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BACKGROUND

[0001] One of the major challenges facing businesses, and particularly businesses that
provide professional services to clients, is effective and efficient allocation of human resources,
e.g., the matching of employees’ skill sets to the needs and requirements of particular tasks and
projects to be performed on behalf of clients of the business, and the allocation of employees
and associates to those tasks and projects. This is a particularly challenging and important issue
when the business employs highly skilled and/or specialized personnel, such as engineers,
technicians, or other professionals.

[0002] As a specific illustrative example, consider a business employing engineers to
support various Enterprise Resource Planning (ERP) related software systems for the clients of
the business and provide various engineering and support services to those clients. In this
specific illustrative example, each engineer employee potentially has numerous specialized
skills, and experience with numerous specific products, modules, and the features and
capabilities associated with those products and modules. Given that each engineer employee can
have potentially hundreds of skills associated with potentially hundreds of products and
modules, it is often the case that a single engineer employee’s skill set can include hundreds, or
even thousands, of individual skills. Consequently, ensuring the efficient and effective allocation
of the engineer employees best suited, i.e., most qualified, to support a given project, or case,
can rapidly become a complicated and daunting task.

[0003] Indeed, the problem can be so complex that it is not practical, and in most cases
not possible, for a human being to accurately identify and comprehend the interaction and
relationships between the skill sets of multiple, even hundreds, of employees, each having
potentially hundreds, or even thousands, of individual skills, and the requirements of multiple,

even hundreds, of projects/cases for potentially hundreds of clients of the business, each having
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potentially hundreds, or even thousands, of job skill set requirements and contract performance
requirements and limitations. In addition, the problem becomes even more complicated when
availability and workload for each qualified employee must also be taken into account.

[0004] The result is a problem complexity that makes it impossible for a human being to
recognize significant relationships and interconnections between factors necessary to most
effectively and efficiently allocate human resources to particular tasks, projects, or cases.

[0005] The current problem of effectively and efficiently allocating human resources to
particular tasks and projects is an on-going and dynamically changing problem due, in part, to
the fact that many businesses, such as businesses that provide support engineers, have
employees whose skill sets and experience are constantly changing as the employees are
assigned to various projects and complete various tasks, thereby obtaining new skills and
valuable experience. However, despite the dynamic nature of employee skill sets, currently,
employee skill set data is typically initially obtained from the employees themselves when the
employees are first hired. Then, typically, the employee’s skill set data is updated infrequently,
at best, such as annually. This results in inaccurate employee skill set data for at least three
reasons.

[0006] First, the employee declared employee skill set data is often incomplete because
the employee either accidentally omits one or more skills when providing the skill set data,
and/or does not realize historic participation in specific teams or projects has provided the
employee with a new skill or experience level. As noted above, in some cases employee skill
sets can include hundreds, and even thousands, of specific skills and it is very difficult for
employees to track these skills, much less to remember to list them for an employer business and
update their skill set data accurately.

[0007] Second, as noted above, as the employee works on various projects and performs
tasks for the business in the course of their employment, the employee not only gains more
experience augmenting existing skills, but also acquires new skills, often without even realizing
this fact. Currently, this “on the job” acquired experience and “on the job” acquired new skills
are often not reflected in the “current” employee skill set data.

[0008] Third, even for reported/known skills, there is currently no method or system for
objectively comparing the skills of one employee with respect to the skills of another employee
so that the skill sets of multiple employees can be compared objectively with respect to the
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the skill set data of multiple employees lacks any “real world” or relative “real-time” insight
regarding the skills of the employees and the identified needs of a given project or client.
[0009] The current difficulty encountered when trying to effectively and efficiently
allocate human resources is not only problematic for the businesses desiring to allocate human
resources, but is also problematic for the clients of the businesses in that inefficient and
ineffective allocation of human resources to a client’s project can adversely impact the quality of
the work performed and the time it takes to complete that work. Consequently, the long-
standing technical problem of a lack of an effective and efficient system for allocating human
resources is a detriment to both the business employer and the clients of that business,
potentially resulting in missed deadlines and benchmarks, lost man-hours, cost overruns, and
lower quality work. This, in turn, can have a very negative impact on the reputation, branding,
and client/potential client, impressions of the business

[0010] What is needed is a technical solution to the long-standing technical problem of
effectively, efficiently, and objectively allocating human resources, i.e., assigning the most
qualified employees to specific tasks and projects, in a manner that provides the most benefit to

both the employer business and the clients of that business.

SUMMARY

[0011] Embodiments of the present disclosure provide one or more technical solutions to
the long-standing technical problem of effectively, efficiently, and objectively assigning the
most qualified employees to specific projects and tasks by disclosing a multi-dimensional
human resource allocation adviser that automatically provides multi-dimensional employee
assignment recommendations.

[0012] In one embodiment, the disclosed multi-dimensional human resource allocation
adviser integrates with one or more employee skill set data sources to obtain holistic employee
skill set data including both initial/employee declared skill set data and dynamic aggregated “on
the job” acquired employee skill set data. The holistic employee skill set data so obtained is
then aggregated, processed, and stored as aggregated employee skill set data.

[0013] In one embodiment, one or more machine learning algorithms are then used to
identify, normalize, and rank the aggregated employee skill set data with respect to skill sets
identified as being needed for a given project, case, or task and any job specific requirements
associated with the given project, task, or case. In one embodiment, by this process, a set of

employees determined to have normalized employee skill set data that matches, or most closely
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matches, the identified required skill set for the task, project, or case, and that meet the job
specific requirements associated with the given project, task, or case is identified.

[0014] In one embodiment, the set of employees determined to have normalized
employee skill set data that matches, or most closely matches, the identified required skill set for
the task, project, or case and that meet the job specific requirements associated with the given
project, task, or case, is then filtered based on rules and constraints determined and/or defined by
the requirements of the business and/or by the client to identify a set of employees having
normalized employee skill set data determined to match, or be the closest match, to the
identified skill set for a project, task, or case, and that comply with the required rules and
constraints.

[0015] In one embodiment, the set of employees having normalized employee skill set
data determined to match, or be the closest match, to the identified skill set for a project, task, or
case, and that comply with the required rules and constraints is then further processed/filtered
based on employee competence with respect to the priority of the given project, task, or case,
and/or regional considerations, and/or employee workload balancing considerations.

[0016] In one embodiment, the employee, or employees, having normalized skill set data
most closely matching the identified skill set for the project, task, or case, that comply with the
required rules and constraints and requirements associated with the given project, task, or case,
and that meet the experience, region, and workload balancing requirements, are then
recommended for assignment/allocation to the given project, task, or case.

[0017] Consequently, embodiments of the present disclosure use normalized multi-
dimensional employee skill set data obtained from multiple sources along with machine learning
algorithms, rules and constraints filtering, regional considerations, and workload balancing, to
identify and recommend employees who: have the skills required to perform the tasks
associated with a new project or case, are available and have the experience to perform the tasks
associated with the project or case, and are eligible to be assigned to the new project, task, or
case based on client and business requirements, regional requirements, and workload balancing
considerations. Therefore, embodiments of the present disclosure address some of the
shortcomings associated with traditional approaches to the long-standing technical problem of
effectively and efficiently allocating human resources to projects, tasks, or cases being
performed on behalf of the clients of the employer business.

[0018] In addition, the disclosed multi-dimensional system is not static or fixed, but

rather is user customizable and capable or incorporating new data and input dynamically and in
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nearly real-time. This allows more data, elements, and dimensions, to be added to further refine

the employee dynamic skills obtained from a potentially changing set of multiple sources.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is an illustration of the design hierarchy of a system and method for
providing a multi-dimensional human resource allocation advisor, in accordance with one
embodiment.

[0020] FIGS. 2A and 2B together are a flow diagram of a process for providing multi-
dimensional human resource allocation recommendations, in accordance with one embodiment.
[0021] FIG. 3 is a component diagram showing the various components and overall
interaction of the various components of a system for providing a multi-dimensional human
resource allocation advisor, in accordance with one embodiment.

[0022] FIG. 4A is a specific illustrative example of initial employee/engineer skill
profile data including initial/employee reported employee skill set data included in aggregated
employee skill set data, in accordance with one embodiment.

[0023] FIG. 4B is a specific illustrative example of employee/engineer profile data
included in dynamic employee/engineer skill set data of the aggregated employee skill set data,
in accordance with one embodiment.

[0024] FIG. 4C is a specific illustrative example of employee/engineer product-module
skills data included in dynamic employee/engineer skill set data of the aggregated employee
skill set data, in accordance with one embodiment.

[0025] FIG. 4D is a specific illustrative example of employee/engineer case type skills
data included in dynamic employee/engineer skill set data of the aggregated employee skill set
data, in accordance with one embodiment.

[0026] FIG. 4E is a specific illustrative example of employee/engineer complexity
attained skills data included in dynamic employee/engineer skill set data of the aggregated
employee skill set data, in accordance with one embodiment.

[0027] FIG. 4F is a specific illustrative example of employee/engineer survey averages
data included in dynamic employee/engineer skill set data of the aggregated employee skill set
data, in accordance with one embodiment.

[0028] FIG. 5 is a component diagram showing the interaction of various components of
a pre-processing sub-system of a system for providing a multi-dimensional human resource

allocation advisor, in accordance with one embodiment.
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[0029] FIG. 6A shows a specific illustrative example of rules and constraints data
included in a case assignment model showing selectable and editable rules and constraints in
accordance with one embodiment.

[0030] FIG. 6B shows a specific illustrative example of a rules and constraints
modification interface for setting and editing rule and constraint values in accordance with one
embodiment.

[0031] FIG. 6C shows a specific illustrative example of a rules and constraints
modification data entry interface for activating, setting, and editing rule and constraint values in
accordance with one embodiment.

[0032] FIG. 7 is a component diagram showing the interaction of various components of
a skill matching, normalization, and ranking sub-system of a system for providing a multi-
dimensional human resource allocation advisor, in accordance with one embodiment.

[0033] FIG. 8 is a graphic illustration of a specific illustrative example of new case
vector elements, in accordance with one embodiment.

[0034] FIG. 9A is a high-level graphic illustration of a specific illustrative example of
the skill finding, skill normalizing, and skill ranking performed by the skill matching,
normalization, and ranking sub-system of FIG. 7 in accordance with one embodiment.

[0035] FIG. 9B is a specific illustrative example of the numerical results of from skill
finding, skill normalizing, and skill ranking of FIG. 9A performed by the skill matching,
normalization, and ranking sub-system of FIG. 7 in accordance with one embodiment.

[0036] FIG. 9C is a specific illustrative example of normalization data and processing
attributes associated with one illustrative example of a normalization process performed by the
skill matching, normalization, and ranking sub-system of FIG. 7, in accordance with one
embodiment.

[0037] FIG. 9D illustrates some of the steps of a specific illustrative example of the skill
matching process performed by the skill matching, normalization, and ranking sub-system of
FIG. 7, in accordance with one embodiment.

[0038] FIG. 10 is a graphic illustration of a specific illustrative example of normalized
employee skill set vector elements, in accordance with one embodiment.

[0039] FIG. 11 is a graphic illustration of a specific illustrative example of the
interaction and relationship of the new case data of FIG. 3 and the new case vector elements of

FIG. 8, the aggregated employee skill set data of FIG. 3, and the normalized employee skill set



vector elements of FIG. 10, and the skill matching, normalization, and ranking sub-system of
FIG. 7 in accordance with one embodiment.

[0040] FIG. 12 is a component diagram showing the interaction of various components
of a filtering sub-system of a system for providing a multi-dimensional human resource
allocation advisor, in accordance with one embodiment.

[0041] FIG. 13 is a simplified graphic illustration of the operation of a specific
illustrative example of the filtering sub-system of FIG. 12 in accordance with one embodiment.
[0042] FIG. 14 is a component diagram showing the interaction of various components
of a load balancing sub-system and of a system for providing a multi-dimensional human
resource allocation advisor, in accordance with one embodiment.

[0043] FIG. 15 is a high-level graphic illustration of the cumulative effect of the
application of the filtering sub-system of FIG. 12 and the load balancing sub-system of FIG. 14
on an initial pool of employees having skill set data matching, or most closely matching, the
identified required skills associated with a specific case, in accordance with one embodiment.
[0044] FIG. 16 is a component diagram showing the interaction of various components
of a load balancing and employee skill development sub-system of a system for providing a
multi-dimensional human resource allocation advisor, in accordance with one embodiment.
[0045] FIGURES. 17A, 17B, 17C, 17D, 17E, 17F, and 17G are specific illustrative
examples of user interface screens in accordance with one embodiment that are indicative of the
operation and user experience associated with one illustrative embodiment of a system and
method for providing a multi-dimensional human resource allocation advisor.

[0046] Common reference numerals are used throughout the FIGURES and the detailed
description to indicate like elements. One skilled in the art will readily recognize that the above
FIGURES are examples and that other architectures, modes of operation, orders of operation,
and elements/functions can be provided and implemented without departing from the

characteristics and features of the invention, as set forth in the claims.

DETAILED DESCRIPTION

[0047] Embodiments will now be discussed with reference to the accompanying FIG:s,
which depict one or more exemplary embodiments. Embodiments may be implemented in many
different forms and should not be construed as limited to the embodiments set forth herein,

shown in the FIG.s, and/or described below. Rather, these exemplary embodiments are provided



to allow a complete disclosure that conveys the principles of the invention, as set forth in the

claims, to those of ordinary skill in the art.

OVERVIEW
[0048] As noted above, one of the major challenges facing businesses is effective and
efficient allocation of human resources, i.e., the matching of employees’ skill sets to the needs
and requirements of particular tasks, projects, or cases to be performed on behalf of the clients of
the employer business, and the allocation of employees and/or associates to those tasks. This is a
particularly challenging and important issue when the business employs highly skilled and/or
specialized personnel, such as engineers, technicians, or other professionals.

[0049] As also noted above, the problem of effectively and efficiently allocating human
resources to particular tasks, projects, or cases is an on-going and dynamically changing
problem due, in part, to the fact that many businesses, such as businesses that provide support
engineers, have employees whose skill sets and experience are constantly changing as the
employees are assigned to, and complete, various tasks, projects, or cases, and obtain new skills
and valuable experience in the process.

[0050] As also noted above, despite the dynamic nature of employee skill sets, currently,
employee skill set data is typically initially obtained from the employees themselves when the
employees are first hired. Then, typically, the employee’s skill set data is updated infrequently,
at best, such as annually. This results in inaccurate and incomplete employee skill set data
because the employee either accidentally omits one or more skills when providing the skill set
data, and/or does not realize historic participation in specific teams or projects has provided the
employee with a new skill or experience level. In addition, as noted above, as the employee
works on various tasks, projects, or cases for the business in the course of their employment, the
employee often gains both more experience augmenting existing skills, as well as new, “on the
job” acquired skills, referred to herein as dynamic skills. Currently, these dynamic skills and
experience acquired “on the job” are often not reflected in the employee skill set data.

[0051] The problem of efficiently and effectively allocating human resources is further
complicated by the fact that many tasks, projects, or cases have specific requirements and
employee skill sets that must be present in order for an employee to be able and eligible to
perform a given task, project, or case. These job specific requirements and employee skill sets
are often dictated by the clients, and/or other parties, and/or task/project/case-related contracts.

These job specific requirements and employee skill sets and can include, but are not limited to,
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citizenship requirements, location requirements, language (both human and machine)
requirements, geographic location and time zone requirements, full, part-time, or contract
employee type requirements, etc. A problem arises from the fact that currently the job specific
requirements data and employee skill set data are again typically spread out over multiple data
sources that are not readily even identified, much less merged with existing employee skill set
data to ensure that only qualified employees are assigned to a given task, project, or case.
[0052] In addition, efficiently and effectively allocating human resources is further
hampered by the fact that any data representing whether a given employee has the experience to
handle high-priority tasks, projects, or cases, and/or has the bandwidth to take on more tasks,
projects, or cases, is again typically spread out over multiple data sources. Consequently,
employee experience and workload data are typically not readily identified or merged with
employee skill set data and job requirement data to ensure that only employees having the
proper skill sets, are qualified to work on a particular task, project, or case, and have the
experience and bandwidth to take on a given task, project, or case, are assigned to that task,
project, or case.

[0053] The problem of effectively and efficiently allocating human resources is also
aggravated by the fact that employee skill set data, including skill set data and historic
performance data associated with tasks the employee has completed for the business, is often
also spread out over multiple data sources. Typically, these potential sources of employee skill
set data are not connected and/or integrated to provide a unified list or view of the employee’s
current skills, and most of these sources, and their data, are typically not even considered.
[0054] In addition, even for reported/known skills, there is currently no method for
“normalizing” the skills of one employee with respect to the skills of another employee so that
the skill sets of multiple employees can be compared objectively with respect to the needs of a
given task, project, or case. This results from the current lack of consideration/integration of the
effect of historical and current “on the job” employee performance and dynamic work
experience parameters of the employees with respect to their skill sets and the potential tasks,
projects, or cases and/or clients.

[0055] As a result, currently, any comparisons and analysis of the skill set data of
multiple employees rendered using current methods lacks any “real world” and “on the job”
performance considerations regarding the known skills of the employees and the identified

needs of a given task/project/case or client. Consequently, there is currently no normalized and



objective process through which dynamic employee skills obtained “on the job” can be
uniformly evaluated, much less integrated in an employee’s skill set data.

[0056] Finally, determining the best employee match for a new task, project, or case
using both initial/employee declared skills and dynamic “on the job,” acquired skills, even if this
data were made available, is a challenging and non-trivial task. This is because consolidating,
rectifying, and unifying the initial/employee declared skills data and dynamic skills data is so
complicated it is beyond human capability. However, each source of skill set data provides
skills dimensions that bring unique and different perspectives of employee skills that are
important for a unified view of the employee skills, and for making conclusions and decisions
for case assignments.

[0057] As noted above, the current difficulty encountered when trying to effectively and
efficiently allocate human resources is not only extremely problematic for the businesses
desiring to allocate human resources, but is also problematic for the clients of the businesses in
that inefficient and ineffective allocation of human resources to a client’s task, project, or case
can adversely impact the quality of the work performed and the time it takes to complete that
work. Consequently, the long-standing technical problem of a lack of a method and system to
effectively and efficiently allocate human resources is a detriment to both the business employer
and the clients of that business, potentially resulting in missed deadlines and benchmarks, lost
man-hours, cost overruns, and lower quality work. This, in turn, can have a very negative impact
on the reputation, branding, and client/potential client, impressions of the business.

[0058] Embodiments of the present disclosure provide one or more technical solutions to
the long-standing technical problem of effectively and efficiently allocating human resources to
tasks being performed on behalf of the clients of the business.

[0059] In one embodiment, a system, and computing system implemented method, for
providing multi-dimensional human resource allocation recommendations includes obtaining
access to one or more sources of employee skill set data and aggregating the employee skill set
data to generate aggregated employee skill set data for a set of employees of a business.

[0060] In one embodiment, rules and constraints data governing the assignment of
employees of the business to tasks to be performed by the employees of the business for clients
of the business is generated.

[0061] In one embodiment, new case data representing a new task or project to be

performed by employees of the business for a client of the business is obtained.
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[0062] In one embodiment, the new case data is processed to generate new case
requirements and skill set data representing required employee skills and qualifications for
employees of the business that are to be assigned to the task or project represented by the new
case data.

[0063] In one embodiment, the aggregated employee skill set data for each of the
employees of the set of employees of the business and the new case requirements and skill set
data are processed to identify skill set matched employee data representing a set of skill set
matched employees having one or more matched skills matched to the new case skills and
requirements represented in the new case requirements and skill set data.

[0064] In one embodiment, for each skill set matched employee, the matched skills for
the skill set matched employee are normalized to generate normalized employee skill set data
and for that skill set matched employee.

[0065] In one embodiment, the normalized employee skill set data for each skill set
matched employee and the new case requirements and skill set data are provided to a machine
learning algorithm to generate raw ranked skill matched employee recommendation data
representing a set of raw ranked skill matched employees.

[0066] In one embodiment, the raw ranked skill matched employee recommendation
data is filtered using the rules and constraints data to generate employee recommendation data
representing a set of filtered and ranked skill matched employees.

[0067] In one embodiment, the recommended employee data is provided to a decision
maker for approval, editing, and final employee assignment/allocation. In various embodiments,
the decision maker receiving the recommended employee data for the new case can be, but is not
limited to, one or more of: a human decision maker, such as a supervisor or other employee
having access/decision maker permissions for approval, editing, and final employee
assignment/allocation; one or more applications used for approval, editing, and final employee
assignment/allocation, and/or for further processing of the recommended employee data for the
new case; and/or any other entity, such as a corporation, responsible for approval, editing, and
final employee assignment/allocation.

[0068] In one embodiment, a multi-dimensional human resource allocation adviser, and
a system/method for providing multi-dimensional human resource allocation recommendations,
is provided. In one embodiment, the multi-dimensional human resource allocation adviser, and
system for providing multi-dimensional human resource allocation recommendations, integrates

with one or more employee skill set data sources to obtain, process, aggregate, and normalize
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both initial employee skill set data and dynamic aggregated “on the job” acquired employee skill
set data from those sources.

[0069] In one embodiment, the initial employee skill set data includes, but is not limited
to, self-declared and reported skill set information from the employees themselves, and/or the
employees’ employment records, and/or the employees’ HR records, and/or public records of
certifications and schooling, and/or employee accounts with professional social media sites,
and/or general social media sites, and/or any other source of initial, self-reported, and/or
relatively static initial employee skill set data, as discussed or illustrated herein, and/or as known
in the art at the time of filing, and/or as developed after the time of filing.

[0070] In one embodiment, the employees’ dynamic employee skill set data associated
with aggregated “on the job” acquired skills and performance is obtained at the product line,
product, and release or version level based on, one or more of: dynamically updated task,
project, or case closure data associated with the employees, including total number of closed
tasks, projects, or cases; dynamically updated average time to close for tasks, projects, or cases;
dynamically updated average client survey or ranking data per customer/product/employee;
dynamically updated experience and team participation data, dynamically updated team
leadership experience data, dynamically updated case priority experience; dynamically updated
milestones per time period for determining the current loading of the employee; and/or any other
source of dynamic employee skill set data as discussed or illustrated herein, as known in the art
at the time of filing, and/or as developed after the time of filing.

[0071] In one embodiment, employee skill set consolidation is then performed based on
a multi-dimensional analysis of the aggregated employee initial employee skill set data, the
employees’ dynamic employee skill set data, and other employee data such as, but not limited
to, Human Resources (HR) and other employee records data, to generate aggregated employee
skill set data, and to dynamically update the aggregated employee skill set data once it is
generated.

[0072] In one embodiment, employer/supervisor-imposed rules and constraints are
defined and employer/supervisor-imposed rules and constraints data is generated and stored.
[0073] In one embodiment, new case data is obtained. In one embodiment, the new case
data is obtained from case intake and management systems used to enter new job requests by
employees of the business and/or clients of the business.

[0074] In one embodiment, in addition to the new case data obtained, historic and/or

current client data for the client associated with the new case data is also obtained. In various
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embodiments, the client data is aggregated client data and at least part of the client data is
obtained as part of the new case data.

[0075] In one embodiment, the new case data and client data is then processed to
identify new case requirements and/or contractual obligations associated with the new case and
the skill set that will be required of the employees assigned to the new case in order to meet the
needs of the client. In one embodiment, new case requirements and skill set data is then
generated representing the identified new case requirements and/or contractual obligations
associated with the new case, and the new case required skill set.

[0076] In one embodiment, the new case requirements and skill set data is further
processed to identify client-imposed rules and constraints and client-imposed rules and
constraints data is generated. In one embodiment, the employer/supervisor-imposed rules and
constraints data and the client-imposed rules and constraints data are then aggregated and
rectified to generate new case rules and constraints data.

[0077] In one embodiment, machine learning algorithms are then used to identify,
normalize, and rank the aggregated employee skill set data with respect to skill sets identified as
being needed for a given task, project, or case and specific requirements associated with the
given task, project, or case determined to be associated with the new case data.

[0078] To this end, in one embodiment, the new case requirements and skill set data and
the new case rules and constraints data are used to generate new case vector data representing
the required skills and requirements for a hypothetical employee ideally matched to the new
case. In one embodiment, the new case vector data includes two or more new case ideal
employee vector elements. In one embodiment, each of the two or more new case ideal
employee vector elements correlates to one of the new case requirements and skill set data
elements.

[0079] In one embodiment, the aggregated employee skill set data for each employee
and the new case requirements and skill set data are skill matched to identify initial skill set
matched employee data representing employees that appear to have associated skill set data that
matches, or closely matches, the skill set indicated in the new case requirements and skill set
data, along with their associated skill set data.

[0080] In one embodiment, employees are initially determined to match, or closely
match, the skill set indicated in the new case requirements and skill set data based on identified
common skills present in both the new case requirements and skill set data and the aggregated

employee skill set data, also called matched skills or matched skill features.
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[0081] In one embodiment, the matched skills included in the skill set for each employee
represented in the initial skill set matched employee data are normalized to generate normalized
initial skill set matched employee data for each employee. In one embodiment, the normalization
process is based on the dynamic aggregated “on-the-job” acquired skill set data for the employee
associated with the matched skills.

[0082] Consequently, the disclosed embodiments provide for “normalizing” the skills of
one employee with respect to the skills of another employee so that the skill sets of multiple
employees can be compared objectively with respect to the needs of a given task, project, or
case. This is accomplished by dynamically taking into consideration, and integrating, the effect
of historical and current aggregated “on the job” employee performance and work experience
parameters of the employees with respect to their reported/known skills and the potential tasks,
projects, and cases, and/or clients. As a result, using the disclosed embodiments, the
comparisons and analysis of the skill set data of multiple employees reflects “real world” and
aggregated “on the job” performance considerations regarding the reported/known skills of the
employees and the identified needs of a given job or client. Consequently, the disclosed
normalization process integrates aggregated dynamic employee skills obtained “on the job” to
uniformly evaluate an employee’s skill set data.

[0083] In one embodiment, the normalized matched skill set features represented in the
normalized initial skill set matched employee data for each initially matched employee is then
used to generate normalized employee skill set vector data for each employee represented in the
initial skill set matched employee data. In one embodiment, the normalized employee skill set
vector data includes normalized employee skill set vector elements that correlate to each of the
normalized matched skill set features associated with each initially matched employee
represented in the initial skill set matched employee data.

[0084] In one embodiment, the new case vector data, the normalized employee skill set
vector data for each initially matched employee, and the new case rules and constraints data are
used as input data to a previously trained machine learning model.

[0085] In one embodiment, the output of the machine learning model is raw ranked skill
matched employee recommendation data. In one embodiment, the raw ranked skill matched
employee recommendation data includes data representing the employees matched, or most
closely matched, to the new case using the machine learning model.

[0086] In one embodiment, the raw ranked skill matched employee recommendation

data is then filtered based on rules and constraints represented in the new case rules and
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constraints data to generate filtered skill matched employee recommendation data representing
the employees matched, or most closely matched, to the new case that also comply with the
rules and constraints of the new case rules and constraints data.

[0087] In one embodiment, the filtered skill matched employee recommendation data is
then further processed/filtered to generate recommended employee data for the new case based
on employee workload balancing, and/or regional considerations, and/or the need to more fully
develop/expand individual employee skills, and/or anticipated needs or issues associated with a
given task, project, or case.

[0088] In one embodiment, the recommended employee data for the new case includes
data representing the employee, or employees, having normalized skill set data most closely
matching the new case requirements and skill set data, that are in compliance with the new case
rules and constraints, that meet the experience, regional, and/or workload balancing
requirements, and that are therefore recommended for assignment/allocation to the new task,
project, or case.

[0089] In one embodiment, the recommended employee data for the new case, and/or the
reasons and ranking for the recommended employees, is provided to a decision maker for
approval, editing, and final employee assignment/allocation. In various embodiments, the
decision maker receiving the recommended employee data for the new case can be, but is not
limited to, one or more of: a human decision maker, such as a supervisor or other employee
having access/decision maker permissions for approval, editing, and final employee
assignment/allocation; one or more applications used for approval, editing, and final employee
assignment/allocation, and/or for further processing of the recommended employee data for the
new case; and/or any other entity, such as a corporation, responsible for approval, editing, and
final employee assignment/allocation.

[0090] As shown above, embodiments of the present disclosure use normalized multi-
dimensional employee skill set data obtained from multiple sources along with machine learning
algorithms, rules and constraints filtering, and load balancing to address some of the
shortcomings associated with traditional approaches to the long-standing technical problem of
effectively and efficiently allocating human resources to tasks, projects, or cases being
performed on behalf of the clients of the employer business.

[0091] In addition, the disclosed multi-dimensional system is not static or fixed, but

rather is user customizable and capable or incorporating new data and input dynamically and in
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nearly real-time. This allows more data, elements, and dimensions, to be added to further refine
the employee dynamic skills obtained from a potentially changing set of multiple sources.
[0092] However, while the embodiments of the present disclosure provide highly efficient,
effective, and versatile systems and methods for effectively and efficiently allocating human
resources to tasks, projects, or cases being performed on behalf of the clients of the employer
business, the disclosed embodiments of systems and methods for providing a multi-dimensional
human resource allocation advisor do not encompass, embody, or preclude other forms of
innovation in the area of human resource allocation.

[0093] In addition, the disclosed embodiments of systems and methods for providing a
multi-dimensional human resource allocation advisor are not abstract ideas for at least several
reasons.

[0094] First, as noted above, each employee of a business can potentially have numerous
specialized skills, and/or experience with numerous specific products, modules, and/or features
and/or capabilities associated with those products and modules for which the business provides
support and employees. Given that each employee can have potentially hundreds of skills
associated with potentially hundreds of products and modules, it is often the case that a single
employee’s skill set can include hundreds, or even thousands, of individual skills. Consequently,
ensuring the efficient and effective allocation of the employees best suited, i.e., most qualified,
to support a given task, project, or case can rapidly become a complicated and daunting task.
[0095] Indeed, the problem can be so complex that it is not possible for a human being to
accurately identify and comprehend the interaction and relationships between the skill sets of
multiple, even hundreds, of employees, each having potentially hundreds, or even thousands, of
individual skills, and the requirements of multiple, even hundreds, of tasks, projects, or cases for
potentially hundreds of clients of the business, each having potentially hundreds, or even
thousands, of skill set requirements and contract performance requirements and limitations. The
problem becomes even more complicated when availability, regional need, and workload for
each qualified employee must also be taken into account. The result is a problem complexity
that makes it impossible for a human being to recognize significant relationships and
interconnections between factors necessary to most effectively and efficiently allocate human
resources to particular tasks, projects, or cases.

[0096] In contrast, the disclosed embodiments utilize machine learning techniques in a
unique way to identify, normalize, and rank employee skill sets in ways a human being is not

capable of doing, and based on relationships a human being could not discern. Consequently,
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the disclosed systems and methods for providing a multi-dimensional human resource allocation
advisor are not abstract ideas because they are not merely an idea itself and cannot be performed
mentally or using pen and paper.

[0097] Second, the disclosed systems and methods for providing a multi-dimensional
human resource allocation advisor are not abstract ideas because they are not a fundamental
economic practice (e.g., are not merely creating a contractual relationship, hedging, mitigating a
settlement risk, etc.).

[0098] Third, although mathematics may be used in the disclosed systems and methods for
providing a multi-dimensional human resource allocation advisor, the disclosed and claimed
systems and methods are not abstract ideas because they are not simply a mathematical
relationship/formula.

[0099] In addition, as discussed above, the disclosed method and system for providing a
multi-dimensional human resource allocation advisor provides consolidated, normalized, and
more focused data which provides for the processing and storage of consolidated and more
accurate data, and minimizes the processing of irrelevant, inaccurate, or erroneous data.
Therefore, using the disclosed embodiments, unnecessary data analysis, transfer, and storage is
avoided. Consequently, using the disclosed method and system for providing a multi-
dimensional human resource allocation advisor results in more efficient use of human and non-
human resources, fewer processor cycles being utilized, reduced memory utilization, and less
communications bandwidth being utilized to relay data to, and from, backend systems and
various systems and parties. As a result, computing systems are transformed into faster, more
efficient, and more effective computing systems by implementing the disclosed embodiments.
[0100] In addition, the disclosed embodiments represent an ordered combination of
operations, including integration, normalization, and machine learning processing of data that
together amount to significantly more than any abstract idea and represent an inventive concept
and technological advancement.

[0101] FIG. 1 is an illustration of the design hierarchy 100 of a system and method for
providing a multi-dimensional human resource allocation advisor, in accordance with one
embodiment.

[0102] As seen in FIG. 1, design hierarchy 100 can include: server layer 101 which can
include the various databases and application servers and their functions discussed and/or
illustrated herein; tools layer 103 which can include the various development tools and/or open

source technologies discussed and/or illustrated herein such as, but not limited to, Python,
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Personal Home Page (PHP), i.e., recursive initialism PHP, MariaDB, etc.; application layer 105
which can include the Autonomous Machine Learning Platform (AMLP) 106 disclosed herein
and the machine learning algorithms, services and models, discussed and/or illustrated herein;
and user layer 107 which can include one or more user applications.

[0103] In various embodiments, the one or more user applications of user layer 107 can
include, but are not limited to: application 108 which, in the present disclosed embodiment, is
Multi-dimensional Human Resources Allocation Advisor (MHRAA) application; application
110 which, in one embodiment, can be a predictive escalation application used to estimate the
odds of a given case being escalated in priority; application 112 which, in one embodiment, can
be a predictive planning application; and any number of other types of applications “N;” as
discussed or illustrated herein, and/or as known in the art at the time of filing, and/or as
developed after the time of filing.

[0104] In various embodiments, any or all of applications 108, 110, 112, and “N,” use
all, or part of, the components and functions of the Autonomous Machine Learning Platform
(AMLP) of application layer 105, and the components of tools layer 103 and/or server layer 101,
with various modifications, to perform their assigned tasks and provide their respective
functions to users.

[0105] A focus of the current disclosure is on the interaction of the Autonomous
Machine Learning Platform with Multi-dimensional Human Resources Allocation Advisor
(MHRAA) application 108 for the purpose of providing a multi-dimensional human resources

advisor, and multi-dimensional human resources recommendation data to users.

PROCESS

[0106] FIGS. 2A and 2B together are a flow diagram of a process for providing multi-
dimensional human resource allocation recommendations, in accordance with one embodiment.
[0107] In one embodiment, process 200 for providing multi-dimensional human resource
allocation recommendations begins at ENTER OPERATION 201 and process flow proceeds to
OBTAIN INITIAL EMPLOYEE SKILL SET DATA OPERATION 203.

[0108] In one embodiment, at OBTAIN INITIAL EMPLOYEE SKILL SET DATA
OPERATION 203 initial employee skill set data is obtained from one or more sources.

[0109] In one embodiment, at OBTAIN INITIAL EMPLOYEE SKILL SET DATA
OPERATION 203, the initial employee skill set data is obtained from one or more sources

including, but not limited to, one or more of: the employees themselves, and/or the employees’
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employment records, and/or the employees’ HR records, and/or public records of certifications
and schooling, and/or employee accounts with professional social media sites, and/or general
social media sites, and/or any other source of initial, self-reported/declared, and/or relatively
static initial employee skill set data, as discussed or illustrated herein, and/or as known in the art
at the time of filing, and/or as developed after the time of filing.

[0110] FIG. 4A is a specific illustrative example of initial employee skill set data where
the employees are engineers and the initial employee skill set data is presented in an initial
employee/engineer skill profile 400. FIG. 4A is discussed in more detail below.

[0111] Returning to FIGS. 2A and 2B, in one embodiment, once initial employee skill
set data is obtained from one or more sources at OBTAIN INITIAL EMPLOYEE SKILL SET
DATA OPERATION 203, process flow proceeds to OBTAIN DYNAMIC EMPLOYEE SKILL
SET DATA OPERATION 205.

[0112] In one embodiment, at OBTAIN DYNAMIC EMPLOYEE SKILL SET DATA
OPERATION 205 dynamic employee skill set data associated with aggregated “on the job”
acquired employee skills and performance is obtained.

[0113] In one embodiment, at OBTAIN DYNAMIC EMPLOYEE SKILL SET DATA
OPERATION 205 the employees’ dynamic employee skill set data associated with aggregated
“on the job” acquired skills and performance includes, and is obtained at the product line,
product, and release or version level based on, one or more of: dynamically updated task,
project, or case closure data associated with the employees, including total number of closed
tasks, projects, or cases; dynamically updated average time to close for tasks, projects, or cases;
dynamically updated average client survey or ranking data per customer/product/employee;
dynamically updated experience and team participation data, dynamically updated team
leadership experience data, dynamically updated case priority experience; dynamically updated
milestones per time period for determining the current loading of the employee; and/or any other
source of dynamic employee skill set data as discussed or illustrated herein, as known in the art
at the time of filing, and/or as developed after the time of filing.

[0114] FIGS. 4B through 4F illustrate specific illustrative examples of dynamic
employee skill data for the specific illustrative example where the employees are software
engineers.

[0115] In particular: FIG. 4B is a specific illustrative example of employee/engineer
profile data 420 in accordance with one embodiment; FIG. 4C is a specific illustrative example

of employee/engineer product-module skills data 430 included in the dynamic employee skill
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data in accordance with one embodiment; FIG. 4D is a specific illustrative example of
employee/engineer case type skills data 440 included in dynamic employee skill data in
accordance with one embodiment; FIG. 4E is a specific illustrative example of
employee/engineer complexity attained skills data 450, included in dynamic employee skill data
in accordance with one embodiment; and FIG. 4F is a specific illustrative example of
employee/engineer survey averages data 460 included in dynamic employee skill data in
accordance with one embodiment.

[0116] FIG. 4A through 4F are discussed in more detail below.

[0117] Returning to FIGS. 2A and 2B, in one embodiment, once dynamic employee skill
set data associated with aggregated “on the job” acquired employee skills and performance is
obtained at OBTAIN DYNAMIC EMPLOYEE SKILL SET DATA OPERATION 205, process
flow proceeds to OBTAIN EMPLOYEE HR DATA OPERATION 207.

[0118] In one embodiment, at OBTAIN EMPLOYEE HR DATA OPERATION 207
Human Resources (HR) data associated with the employees is obtained.

[0119] In various embodiments, the HR data associated with the employees obtained at
OBTAIN EMPLOYEE HR DATA OPERATION 207 can include, but is not limited to: the
geographic location of the employee; the time zone associated with the employee; the working
time zone associated with the employee; human languages the employee understands, speaks or
writes; machine and programming languages the employee has proficiency with; employee
certifications and/or education data; employee type, such as full-time, part time, contractor, etc.;
employee planned Paid Time Off (PTO); and/or any other HR data, as discussed or illustrated
herein, and/or as known in the art at the time of filing, and/or as becomes known/available after
the time of filing.

[0120] In one embodiment, once HR data associated with the employees is obtained at
OBTAIN EMPLOYEE HR DATA OPERATION 207, process flow proceeds to AGGREGATE
THE INITIAL EMPLOYEE SKILL SET DATA, THE DYNAMIC EMPLOYEE SKILL SET
DATA, AND THE EMPLOYEE HR DATA TO GENERATE AGGREGATED EMPLOYEE
SKILL SET DATA OPERATION 209.

[0121] In one embodiment, at AGGREGATE THE INITIAL EMPLOYEE SKILL SET
DATA, THE DYNAMIC EMPLOYEE SKILL SET DATA, AND THE EMPLOYEE HR
DATA TO GENERATE AGGREGATED EMPLOYEE SKILL SET DATA OPERATION 209

employee skill set consolidation is performed.
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[0122] In one embodiment, at AGGREGATE THE INITIAL EMPLOYEE SKILL SET

DATA, THE DYNAMIC EMPLOYEE SKILL SET DATA, AND THE EMPLOYEE HR
DATA TO GENERATE AGGREGATED EMPLOYEE SKILL SET DATA OPERATION 209,
employee skill set consolidation is performed based on a multi-dimensional analysis of the
aggregated initial employee skill set data, dynamic employee skill set data, and other employee
data such as, but not limited to, Human Resources (HR), and/or other employee records data, to
generate aggregated employee skill set data for each employee, and dynamically update the
aggregated employee skill set data for each employee.

[0123] As discussed below, in one embodiment, the disclosed consolidating, rectifying,
and unifying of the initial employee skill set data, the dynamic employee skill set data, and the
employee HR data performed at AGGREGATE THE INITIAL EMPLOYEE SKILL SET
DATA, THE DYNAMIC EMPLOYEE SKILL SET DATA, AND THE EMPLOYEE HR
DATA TO GENERATE AGGREGATED EMPLOYEE SKILL SET DATA OPERATION 209
provides employee skill set dimensions that bring unique and different perspectives of employee
skills that are important for a unified view of the employee skills, and, as also discussed in more
detail below, allow for the generation and normalization of employee skill set data which, in
turn, is used in one embodiment, to generate the disclosed normalized employee skill set vector
data used for making conclusions and decisions for case assignments in accordance with one
embodiment.

[0124] In one embodiment, once employee skill set consolidation is performed at
AGGREGATE THE INITIAL EMPLOYEE SKILL SET DATA, THE DYNAMIC
EMPLOYEE SKILL SET DATA, AND THE EMPLOYEE HR DATA TO GENERATE
AGGREGATED EMPLOYEE SKILL SET DATA OPERATION 209, process flow proceeds to
GENERATE EMPLOYER/SUPERVISOR-IMPOSED RULES AND CONSTRAINTS DATA
OPERATION 211.

[0125] In one embodiment, at GENERATE EMPLOYER/SUPERVISOR-IMPOSED
RULES AND CONSTRAINTS DATA OPERATION 211 employer/supervisor-imposed rules
and constraints are defined and employer/supervisor-imposed rules and constraints data is
generated.

[0126] In one embodiment, specific examples of employer/ supervisor-imposed rules
and constraints defined at GENERATE EMPLOYER/SUPERVISOR-IMPOSED RULES AND
CONSTRAINTS DATA OPERATION include, but are not limited to: rules and constraints

limiting the number of active tasks, projects, or cases that can be assigned to any, or particular,
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employees; rules and constraints limiting the number of active deadlines or benchmarks per
defined time frame that can be assigned to any, or particular, employees; rules and constraints
limiting the maximum number of active tasks, projects, or cases of a particular priority or
urgency that can be assigned to any, or particular, employees; rules and constraints regarding the
use of particular types of employees, such as full-time employees, before assigning other types
of employees, such as contract employees; rules and constraints regarding employee experience
required for various roles with different priority tasks, projects, or cases, and clients, and/or any
other employer/supervisor-imposed rules and constraints as discussed or illustrated herein,
and/or as known in the art at the time of filing, and/or as developed or made available after the
time of filing.

[0127] Of note, typically, cases having a higher assigned priority have a correspondingly
higher number of associated milestones/goals for a given time frame. As an example, a priority
two (P2) case may have 5 milestones/goals being tracked per week while a priority one (P1) case
may have 10 milestones per day. Consequently, using the disclosed embodiments, not just the
total number of cases is tracked, but also the priority, and therefore associated milestones/goals
per given time frame, is tracked.

[0128] In one embodiment, specific examples of employer/ supervisor-imposed rules
and constraints defined at GENERATE EMPLOYER/SUPERVISOR-IMPOSED RULES AND
CONSTRAINTS DATA OPERATION include also, but are not limited to: rules and constraints
pertaining to the region an employee works in, and the teams, supervisors, and organization for
that region, to allow for the selection of employees that can service a product line and/or support
a team for clients and cases throughout the globe in a “follow the sun” model where cases can be
passed between teams, regions, and offices globally to reduce delays and increase
responsiveness to clients.

[0129] In one embodiment, the employer/supervisor-imposed rules and constraints can
be activated and/or modified and adjusted at any time by any employer or supervisor with access
rights and for any supported product or module. Consequently, the disclosed embodiments are
extremely flexible in that thresholds and rule and constraint sets can be defined and modified for
each of the employee skills with respect to any product line, product team, service, client, or
case, at any time, and by anyone having access/allocation rights.

[0130] In one embodiment, once employer/supervisor-imposed rules and constraints are

defined and employer/supervisor-imposed rules and constraints data is generated at
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GENERATE EMPLOYER/SUPERVISOR-IMPOSED RULES AND CONSTRAINTS DATA
OPERATION 211, process flow proceeds to OBTAIN NEW CASE DATA OPERATION 213.

[0131] In one embodiment, at OBTAIN NEW CASE DATA OPERATION 213 new
case data is obtained.

[0132] In one embodiment, the new case data is obtained at OBTAIN NEW CASE
DATA OPERATION 213 from case intake and management systems used to enter new task,
project, or case requests by employees of the business and/or clients of the business.

[0133] In various embodiments, the new case data includes, but is not limited to, data
representing: the name of the task, project, or case; the name of the client for which the task,
project, or case is to be performed; the priority of the task, project, or case; the priority of the
client associated with the task, project, or case; the equipment type or product line associated
with the task, project, or case; any subcomponents included with the equipment type or product
line associated with the task, project, or case; the type of task, project, or case; the complexity of
task, project, or case; whether the client associated with the task, project, or case is an escalated
or strategic client; the average of any survey or review data associated with the client and/or
task, project, or case; the geographic location of the client and/or where task, project, or case is
to be performed; the time zone associated with the location of the client and/or where the task,
project, or case is to be performed; and/or any other new case data, as discussed or illustrated
herein, and/or as known in the art at the time of filing, and/or as made available after the time of
filing.

[0134] In one embodiment, once new case data is obtained at OBTAIN NEW CASE
DATA OPERATION 213, process flow proceeds to OBTAIN CLIENT DATA FOR THE
CLIENT ASSOCIATED WITH THE NEW CASE DATA OPERATION 215.

[0135] In one embodiment, in addition to the new case data obtained, historic and
current client data for the client associated with the new case data is obtained at OBTAIN
CLIENT DATA FOR THE CLIENT ASSOCIATED WITH THE NEW CASE DATA
OPERATION 215. In various embodiments, the client data obtained at OBTAIN CLIENT
DATA FOR THE CLIENT ASSOCIATED WITH THE NEW CASE DATA OPERATION 215
is aggregated client data and at least part of the client data is obtained as part of the new case
data and can include, but is not limited to, data representing: the priority of the client; the type of
equipment or product lines associated with the client; any contractual obligations and/or
requirements associated with the client and/or task, project, or case performed on behalf of the

client; whether the client is an escalated or strategic client; the average of any survey or review
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data associated with the client; the geographic location of the client; the time zone associated
with the location of the client; and/or any other client data, as discussed or illustrated herein,
and/or as known in the art at the time of filing, and/or as made available or known after the time
of filing.

[0136] In various embodiments, the client data is obtained from one or more of, but not
limited to: client and/or case records maintained by the employer business; social media
accounts associated with the client; websites and advertising associated with the client; and/or
any other source of client data, as discussed or illustrated herein, and/or as known in the art at
the time of filing, and/or as made available or known after the time of filing.

[0137] In one embodiment, once historic and current client data for the client associated
with the new case data is obtained at OBTAIN CLIENT DATA FOR THE CLIENT
ASSOCIATED WITH THE NEW CASE DATA OPERATION 215, process flow proceeds to
PROCESS THE NEW CASE DATA AND THE CLIENT DATA TO GENERATE NEW CASE
REQUIREMENTS AND SKILL SET DATA OPERATION 217.

[0138] In one embodiment, at PROCESS THE NEW CASE DATA AND THE CLIENT
DATA TO GENERATE NEW CASE REQUIREMENTS AND SKILL SET DATA
OPERATION 217 new case requirements and skill set data is identified/generated.

[0139] In one embodiment, at PROCESS THE NEW CASE DATA AND THE CLIENT
DATA TO GENERATE NEW CASE REQUIREMENTS AND SKILL SET DATA
OPERATION 217 the new case data of OBTAIN NEW CASE DATA OPERATION 213 and
the client data of OBTAIN CLIENT DATA FOR THE CLIENT ASSOCIATED WITH THE
NEW CASE DATA OPERATION 215 is processed to identify new case requirements and/or
contractual obligations associated with the new case and the skill set that will be required of the
employees assigned to the new case in order to meet the needs of the task, project, or case and/or
client.

[0140] In one embodiment, new case requirements and skill set data is then generated
representing the identified new case requirements and/or contractual obligations associated with
the new case and new case skill set.

[0141] In one embodiment, once new case requirements and skill set data is identified at
PROCESS THE NEW CASE DATA AND THE CLIENT DATA TO GENERATE NEW CASE
REQUIREMENTS AND SKILL SET DATA OPERATION 217, process flow proceeds to
PROCESS THE NEW CASE REQUIREMENTS AND SKILL SET DATA TO IDENTIFY
CLIENT-IMPOSED RULES AND CONSTRAINTS DATA OPERATION 219.
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[0142] In one embodiment, at PROCESS THE NEW CASE REQUIREMENTS AND
SKILL SET DATA TO IDENTIFY CLIENT-IMPOSED RULES AND CONSTRAINTS
DATA OPERATION 219 client-imposed rules and constraints data is generated.

[0143] In one embodiment, at PROCESS THE NEW CASE REQUIREMENTS AND
SKILL SET DATA TO IDENTIFY CLIENT-IMPOSED RULES AND CONSTRAINTS
DATA OPERATION 219 the new case requirements and skill set data of PROCESS THE NEW
CASE DATA AND THE CLIENT DATA TO GENERATE NEW CASE REQUIREMENTS
AND SKILL SET DATA OPERATION 217 is further processed to identify client-imposed
rules and constraints and client-imposed rules and constraints data is generated.

[0144] In various embodiments, the client-imposed rules and constraints data includes,
but is not limited to: rules and constraints indicating required citizenship for employees working
for the client and/or assigned to the new case; rules and constraints indicating required languages
spoken by employees working for the client and/or assigned to the new case; rules and
constraints regarding availability of employees working for the client and/or assigned to the new
case; and/or any other client-imposed rules and constraints, as discussed or illustrated herein,
and/or as known in the art at the time of filing, and/or as developed or made available after the
time of filing.

[0145] In one embodiment, once the client-imposed rules and constraints data is
generated at PROCESS THE NEW CASE REQUIREMENTS AND SKILL SET DATA TO
IDENTIFY CLIENT-IMPOSED RULES AND CONSTRAINTS DATA OPERATION 219,
process flow proceeds to AGGREGATE THE EMPLOYER/SUPERVISOR-IMPOSED RULES
AND CONSTRAINTS DATA AND THE CLIENT-IMPOSED RULES AND CONSTRAINTS
DATA TO GENERATE NEW CASE RULES AND CONSTRAINTS DATA OPERATION
221.

[0146] In one embodiment, at AGGREGATE THE EMPLOYER/SUPERVISOR-
IMPOSED RULES AND CONSTRAINTS DATA AND THE CLIENT-IMPOSED RULES
AND CONSTRAINTS DATA TO GENERATE NEW CASE RULES AND CONSTRAINTS
DATA OPERATION 221 the employer/supervisor-imposed rules and constraints data of
GENERATE EMPLOYER/SUPERVISOR-IMPOSED RULES AND CONSTRAINTS DATA
OPERATION 211 and the client-imposed rules and constraints data of PROCESS THE NEW
CASE REQUIREMENTS AND SKILL SET DATA TO IDENTIFY CLIENT-IMPOSED
RULES AND CONSTRAINTS DATA OPERATION 219 are aggregated and rectified to

generate new case rules and constraints data.
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[0147] FIG. 6A shows specific illustrative examples of rules and constraints data
representing selectable and editable rules and constraints generated at AGGREGATE THE
EMPLOYER/SUPERVISOR-IMPOSED RULES AND CONSTRAINTS DATA AND THE
CLIENT-IMPOSED RULES AND CONSTRAINTS DATA TO GENERATE NEW CASE
RULES AND CONSTRAINTS DATA OPERATION 221.

[0148] As mentioned above, in one embodiment, the rules and constraints of FIG. 6A
can be activated and/or modified and adjusted at any time by any employer or supervisor with
access rights and for any supported product or module. Consequently, the disclosed
embodiments are extremely flexible in that thresholds and rule and constraint sets can be defined
for each of the employee skills with respect to any product line, product team, service, client, or
task/project/case, at any time, and by anyone having access/allocation rights.

[0149] As a specific illustrative example, FIGS. 6B and 6C show specific illustrative
examples of rules and constraints modification interfaces for setting and editing rule and
constraint values in accordance with one embodiment.

[0150] FIGS. 6A, 6B, and 6C are discussed in more detail below.

[0151] Returning to FIGS. 2A and 2B, in one embodiment, once the
employer/supervisor-imposed rules and constraints data and the client-imposed rules and
constraints data are aggregated and rectified to generate new case rules and constraints data at
AGGREGATE THE EMPLOYER/SUPERVISOR-IMPOSED RULES AND CONSTRAINTS
DATA AND THE CLIENT-IMPOSED RULES AND CONSTRAINTS DATA TO
GENERATE NEW CASE RULES AND CONSTRAINTS DATA OPERATION 221, process
flow proceeds to PROCESS THE NEW CASE REQUIREMENTS AND SKILL SET DATA
AND THE NEW CASE RULES AND CONSTRAINTS DATA TO GENERATE NEW CASE
VECTOR DATA OPERATION 223.

[0152] As discussed below, in one embodiment, machine learning algorithms are used to
identify, normalize, and rank the aggregated employee skill set data with respect to skill sets
identified as being needed for a given task, project, or case and job specific requirements
associated with the given project, task, or case, of the new case requirements and skill set data.
To this end, in one embodiment, at PROCESS THE NEW CASE REQUIREMENTS AND
SKILL SET DATA AND THE NEW CASE RULES AND CONSTRAINTS DATA TO
GENERATE NEW CASE VECTOR DATA OPERATION 223 the new case requirements and
skill set data of PROCESS THE NEW CASE DATA AND THE CLIENT DATA TO
GENERATE NEW CASE REQUIREMENTS AND SKILL SET DATA OPERATION 217 and
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the new case rules and constraints data of AGGREGATE THE EMPLOYER/SUPERVISOR-
IMPOSED RULES AND CONSTRAINTS DATA AND THE CLIENT-IMPOSED RULES
AND CONSTRAINTS DATA TO GENERATE NEW CASE RULES AND CONSTRAINTS
DATA OPERATION 221 are processed to generate new case vector data.

[0153] In one embodiment, at PROCESS THE NEW CASE REQUIREMENTS AND
SKILL SET DATA AND THE NEW CASE RULES AND CONSTRAINTS DATA TO
GENERATE NEW CASE VECTOR DATA OPERATION 223 the new case requirements and
skill set data and the new case rules and constraints data are processed to generate new case
vector data representing the required skills and requirements for a hypothetical employee ideally
matched to the new case.

[0154] In one embodiment, the new case vector data is derived from identified new case
ideal employee data and includes two or more new case vector elements corresponding to the
new case ideal employee data elements. In one embodiment, the new case vector data is
generated by one or more machine learning services and/or modules using the new case
requirements and skill set data and the new case rules and constraints data as input data. In one
embodiment, each of the two or more new case elements correlates to one of the new case
requirements and skill set data elements.

[0155] In various embodiments, one or more of the machine learning services or
modules includes but is not limited to, one or more of: a supervised machine learning service or
model; an unsupervised machine learning service or model; a semi-supervised machine learning
service or model; or any other machine learning service or model capable of generating new
case vector data based on the new case requirements and skill set data and the new case rules
and constraints data, as discussed or illustrated herein, and/or as known in the art at the time of
filing, and/or as developed or made available after the time of filing.

[0156] FIG. 8 is a graphic illustration of a specific illustrative example of new case
vector elements 800 where the employees are software engineers, in accordance with one
embodiment. FIG. 8 is discussed in more detail below.

[0157] Returning to FIGS. 2A and 2B, in one embodiment, once the new case vector
data is generated at PROCESS THE NEW CASE REQUIREMENTS AND SKILL SET DATA
AND THE NEW CASE RULES AND CONSTRAINTS DATA TO GENERATE NEW CASE
VECTOR DATA OPERATION 223, process flow proceeds to PROCESS THE
AGGREGATED EMPLOYEE SKILL SET DATA AND THE NEW CASE REQUIREMENTS
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AND SKILL SET DATA TO IDENTIFY INITIAL SKILL SET MATCHED EMPLOYEE
DATA OPERATION 225.

[0158] In one embodiment, at PROCESS THE AGGREGATED EMPLOYEE SKILL
SET DATA AND THE NEW CASE REQUIREMENTS AND SKILL SET DATA TO
IDENTIFY INITIAL SKILL SET MATCHED EMPLOYEE DATA OPERATION 225 initial
skill set matched employee data is generated.

[0159] In one embodiment, at PROCESS THE AGGREGATED EMPLOYEE SKILL
SET DATA AND THE NEW CASE REQUIREMENTS AND SKILL SET DATA TO
IDENTIFY INITIAL SKILL SET MATCHED EMPLOYEE DATA OPERATION 225 the
aggregated employee skill set data for each employee and the new case requirements and skill
set data are skill matched to identify initial skill set matched employee data representing
employees that appear to have associated skill set data that matches, or most closely matches,
the skill set indicated in the new case requirements and skill set data, along with their associated
skill set data.

[0160] In one embodiment, at PROCESS THE AGGREGATED EMPLOYEE SKILL
SET DATA AND THE NEW CASE REQUIREMENTS AND SKILL SET DATA TO
IDENTIFY INITIAL SKILL SET MATCHED EMPLOYEE DATA OPERATION 225 the
aggregated employee skill set data for each employee and the new case requirements and skill
set data are skill matched using one or more machine learning algorithms such as, but not
limited to, K nearest Neighbor (KNN) classification and weighted or non-weighted Euclidian
Distance methods, or any other classification algorithms/methods, as discussed or illustrated
herein , and/or as known in the art at the time of filing, and/or as developed after the time of
filing.

[0161] In one embodiment, at PROCESS THE AGGREGATED EMPLOYEE SKILL
SET DATA AND THE NEW CASE REQUIREMENTS AND SKILL SET DATA TO
IDENTIFY INITIAL SKILL SET MATCHED EMPLOYEE DATA OPERATION 225
employees are initially determined to match, or most closely match, the skill set indicated in the
new case requirements and skill set data based on identified common skills present in both the
new case requirements and skill set data and the aggregated employee skill set data, also called
matched skills or matched skill features.

[0162] In one embodiment, once initial skill set matched employee data is generated at
PROCESS THE AGGREGATED EMPLOYEE SKILL SET DATA AND THE NEW CASE
REQUIREMENTS AND SKILL SET DATA TO IDENTIFY INITIAL SKILL SET
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MATCHED EMPLOYEE DATA OPERATION 225, process flow proceeds to FOR EACH
SKILL SET MATCHED EMPLOYEE, NORMALIZE THE MATCHED SKILL FEATURES
OPERATION 227.

[0163] In one embodiment, machine learning algorithms are used to identify, normalize,
and rank the aggregated employee skill set data with respect to skill sets identified as being
needed for a given task, project, or case and job specific requirements associated with the given
task, project, or case.

[0164] In one embodiment, at FOR EACH SKILL SET MATCHED EMPLOYEE,
NORMALIZE THE MATCHED SKILL FEATURES OPERATION 227 normalized employee
skill set data is generated for each employee skill set matched employee.

[0165] In one embodiment, the matched skills included in the skill set for each employee
represented in the initial skill set matched employee data are normalized to generate normalized
employee skill set data for each employee. In one embodiment, the normalization process is
based on the dynamic “on-the-job” acquired skill set data for the employee associated with the
matched skills.

[0166] In various embodiments, the dynamic skill set data for the employee associated
with the matched skill set features can include, but is not limited to, data representing one or
more of: total cases closed by the employee; average resolution time for cases closed by the
employee; average customer satisfaction review score data for the employee; cases owned
and/or closed by the employee that are related to the matched skill set feature; cases led and
closed by the employee that are related to the skill set feature; cases contributed to by the
employee that are related to the matched skill set feature; resolution time associated with cases
owned, and/or closed, and/or participated in by the employee team that are related to the
matched skill set feature; reviews and customer satisfaction input/ratings for the employee team
associated with the matched skill set feature; and/or any other dynamic skill set data associated
with an employee and a matched skill set feature, as discussed or illustrated herein, and/or as
known in the art at the time of filing, and/or as becomes available after the time of filing,
[0167] FIG. 9A is a high-level graphic illustration of a specific illustrative example of
the skill finding, skill normalizing, and skill ranking performed in accordance with one
embodiment.

[0168] FIG. 9B is a specific illustrative example of the results of the skill finding, skill

normalizing, and skill ranking of FIG. 9A performed in accordance with one embodiment.
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[0169] Returning to FIGS. 2A and 2B, in one embodiment, the normalized initial skill
set matched employee data for each employee is generated using the dynamic skill set data for
the employee associated with the matched skills and one or more machine learning algorithms
such as, but not limited to, Min-Max Normalization, or any other normalization
algorithms/methods, as discussed or illustrated herein, and/or as known in the art at the time of
filing, and/or as developed after the time of filing.

[0170] FIG. 9C is a specific illustrative example of normalization data and processing
attributes associated with one illustrative example of a normalization process performed in
accordance with one embodiment.

[0171] FIG. 9D illustrates some of the steps of a specific illustrative example of the
normalization and skill matching process in accordance with one embodiment.

[0172] The disclosed embodiments provide for “normalizing” the skills of one employee
with respect to the skills of another employee so that the skill sets of multiple employees can be
compared objectively with respect to the needs of a given task, project, or case. This is
accomplished by taking into consideration, and integrating, the effect of historical and current
aggregated “on the job” employee performance and dynamic work experience parameters of the
employees with respect to their reported/known skills and the potential tasks, projects, or cases
and/or clients. As a result, using the disclosed embodiments, the comparisons and analysis of
the skill set data of multiple employees reflects “real world” and aggregated “on the job”
performance considerations regarding the reported/known skills of the employees and the
identified needs of a given task, project, or case or client. Consequently, the disclosed
normalization process integrates dynamic employee skills obtained “on the job” to uniformly
evaluate an employee’s skill set data.

[0173] FIGS. 9A, 9B, 9C, and 9D are discussed in more detail below.

[0174] Returning to FIGS. 2A and 2B, in one embodiment, once normalized employee
skill set data is generated for each employee skill set matched employee at FOR EACH SKILL
SET MATCHED EMPLOYEE, NORMALIZE THE MATCHED SKILL FEATURES
OPERATION 227, process flow proceeds to FOR EACH SKILL SET MATCHED
EMPLOYEE GENERATE NORMALIZED EMPLOYEE SKILL SET VECTOR DATA
BASED ON THE NORMALIZED EMPLOYEE SKILL SET DATA AND FEATURES
OPERATION 229.

[0175] In one embodiment, at FOR EACH SKILL SET MATCHED EMPLOYEE
GENERATE NORMALIZED EMPLOYEE SKILL SET VECTOR DATA BASED ON THE
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NORMALIZED EMPLOYEE SKILL SET DATA AND FEATURES OPERATION 229
normalized employee skill set vector data is generated.

[0176] In one embodiment, at FOR EACH SKILL SET MATCHED EMPLOYEE
GENERATE NORMALIZED EMPLOYEE SKILL SET VECTOR DATA BASED ON THE
NORMALIZED EMPLOYEE SKILL SET DATA AND FEATURES OPERATION 229, the
normalized skill set features represented in the normalized employee skill set data for each
initially matched employee of FOR EACH SKILL SET MATCHED EMPLOYEE,
NORMALIZE THE MATCHED SKILL FEATURES OPERATION 227 is used to generate
normalized employee skill set vector data for each employee represented in the initial skill set
matched employee data. In one embodiment, the normalized employee skill set vector data
includes normalized employee skill set vector elements that correlate to each of the normalized
employee skill set data features associated with each initially matched employee represented in
the initial skill set matched employee data.

[0177] In one embodiment, normalized employee skill set vector data for each initially
matched employee is generated by one or more machine learning services and/or models using
the normalized matched skill set features and the new case rules and constraints data as input
data. In various embodiments, one or more of the machine learning services or modules includes
but is not limited to, one or more of: a supervised machine learning service or model; an
unsupervised machine learning service or model; a semi-supervised machine learning service or
model; or any other machine learning service or model capable of generating normalized
employee skill set vector data based on using the normalized employee skill set data features and
the new case rules and constraints data as input data, as discussed or illustrated herein, and/or as
known in the art at the time of filing, and/or as developed or made available after the time of
filing.

[0178] FIG. 10 is a graphic illustration of a specific illustrative example normalized
employee skill set vector elements 1000, in accordance with one embodiment. FIG. 10 is
discussed in more detail below.

[0179] Returning to FIGS. 2A and 2B, in one embodiment, once normalized employee
skill set vector data is generated at FOR EACH SKILL SET MATCHED EMPLOYEE
GENERATE NORMALIZED EMPLOYEE SKILL SET VECTOR DATA BASED ON THE
NORMALIZED EMPLOYEE SKILL SET DATA AND FEATURES OPERATION 229,
process flow proceeds from FIG. 2A to FIG. 2B and PROVIDE THE NORMALIZED
EMPLOYEE SKILL SET VECTOR DATA FOR EACH SKILL SET MATCHED EMPLOYEE
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AND THE NEW CASE VECTOR DATA TO A MACHINE LEARNING ALGORITHM TO
GENERATE RAW RANKED SKILL MATCHED EMPLOYEE RECOMMENDATION
DATA OPERATION 231.

[0180] In one embodiment, at PROVIDE THE NORMALIZED EMPLOYEE SKILL
SET VECTOR DATA FOR EACH SKILL SET MATCHED EMPLOYEE AND THE NEW
CASE VECTOR DATA TO A MACHINE LEARNING ALGORITHM TO GENERATE RAW
RANKED SKILL MATCHED EMPLOYEE RECOMMENDATION DATA OPERATION
231, raw ranked skill matched employee recommendation data is generated using one or more
machine learning algorithms.

[0181] In one embodiment, at PROVIDE THE NORMALIZED EMPLOYEE SKILL
SET VECTOR DATA FOR EACH SKILL SET MATCHED EMPLOYEE AND THE NEW
CASE VECTOR DATA TO A MACHINE LEARNING ALGORITHM TO GENERATE
RAW RANKED SKILL MATCHED EMPLOYEE RECOMMENDATION DATA
OPERATION 231 the new case vector data of PROCESS THE NEW CASE REQUIREMENTS
AND SKILL SET DATA AND THE NEW CASE RULES AND CONSTRAINTS DATA TO
GENERATE NEW CASE VECTOR DATA OPERATION 223, the normalized employee skill
set vector data for each initially matched employee of FOR EACH SKILL SET MATCHED
EMPLOYEE GENERATE NORMALIZED EMPLOYEE SKILL SET VECTOR DATA
BASED ON THE NORMALIZED EMPLOYEE SKILL SET DATA AND FEATURES
OPERATION 229, and the new case rules and constraints data of AGGREGATE THE
EMPLOYER/SUPERVISOR-IMPOSED RULES AND CONSTRAINTS DATA AND THE
CLIENT-IMPOSED RULES AND CONSTRAINTS DATA TO GENERATE NEW CASE
RULES AND CONSTRAINTS DATA OPERATION 221 are used as input data to a previously
trained machine learning model.

[0182] In one embodiment, the machine learning model is trained in an offline
environment using training data including, but not limited to: total cases closed by the employee;
average resolution time for cases closed by the employee; average customer satisfaction review
score data for the employee; historic case data, historic client data, historic initial employee skill
set data, historic dynamic employee skill set data, historic employee HR data, and historic rules
and constraints data, as well as aggregated task, project, or case completion data, customer
review/ratings data, and other historic case and historic employee data. In one embodiment,

using this training data, the machine learning model is trained to match and rank the normalized
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employee skill set vector data for each initially matched employee with the new case vector data
using the new case rules and constraints data as matching constraints/filters.

[0183] In various embodiments, the machine learning model is any one or more of’ a
supervised machine learning service or model; an unsupervised machine learning service or
model; a semi-supervised machine learning service or model; or any other machine learning
service or model capable of matching and ranking the normalized employee skill set vector data
for each initially matched employee with the new case vector data using the new case rules and
constraints data as matching constraints/filters.

[0184] As a specific illustrative example, in one embodiment, the machine learning
model utilizes weighted or non-weighted Euclidian Distance methods, or any other ranking
algorithms/methods, as discussed or illustrated herein, and/or as known in the art at the time of
filing, and/or as developed after the time of filing.

[0185] In one embodiment, the output of the machine learning model is raw ranked skill
matched employee recommendation data. In one embodiment, the raw ranked skill matched
employee recommendation data includes data representing the employees matched, or most
closely matched, to the new case.

[0186] FIG. 11 is a graphic illustration of a specific illustrative example of the
interaction and relationship of the new case data 307 of FIG. 3 and new case vector elements
800 of FIG. 8, the aggregated employee skill set data 323 of FIG. 3 and normalized employee
skill set vector elements 1000 of FIG. 10, the skill matching, normalization, and ranking sub-
system 700 of FIG. 7, and raw ranked skill matched employee recommendation data 563 of FIG.
7 in accordance with one embodiment. FIGS. 3, 7, 8, 10, and 11 are discussed in more detail
below.

[0187] Returning to FIGS. 2A and 2B, in one embodiment, once raw ranked skill
matched employee recommendation data is generated using one or more machine learning
algorithms at PROVIDE THE NORMALIZED EMPLOYEE SKILL SET VECTOR DATA
FOR EACH SKILL SET MATCHED EMPLOYEE AND THE NEW CASE VECTOR DATA
TO A MACHINE LEARNING ALGORITHM TO GENERATE RAW RANKED SKILL
MATCHED EMPLOYEE RECOMMENDATION DATA OPERATION 231, process flow
proceeds to FILTER THE RAW RANKED SKILL MATCHED EMPLOYEE
RECOMMENDATION DATA USING THE NEW CASE RULES AND CONSTRAINTS
DATA TO GENERATE FILTERED SKILL MATCHED EMPLOYEE RECOMMENDATION
DATA OPERATION 233.
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[0188] In one embodiment, at FILTER THE RAW RANKED SKILL MATCHED
EMPLOYEE RECOMMENDATION DATA USING THE NEW CASE RULES AND
CONSTRAINTS DATA TO GENERATE FILTERED SKILL MATCHED EMPLOYEE
RECOMMENDATION DATA OPERATION 233 filtered skill matched employee
recommendation data is generated.

[0189] In one embodiment, at FILTER THE RAW RANKED SKILL MATCHED
EMPLOYEE RECOMMENDATION DATA USING THE NEW CASE RULES AND
CONSTRAINTS DATA TO GENERATE FILTERED SKILL MATCHED EMPLOYEE
RECOMMENDATION DATA OPERATION 233 the raw ranked skill matched employee
recommendation data of PROVIDE THE NORMALIZED EMPLOYEE SKILL SET VECTOR
DATA FOR EACH SKILL SET MATCHED EMPLOYEE AND THE NEW CASE VECTOR
DATA TO A MACHINE LEARNING ALGORITHM TO GENERATE RAW RANKED
SKILL MATCHED EMPLOYEE RECOMMENDATION DATA OPERATION 231 is filtered
based on rules and constraints represented in the new case rules and constraints data of
AGGREGATE THE EMPLOYER/SUPERVISOR-IMPOSED RULES AND CONSTRAINTS
DATA AND THE CLIENT-IMPOSED RULES AND CONSTRAINTS DATA TO
GENERATE NEW CASE RULES AND CONSTRAINTS DATA OPERATION 221 to
generate filtered skill matched employee recommendation data representing the employees
matched, or most closely matched, to the new case that also comply with the rules and
constraints of the new case rules and constraints data.

[0190] FIG. 13 is a graphic illustration of the operation of a specific illustrative example
of the filtering sub-system in accordance with one embodiment. FIG. 13 is discussed in more
detail below

[0191] Returning to FIGS. 2A and 2B, in one embodiment, once filtered skill matched
employee recommendation data is generated at FILTER THE RAW RANKED SKILL
MATCHED EMPLOYEE RECOMMENDATION DATA USING THE NEW CASE RULES
AND CONSTRAINTS DATA TO GENERATE FILTERED SKILL MATCHED EMPLOYEE
RECOMMENDATION DATA OPERATION 233, process flow proceeds to PROCESS THE
FILTERED SKILL MATCHED EMPLOYEE RECOMMENDATION DATA USING LOAD
BALANCING AND OPERATIONAL CONSIDERATIONS TO GENERATE
RECOMMENDED EMPLOYEE DATA FOR THE NEW CASE OPERATION 235.

[0192] In one embodiment, at PROCESS THE FILTERED SKILL MATCHED
EMPLOYEE RECOMMENDATION DATA USING LOAD BALANCING AND
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OPERATIONAL CONSIDERATIONS TO GENERATE RECOMMENDED EMPLOYEE
DATA FOR THE NEW CASE OPERATION 235 recommended employee data for the new
case is generated.

[0193] In one embodiment, at PROCESS THE FILTERED SKILL MATCHED
EMPLOYEE RECOMMENDATION DATA USING LOAD BALANCING AND
OPERATIONAL CONSIDERATIONS TO GENERATE RECOMMENDED EMPLOYEE
DATA FOR THE NEW CASE OPERATION 235 the filtered skill matched employee
recommendation data of FILTER THE RAW RANKED SKILL MATCHED EMPLOYEE
RECOMMENDATION DATA USING THE NEW CASE RULES AND CONSTRAINTS
DATA TO GENERATE FILTERED SKILL MATCHED EMPLOYEE RECOMMENDATION
DATA OPERATION 233 is further processed/filtered to generate recommended employee data
for the new case based on employee workload balancing considerations.

[0194] In one embodiment, the purpose of load balancing considerations at PROCESS
THE FILTERED SKILL MATCHED EMPLOYEE RECOMMENDATION DATA USING
LOAD BALANCING AND OPERATIONAL CONSIDERATIONS TO GENERATE
RECOMMENDED EMPLOYEE DATA FOR THE NEW CASE OPERATION 235 is to further
process and/or filter the filtered skill matched employee recommendation data to generate
recommended employee data for the new case based on employee workload balancing
considerations as indicated in employee case loading data and in accordance with one or more
rules and constraints as indicated in new case rules and constraints data. This feature is
discussed in more detail below with respect to FIG. 14.

[0195] In one embodiment, at PROCESS THE FILTERED SKILL MATCHED
EMPLOYEE RECOMMENDATION DATA USING LOAD BALANCING AND
OPERATIONAL CONSIDERATIONS TO GENERATE RECOMMENDED EMPLOYEE
DATA FOR THE NEW CASE OPERATION 235 the filtered skill matched employee
recommendation data of FILTER THE RAW RANKED SKILL MATCHED EMPLOYEE
RECOMMENDATION DATA USING THE NEW CASE RULES AND CONSTRAINTS
DATA TO GENERATE FILTERED SKILL MATCHED EMPLOYEE RECOMMENDATION
DATA OPERATION 233 is further processed/filtered to generate recommended employee data
for the new case based on developing/expanding individual employee skills.

[0196] In one embodiment, the purpose of the addition of developing/expanding
individual employee skills considerations at FILTER THE RAW RANKED SKILL MATCHED
EMPLOYEE RECOMMENDATION DATA USING THE NEW CASE RULES AND
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CONSTRAINTS DATA TO GENERATE FILTERED SKILL MATCHED EMPLOYEE
RECOMMENDATION DATA OPERATION 233 is to develop the skill sets of the employees
of the employer business while, at the same time, meeting the needs of the new case and client.
To this end, employer/supervisor employee development rules governing the assignment of
employees to jobs and cases where they can develop new, and defined, skills determined to be
needed by the employer business and/or the clients of the business, are generated and stored in a
rules and constraints. This feature is discussed in more detail below with respect to FIG. 16.
[0197] In one embodiment, at PROCESS THE FILTERED SKILL MATCHED
EMPLOYEE RECOMMENDATION DATA USING LOAD BALANCING AND
OPERATIONAL CONSIDERATIONS TO GENERATE RECOMMENDED EMPLOYEE
DATA FOR THE NEW CASE OPERATION 235 the filtered skill matched employee
recommendation data of FILTER THE RAW RANKED SKILL MATCHED EMPLOYEE
RECOMMENDATION DATA USING THE NEW CASE RULES AND CONSTRAINTS
DATA TO GENERATE FILTERED SKILL MATCHED EMPLOYEE RECOMMENDATION
DATA OPERATION 233 is further processed/filtered to generate recommended employee data
for the new case based the rules and constraints pertaining to the region or “theater” an
employee works in, and the teams, supervisors, and organization for that region/theater, to allow
for the selection of employees that can service a product line and/or support a team for clients
and cases throughout the globe in a “follow the sun” model where cases can be passed between
teams, regions, and offices globally to reduce delays and increase responsiveness to clients.
[0198] In one embodiment, the recommended employee data for the new case includes
data representing the employee, or employees, having skill set data most closely matching the
new case requirements and skill set data, that are in compliance with the new case rules and
constraints, and that meet the experience and/or workload balancing requirements, and that are
therefore recommended for assignment/allocation to the new task, project, or case.

[0199] FIG. 15 is a high level graphic illustration of the cumulative effect of the
application of a filtering sub-system at FILTER THE RAW RANKED SKILL MATCHED
EMPLOYEE RECOMMENDATION DATA USING THE NEW CASE RULES AND
CONSTRAINTS DATA TO GENERATE FILTERED SKILL MATCHED EMPLOYEE
RECOMMENDATION DATA OPERATION 233 and a load balancing sub-system of
PROCESS THE FILTERED SKILL MATCHED EMPLOYEE RECOMMENDATION DATA
USING LOAD BALANCING AND OPERATIONAL CONSIDERATIONS TO GENERATE
RECOMMENDED EMPLOYEE DATA FOR THE NEW CASE OPERATION 235 on an
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initial pool of employees having skill set data matching, or most closely matching, the identified
required skills associated with a specific case, in accordance with one embodiment. FIG. 15 is
discussed in more detail below.

[0200] Returning to FIGS. 2A and 2B, in one embodiment, once recommended
employee data for the new case is generated at PROCESS THE FILTERED SKILL MATCHED
EMPLOYEE RECOMMENDATION DATA USING LOAD BALANCING AND
OPERATIONAL CONSIDERATIONS TO GENERATE RECOMMENDED EMPLOYEE
DATA FOR THE NEW CASE OPERATION 235, process flow proceeds to PROVIDE THE
RECOMMENDED EMPLOYEE DATA TO A DECISION MAKER FOR REVIEW AND/OR
APPROVAL OPERATION 237.

[0201] In one embodiment, at PROVIDE THE RECOMMENDED EMPLOYEE DATA
TO A DECISION MAKER FOR REVIEW AND/OR APPROVAL OPERATION 237 the
recommended employee data for the new case of PROCESS THE FILTERED SKILL
MATCHED EMPLOYEE RECOMMENDATION DATA USING LOAD BALANCING AND
OPERATIONAL CONSIDERATIONS TO GENERATE RECOMMENDED EMPLOYEE
DATA FOR THE NEW CASE OPERATION 235, and/or the reasons and ranking for the
recommended employees, is provided to a decision maker for approval, editing, and final
employee assignment/allocation.

[0202] In various embodiments, the decision maker receiving the recommended
employee data for the new case can be, but is not limited to, one or more of: a human decision
maker, such as a supervisor or other employee having access/decision maker permissions for
approval, editing, and final employee assignment/allocation; one or more applications used for
approval, editing, and final employee assignment/allocation, and/or for further processing of the
recommended employee data for the new case; and/or any other entity, such as a corporation,
responsible for approval, editing, and final employee assignment/allocation.

[0203] FIGS. 17A, 17B, 17C, 17D, 17E, 17F, and 17G are specific illustrative examples
of user interface screens in accordance with one embodiment that are indicative of the operation
and user experience associated with one illustrative embodiment of a system and method for
providing a multi-dimensional human resource allocation advisor. FIGS. 17A, 17B, 17C, 17D,
17E, 17F, and 17G are discussed in more detail below.

[0204] Returning to FIGS. 2A and 2B, in one embodiment, once the recommended
employee data for the new case is provided to a decision maker for approval, editing, and final

employee assignment/allocation at PROVIDE THE RECOMMENDED EMPLOYEE DATA
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TO A DECISION MAKER FOR REVIEW AND/OR APPROVAL OPERATION 237, process
flow proceeds to EXIT 240.
[0205] In one embodiment, at EXIT 240, process 200 for providing multi-dimensional

human resource allocation recommendations is exited to await new data.

SYSTEM COMPONENTS, INTERACTION, AND OPERATION

[0206] In the discussion that follows, a specific illustrative example of the component
organization and operation of one embodiment of a multi-dimensional human resource
allocation advisor system is provided. In the discussion that follows, a specific illustrative
example of a multi-dimensional human resource allocation advisor system and sub-systems of
FIGS. 3, 5,7, 12, 14, and 16, are but one example of the organization and operation of one
embodiment of a multi-dimensional human resource allocation advisor system. Those of
ordinary skill in the art will recognize that numerous other examples of organization and
operation of the multi-dimensional human resource allocation advisor system disclosed herein
are possible. Therefore, the following discussion, and FIGS. 3, 5, 7, 12, 14, and 16, should not
be construed as imposing any limitations on the invention, as set forth in the claims below.
[0207] In addition, the associated supporting FIGS. 4A through 4F, 6A through 6C, 8,
9A through 9D, 10, 11, 13, 15, and 17A through 17G, are also associated with a specific
illustrative example of one embodiment of the organization and operation of one embodiment of
a multi-dimensional human resource allocation advisor system that, in the specific illustrative
example of FIGS. 4A through 4F, 6A through 6C, 8, 9A through 9D, 10, 11, 13, 15, and 17A
through 17G, is implemented for use with an employer business that provides software
engineers to support Enterprise Resource Planning (ERP) systems for the clients of the business.
Those of ordinary skill in the art will recognize that numerous other implementations, for
numerous other types of employer businesses and clients, are possible and contemplated by the
inventors. Therefore, the following discussion, and the FIGS., should not be construed as
imposing any limitations on the invention, as set forth in the claims below.

[0208] FIG. 3 is a component diagram showing the overall organization, interaction, and
operation of various components of a multi-dimensional human resource allocation advisor
system 300, in accordance with one embodiment.

[0209] As seen in FIG. 3, multi-dimensional human resource allocation advisor system
300 includes autonomous machine learning platform 106, case intake and management system

301, and user layer 107, including various user applications.
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[0210] As seen in FIG. 3, and as discussed above with respect to FIG. 1, user layer 107
can include various user applications for use by users via case intake and management system
301, such as, but not limited to: Application 108 which, in the present disclosed embodiment, is
Multi-dimensional Human Resources Allocation Advisor (MHRAA) application; Application
110 which, in one embodiment, can be a predictive escalation application used to estimate the
odds of a given case being escalated in priority; Application 112 which, in one embodiment, can
be a predictive planning application; and any number of other types of applications “N;” as
discussed herein, and/or as known in the art at the time of filing, and/or as developed after the
time of filing.

[0211] In various embodiments, any or all of applications 108, 110, 112, and “N,” use
all, or part, of the components and functions of Autonomous Machine Learning Platform
(AMLP) 106, with various modifications, to perform their assigned tasks and provide their
respective functions to users, via case intake and management system 301. One focus of the
current disclosure is on the interaction of Autonomous Machine Learning Platform 106 with
Multi-dimensional Human Resources Advisor (MHRAA) application for the purpose of
providing a multi-dimensional human resources advisor, and recommended employee data 363,
to users via case intake and management system 301.

[0212] To this end, as seen in FIG. 3, in one embodiment, autonomous machine learning
platform 106 includes enterprise Machine Learning (ML) database 320, employer business
database 331, rules and constraints database 345, and Machine Learning (ML) engine 350.
[0213] As discussed in more detail below, in the operation of one embodiment,
enterprise ML database 320 is the main repository for data obtained from, and/or
provided/generated by, the other components of multi-dimensional human resource allocation
advisor system 300. As such, in one embodiment, enterprise ML database 320 receives data
from the other components, and provides data to the other components, of multi-dimensional
human resource allocation advisor system 300 and is therefore, in one embodiment, the central
hub of multi-dimensional human resource allocation advisor system 300.

[0214] In one embodiment, case intake and management system 301 represents one or
more computing systems and databases through which sales personal for an employer business
take in and record sales, track contracts and performance for both historic and current tasks,
projects, or cases, coordinate new incoming tasks, projects, or cases, track on-going performance

and milestones, record client feedback and satisfaction, and perform any other client intake and
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customer relations management functions as discussed or illustrated herein, and/or as known in
the art at the time of filing, and/or as made known/available after the time of filing.

[0215] As seen in FIG. 3, in one embodiment, case intake and management system 301
includes case intake and management data 303. In one embodiment, case intake and
management data 303 includes historic case data 305. In one embodiment, historic case data
305 includes case history data such as, but not limited to, client history data, client contacts data,
historical customer satisfaction review data, customer relations management data, data
representing specific employees of the employer business assigned to work on both current and
historical cases, the modules, skills and experience associated with both current and historical
cases, and/or any other historic case data as discussed or illustrated herein, and/or as known in
the art at the time of filing, and/or as made known/available after the time of filing.

[0216] In one embodiment, case intake and management system 301 further includes
new case data 307. In one embodiment, new case data 307 includes, but is not limited to, data
representing: the name of the task, project, or case; the name of the client for which the task,
project, or case is to be performed; the priority of the task, project, or case; the priority of the
client associated with the task, project, or case; the job equipment type or product line associated
with the task, project, or case; any subcomponents included with the job equipment type or
product line associated with the task, project, or case; the type of task, project, or case; the
complexity of the task, project, or case; whether the client associated with the task, project, or
case is an escalated or strategic client; the average of any survey or review data associated with
the client and/or task, project, or case; the geographic location of the client and/or where the
task, project, or case is to be performed; the time zone associated with the location of the client
and/or where the task, project, or case is to be performed; and/or any other new case data as
discussed or illustrated herein, and/or as known in the art at the time of filing, and/or as made
available after the time of filing.

[0217] In one embodiment, case intake and management system 301 further includes
client data 308. In one embodiment, client data 308 is aggregated client data and can include,
but is not limited to, data representing: the priority of the client; the type of equipment or
product lines associated with the client; any contractual obligations and/or requirements
associated with the client and/or task, project, or case performed on behalf of the client; whether
the client is an escalated or strategic client; the average of any survey or review data associated

with the client; the geographic location of the client; the time zone associated with the location
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of the client; and/or any other client data as discussed or illustrated herein, and/or as known in
the art at the time of filing, and/or as made available or known after the time of filing.

[0218] In one embodiment, all, or part of, case intake and management data 303,
including but not limited to, all, or part of, historic case data 305, new case data 307, and client
data 308 is provided to enterprise ML database 320 and stored in enterprise ML database 320 for
access and use by the other components of multi-dimensional human resource allocation advisor
system 300.

[0219] As seen in FIG. 3, in one embodiment, autonomous machine learning platform
106 includes employer business database 331. In one embodiment, employer business database
331 includes data associated with the employer business and the employees of the employer
business.

[0220] In one embodiment, employer business database 331 includes employee Human
Resources (HR) data 333. In one embodiment, employee HR data 333 can include, but is not
limited to: the geographic location of the employees of the employer business; the time zone
associated with the employees of the employer business; the working time zone associated with
the employees of the employer business; human languages the employees of the employer
business understand, speak or write; machine and programming languages the employees of the
employer business have proficiency with; certifications and/or education data associated with
the employees of the employer business; employee type, such as full-time, part time, contractor,
etc. associated with the employees of the employer business; review and client customer
satisfaction data associated with the employees of the employer business; planned Paid Time Off
(PTO) associated with the employees of the employer business; and/or any other HR data, as
discussed or illustrated herein, and/or as known in the art at the time of filing, and/or as becomes
known/available after the time of filing.

[0221] In one embodiment, employer business database 331 includes initial employee
skill set data 335. In one embodiment, initial employee skill set data 335 can include, but is not
limited to: employee skill set/experience data obtained from the employees themselves;
employee skill set/experience data obtained from the employees’ employment records; employee
skill set/experience data obtained from the employees’ HR records; employee skill
set/experience data obtained from public records of certifications and schooling; employee
accounts with professional social media sites; employee skill set/experience data obtained from
general social media sites; employee skill set/experience data obtained from previous employers

of the employee; and/or any other source of initial, self-reported/declared, and/or relatively static
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initial employee skill set data, as discussed or illustrated herein, and/or as known in the art at the
time of filing, and/or as developed after the time of filing.

[0222] FIG. 4A is a specific illustrative example of initial employee skill set data where
the employees are engineers and the initial employee skill set data is presented in an initial
employee/engineer skill profile 400.

[0223] As seen in FIG. 4A, in the specific illustrative example of FIG. 4A, initial
employee/engineer skill profile 400 includes: employee identification data 401, in this specific
example, employee e-mail data; product line data 403 indicating the product line in question;
product module data 405 indicating the product skill, or module, under consideration; release or
version data 407, indicating the release or version of the product module under consideration;
years of experience data 409 indicating the employee’s experience with the product and module
under consideration, i.e., the skill; last use data 411 indicating the most recent experience the
employee has with the product line and module under consideration; and ratings data 413
indicating the employee’s customer service rating with respect to the product and module under
consideration.

[0224] Those of ordinary skill in the art will readily recognize that 4A is but one specific
illustrative example of the type and arrangement of initial employee skill set data and that
numerous other types and arrangement of initial employee skill set data are possible and
contemplated by the inventors. Consequently, the specific illustrative example of the type and
arrangement of initial employee skill set data of FIG. 4A should not be read to limit the
invention as set forth in the claims.

[0225] As discussed in more detail below, the initial employee skill set data included in
the illustrative initial employee/engineer skill profile of FIG. 4A is used to generate part of
normalized employee skill set vector data discussed below, in accordance with one embodiment.
[0226] Returning to FIG. 3, in one embodiment, employer business database 331
includes dynamic employee skill set data 337. In one embodiment, dynamic employee skill set
data 337 is derived from historic case data 305 and the skills and experience obtained/acquired
by each employee “on the job.”

[0227] In one embodiment, dynamic employee skill set data 337 is obtained at the
product line, product, and release or version level, based on one or more of: dynamically
updated task, project, or case closure data associated with the employees, including total number
of closed tasks, projects, or cases; dynamically updated average time to close for tasks, projects,

or cases; dynamically updated average client survey or ranking data per
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customer/product/employee; dynamically updated experience and team participation data;
dynamically updated team leadership experience data; dynamically updated case priority
experience;, dynamically updated milestones per time period for determining the current loading
of the employee; and/or any other source of dynamic employee skill set data as discussed or
illustrated herein, as known in the art at the time of filing, and/or as developed after the time of
filing.

[0228] FIGS. 4B through 4F illustrate specific illustrative examples of dynamic
employee skill data for the specific illustrative example where the employees are software
engineers.

[0229] FIG. 4B is a specific illustrative example of employee/engineer profile data 420
included in dynamic employee/engineer skill set data of the aggregated employee skill set data
and used to generate part of the normalized employee skill set vector data, in accordance with
one embodiment.

[0230] As seen in FIG. 4B, employee/engineer profile data 420 includes:
department/product data 421A, indicating the department and/or the product line under
consideration; employee/engineer contact data 421B, in this example, e-mail addresses;
employee/engineer identification data 421C, in this case employee first and last name data;
employee/engineer status data 421D; employee/engineer assign case work data 421E;
employee/engineer hours data 421F; employee/engineer type data 421G, e.g., part-time, full-
time, or contractor; employee/engineer time zone data 421H indicating the time zone in which
the employee works; max case threshold data 4211 indicating the maximum number of open
cases and/or milestones per time period for the employee under consideration;
employee/engineer can assign P1 data 421J indicating whether the employee in question can
take on priority one cases; employee/engineer can assign P2 data 421K, indicating whether the
employee in question can take on priority two cases; employee/engineer availability data 4211
indicating the employee/engineer’s Paid Time Off (PTO) status; and employee/engineer action
icons 421M

[0231] Those of ordinary skill in the art will readily recognize that FIG. 4B is but one
specific illustrative example of the type and arrangement of employee profile data 420 and that
numerous other types and arrangement of employee profile data 420 are possible and
contemplated by the inventors. Consequently, the specific illustrative example of the type and
arrangement of employee profile data 420 of FIG. 4B should not be read to limit the invention as

set forth in the claims.
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[0232] FIG. 4C is a specific illustrative example of employee/engineer product-module
skills data 430 included in dynamic employee/engineer skill set data of the aggregated employee
skill set data and used to generate normalized employee skill set vector data, in accordance with
one embodiment.

[0233] As seen in FIG. 4C, employee/engineer product-module skills data 430 includes
product line data 431 indicating the product line under consideration and employee/engineer
entries 432, 433, 435, 437, and 439. As seen in FIG. 4C, under each identified employee of the
employee/engineer entries 432, 433, 435, 437, and 439, a list of module skills that employee has
attained/acquired is listed, along with data representing: the number of cases including the
product module the employee has worked on and closed 434 for the product and release; and the
average time to close for the product and release 436, for the product and release.

[0234] Those of ordinary skill in the art will readily recognize that FIG. 4C is but one
specific illustrative example of the type and arrangement of employee/engineer product-module
skills data 430 and that numerous other types and arrangement of employee/engineer product-
module skills data 430 are possible and contemplated by the inventors. Consequently, the
specific illustrative example of the type and arrangement of employee/engineer product-module
skills data 430 of 4C should not be read to limit the invention as set forth in the claims.

[0235] FIG. 4D is a specific illustrative example of employee/engineer case type skills
data 440 included in dynamic employee/engineer skill set data of the aggregated employee skill
set data and used to generate part of the normalized employee skill set vector data, in accordance
with one embodiment.

[0236] As seen in FIG. 4D, employee/engineer case type skills data 440 includes product
line data 441 and 443, indicating the product line under consideration and employee/engineer
entries, such as 442, under each product line data entry such as 441 and 443. As seen in FIG.
4D, for each product line and employee entry, the number of cases associated with the product
line closed by the employee is listed in case closed data 445 and the average days to close the
cases is indicated by average days to close data 447.

[0237] Those of ordinary skill in the art will readily recognize that FIG. 4D is but one
specific illustrative example of the type and arrangement of employee/engineer case type skills
data 440 and that numerous other types and arrangement of employee/engineer case type skills
data 440 are possible and contemplated by the inventors. Consequently, the specific illustrative
example of the type and arrangement of employee/engineer case type skills data 440 of FIG. 4D

should not be read to limit the invention as set forth in the claims.

-44 -



[0238] FIG. 4E is a specific illustrative example of employee/engineer complexity
attained skills data 450 included in dynamic employee/engineer skill set data of the aggregated
employee skill set data and used to generate part of the normalized employee skill set vector
data, in accordance with one embodiment.

[0239] As seen in FIG. 4E, employee/engineer complexity attained skills data 450
includes product line data 451, indicating the product line under consideration and
employee/engineer entries such as 452 under the product line data entry. As seen in FIG. 4E, for
each product line and employee entry, modules and/or skills associated with the product line
acquired by the employee are listed under the employee entry.

[0240] Those of ordinary skill in the art will readily recognize that FIG. 4E is but one
specific illustrative example of the type and arrangement of employee/engineer complexity
attained skills data 450 and that numerous other types and arrangement of employee/engineer
complexity attained skills data 450 are possible and contemplated by the inventors.
Consequently, the specific illustrative example of the type and arrangement of
employee/engineer complexity attained skills data 450 of FIG. 4E should not be read to limit the
invention as set forth in the claims.

[0241] FIG. 4F is a specific illustrative example of employee/engineer survey averages
data 460 included in dynamic employee/engineer skill set data of the aggregated employee skill
set data and used to generate part of the normalized employee skill set vector data, in accordance
with one embodiment.

[0242] As seen in FIG. 4F, employee/engineer survey averages data 460 includes:
product line data 463, indicating the product line under consideration; employee identification
data 461, in this case employee name data; survey average data 465, in this case indicating the
average customer review data ratings with respect to the product line under consideration for the
employee over the last 3 months; and survey average data 467, in this case indicating the
average customer review data ratings with respect to the product line under consideration for the
employee over the last 6 months.

[0243] Those of ordinary skill in the art will readily recognize that FIG. 4F is but one
specific illustrative example of the type and arrangement of employee/engineer survey averages
data 460 and that numerous other types and arrangement of employee/engineer survey averages
data 460 are possible and contemplated by the inventors. Consequently, the specific illustrative
example of the type and arrangement of employee/engineer survey averages data 460 should not

be read to limit the invention as set forth in the claims.
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[0244] As discussed in more detail below, in one embodiment, the specific illustrative
examples of dynamic employee skill data for the specific illustrative example where the
employees are software engineers of FIGs. 4B through 4F are used to generate part of the
normalized employee skill set vector data, in accordance with one embodiment.

[0245] Returning to FIG. 3, as discussed in more detail below, in one embodiment,
employee skill set consolidation/aggregation is performed at pre-processing module 351 of ML
engine 350 to generate aggregated employee skill set data 323 for each employee of the
employer business using the employee initial employee skill set data 335, the employee dynamic
skill set data 337, and the employee HR data 333. In one embodiment, all, or part of, aggregated
employee skill set data 323 is then provided to enterprise ML database 320 and stored in
enterprise ML database 320 for access and use by the other components of multi-dimensional
human resource allocation advisor system 300.

[0246] In one embodiment, employer business database 331 includes employee case
loading data 339. In one embodiment, employee case loading data 339 can include, but is not
limited to, data representing: the number of open tasks, projects, or cases assigned to an
employee; the priority of the open tasks, projects, or cases assigned to an employee; the number
and frequency of milestones and deadlines assigned to an employee; and/or any other workload
related data for employees, as discussed or illustrated herein, and/or as known in the art at the
time of filing, and/or as becomes available/known in the art after the time of filing.

[0247] In one embodiment, all, or part of, employee case loading data 339 is provided to
enterprise ML database 320 and stored in enterprise ML database 320 for access and use by the
other components of multi-dimensional human resource allocation advisor system 300.

[0248] As seen in FIG. 3, in one embodiment, autonomous machine learning platform
106 includes Machine Learning (ML) engine 350. In one embodiment, ML engine 350
performs the pre-processing, skill matching, normalization, ranking, filtering, and load balancing
processing function for autonomous machine learning platform 106.

[0249] To this end, in one embodiment, ML engine 350 includes pre-processing module
351, skill matching, normalization, and ranking module 353, filtering module 355; and load
balancing module 357.

[0250] In one embodiment, pre-processing module 351 performs the functions of
obtaining, transferring, processing, aggregating, rectifying, storing, and updating various data

from multiple data sources for, and into, enterprise ML database 320 and obtaining, transferring,
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processing, aggregating, rectifying, storing, and updating various data from multiple data
sources for, and into, rules and constraints database 345.

[0251] FIG. 5 is a component diagram showing the interaction of various components of
a pre-processing sub-system 500 of the system for providing a multi-dimensional human
resource allocation advisor 300 of FIG. 3, in accordance with one embodiment.

[0252] Referring to FIGs. 3 and 5, in one embodiment, pre-processing module 351
utilizes one or more employer/supervisor-imposed rules and constraints set forth in
employer/supervisor-imposed rules and constraints data 341 for the pre-processing of various
data. In one embodiment, employer/supervisor-imposed rules and constraints are first defined
and then employer/supervisor-imposed rules and constraints data 341 is generated.

[0253] In various embodiments, specific examples of employer/ supervisor-imposed
rules and constraints defined and generated as part of employer/supervisor-imposed rules and
constraints data 341 can include, but are not limited to: rules and constraints limiting the number
of active tasks, projects, or cases that can be assigned to any, or particular, employees; rules and
constraints limiting the number of active deadlines or benchmarks per defined time frame that
can be assigned to any, or particular, employees; rules and constraints limiting the maximum
number of active tasks, projects, or cases of a particular priority or urgency that can be assigned
to any, or particular, employees; rules and constraints regarding the use of particular types of
employees, such as full-time employees, before assigning other types of employees, such as
contract employees and/or part-time employees; rules and constraints regarding employee
experience required for various roles with different priority tasks, projects, or cases and clients,
and/or any other employer/supervisor-imposed rules and constraints as discussed or illustrated
herein, and/or as known in the art at the time of filing, and/or as developed or made available
after the time of filing.

[0254] In one embodiment, specific examples of employer/ supervisor-imposed rules
and constraints include also, but are not limited to: rules and constraints pertaining to the region
an employee works in, and the teams, supervisors, and organization for that region, to allow for
the selection of employees that can service a product line and/or support a team for clients and
cases throughout the globe in a “follow the sun” model where cases can be passed between
teams, regions, and offices globally to reduce delays and increase responsiveness to clients.
[0255] In one embodiment, the employer/supervisor-imposed rules and constraints of
employer/supervisor-imposed rules and constraints data 341 can be activated and/or modified

and adjusted at any time by any employer or supervisor with access rights and for any supported
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product or module. Consequently, the disclosed embodiments are extremely flexible in that
thresholds and rule sets can be defined for each of the employee skills with respect to any
product line, product team, service, client, or task/project/case, at any time, and by anyone
having access/allocation rights.

[0256] As seen in FIG. 5, and as discussed above, in one embodiment, pre-processing
module 351 obtains and processes all, or part of, the initial employee skill set data 335, the
employee dynamic skill set data 337, and the employee HR data 333 from employer database
331, to generate aggregated employee skill set data 323 for each employee of the employer
business.

[0257] In one embodiment, pre-processing module 351 obtains and processes all, or part
of, the initial employee skill set data 335, the employee dynamic skill set data 337, and the
employee HR data 333 employee skill set based on a multi-dimensional analysis of the
aggregated initial employee skill set data 335, the employee dynamic skill set data 337, and the
employee HR data 333 to generate aggregated employee skill set data 323 for each employee of
the employer business and dynamically update the aggregated employee skill set data 323 on a
periodic basis, and/or as new data becomes available.

[0258] In one embodiment, all, or part of, aggregated employee skill set data 323 is then
provided to enterprise ML database 320 by pre-processing module 351 and stored in enterprise
ML database 320 for access and use by the other components of multi-dimensional human
resource allocation advisor system 300, and the aggregated employee skill set data 323 in
enterprise ML database 320 is dynamically updated by pre-processing module 351 on a periodic
basis, and/or as new data becomes available.

[0259] The aggregated employee skill set data 323 provides employee skill set
dimensions that bring unique and different perspectives of employee skills that are important for
a unified view of the employee skills, and, as discussed in more detail below, allow for the
generation and normalization of employee skill set data which, in turn, is used in one
embodiment, to generate the disclosed normalized employee skill set vector data used for
making conclusions and decisions for case assignments in accordance with one embodiment.
[0260] As seen in FIG. 5, pre-processing module 351 further obtains all, or part of,
historic case data 305, new case data 307, and client data 308 including, but not limited to: new
case requirements and restrictions, such as client imposed rules and constraints data, derived
from new case data 307 and client data 308; client contact customer review data for defined

periods of time; and employee customer review data for defined periods of time to identify new
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case requirements and/or contractual obligations associated with the new case and the skill set
that will be required of the employees assigned to the new case in order to meet the needs of the
task, project, or case and/or client.

[0261] In one embodiment, pre-processing module 351 then processes this data to
generate new case requirements and skill set data 325 representing the identified new case
requirements and/or contractual obligations associated with the new case and new case skill set.
[0262] In one embodiment, new case requirements and skill set data 325 is generated by
pre-processing module 351 in view of one or more employer/supervisor-imposed rules and
constraints set forth in employer/supervisor-imposed rules and constraints data 341.

[0263] As a specific illustrative example, new case requirements and skill set data 325 is
generated by pre-processing module 351 under the employer/supervisor-imposed rule and
constraint that if the customer review data for the client contact associated with a task, project,
or case averages less than a threshold score, such as 3 out of 5, the client contact data must be
labeled as an escalated, or higher priority, client contact requiring special attention.

[0264] In one embodiment, new case requirements and skill set data 325 is then provided
to enterprise ML database 320 by pre-processing module 351 and stored in enterprise ML
database 320 for access and use by the other components of multi-dimensional human resource
allocation advisor system 300.

[0265] In one embodiment, pre-processing module 351 further accesses new case data
307 and client data 308 to identify and generate client-imposed rules and constraints data 343. In
various embodiments, the client-imposed rules and constraints data 343 includes, but is not
limited to: rules and constraints indicating required citizenship for employees working for the
client and/or assigned to the new case; rules and constraints indicating required languages
spoken by employees working for the client and/or assigned to the new case; rules and
constraints regarding availability of employees working for the client and/or assigned to the new
case; and/or any other client-imposed rules and constraints, as discussed or illustrated herein,
and/or as known in the art at the time of filing, and/or as developed or made available after the
time of filing.

[0266] In one embodiment pre-processing module 351 then aggregates and rectifies the
employer/supervisor-imposed rules and constraints data 341 and the client-imposed rules and
constraints data 343 to generate new case rules and constraints data 340 which is then
transferred and stored in rules and constraints database 345 for access and use by the other

components of multi-dimensional human resource allocation advisor system 300.
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[0267] FIGS. 6A, 6B, and 6C, show specific illustrative examples of rules and
constraints data representing selectable and editable rules and constraints and user interface
screens for the setting, adjusting, and editing of rules and constraints, in accordance with one
embodiment.

[0268] FIG. 6A shows a specific illustrative example of rules and constraints data 610
included in a case assignment model showing selectable and editable rules and constraints in
accordance with one embodiment.

[0269] As seen in FIG. 6A, rules and constraints data 610 includes: rule category data
611 indicating the category for the rule under consideration; rule name data 612 indicating the
name of the rule under consideration; rule condition data 613 indicating the conditions necessary
to apply the rule under consideration; rule action data 614 indicating the action taken using the
rule under consideration; rule activated data 615 indicating whether the rule has been activated
or not; default value data 616 indicating the default value setting for the rule if the supervisor
does not enter any data, if the rule has associated selectable values; rule product line value
update links 617 through which a supervisor can set values for the rule for designated product
lines; and rule action icons 618 which activate various related interface screens allowing a
supervisor to view, edit, or delete rules.

[0270] As mentioned above, in one embodiment, the rules and constraints of FIG. 6A
can be activated and/or modified and adjusted at any time by any employer or supervisor with
access rights and for any supported product or module. Consequently, the disclosed
embodiments are extremely flexible in that thresholds and rule and constraint sets can be defined
for each of the employee skills with respect to any product line, product team, service, client, or
task/project/case, at any time, and by anyone having access/allocation rights.

[0271] As a specific illustrative example, FIG. 6B shows a specific illustrative example
of a rules and constraints product line modification interface 630 for setting and editing rule and
constraint values for a product line in accordance with one embodiment. In the illustrative
example of FIG. 6B, user interface screen 630 is generated and displayed in response to a user
activating the product line value update link 617 of FIG. 6A.

[0272] As seen in FIG. 6B, rules and constraints product line adjustment interface 630
includes a listing of product lines in column 631 and values fields 632 through which a

supervisor can set a specific value for a specific product line for a specific rule.
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[0273] FIG. 6C shows a specific illustrative example of a rules and constraints
modification interface 650 for activating rules and constraints and editing the rule and constraint
values for a case assignment model.

[0274] Referring to FIGs. 6A and 6C, in FIG. 6C, rules and constraints modification
interface 650 includes: ML module name field 651 for entering/selecting the machine learning
model to be modified; rule category field 652 for entering/selecting or modifying rule category
data 611 of FIG. 6A; rule name field 653 for entering/selecting or modifying rule name data 612
of FIG. 6A; rule condition field 654 for entering/selecting or modifying rule condition data 613
of FIG. 6A; rule action field 655 for entering/selecting or modifying rule action data 614 of FIG.
6A; default value field 656 for entering/selecting or modifying default value data 616 of FIG.
6A; rule activated field 657 for entering/selecting or modifying rule activated data 615 of FIG.
6A; rule attach to field 658 for entering/selecting or modifying the module or filter to which the
rule is attached; solution for 661 for linking to notes/comments regarding what problem or issue
the rule addresses; implementation note 663 linking to notes/comments regarding the
implementation of the rule; and change history link 665.

[0275] Those of ordinary skill in the art will readily recognize that FIGS. 6A, 6B, and
6C represent but one illustrative example of rules and constraints and the modification of rules
and constraints and that numerous other examples of rules and constraints and the modification
of rules and constraints are possible and are contemplated by the inventors. Consequently, the
specific illustrative examples of FIGS. 6A, 6B, and 6C should not be interpreted as limiting the
invention set forth in the claims below.

[0276] Returning to FIG. 5. as seen in FIG. 5, once enterprise ML database 320 has been
provided various pre-processed data, including, but not limited to, aggregated employee skill set
data 323, and new case requirements and skill set data 325, and rules and constraints database
345 has been provided various pre-processed data, including, but not limited to, client-imposed
rules and constraints data 343 and new case rules and constraints data 340, this data is updated
periodically and made available for access and use by the other components of multi-
dimensional human resource allocation advisor system 300, including skill matching,
normalization, and ranking module 353.

[0277] FIG. 7 is a component diagram showing the interaction of various components of
a skill matching, normalization, and ranking sub-system 700 of the system for providing a multi-

dimensional human resource allocation advisor 300, in accordance with one embodiment.
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[0278] As seen in FIG. 7, enterprise ML database 320 and skill matching, normalization,
and ranking module 353 exchange and update data to generate raw ranked skill matched
employee recommendation data 563. In one embodiment, at skill matching, normalization, and
ranking module 353 machine learning algorithms are used to identify, normalize, and rank the
aggregated employee skill set data 323 with respect to skill sets identified as being needed for a
given task, project, or case and job specific requirements associated with the given project, task,
or case of the new case requirements and skill set data 325.

[0279] To this end, in one embodiment, skill matching, normalization, and ranking
module 353 processes the new case requirements and skill set data 325 and the new case rules
and constraints data 340 of rules and constraints database 345 to generate new case ideal
employee data 327 and, in one embodiment, new case vector data 328.

[0280] In one embodiment, the new case ideal employee data 327 includes two or more
new case ideal employee elements, such as required skills, experience levels and new case
employee rules and constraints. In one embodiment, this data is then used to generate the new
case vector data 328.

[0281] In one embodiment, the new case vector data 328 is derived from the new case
ideal employee data 327 and includes two or more new case ideal employee vector 328 elements
corresponding to the new case ideal employee data 327 elements and/or the new case
requirements and skill set data 325 elements.

[0282] In one embodiment, the new case vector data 328 is generated by one or more
machine learning services and/or modules of skill matching, normalization, and ranking module
353 using the new case ideal employee data 327, and/or new case requirements and skill set data
325, and/or the new case rules and constraints data 340 as input data. In various embodiments,
the set of one or more of the machine learning services or modules includes, but is not limited
to, one or more of: a supervised machine learning service or model; an unsupervised machine
learning service or model; a semi-supervised machine learning service or model; or any other
machine learning service or model capable of generating new case vector data 328 based on the
new case ideal employee data 327, and/or new case requirements and skill set data 325, and/or
the new case rules and constraints data 340 as input data, as discussed or illustrated herein,
and/or as known in the art at the time of filing, and/or as developed or made available after the
time of filing.

[0283] In one embodiment, once generated by skill matching, normalization, and ranking

module 353, new case ideal employee data 327, and new case requirements and skill set data
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325 are provided to enterprise ML database 320 and stored in enterprise ML database 320 for
access and use by the other components of multi-dimensional human resource allocation advisor
system 300.

[0284] FIG. 8 is a graphic illustration of a specific illustrative example of new case
vector elements 800 where the employees are software engineers used to provide input data to a
skill matching, normalization, and ranking sub-system 700 of a system for providing a multi-
dimensional human resource allocation advisor 300, in accordance with one embodiment.
[0285] As seen in FIG. 8, in the specific illustrative example of FIG. 8, new case vector
elements 800 include: name element 801 for data representing the name of the new case and/or
client; case priority element 802 for data representing the priority of the new case; customer
priority element 803 for data representing the priority of the customer/client associated with the
new case; product line element 804 for data representing the product line associated with the
new case; product module element 805 for data representing the product module(s) associated
with the new case; type element 806 for data representing the type of case; complexity element
807 for data representing the complexity of the case; client escalation element 808 for data
representing the presence or absence of client escalation being required for the new case;
strategic client value element 809 for data representing if a client is a strategic client requiring
special handling/treatment; client average survey element 810 for data representing the average
survey score from the client associated with the new case for a defined number of last surveys;
client contact average survey element 811 for data representing the average survey score from
the client contact associated with the new case for a defined number of last surveys; and geo-
location/time zone element 813 for data representing the geolocation and/or time zone associated
with the new case.

[0286] Those of ordinary skill in the art will readily recognize that FIG. 8 is but one
specific illustrative example of the type and arrangement of new case vector elements 800 and
that numerous other types and arrangement of new case vector elements 800 are possible and
contemplated by the inventors. Consequently, the specific illustrative example of the type and
arrangement of new case vector elements 800 of FIG. 8 should not be read to limit the invention
as set forth in the claims.

[0287] Returning to FIG. 7, in one embodiment, skill matching, normalization, and
ranking module 353 generates normalized employee skill set data 329 and normalized employee

skill set vector data 330.
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[0288] To this end, in one embodiment, the aggregated employee skill set data 323 for
each employee and the new case requirements and skill set data 325 are skill matched, i.e.,
processed using skill finding routines, by skill matching, normalization, and ranking module 353
to identify initial skill set matched employee data representing employees that appear to have
associated skill set data that matches, or most closely matches, the skill set indicated in the new
case requirements and skill set data 325 along with their associated aggregated employee skill
set data 323.

[0289] In one embodiment, the aggregated employee skill set data 323 for each
employee and the new case requirements and skill set data 325 are skill matched by skill
matching, normalization, and ranking module 353 using one or more machine learning
algorithms such as, but not limited to, K nearest Neighbor (KNN) classification and weighted or
non-weighted Euclidian Distance methods, or any other classification algorithms/methods, as
discussed or illustrated herein, and/or as known in the art at the time of filing, and/or as
developed after the time of filing.

[0290] In one embodiment, employees are initially determined to match, or most closely
match, the skill set indicated in the new case requirements and skill set data 325 by skill
matching, normalization, and ranking module 353 based on identified common skills present in
both the new case requirements and skill set data 325 and the aggregated employee skill set data
323, also called matched skills or matched skill features.

[0291] In one embodiment, skill matching, normalization, and ranking module 353 then
uses machine learning algorithms to identify, normalize, and rank the aggregated employee skill
set data with respect to skill sets identified as being needed for a given task, project, or case and
job specific requirements associated with the given project, task, or case.

[0292] As noted above, in one embodiment, the matched skills included in the skill set
data for each initial skill set matched employee are normalized by skill matching, normalization,
and ranking module 353 to generate normalized employee skill set data 329 for each employee.
In one embodiment, the normalization process is based on the aggregated dynamic “on-the-job”
acquired skill set data for the employee associated with the matched skills of dynamic employee
skill set data 337.

[0293] As noted above, in various embodiments, the dynamic employee skill set data
337 of employer database 331 for the employee associated with the matched skill set features
can include, but is not limited to, data representing one or more of’ total cases closed by the

employee related to the matched skill set feature; the average time to close for cases worked on
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by the employee related to the matched skill set feature; average customer satisfaction review
scores for the employee matched skill set feature; total cases owned and/or closed by the
employee that are related to the matched skill set feature; total cases led and closed by the
employee that are related to the matched skill set feature; total cases contributed to by the
employee that are related to the matched skill set feature; average resolution time associated
with total cases owned, and/or closed, and/or participated in by the employee that are related to
the matched skill set feature; average reviews and customer satisfaction input/ratings for the
employee or team associated with the matched skill set feature; and/or any other dynamic skill
set data associated with an employee and a matched skill set feature, as discussed or illustrated
herein, and/or as known in the art at the time of filing, and/or as becomes available after the time
of filing.

[0294] FIG. 9A is a high-level graphic illustration of a specific illustrative example of
the skill finding, skill normalizing, and skill ranking performed by a skill matching,
normalization, and ranking sub-system 700 in accordance with one embodiment.

[0295] As seen in FIG. 9A, skill finding is accomplished at block 901, in one
embodiment, using K nearest Neighbor (KNN) classification and weighted or non-weighted
Euclidian Distance methods, or any other classification algorithms/methods, as discussed or
illustrated herein, and/or as known in the art at the time of filing, and/or as developed after the
time of filing.

[0296] As also seen in FIG. 9A, skill normalizing is accomplished at block 903, in one
embodiment using Min-Max Normalization or any other normalization algorithms/methods, as
discussed or illustrated herein, and/or as known in the art at the time of filing, and/or as
developed after the time of filing.

[0297] As also seen in FIG. 9A, skill ranking is accomplished at block 905, in one
embodiment, using weighted or non-weighted Euclidian Distance methods, or any other ranking
algorithms/methods, as discussed or illustrated herein, and/or as known in the art at the time of
filing, and/or as developed after the time of filing.

[0298] FIG. 9B is a more detailed illustration of the numerical results from the specific
illustrative example of the skill finding, skill normalizing, and skill ranking of FIG. 9A
performed by the skill matching, normalization, and ranking sub-system 700 in accordance with
one embodiment.

[0299] As seen in FIG. 9B, the skill finding accomplished at block 901, in one

embodiment, using K nearest Neighbor (KNN) classification and weighted or non-weighted
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Euclidian Distance methods, or any other classification algorithms/methods, as discussed or
illustrated herein, and/or as known in the art at the time of filing, and/or as developed after the
time of filing, results in skill finding data including: feature name data 921 indicating the name
of the feature under consideration; number of cases owned and closed data 923, indicating the
total number of cases owned and closed by the employee for the feature under consideration;
cases lead and closed data 925 indicating the total number of cases lead and closed by the
employee for the feature under consideration; cases as a team member data 927 indicating the
total number of cases in which the employee was a team member for the feature under
consideration; and average resolution time data 929 indicating the average resolution time for all
cases on which the employee worked for the feature under consideration.

[0300] As also seen in FIG. 9B, the skill normalizing accomplished at block 903, in one
embodiment using Min-Max Normalization or any other normalization algorithms/methods, as
discussed or illustrated herein, and/or as known in the art at the time of filing, and/or as
developed after the time of filing, results in normalized skill data including: employee name data
931 indicating the name of the employee under consideration; normalized cases owned and
closed data 933 indicating the normalization factor/score for the total number of cases owned
and closed by the employee for the feature under consideration; normalized cases lead and
closed data 935 indicating the normalization factor/score for the total number of cases lead and
closed by the employee for the feature under consideration; normalized cases as a team member
data 937 indicating the normalization factor/score for the total number of cases in which the
employee was a team member for the feature under consideration; and normalized average
resolution time data 939 indicating the normalization factor/score for the average resolution time
for all cases on which the employee worked for the feature under consideration.

[0301] As also seen in FIG. 9B, the skill ranking accomplished at block 905, in one
embodiment, using weighted or non-weighted Euclidian Distance methods, or any other ranking
algorithms/methods, as discussed or illustrated herein, and/or as known in the art at the time of
filing, and/or as developed after the time of filing, results in skill ranking data including:
employee name data 941 indicating the name of the employee under consideration; cases owned
and closed ranking data 943 indicating the ranking for the employee under consideration for the
total number of cases owned and closed by the employee for the feature under consideration;
cases lead and closed ranking data 945 indicating the ranking for the employee under
consideration for the total number of cases lead and closed by the employee for the feature under

consideration; cases as a team member ranking data 947 indicating the ranking for the employee
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under consideration for the total number of cases in which the employee was a team member for
the feature under consideration; and average resolution time ranking data 949 indicating the
ranking for the employee under consideration for the average resolution time for all cases on
which the employee worked for the feature under consideration.

[0302] Those of ordinary skill in the art will readily recognize that FIG. 9B is but one
specific illustrative example of the type and arrangement of the skill finding, skill normalizing,
and skill ranking data and that numerous other types and arrangement of skill finding, skill
normalizing, and skill ranking data are possible and contemplated by the inventors.
Consequently, the specific illustrative example of the type and arrangement of skill finding, skill
normalizing, and skill ranking data of FIG. 9B should not be read to limit the invention as set
forth in the claims.

[0303] In one embodiment, the normalized employee skill set data 329 data for each
employee is generated by skill matching, normalization, and ranking module 353 using the
dynamic employee skill set data 337 for the employee associated with the matched skills and
one or more machine learning algorithms such as, but not limited to, Min-Max Normalization or
any other normalization algorithms/methods, as discussed or illustrated herein, and/or as known
in the art at the time of filing, and/or as developed after the time of filing.

[0304] FIG. 9C is a specific illustrative example of normalization data and processing
attributes associated with one illustrative example of a normalization process performed by the
skill matching, normalization, and ranking sub-system 700 of FIG. 7, in accordance with one
embodiment.

[0305] FIG. 9C includes normalization data table 960. Shown in the specific illustrative
example of FIG. 9C is the normalization data for a specific skill set matched employee 961,
Employee 1, and for case 153665, involving a software product line, i.e., Product Line 1, and the
product “Financials — Accounts Receivable (AR),” having 12 major releases/versions.

[0306] In accordance with the one illustrative example of one embodiment of FIG. 9C,
normalization data table 960 shows the normalization calculation of matched skill vector
elements/vectors: Total Case Closure Count - Product 963; Total Case Closure Count — Release
965; Customer Satisfaction Review (CSR) Average Score — Product 967; and CSR Average
Score - Release 969 associated with Employee 1 (961) for evaluation in new case 153665.
[0307] FIG. 9D illustrates some of the steps of a specific illustrative example of the skill
matching process performed by the skill matching, normalization, and ranking sub-system 700

of FIG. 7, in accordance with one embodiment.
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[0308] Referring to FIG. 9C and 9D, the general approach to normalization in this
specific illustrative example of one embodiment, is to acquire the aggregated, summarized,
analyzed values for each skill matched vector element for each employee, e.g., Employee 1; step
1 in FIG. 9D and values 963 A, 965A, 967A, and 969A, in FIG. 9C. As also seen in FIG. 9C, for
each skill matched vector element, i.e., Total Case Closure Count - Product 963, Total Case
Closure Count — Release 965, CSR Average Score — Product 967, and CSR Average Score -
Release 969, the aggregated, summarized, analyzed values for each skill matched vector element
for Employee 1, 963 A, 965A, 967A, and 969A, respectively, are labeled “v” for that skill
matched vector element.

[0309] In this specific illustrative example, the minimum value for each skill matched
vector element is determined; step 2 in FIG. 9D and values 963B, 965B, 967B, and 969B, in
FIG. 9C. As also seen in FIG. 9C, for each skill matched vector element, i.e., Total Case Closure
Count - Product 963, Total Case Closure Count — Release 965, CSR Average Score — Product
967, and CSR Average Score - Release 969, the corresponding minimum value 963B, 965B,
967B, and 969B, respectively, is labeled “Min” for that skill matched vector element.

[0310] In this specific illustrative example, the maximum value for each skill matched
vector element is determined; step 2 in FIG. 9D and values 963C, 965C, 967C, and 969C, in
FIG. 9C. As also seen in FIG. 9C, for each skill matched vector element, i.e., Total Case
Closure Count - Product 963, Total Case Closure Count — Release 965, CSR Average Score —
Product 967, and CSR Average Score - Release 969, the corresponding maximum value 963C,
965C, 967C, and 969C, respectively, is labeled “Max” for that skill matched vector element.
[0311] In this specific illustrative example, the maximum normalized value for each skill
matched vector element is 1 as seen in FIG. 9C as 963E, 965E, 967E, and 969E. As also seen in
FIG. 9C, for each skill matched vector element, i.e., Total Case Closure Count - Product 963,
Total Case Closure Count — Release 965, CSR Average Score — Product 967, and CSR Average
Score - Release 969, the maximum normalized values 963E, 965E, 967E, and 969E, are labeled
x1,x2, x3, and x4, respectively.

[0312] In this specific illustrative example, each skill matched vector element for each
employee is normalized; step 3 in FIG. 9D and normalized values 963D, 965D, 967D, and
969D, in FIG. 9C.

[0313] In accordance with the specific illustrative example of FIG. 9C, each of matched
skill vector elements 963, 965, 967, and 969 is normalized using Min-Max normalization as

discussed directly below.
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[0314] Referring to FIG. 9C, for this specific illustrative example, the normalized value
of 963D for Total Case Closure Count - Product 963 is calculated using the specific illustrative
example of a Min-Max Normalization algorithm 971, i.e., (v — Min)/Max — Min) to yield
normalized value 963D.

[0315] Referring to FIG. 9C, for this specific illustrative example, the normalized value
of 965D of Total Case Closure Count — Release 965 is calculated using the specific illustrative
example of a Min-Max Normalization algorithm 971, i.e., (v — Min)/Max — Min) to yield
normalized value 965D.

[0316] Referring to FIG. 9C, for this specific illustrative example, the normalized value
of 967D of CSR Average Score — Product 967 is calculated using the specific illustrative
example of a Min-Max Normalization algorithm 971, i.e., (v — Min)/Max — Min) to yield
normalized value 967D.

[0317] Referring to FIG. 9C, for this specific illustrative example, the normalized value
of 969D of CSR Average Score - Release 969 is calculated using the specific illustrative
example of a Min-Max Normalization algorithm 971, i.e., (v — Min)/Max — Min) to yield
normalized value 969D.

[0318] As seen in FIG. 9C, in this specific illustrative example, for each skill matched
vector element, i.e., Total Case Closure Count - Product 963, Total Case Closure Count —
Release 965, CSR Average Score — Product 967, and CSR Average Score - Release 969, the
normalized values 963D, 965D, 967D, and 969D, are labeled y1, y2, y3, and y4, respectively.

[0319] Euclidian parameters y1, x1, y2, X2, y3, x3, y4, and x4 are assigned, in this
specific example as discussed above. In addition, Min, Max, and v are also defined as discussed
above, for each of Total Case Closure Count - Product 963, Total Case Closure Count — Release
965, CSR Average Score — Product 967, and CSR Average Score - Release 969.

[0320] In this specific illustrative example, the Euclidian parameters, or other designated
parameters, are provided to a matching algorithm, in this specific illustrative example, a
Euclidian Distance Algorithm; step 5 in FIG. 9D and algorithm 980 in FIG. 9C.

[0321] As seen in FIG. 9C, the output of algorithm 980 is the Euclidian distance value
981. Then, if each of Total Case Closure Count - Product 963, Total Case Closure Count —
Release 965, CSR Average Score — Product 967, and CSR Average Score - Release 969 are
equally weighted, i.e., the output of algorithm 980 is simply divided by 4 (the number of vector

elements in this specific illustrative example) the result is Mean Euclidian Distance 983. In one
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embodiment, Mean Euclidian Distance 983 is rounded to generate Skill Match Closeness Factor
985.

[0322] In other embodiments, Total Case Closure Count - Product 963, Total Case
Closure Count — Release 965, CSR Average Score — Product 967, and CSR Average Score -
Release 969 are not equally weighted, and an appropriate weight is applied to calculate a
weighted Euclidean distance.

[0323] In this specific illustrative example, the employees are then ranked based on the
output value of the Euclidian Distance Algorithm 980; step 6 in FIG. 9D.

[0324] Then, as discussed in more detail below, the ranked employees are filtered based
on one or more rules and constraints; step 7 in FIG. 9D.

[0325] Consequently, the disclosed embodiments provide for “normalizing” the skills of
one employee with respect to the skills of another employee so that the skill sets of multiple
employees can be compared objectively with respect to the needs of a given task, project, or
case. This is accomplished by taking into consideration, and integrating, the effect of historical
and current aggregated “on the job” employee performance and dynamic work experience
parameters of the employees with respect to their reported/known skills and the potential tasks,
projects, or cases and/or clients. As a result, using the disclosed embodiments, the comparisons
and analysis of the skill set data of multiple employees reflects “real world” and aggregated “on
the job” performance considerations regarding the reported/known skills of the employees and
the identified needs of a given job or client. Consequently, the disclosed normalization process
integrates dynamic employee skills obtained “on the job” to uniformly evaluate an employee’s
skill set data.

[0326] Those of ordinary skill in the art will recognize that FIGs. 9C and 9D are but one
example of numerous normalization methods contemplated by the inventors. Consequently, the
specific illustrative example of a normalization process illustrated in FIG. 9 C and 9D is not
limiting to the invention as set forth in the claims below.

[0327] Returning to FIG. 7, in one embodiment, once generated by skill matching,
normalization, and ranking module 353, the normalized employee skill set data 329 for each
employee is provided to enterprise ML database 320 and stored in enterprise ML database 320
for access and use by the other components of multi-dimensional human resource allocation
advisor system 300.

[0328] In one embodiment, skill matching, normalization, and ranking module 353 then

processes the normalized employee skill set data 329 to generate normalized employee skill set
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vector data 330 for each employee represented in the initial skill set matched employee data. In
one embodiment, the normalized employee skill set vector data 330 includes normalized
employee skill set vector data 330 elements that correlate to each of the normalized employee
skill set data 329 features associated with each initially matched employee.

[0329] In one embodiment, normalized employee skill set vector data 330 for each
initially matched employee is generated by the skill matching, normalization, and ranking
module 353 using one or more machine learning services and/or models and the matched
normalized employee matched skill set data 329 features and the new case rules and constraints
data 340 as input data.

[0330] In various embodiments, one or more of the machine learning services or
modules includes but is not limited to, one or more of: a supervised machine learning service or
model; an unsupervised machine learning service or model; a semi-supervised machine learning
service or model; or any other machine learning service or model capable of generating
normalized employee skill set vector data 330 based on using the normalized employee skill set
data 329 features and the new case rules and constraints data 340 as input data, as discussed or
illustrated herein, and/or as known in the art at the time of filing, and/or as developed or made
available after the time of filing.

[0331] FIG. 10 is a graphic illustration of a specific illustrative example of normalized
employee skill set vector elements 1000 provided as input data to a skill matching,
normalization, and ranking sub-system 700 of a system for providing a multi-dimensional
human resource allocation advisor 300, in accordance with one embodiment.

[0332] As seen in FIG. 10, in the specific illustrative example of FIG. 10, normalized
employee skill set vector elements 1000 include: product line element 1001 for data representing
the product lines associated with the employee; product skills element 1002 for data
representing the product skills associated with the employee; module skills element 1003 for
data representing the product module(s) associated with the employee; skill type element 1004
for data representing the skill type associated with the employee; complexity attained element
1005 for data representing the complexity attained by the employee; can handle P1/P2 element
1006 for data representing if the employee can take on priority one and/or priority two cases;
engineer survey average element 1007 for data representing the average survey score for the
employee for a defined number of last surveys; geo-location/time zone/PTO element 1008 for

data representing the geolocation and/or time zone associated with the employee and the paid
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time off status of the employee; and engineer current load element 1009 for data representing the
current workload of the employee.

[0333] Those of ordinary skill in the art will readily recognize that FIG. 10 is but one
specific illustrative example of the type and arrangement of normalized employee skill set vector
elements 1000 and that numerous other types and arrangement of normalized employee skill set
vector elements 1000 are possible and contemplated by the inventors. Consequently, the
specific illustrative example of the type and arrangement of normalized employee skill set vector
elements 1000 should not be read to limit the invention as set forth in the claims.

[0334] Returning to FIG. 7, in one embodiment, once generated by skill matching,
normalization, and ranking module 353, the normalized employee skill set vector data 330 for
each employee is provided to enterprise ML database 320 and stored in enterprise ML database
320 for access and use by the other components of multi-dimensional human resource allocation
advisor system 300.

[0335] As seen in FIG. 7, in one embodiment, raw ranked skill matched employee
recommendation data 563 is generated by skill matching, normalization, and ranking module
353. In one embodiment, raw ranked skill matched employee recommendation data 563 is
generated by skill matching, normalization, and ranking module 353 using the new case vector
data 328 and the normalized employee skill set vector data 330 and one or more machine
learning algorithms.

[0336] In one embodiment, skill matching, normalization, and ranking module 353 uses
new case vector data 328 and the normalized employee skill set vector data 330 as input to one
or more previously trained machine learning models.

[0337] In one embodiment, the previously trained machine learning model is trained in
an offline environment (not shown) using total cases closed by the employee, average resolution
time for cases closed by the employee, average customer satisfaction review score data for the
employee, historic case data 305, historic client data, historic initial employee skill set data,
historic dynamic employee skill set data, historic employee HR data, and historic rules and
constraints data, as well as historic task, project, or case completion data, historic customer
review/ratings data, and other historic case and employee data as training data. In one
embodiment, using this training data, the machine learning model is trained to match and rank
the normalized employee skill set vector data 330 for initially matched employees with the new
case vector data 328 using the new case rules and constraints data 340 as matching

constraints/filters.
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[0338] In various embodiments, the machine learning model is any one or more of’ a
supervised machine learning service or model; an unsupervised machine learning service or
model; a semi-supervised machine learning service or model; or any other machine learning
service or model capable of being trained to match and rank the normalized employee skill set
data 329 for initially matched employees with the new case vector data 328 using the new case
rules and constraints data 340 as matching constraints/filters.

[0339] As a specific illustrative example, in one embodiment, the machine learning
model utilizes weighted or non-weighted Euclidian Distance methods, or any other ranking
algorithms/methods, as discussed or illustrated herein, and/or as known in the art at the time of
filing, and/or as developed after the time of filing.

[0340] As seen in FIG. 7, in one embodiment, the output of the machine learning model,
and skill matching, normalization, and ranking module 353, is raw ranked skill matched
employee recommendation data 563. In one embodiment, the raw ranked skill matched
employee recommendation data 563 includes data representing the employees matched, or most
closely matched, to the new case along with their aggregated employee skill set data 323.
[0341] FIG. 11 is a graphic illustration of a specific illustrative example of the
interaction and relationship of the new case data 307 of FIG. 3 and new case vector elements
800 of FIG. 8, the aggregated employee skill set data 323 of FIG. 3 and normalized employee
skill set vector elements 1000 of FIG. 10, the skill matching, normalization, and ranking sub-
system of FIG. 7, and raw ranked skill matched employee recommendation data 563, in
accordance with one embodiment.

[0342] Returning to FIG. 7, as seen in FIG. 7 the raw ranked skill matched employee
recommendation data 563 from skill matching, normalization, and ranking module 353 is then
provided to filtering module 355 of FIG. 3 and FIG. 12.

[0343] FIG. 12 is a component diagram showing the interaction of various components
of a filtering sub-system 1200 of the system for providing a multi-dimensional human resource
allocation advisor 300 of FIG. 3, in accordance with one embodiment.

[0344] As seen in FIG. 12, filtering module 355 of filtering sub-system 1200 receives the
raw ranked skill matched employee recommendation data 563 from skill matching,
normalization, and ranking module 353. In addition, filtering module 355 of filtering sub-
system 1200 is in operative communication with rules and constraints database 345 and

therefore has access to new case rules and constraints data 340.
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[0345] In one embodiment, filtering module 355 processes the raw ranked skill matched
employee recommendation data 563 based on one or more of the rules and constraints
represented in new case rules and constraints data 340 to generate filtered skill matched
employee recommendation data 565. In one embodiment, filtered skill matched employee
recommendation data 565 therefore represents data representing the employees matched, or most
closely matched, to the new case that also comply with the rules and constraints of the new case
rules and constraints data 340.

[0346] FIG. 13 is a graphic illustration of the operation of a specific illustrative example
of the filtering sub-system in accordance with one embodiment. As seen in FIG. 13, raw ranked
skill matched employee recommendation data 563 is received by filtering module 355 from skill
matching, normalization, and ranking module 353.

[0347] In specific illustrative example of FIG. 13, rule 1301 directed to Paid Time Off
(PTO) constraints, rule 1303 directed to Time Zone constraints, rule 1305 directed to
citizenship/residency constraints, and rule 1307 directed to priority case work constraints, are
provided by rules and constraints database 345 and applied to raw ranked skill matched
employee recommendation data 563 at filter module 355.

[0348] In one embodiment, the result is filtered skill matched employee recommendation
data 565 which is then provided to load balancing module 357.

[0349] Returning to FIG. 12, in one embodiment, once generated by filtering module
355, filtered skill matched employee recommendation data 565 is provided to the load balancing
module 357 of FIGS. 3, 14, or 16.

[0350] FIG. 14 is a component diagram showing the interaction of various components
of a load balancing sub-system 1400 of the system for providing a multi-dimensional human
resource allocation advisor 300 of FIG. 3, in accordance with one embodiment.

[0351] As seen in FIG. 14, load balancing module 357 receives filtered skill matched
employee recommendation data 565 from filtering module 355. In addition, load balancing
module 357 is in operative communication with enterprise ML database 320 and therefore has
access to employee case loading data 339. In addition, load balancing module 357 is in
operative communication with rules and constraints database 345 and therefore has access to
new case rules and constraints data 340.

[0352] In one embodiment, load balancing module 357 further processes and/or filters
filtered skill matched employee recommendation data 565 to generate recommended employee

data 363 for the new case based on employee job load balancing considerations as indicated in
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employee case loading data 339 and one or more rules and constraints as indicated in new case
rules and constraints data of rules and constraints database 345.

[0353] As a specific illustrative example, let it be stipulated that one of the
rules/constraints indicated in rules and constraints database 345 is an employer/supervisor set
“rule A” that for any employee reporting to a specific supervisor, or working on a particular
portion of a task, project, or case, the employee can have no more than 5 total assigned tasks,
projects, or cases open at a time and not more than 10 deadlines/milestones to meet in a given
week.

[0354] Further stipulate that three employees are listed as matched employees in filtered
skill matched employee recommendation data 565 for the particular portion of a task, project, or
case supervised by the specific supervisor, Employee 1, employee 2, and employee 3. Further
stipulate that the portion of the task, project, or case includes 5 deadlines/milestones per week.

[0355] Further stipulate that it is determined by load balancing module 357, based on
data from employee case loading data 339, that: Employee 1 has 5 open tasks, projects, or cases
already and 3 deadlines/milestones per week; employee 2 has 3 open tasks, projects, or cases
and 7 deadlines/milestones per week; and employee 3 has 2 open tasks, projects, or cases and 4
deadlines/milestones per week.

[0356] Under these stipulated circumstances, load balancing module 357 would filter out
Employee 1 from filtered skill matched employee recommendation data 565 because Employee
1 already has 5 open tasks, projects, or cases and the addition of the new job would violate the
rule A constraint of no more than 5 open tasks, projects, or cases at a time.

[0357] In addition, employee 2 from filtered skill matched employee recommendation
data 565 is filtered out because employee 2 already has 7 deadlines/milestones per week and the
addition of the 5 new deadlines/milestones per week would violate the rule A constraint of no
more than 10 deadlines/milestones per week.

[0358] Finally, only employee 3 would not be filtered out by load balancing module 357
because employee 3 can take on both a new job, and only have 3 open tasks, projects, or cases,
and the 5 new deadlines/milestones per week and still only have 9 deadlines/milestones per
week, so employee 3 alone would be compatible with the employer/supervisor set rule A that for
any employee reporting to that specific supervisor, or working on a particular portion of a task,
project, or case, the employee can have no more than 5 total assigned tasks, projects, or cases

open at a time and not more than 10 deadlines or milestones to meet in a given week.
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[0359] Consequently, while in this example, filtered skill matched employee
recommendation data 565 from filtering module 355 included 3 employees, recommended
employee data 363 from load balancing module 357 would only include the single employee 3.
[0360] FIG. 15 is a high-level graphic illustration of the cumulative effect of the
application of the filtering sub-system of FIG. 12 and the load balancing sub-system of FIG. 14
on an initial pool of employees having skill set data matching, or most closely matching, the
identified required skills associated with a specific case, in accordance with one embodiment.
[0361] FIG. 16 is a component diagram showing the interaction of various components
of a load balancing and employee skill development sub-system 1620 of a system for providing
a multi-dimensional human resource allocation advisor 300 of FIG. 3, in accordance with one
embodiment.

[0362] As seen in FIG. 16, in addition to load balancing module 357, load balancing and
employee skill development sub-system 1620 includes employee skill set development module
1621. In one embodiment, employee skill set development module 1621 receives filtered skill
matched employee recommendation data 565 from filtering module 355, or load balancing
module 357. In addition, employee skill set development module 1621 is in operative
communication with enterprise ML database 320 and therefore has access to aggregated
employee skill set data 323. In addition, employee skill set development module 1621 is in
operative communication with rules and constraints database 345 and therefore has access to
new case rules and constraints data 340.

[0363] In one embodiment, the purpose of employee skill set development module 1621
is to develop the skill sets of the employees of the employer business while, at the same time
meeting the needs of the new case and client. To this end, employer/supervisor employee
development rules governing the assignment of employees to job and cases where they can
develop new, and defined, skills determined to be needed by the employer business and/or the
clients of the business, are generated and stored in rules and constraints database 345.

[0364] In one embodiment, the aggregated employee skill set data for employees listed
in the filtered skill matched employee recommendation data 565 from filtering module 355, or
not listed in the filtered skill matched employee recommendation data 565 from filtering module
355, is examined in light of these additional employer/supervisor employee development rules
and the list of employees included in the recommended employee data 363 is adjusted

accordingly to provide for employee skill set development.
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[0365] As shown in each of FIGs. 14 and 16, in one embodiment, the output of load
balancing sub-system 1400 of FIG. 14, or load balancing and employee skill development sub-
system 1620 of FIG. 16, is recommended employee data 363 for the new case.

[0366] In one embodiment, the recommended employee data 363 for the new case
includes data representing the employee, or employees, having aggregated employee skill set
data 323 most closely matching the new case requirements and skill set data 325, that are in
compliance with the new case rules and constraints data 340, and that meet the experience
and/or workload balancing requirements discussed above.

[0367] As shown in FIG. 3, the recommended employee data 363 for the new case is
then provided to user layer 107 and, in this discussion, to case intake and management system
301 through MHRAA application 108. In one embodiment, the recommended employee data
363, and/or the reasons and ranking for the recommended employees, is provided to a decision
maker for approval, editing, and final employee assignment/allocation. In various embodiments,
the decision maker receiving the recommended employee data for the new case can be, but is not
limited to, one or more of: a human decision maker, such as a supervisor or other employee
having access/decision maker permissions for approval, editing, and final employee
assignment/allocation; one or more applications used for approval, editing, and final employee
assignment/allocation, and/or for further processing of the recommended employee data for the
new case; and/or any other entity, such as a corporation, responsible for approval, editing, and
final employee assignment/allocation.

[0368] FIGS. 17A, 17B, 17C, 17D, 17E, 17F, and 17G are specific illustrative examples
of user interface screens in accordance with one embodiment that are indicative of the operation
and user experience associated with one illustrative embodiment of a system and method for
providing a multi-dimensional human resource allocation advisor. are discussed in more detail
below.

[0369] Referring now to FIG. 3, FIG. 11, and FIGS. 17A through 17G, FIG. 17A
includes a user interface display 1700 through which a user, such as a supervisor or any
employee of the business with access credentials, can access recommended employee data 363
for the new case through MHRAA application 108. As seen in FIG. 17A, access to
recommended employee data 363 for the new case is begun by activating “new case advisor”
icon 1701 of user interface display 1700.

[0370] Activation of “new case advisor” icon 1701 of user interface display 1700 of

FIG. 17A causes the interface display of FIG. 17B to be generated. FIG. 17B includes a user
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interface display 1702 that is utilized by a supervisor of employees, or other employer business
employee with access credentials, to access recommended employee data 363 for the new case
through MHRAA application 108.

[0371] As seen in FIG. 17B, in this specific illustrative example, user interface display
1702 includes a listing of active cases including product line data for each case, a case number
of each case, priority data for each case, open date data for each case, status priority data for
each case, product-module data for each case, subject data for each case, and action field 1705
for each case.

[0372] In one embodiment, the action field 1705 for each case includes case assignment
advisor icons for each case. In this specific illustrative example, it is stipulated that the
supervisor/user activates case assignment advisor icon 1706 for case 1707, 1.e., case number
00153661. Of note is that case 1707 is a priority three (P3) case. In this illustrative example,
activation of case assignment advisor icon 1706 causes “my recommendations” screen 1710 of
FIG. 17C to be generated.

[0373] As seen in FIG. 17C, “my recommendation” screen 1710 displays recommended
employee data 363. As seen in FIG. 17C, in this specific example, my recommendation screen
1710 includes a listing of recommended employees of recommended employee data 363
including employees 1711, 1713, 1715, 1717, 1719, 1721, 1723, and 1725 and top
recommended employees 1711 and 1713.

[0374] As seen in FIG. 17C, in this specific example, employees 1711 and 1713 are
listed first and are labeled as “top for this assignment,” i.e., are the top recommended employees.
In this illustrative example, this is due to the fact employees 1711 and 1713 have the lowest skill
matched closeness scores, i.e., their normalized skill matched vectors have the least weighted or
non-weighted Euclidian Distance from the ideal employee vector for this case.

[0375] As also seen in FIG. 17C, while employees 1715, 1717, 1719, and 1723 are
recommended for this illustrative case as “good for assignment” they are not top recommended
employees for this case, again based on their skill matched closeness scores which are higher
than those of employees 1711 and 1713, indicating their normalized skill matched vectors are
further from the ideal employee vector for this case.

[0376] As also seen in FIG. 17C, Employee 1721 is not recommended for this case
based on “LD” or case loading showing Employee 1721 already has 17 open cases.

[0377] As seen in FIG. 17C, my recommendation screen 1710 also includes: employee

time zone data for each listed employee; current load data for each employee, listing the current
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workload of the employees in terms of open cases and deadlines/milestones; assign as fields
through which the supervisor/user can designate the role of any employee assigned to the case;
engineer insight column including “review” links 1726 for each employee; and model reasoning
links for each employee in column 1727,

[0378] As also seen in FIG. 17C, my recommendation screen 1710 also includes review
client insight link 1729A for generating a client insight display 1750, such as shown in FIG.
17E, and discussed below, and theater recommendations link 1729B for generating a theater, or
regional, recommendation display, such as shown in FIG. 17G, and discussed below.

[0379] As noted above, screen 1710 includes model reasoning column 1727 and
“explain me” links for each listed employee. In this specific illustrative example, it is stipulated
that the supervisor/user activates the “explain me” link 1728 for Employee 1711 which causes
“explain model reasoning” interface screen 1730 of FIG. 17D to be generated.

[0380] As seen in FIG. 17D, in this specific illustrative example, explain model
reasoning interface screen 1730 includes a subset of the matched normalized employee skill set
vector elements 1000 and new case vector elements 800 from the employee aggregated skill set
data 323 for Employee 1711 and the data/scores associated with these matched skills for
Employee 1711. Also, of note, in FIG. 17D, explain model reasoning interface screen 1730
includes a listing of the applied/passed rules and constraints 1731.

[0381] Returning to FIG. 17C, my recommendation screen 1710 also includes “review
client insight” link 1729A.

[0382] In this specific illustrative example, it is stipulated that the supervisor/user
activates the “review client insight” link 1729A which causes review client insight interface
screen 1750 of FIG. 17E to be generated.

[0383] As seen in FIG. 17E, review client insight interface screen 1750 includes
Customer Satisfaction Review (CSR) insight data, case flow insight data, and case closure
insight data for the customer/client associated with case 1701, i.e., case number 00153661.
[0384] Returning to FIG. 17C, as noted above and seen in FIG. 17C, my
recommendation screen 1710 also includes engineer insight column and engineer insight review
links for each employee/engineer, including engineer insight review link 1726 for Employee
1711.

[0385] In this specific illustrative example, it is stipulated that the supervisor/user
activates the engineer insight review link 1726 for Employee 1711 which causes review

engineer insight interface screen 1760 of FIG. 17F to be generated.
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[0386] As seen in FIG. 17F, review engineer insight interface screen 1760 includes
Customer Satisfaction Review (CSR) insight data, and case closure insight data for Employee
1711 associated with Employee 1711.

[0387] Returning to FIG. 17C, my recommendation screen 1710 also includes “theater
recommendation” link 1729B.

[0388] In this specific illustrative example, it is stipulated that the supervisor/user
activates the “theater recommendation” link 1729B which causes “theater recommendation
filtered my recommendations” interface screen 1770 of FIG. 17G to be generated.

[0389] As seen in FIG. 17G, “theater recommendation filtered my recommendations”
interface screen 1770 displays recommended employee data 363. As seen in FIG. 17G, in this
specific example, “theater recommendation filtered my recommendations” interface screen 1770
includes a listing of recommended employees of recommended employee data 363 including
employees 1771, 1773, 1775, 1777, 1779, 1781, and 1783, with top recommended employees
1771 and 1773.

[0390] The recommendations shown in “theater recommendation filtered my
recommendations” interface screen 1770 differ from those shown in FIG. 17C in that the
recommendations of “theater recommendation filtered my recommendations” interface screen
1770 are based/filtered on rules and constraints pertaining to the region the employee works in,
and the teams, supervisors, and organization for that region, to allow for the selection of
employees that can service a product line and/or support a team for clients and cases throughout
the globe in a “follow the sun” model where cases can be passed between teams, regions, and
offices globally to reduce delays and increase responsiveness to clients.

[0391] Embodiments of the present disclosure use normalized multi-dimensional
employee skill set data obtained from multiple sources along with machine learning algorithms,
rules and constraints filtering, regional considerations, and workload balancing, to identify and
recommend employees who: have the skills required to perform the tasks associated with a new
project or case, are available and have the experience to perform the tasks associated with the
project or case, and are eligible to be assigned to the new project, task, or case based on client
and business requirements, regional requirements, and workload balancing considerations.
Therefore, embodiments of the present disclosure provide one or more technical solutions to the
long-standing technical problem of effectively, efficiently, and objectively assigning the most

qualified employees to specific projects and tasks.
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TERM DEFINITIONS

[0392] Herein, the term “production environment” includes the various components, or
assets, used to deploy, implement, access, and use, a given application as that application is
intended to be used. In various embodiments, production environments include multiple assets
that are combined, communicatively coupled, virtually and/or physically connected, and/or
associated with one another, to provide the production environment implementing the
application.

[0393] As specific illustrative examples, the assets making up a given production
environment can include, but are not limited to, one or more computing environments used to
implement the application in the production environment such as a data center, a cloud
computing environment, a dedicated hosting environment, and/or one or more other computing
environments in which one or more assets used by the application in the production environment
are implemented; one or more computing systems or computing entities used to implement the
application in the production environment; one or more virtual assets used to implement the
application in the production environment; one or more supervisory or control systems, such as
hypervisors, or other monitoring and management systems, used to monitor and control assets
and/or components of the production environment; one or more communications channels for
sending and receiving data used to implement the application in the production environment;
one or more access control systems for limiting access to various components of the production
environment, such as firewalls and gateways; one or more traffic and/or routing systems used to
direct, control, and/or buffer, data traffic to components of the production environment, such as
routers and switches; one or more communications endpoint proxy systems used to buffer,
process, and/or direct data traffic, such as load balancers or buffers; one or more secure
communication protocols and/or endpoints used to encrypt/decrypt data, such as Secure Sockets
Layer (SSL) protocols, used to implement the application in the production environment; one or
more databases used to store data in the production environment; one or more internal or
external services used to implement the application in the production environment; one or more
backend systems, such as backend servers or other hardware used to process data and implement
the application in the production environment; one or more software systems used to implement
the application in the production environment; and/or any other assets/components making up an
actual production environment in which an application is deployed, implemented, accessed, and
run, e.g., operated, as discussed or illustrated herein, and/or as known in the art at the time of

filing, and/or as developed after the time of filing.
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[0394] As used herein, the terms “computing system”, “computing device”, and
“computing entity”, include, but are not limited to, a virtual asset; a server computing system; a
workstation; a desktop computing system; a mobile computing system, including, but not
limited to, smart phones, portable devices, and/or devices worn or carried by a user; a database
system or storage cluster; a switching system; a router; any hardware system; any
communications system; any form of proxy system; a gateway system; a firewall system; a load
balancing system; or any device, subsystem, or mechanism that includes components that can
execute all, or part, of any one of the processes and/or operations as described herein.

[0395] In addition, as used herein, the terms computing system and computing entity,
can denote, but are not limited to, systems made up of multiple: virtual assets; server computing
systems; workstations; desktop computing systems; mobile computing systems; database
systems or storage clusters; switching systems; routers; hardware systems; communications
systems; proxy systems; gateway systems; firewall systems; load balancing systems; or any
devices that can be used to perform the processes and/or operations as described herein.

[0396] As used herein, the term “computing environment” includes, but is not limited to,
a logical or physical grouping of connected or networked computing systems and/or virtual
assets using the same infrastructure and systems such as, but not limited to, hardware systems,
software systems, and networking/communications systems. Typically, computing environments
are either known environments, e.g., “trusted” environments, or unknown, e.g., “untrusted”
environments. Typically, trusted computing environments are those where the assets,
infrastructure, communication and networking systems, and security systems associated with the
computing systems and/or virtual assets making up the trusted computing environment, are
either under the control of, or known to, a party.

[0397] In various embodiments, each computing environment includes allocated assets
and virtual assets associated with, and controlled or used to create, and/or deploy, and/or operate
an application.

[0398] In various embodiments, one or more cloud computing environments are used to
create, and/or deploy, and/or operate an application that can be any form of cloud computing
environment, such as, but not limited to, a public cloud; a private cloud; a virtual private
network (VPN); a subnet; a Virtual Private Cloud (VPC); a sub-net or any
security/communications grouping; or any other cloud-based infrastructure, sub-structure, or
architecture, as discussed or illustrated herein , and/or as known in the art at the time of filing,

and/or as developed after the time of filing.

-72 -



[0399] Inmany cases, a given application or service may utilize, and interface with,
multiple cloud computing environments, such as multiple VPCs, in the course of being created,
and/or deployed, and/or operated.

[0400] Asused herein, the term “virtual asset” includes any virtualized entity or resource,
and/or virtualized part of an actual, or “bare metal” entity. In various embodiments, the virtual
assets can be, but are not limited to, virtual machines, virtual servers, and instances implemented
in a cloud computing environment; databases associated with a cloud computing environment,
and/or implemented in a cloud computing environment; services associated with, and/or
delivered through, a cloud computing environment; communications systems used with, part of,
or provided through, a cloud computing environment; and/or any other virtualized assets and/or
sub-systems of “bare metal” physical devices such as mobile devices, remote sensors, laptops,
desktops, point-of-sale devices, etc., located within a data center, within a cloud computing
environment, and/or any other physical or logical location, as discussed or illustrated herein,
and/or as known/available in the art at the time of filing, and/or as developed/made available
after the time of filing.

[0401] Invarious embodiments, any, or all, of the assets making up a given production
environment discussed herein, and/or as known in the art at the time of filing, and/or as
developed after the time of filing, can be implemented as one or more virtual assets.

[0402] In one embodiment, two or more assets, such as computing systems and/or virtual
assets, and/or two or more computing environments, are connected by one or more
communications channels including but not limited to, Secure Sockets Layer and/or Transport
Layer Security communications channels and various other secure communications channels,
and/or distributed computing system networks, such as, but not limited to: a public cloud; a
private cloud; a multi-tenant cloud architecture; a virtual private network (VPN); a subnet; any
general network, communications network, or general network/communications network
system; a combination of different network types; a public network; a private network; a satellite
network; a cable network; or any other network capable of allowing communication between
two or more assets, computing systems, and/or virtual assets, as discussed or illustrated herein ,
and/or available or known at the time of filing, and/or as developed after the time of filing.
[0403] As used herein, the term “network™ includes, but is not limited to, any network or
network system such as, but not limited to, a peer-to-peer network, a hybrid peer-to-peer
network, a Local Area Network (LAN), a Wide Area Network (WAN), a public network, such

as the Internet, a private network, a cellular network, any general network, communications
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network, or general network/communications network system; a wireless network; a wired
network; a wireless and wired combination network; a satellite network; a cable network; any
combination of different network types; or any other system capable of allowing communication
between two or more assets, virtual assets, and/or computing systems, whether available or
known at the time of filing or as later developed.

[0404] As used herein, the term “relationship(s)” includes, but is not limited to, a logical,
mathematical, statistical, or other association between one set or group of information, data,
and/or users and another set or group of information, data, and/or users, according to one
embodiment. The logical, mathematical, statistical, or other association (i.e., relationship)
between the sets or groups can have various ratios or correlation, such as, but not limited to,
one-to-one, multiple-to-one, one-to-multiple, multiple-to-multiple, and the like, according to one
embodiment. As a non-limiting example, if the disclosed system and method for providing
access control and enhanced encryption determines a relationship between a first group of data
and a second group of data, then a characteristic or subset of a first group of data can be related
to, associated with, and/or correspond to one or more characteristics or subsets of the second
group of data, or vice-versa, according to one embodiment. Therefore, relationships may
represent one or more subsets of the second group of data that are associated with one or more
subsets of the first group of data, according to one embodiment. In one embodiment, the
relationship between two sets or groups of data includes, but is not limited to similarities,
differences, and correlations between the sets or groups of data.

[0405] As used herein, the terms “database” and “storage container” are used
interchangeably and include, but are not limited to, any physical or virtual data source or storage
device. For instance, in various embodiments, a storage container can be, but is not limited to, a
non-transitory computer readable medium for carrying out instructions using a processor to
execute a process, one or more of a hard disk drive, a solid-state drive, an EEPROM, PROM,
volatile or non-volatile memory, an optical disk, a server, a memory array, a database, a virtual
database, a virtual memory, a virtual data directory, or other physical or virtual data sources.
[0406] As used herein, the term “user” includes, but is not limited to, any party, parties,
entity, and/or entities using, or otherwise interacting with any of the methods or systems
discussed herein. For instance, in various embodiments, a user can be, but is not limited to, a
person, a commercial entity, an application, a service, and/or a computing system.

[0407] As used herein, the terms “business” and “employer business” are used

interchangeably and include any organization, person, or entity that employs or contracts

-74 -



“employees” for the purpose of performing “jobs,” “tasks,” or servicing “cases,” or “projects”
for “clients” of the “business.”

[0408] As used herein, the term “employee” includes any organization, person, or entity
that is utilized by a “business” for the purpose of performing “jobs,” “tasks,” or servicing
“cases,” or “projects” for “clients” of the “business.” As specific examples, an “employee” can
be a full-time employee, a part-time employee, a contract employee or entity, or a sub-
contracted employee or entity.

[0409] As used herein, the terms “project,” “job,” “case,” and “task,” are used
interactively and interchangeably where: the term “task” includes any item, function, or
responsibility assigned to an “employer business” or “employee” to performed on behalf of a
“client” of the “employer business;” the terms “project” and “job” includes any “task,” or set of
“tasks,” assigned to an “employer business” or “employee” to performed on behalf of a “client”
of the “employer business;” and the term “case” includes any “task,” “project,” or “job,”
assigned to an “employer business” or “employee” to performed on behalf of a “client” of the
“employer business” that has been accepted by an employer business and is being, has been, or
will be, entered into the employer business’ system.

[0410] In the discussion above, certain aspects of one embodiment include process steps
and/or operations and/or instructions described herein for illustrative purposes in a particular
order and/or grouping. However, the particular order and/or grouping shown and discussed
herein are illustrative only and not limiting. Those of ordinary skill in the art will recognize that
other orders and/or grouping of the process steps and/or operations and/or instructions are
possible and, in some embodiments, one or more of the process steps and/or operations and/or
instructions discussed above can be combined and/or deleted. In addition, portions of one or
more of the process steps and/or operations and/or instructions can be re-grouped as portions of
one or more other of the process steps and/or operations and/or instructions discussed herein.
Consequently, the particular order and/or grouping of the process steps and/or operations and/or
instructions discussed herein do not limit the scope of the invention as claimed below.

[0411] As discussed in more detail above, using the above embodiments, with little or no
modification and/or input, there is considerable flexibility, adaptability, and opportunity for
customization to meet the specific needs of various parties under numerous circumstances.
[0412] In the discussion above, certain aspects of one embodiment include process steps
and/or operations and/or instructions described herein for illustrative purposes in a particular

order and/or grouping. However, the particular order and/or grouping shown and discussed
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herein are illustrative only and not limiting. Those of ordinary skill in the art will recognize that
other orders and/or grouping of the process steps and/or operations and/or instructions are
possible and, in some embodiments, one or more of the process steps and/or operations and/or
instructions discussed above can be combined and/or deleted. In addition, portions of one or
more of the process steps and/or operations and/or instructions can be re-grouped as portions of
one or more other of the process steps and/or operations and/or instructions discussed herein.
Consequently, the particular order and/or grouping of the process steps and/or operations and/or
instructions discussed herein do not limit the scope of the invention as claimed below.

[0413] The present invention has been described in particular detail with respect to
specific possible embodiments. Those of ordinary skill in the art will appreciate that the
invention may be practiced in other embodiments. For example, the nomenclature used for
components, capitalization of component designations and terms, the attributes, data structures,
or any other programming or structural aspect is not significant, mandatory, or limiting, and the
mechanisms that implement the invention or its features can have various different names,
formats, or protocols. Further, the system or functionality of the invention may be implemented
via various combinations of software and hardware, as described, or entirely in hardware
elements. Also, particular divisions of functionality between the various components described
herein are merely exemplary, and not mandatory or significant. Consequently, functions
performed by a single component may, in other embodiments, be performed by multiple
components, and functions performed by multiple components may, in other embodiments, be
performed by a single component.

[0414] Some portions of the above description present the features of the present
invention in terms of algorithms and symbolic representations of operations, or algorithm-like
representations, of operations on information/data. These algorithmic or algorithm-like
descriptions and representations are the means used by Those of ordinary skill in the art to most
effectively and efficiently convey the substance of their work to others of skill in the art. These
operations, while described functionally or logically, are understood to be implemented by
computer programs or computing systems. Furthermore, it has also proven convenient at times
to refer to these arrangements of operations as steps or modules or by functional names, without
loss of generality.

[0415] Unless specifically stated otherwise, as would be apparent from the above

discussion, it is appreciated that throughout the above description, discussions utilizing terms
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“transforming”, “transmitting”, “using”, etc., refer to the action and process of a computing
system or similar electronic device that manipulates and operates on data represented as physical
(electronic) quantities within the computing system memories, resisters, caches or other
information storage, transmission or display devices.

[0416] The present invention also relates to an apparatus or system for performing the
operations described herein. This apparatus or system may be specifically constructed for the
required purposes, or the apparatus or system can comprise a system selectively activated or
configured/reconfigured by a computer program stored on a non-transitory computer readable
medium for carrying out instructions using a processor to execute a process, as discussed or
illustrated herein that can be accessed by a computing system or other device.

[0417] Those of ordinary skill in the art will readily recognize that the algorithms and
operations presented herein are not inherently related to any particular computing system,
computer architecture, computer or industry standard, or any other specific apparatus. Various
systems may also be used with programs in accordance with the teaching herein, or it may prove
more convenient/efficient to construct more specialized apparatuses to perform the required
operations described herein. The required structure for a variety of these systems will be
apparent to Those of ordinary skill in the art, along with equivalent variations. In addition, the
present invention is not described with reference to any particular programming language and it
is appreciated that a variety of programming languages may be used to implement the teachings
of the present invention as described herein, and any references to a specific language or
languages are provided for illustrative purposes only and for enablement of the invention as
contemplated by the inventors at the time of filing,

[0418] The present invention is well suited to a wide variety of computer network
systems operating over numerous topologies. Within this field, the configuration and
management of large networks comprise storage devices and computers that are
communicatively coupled to similar or dissimilar computers and storage devices over a private

network, a LAN, a WAN, a private network, or a public network, such as the Internet.
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[0419] It should also be noted that the language used in the specification has been
principally selected for readability, clarity and instructional purposes, and may not have been
selected to delineate or circumscribe the inventive subject matter. Accordingly, the disclosure of
the present invention is intended to be illustrative, but not limiting, of the scope of the invention,
which is set forth in the claims below.

[0420] In addition, the operations shown in the FIG.s, or as discussed or illustrated
herein, are identified using a particular nomenclature for ease of description and understanding,
but other nomenclature is often used in the art to identify equivalent operations.

[0421] Therefore, numerous variations, whether explicitly provided for by the
specification or implied by the specification or not, may be implemented by one of skill in the

art in view of this disclosure.
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CLAIMS

What is claimed is:

1. A computing system implemented method for providing multi-dimensional human
resource allocation recommendations, the method comprising:

obtaining access to one or more sources of employee skill set data and aggregating the
employee skill set data to generate aggregated employee skill set data for a set of employees
of a business;

generating rules and constraints data governing the assignment of employees of the
business to tasks to be performed by the employees of the business for clients of the business;

obtaining new case data representing a new task or project to be performed by
employees of the business for a client of the business;

processing the new case data to generate new case requirements and skill set data
representing required employee skills and qualifications for employees of the business that
are to be assigned to the task or project represented by the new case data;

processing the aggregated employee skill set data for each of the employees of the set
of employees of the business and the new case requirements and skill set data to identify
initial skill set matched employee data representing a set of skill set matched employees
having one or more matched skills matched to the new case skills and requirements
represented in the new case requirements and skill set data;

for each skill set matched employee, normalizing the matched skills for the skill set
matched employee to generate normalized employee skill set data and for that skill set
matched employee;

providing the normalized employee skill set data for each skill set matched employee
and the new case requirements and skill set data to a machine learning algorithm to generate
raw ranked skill matched employee recommendation data representing a set of raw ranked
skill matched employees;

filtering the raw ranked skill matched employee recommendation data using the rules
and constraints data to generate employee recommendation data representing a set of filtered
and ranked skill matched employees; and

providing the recommended employee data to a decision maker for review and

approval.
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2. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 1 wherein the aggregated employee

skill set data includes initial employee skill set data and dynamic employee skill set data.

3. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 1 wherein the aggregated employee
skill set data includes data selected from the group of employee skill set data consisting of:

data representing the total cases closed by the employee;

data representing the average resolution time for cases closed by the employee;

data representing average customer satisfaction review scores for the employee;

data representing historic task, project, or case closures associated with the
employees; data representing experience and team participation associated with the
employees; data representing team leadership experience associated with the employees;

review data per clients associated with the employees;

review data per products associated with the employees;

data representing product module experience associated with the employees;

data representing case priority experience associated with the employees;

data representing average resolution/close time per product associated with the

employees;

data representing average resolution/close time per client associated with the
employees; data representing total cases worked in each product line/module associated with
the employees;

data representing certifications associated with the employees;

data representing programming languages experience associated with the employees;
data representing human languages the employees can speak, write, or read;

data representing milestones per time period associated with the employees; and data

representing product release experience associated with the employees.

4. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 1 wherein the rules and constraints
data includes one or more rules and constraints selected from the group rules and constraints
consisting of:

rules and constraints limiting the number of active tasks, projects, or cases that can be

assigned to any, or particular, employees;
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rules and constraints limiting the number of active deadlines or benchmarks per
defined time frame that can be assigned to any, or particular, employees;

rules and constraints limiting the maximum number of active tasks, projects, or cases
of a particular priority or urgency that can be assigned to any, or particular, employees;

rules and constraints regarding the use of full-time employees before assigning part-
time or contract employees;

rules and constraints regarding employee experience required for one or more
employee roles with different priority tasks, projects, or cases and clients;

rules and constraints indicating required citizenship for employees working for the
client or assigned to the new case;

rules and constraints indicating required languages spoken by employees working for
the client or assigned to the new case;

rules and constraints indicating the required time zone for employees working for the
client or assigned to the new case;

rules and constraints regarding customer satisfaction survey thresholds for employees
assigned to a new case with an escalated client; and

rules and constraints regarding availability of employees working for the client or

assigned to the new case;

5. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 1 wherein the rules and constraints are
selectable by an employee of the business having access rights and include ranges and
thresholds that can be adjusted by an employee of the business having access rights based on

client or historic data in the case intake and management system.

6. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 1 wherein the new case data includes
data selected from new case data consisting of:

data representing the name of the task or project of the new case;

data representing the name of the client for which the task or project of the new case
is to be performed;

data representing the priority of the task or project of the new case;
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data representing the priority of the client associated with the task or project of the
new case;

data representing the equipment type or product line associated with the task or
project of the new case;

data representing whether the client associated with the task or project of the new case
is an escalated or strategic client;

data representing the contractual obligations or requirements associated with the client
associated with the task or project of the new case or the task or project of the new case;

data representing the average score of survey data of the client associated with the
task or project of the new case;

data representing subcomponents included with the equipment type or product line
associated with the task or project of the new case;

data representing the type of the task or project of the new case;

data representing the complexity of the task or project of the new case;

data representing the geographic location of the client associated with the new case;
data representing the geographic location where the task or project of the new case is to be
performed; and

data representing the time zone where the task or project of the new case is to be

performed.

7. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 1 wherein the one or more matched
skills of the aggregated employee data matched to the new case skills and requirements
represented in the new case requirements and skill set data include one or more employee
matched skills data selected from the group of employee matched skill set data consisting of:

data representing total cases closed by the employee that are related to the matched
skill; data representing average resolution time for cases closed by the employee that are
related to the matched skill;

data representing average customer satisfaction review scores for the employee that
are related to the matched skill;

data representing cases owned and closed by the employee that are related to the

matched skill;
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data representing cases led and closed by the employee that are related to the matched
skill;

data representing cases contributed to by the employee that are related to the matched
skill;

data representing resolution time associated with cases owned and closed by the
employee that are related to the matched skill;

data representing resolution time associated with cases participated in and closed by
the employee that are related to the matched skill;

data representing resolution time associated with cases participated in by the
employee that are related to the matched skill; and

data representing reviews and customer satisfaction reviews for the employee or

employee team associated with the matched skill.

8. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 7 wherein the matched skills for the

skill set matched employees are normalized using Min-Max Normalization.

9. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 1 wherein the machine learning
algorithm used to generate the raw ranked skill matched employee recommendation data is a

weighted Least Euclidean Distance machine learning algorithm.

10. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 1 wherein the decision maker

receiving the recommended employee data is an application.

11. The computing system implemented method for providing multi-dimensional
human resource allocation recommendations of Claim 1 further comprising:

generating employee development rules and constraints data representing employee
development rules and constraints governing the assignment of employees to cases where the
employees can develop defined skills determined to be needed by the business and the clients

of the business;
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processing the filtered skill matched employee recommendation data using the
employee development rules and constraints data to generate recommended employee data
for the new case representing one or more recommended employees for the new case; and

providing the recommended employee data to a decision maker for review and/or

approval.

12. A system for providing multi-dimensional human resource allocation
recommendations comprising:

a case intake and management system including new case data representing tasks to
be performed by the employees of a business for clients of the business;

an enterprise machine learning (ML) database, the enterprise ML database including:

aggregated employee skill set data for each of the employees of a set of employees of

the business, the aggregated employee skill set data being obtained from one or more
sources of employee skill set data; and

new case data representing a new task or project to be performed by employees of the
business for a client of the business, the new case data being received from the case intake
and management system;

a machine learning engine, the machine learning engine including:

a pre-processing module;

a skill matching, normalization, and ranking module;
a filtering module; and

a load balancing module;

a rules and constraints database including rules and constraints data governing the
assignment of employees of the business to tasks to be performed by the employees of the
business for clients of the business; and

a multi-dimensional human resources advisor application for providing employee
recommendation data to a decision maker via the case intake and management system
wherein the case intake and management system, the enterprise ML database, the machine
learning engine, the rules and constraints database, and the multi-dimensional human
resources advisor application are operatively connected for implementing a process for
providing multi dimensional human resource allocation recommendations, the process for
providing multi dimensional human resource allocation recommendations comprising:

processing, with the pre-processing module of the machine learning engine, the new

case data to generate new case requirements and skill set data representing required employee
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skills and qualifications for employees of the business that are to be assigned to the task or
project represented by the new case data;

storing the new case requirements and skill set data in the enterprise ML database;

processing, with the skill matching, normalization, and ranking module of the
machine learning engine, the aggregated employee skill set data for each of the employees of
the set of employees of the business and the new case requirements and skill set data to
identify initial skill set matched employee data representing a set of skill set matched
employees having one or more matched skills matched to the new case skills and
requirements represented in the new case requirements and skill set data;

for each skill set matched employee, normalizing, with the skill matching,
normalization, and ranking module of the machine learning engine, the matched skills for the
skill set matched employee and generating normalized employee skill set data for that skill
set matched employee;

providing the normalized employee skill set data for each skill set matched employee
and the new case requirements and skill set data to a machine learning algorithm of the skill
matching, normalization, and ranking module of the machine learning engine, to generate raw
ranked skill matched employee recommendation data representing a set of raw skill matched
employees;

filtering, with the filtering module of the machine learning engine, the raw ranked
skill matched employee recommendation data using the rules and constraints data of the rules
and constraints database to generate filtered and ranked skill matched employee
recommendation data representing a set of filtered and ranked skill matched employees; and

providing the recommended employee data to a decision maker for review and/or
approval through the multi-dimensional human resources advisor application via the case

intake and management system.

13. The system for providing multi-dimensional human resource allocation
recommendations of Claim 12 wherein the aggregated employee skill set data includes initial
employee skill set data for the employees of the business and dynamic employee skill set data

sources for the employees of the business.

14. The system for providing multi-dimensional human resource allocation
recommendations of Claim 12 wherein the aggregated employee skill set data includes data

selected from the group of employee skill set data consisting of:
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data representing total cases closed by the employee;

data representing average resolution time for cases closed by the employee;

data representing average customer satisfaction review scores for the employee;

data representing historic task, project, or case closures associated with the
employees; data representing experience and team participation associated with the
employees;

data representing team leadership experience associated with the employees;

data representing review scores per clients associated with the employees;

data representing review scores per products associated with the employees;

data representing product module experience associated with the employees;

data representing case priority experience associated with the employees; data
representing average resolution/close time per product associated with the employees;

data representing average resolution/close time per client associated with the
employees; data representing total cases worked in each product line/module associated with
the employees;

data representing certifications associated with the employees;
data representing programming languages experience associated with the employees; data
representing human languages the employees can speak, write, or read;

data representing milestones per time period associated with the employees; and data

representing product release experience associated with the employees.

15. The system for providing multi-dimensional human resource allocation
recommendations of Claim 12 wherein the rules and constraints include one or more rules
and constraints selected from the group rules and constraints consisting of:

rules and constraints limiting the number of active tasks, projects, or cases that can be
assigned to any, or particular, employees;

rules and constraints limiting the number of active deadlines or benchmarks per
defined time frame that can be assigned to any, or particular, employees;

rules and constraints limiting the maximum number of active tasks, projects, or cases
of a particular priority or urgency that can be assigned to any, or particular, employees;

rules and constraints regarding the use of full-time employees before assigning part-
time or contract employees;

rules and constraints regarding employee experience required for one or more

employee roles with different priority tasks, projects, or cases and clients;
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rules and constraints indicating required citizenship for employees working for the
client or assigned to the new case;

rules and constraints indicating required languages spoken by employees working for
the client or assigned to the new case; and

rules and constraints regarding availability of employees working for the client or

assigned to the new case.

16. The system for providing multi-dimensional human resource allocation
recommendations of Claim 12 wherein the rules and constraints are selectable by an
employee of the business including ranges and thresholds that can be adjusted by the

employee.

17. The system for providing multi-dimensional human resource allocation
recommendations of Claim 12 wherein the new case data includes data selected from the new
case data consisting of:

data representing the name of the task or project of the new case;

data representing the name of the client for which the task or project of the new case
is to be performed;

data representing the priority of the task or project of the new case;

data representing the priority of the client associated with the task or project of the
new case;

data representing the priority of the task or project of the new case;

data representing the equipment type or product line associated with the task or
project of the new case;

data representing whether the client associated with the task or project of the new case
is an escalated or strategic client;

data representing the contractual obligations or requirements associated with the client
associated with the task or project of the new case or the task or project of the new case;

data representing the average scores of client surveys associated with the task or
project of the new case;

data representing subcomponents included with the equipment type or product line
associated with the task or project of the new case;

data representing the type of the task or project of the new case;

data representing the complexity of the task or project of the new case;
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data representing the geographic location of the client associated with the new case;
data representing the geographic location where the task or project of the new case is
to be performed; and

data representing the time zone where the task or project of the new case is to be

performed.

18. The system for providing multi-dimensional human resource allocation
recommendations of Claim 12 wherein the employee matched skills matched to the new case
skills and requirements represented in the new case requirements and skill set data include
one or more employee matched skills data selected from the group of employee matched
skills data consisting of:

data representing total cases closed by the employee that are related to the matched
skill; data representing average resolution time for cases closed by the employee that are
related to the matched skill;

data representing average customer satisfaction review scores for the employee that
are related to the matched skill;

data representing cases owned by the employee that are related to the matched skill;

data representing cases led by the employee that are related to the matched skill;

data representing cases contributed to by the employee that are related to the matched
skill;

data representing resolution time associated with cases owned and closed by the
employee that are related to the matched skill;

data representing resolution time associated with cases participated in and closed by
the employee that are related to the matched skill; and

data representing reviews and customer satisfaction reviews for the employee or team

associated with the matched skill.

19. The system for providing multi-dimensional human resource allocation
recommendations of Claim 18 wherein the matched skills for the skill set matched employees
are normalized by the skill matching, normalization, and ranking module of the machine

learning engine using Min-Max Normalization.

20. The system for providing multi-dimensional human resource allocation
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recommendations of Claim 12 wherein the machine learning algorithm used by the skill
matching, normalization, and ranking module of the machine learning engine to generate the
raw ranked skill matched employee recommendation data is a weighted Least Euclidean

Distance machine learning algorithm.

21. A system for providing multi-dimensional human resource allocation
recommendations comprising:

a case intake and management system including new case data representing tasks to
be performed by the employees of a business for clients of the business;

an enterprise machine learning (ML) database, the enterprise ML database including:

aggregated employee skill set data for each of the employees of a set of employees of

the business, the aggregated employee skill set data being obtained from one or more
sources of employee skill set data; and

new case data representing a new task or project to be performed by employees of the
business for a client of the business, the new case data being received from the case intake
and management system;

a machine learning engine, the machine learning engine including:

a pre-processing module;

a skill matching, normalization, and ranking module;
a filtering module; and

a load balancing module;

a rules and constraints database including rules and constraints data governing the
assignment of employees of the business to tasks to be performed by the employees of the
business for clients of the business; and

a multi-dimensional human resources advisor application for providing employee

recommendation data to a decision maker via the case intake and management system.
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