j-  Scenarios
i. Robot allocation: Robeot that only moves products, not palicts, Patent
1. You have retoms that need to go back
2. You have customers in the pickup arca
3. Components needed for the above:

a. Database, engine, product identifier, product location,
mapping, localization, scheduling, reporting, power, tasks
capabilily engine, events (shopping traffic), device
nianagement (maintenance, updates), rules, tiers, decision
making engine, communication, safety, standards, requests,
proximity to the task, ete.

b. Performance ratios of the device/robot/person compared
with the task (Subaru versus a truck for moving 150
Magstone rocks); then, issue tasks by ratios which makes a
systen

¢. Capabilities of the device/robot/person compared with the
task

d. Criticality of the task: tinwe, cost, customer service, etc.
Each one can be tuned specifically for priority over the rest,

e. Devices are & part of the solution.

{.  Go beyond the device. The system should determiine what
the device does.

2. I you go through cach of the scenarios and identify the
commonalitics, you can start to deterntine what are the
decisions and where and when do those decistons need to
be made.

h, What's the backout plan for the decision?

. We need to think throogh the components that makeup the
decision?

k. Dynamic Price Changes
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}0059] Open API -

a.

b.

APl delines two things: 1) Mode of conumunication 2) Message 3) Securily
protocol may also be included (establish an account and accountability)

{0060} Scheduling ~ it’s not just on time of day but the customer, usage, etc. Maximum

utilization.

’].

0

1 o

h.
1.

Scheduling of activities is going to be determined by operational time tables to
drive efficiency.
Customers traflic patterns
When is it most needed
What is the impact
POS data
Time of day
Is there a time of day that an IoT Device should be distributing data?
i, Should they be on a different band/channel
it. Should there be a checklist that each thing nwust go through?
Alerting
Messaging

{0061} Gateway (Entry decision for inclusion as a good agighbor into the ccosystem}

a.

o

c
d.

A process 1o deternune acceptable, unacceptable, and outstanding.
Will i fil? Why not?

ROI computed in advance

Future proofing — to ensure the technology has an acceptable hite cycle
Are you creating a problem? Solving one? Impacting positive change?

{0062} Traftic Management

oo o e

e B

Drives scheduling, routing, and activity planning.

Traffic MGT of devices — phvsical navigation paths and routing.
Alerting

Messaging

Standard

Status

Security

(5]
~-3
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{0063} Rules - guide decision making

a.
h.

[}

1.

:S"(IQ -

Rales tor: suppori, customer, operational, system, location, etc.
Ruies define the Standards; standards define the parameters of the law
. ISO Standards
Task and decision are being optimized by rules. The rules don’t need to be just ofl
time any more but rather based on the current profile of the store and rule engine
is being dynamically tuned for the profile by Al that is shared in a simple format
with associates.
Status
Reporting
Security
Volumes of data
Al
ML

0064} Localization — different methods for identifving where something 1s.

{0065} Sensors — internal seusors, external sensors, efc.

&.

Interference

{0066} Routing

&,

h.

Dynamic
Static

{0067} Roles & Responsibilities

a.
b.

Capabilities
Task efficiency and effectiveness

{0068} Al & ML

a.

b,

Algorithms
Chat bots

{0069} Autonomy

a
b.
c.
d.
e

Mission
Setup
Checklist
Recharging
Storage

{0070} Processing Computing — Quantum versus standard

0071} Ouipuis ~ what 18 it generating? Where does it go? Why does it go? How does it go?
P & g g ¥ 8 g

a.

Devigces
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b, People
¢. Robotics

{0072} Internal System
{0073} External Factors

w

Marketing

Real Estate

c. ISD

d. Power Management

o

{0074} Levels & Priornities

a. Levels of intelligence — dictates authority of decision making/comnand.
Example: il a robotic unit was travelling [rom inside to outside with sensitive
produets, 1t may rely upon a2 C2/mothership lo determine if s “ok™ to travel
outside with the sensitive product. There are also no absolutes, there are sliding
scales for this, So, the sensilive product may be able to handle 3~-minutes of
exposure, s¢ 1t may be “ok™ even though the weather isn’t ideal.

i, Artificial

b, Individual resource intelligence
i. ESL, Device, Robot, eic,

Onboard intelligence

1. Shared/Coordinated infelligence
. Flight controller, mainframe, etc.

Remote intelligence
. Mothership, 2, ete.

f. Pass control from entity ~ entity

T

@

{0075} Decision Making

a. Levels of decision making
. Sensor/ Compounent
i, Unit
i, Category of Units
Overrides
¢. Autononious
d. Who needs to be bothered by the decision
¢. Frequency of the decision
i Time
1. QOccurrence
f. Impact
t. Positive
1. Negative

29
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fir, Financial
tv. Cuslomer
v. Operation
2. You begin to optimize the business through the use of different data points
t. We are going to get new and innovative ways of looking at the business
that have never been discovered before
[0076] Checklists
a. Operational/ functionality checks
b. Tasks checklists
¢. Procedural checklists
d. When was | maintained?
& Storage
f. Legal

{0077} APPENDIX

{0078} Stide
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CLAIMS
We clainy:
i A method compnising:
receiving a list of deviees used within a distribution systen, cach device in the list of
devices having at least one capability;
recelving a list of {asks performed by buman betngs within the distribution system, cach
task in the hist of tasks:
identifying any devices in the list of devices required to perform the task;
identifying human resources required to perform the task; and
having a schedule identifying when the task is performed;
generaiing, via a processor, a resource allocation engine for the system using the list of
devices and the list of tasks performed by human beings, the resource allocation engine
identifying commonalities between the list of devices and the hst of tasks within the distribution
systen;
recelving an additional item for inclusion within the distribution system, the additional
ttent comprising one of an additional device and an additional task; and
determining, via the processor awd using the resource allocalion engine, an efficiency

fevel of implementing the additional iteny within the distribution systen.

2. The method of claim 1, wherein the determining of the efficiency level comprises
performing a cansal analysis of how the additional ifem inipacts the list of tasks and the list of

devices,

3 The method of clamm §, further comprising using ierative maching leamning to improve

the resource allocation engine,

4, The method of claime 1, wherein the daterminung of the efliciency level of implementing
the addifional item further comprises:

determining if the additional item has sulficient resources;
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determining 1f muitiple devices using refated data need to be evaluated cellectively; and
determining (f the additional item should be available to at least one of other devices

and the distribution system.

5. The method of claint 1, wherein the list of tasks are from a plurality of disparate business

organizations with the distribution systen.

6. The method of claim 1, wherein the commonalities are identilied based on a predefined

list of capabilities, uses, and scheduling.

7. The method of claim 1, wherein the resource allocation engine normalizes the list of
devices and the list of tasks performed by human beings into a common data format when

identifying the commonalities between the list of devices and the list of tasks,

8. A system comprising:
a processor; and
a computer-readable storage medium having instructions stored which, when executed by
the processor, cause the processor {0 perform operations comprising:
receiving a list ol devices used within a distribution system, cach device in the hist
of devices having at least one capability;
receiving a list of tasks performed by human beings within the distribution
systeny, cach task In the list of fasks:
identilying any devices in the list of devices required {o perform the task:
wdentifying human resources reguired to perform the task; and
having a schedule identifying when the task 1s performed;
generating a resource allocation engine for the system using the hist of devices and
the list of tasks performed by human beings, the resource allocation engine wdentifying
commimonalities between the fist of devices and the fist of tasks within the distribution

sysiem;
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receiving an additional item for inclusion within the distribution system, the
additional tlem comprising one of an additional device and an additional task; and
determining, using the resource aliocation engine, an efficiency level of

implementing the additional item within the distribution system.

9, The system ol elaim 8, wheremn the deternuning of the efficiency level comprises
performing a causal analysis of how the additional item impacts the list of tasks and the list of

devices,

10, The system of claim §, the computer-readable storage medium having additional
instructions stored which, when executed by the processer, cause the processor to perform
operations comprising using iterative machine learning to improve the resource allocation

engine,

i1, The system of claim 8, wherein the determining of the efficiency fevel of implementing
the additional item further comprises:
deternuning if the additional item has sufficient resources;
determining if mudliple devices using related data need to be evaluated collectively; and
determining If the additional item should be available 1o at least one of other devices

and the distribution systent.

12, The system of claim 8, whercin the st of tasks are [rom a plurality of disparate business

organizalions with the distribution sysiem.

13, The system of claim 8, wherein the commonalities are identified based on a predefined

list of capabilities, uses, and scheduling.

14, The system of claim 8, wherein the resource atlocation engine normalizes the list of
devices and the list of tasks performed by lnman beings into a common data format when

identifving the commonalities between the list of devieces and the list of tasks.
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15, A non-transitory computer-readable storage medium having wstructions stored which,
when executed by a computing device, cause the computing device to perforny operations
comprising:
receiving a list of deviees used within a distribution systen, cach device in the list of
devices having at least one capability;
recelving a list of {asks performed by buman betngs within the distribution system, cach
task in the hist of tasks:
identifying any devices in the list of devices required to perform the task;
identifying human resources required to perform the task; and
having a schedule identifying when the task is performed;
generaiing a resource allocation engine for the system using the list of devices and the list
of tasks performed by human beings, the resource allocation engine ideniifying commonalities
between the list of devices and the list of tasks within the distribution system;
receiving an additional item for inclusion within the distribution system, the additional
item comprising one of an additional device and an additional task; and
determining, using the resource allocation engine, an efficiency level of implementing the

additional item within the distribution system.

16, The non-transitory conyputer-readable storage medium of claim 15, wherein the
determining of the efficiency level comprises performing a causal analysis of how the additional

ieny imipacts the list of tasks and the bst of devices.

17, The non-transttory compuler-readable storage medium of claim 15, having additional
instruclions stored which, when executed by the computing device, cause the computing device
to perform operations comprising using iterative machine fearning to improve the resource

atlocation engine.

18.  The non-transitory conmpuler-readable storage medium of clain 15, wherein the

determining of the efficiency level of implementing the additional item further comprises:

45



WO 2020/005922 PCT/US2019/038958

determining 1if the additional item has sufficient resources;
determining  muultiple devices using related data need to be evaluated collectively; and
determining if the additional item should be available to at least onc of other devices

and the distribution system,

19.  The non-transitery compuier-readable storage medium of claim 15, wherein the list of

lasks are from a plurality of disparate business organizations with the distribation systen.

20.  The non-transitory computer-readable storage mediwm of claimy 15, wherein the

commeonalities are identified based on a predefined list of capabilities, uses, and scheduling,
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