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A labor marketplace exchange (LME) computing system and method are provided. The LME computing system communicates
with communications devices of service providers and service users. The LME computing system receives service provider profile
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data from the service providers. Service users can submit service gqueries to the LME computing system. Based on the parameters
of the service query, service providers are identifled by the LME computing system. A service request Is then sent to a service
provider identified by the LME computing system and selected by the service user.
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method are provided. The LME computing system communicates with com-
munications devices of service providers and service users. The LME com -
puting system receives service provider profile data from the service pro-
viders. Service users can submit service queries to the LME computing sys -
p= tem. Based on the parameters of the service query, service providers are 1den-
tified by the LME computing system. A service request 1s then sent to a ser-
vice provider i1dentified by the LME computing system and selected by the
Service user.
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LABOR MARKETPLACE EXCHANGE COMPUTING SYSTEMS AND METHODS

BACKGROUND

[0001] Unemployment and underemployment are persistent drags on economic growth.
For a number of reasons, including increased government regulation, the cffects of the
Affordable Care Act, and excessive employment related litigation, businesses can be hesitant to
hire part-time and full-time workers. Compliance, legal defense, benefits, recruiting and
onboarding costs that are needed to put a worker on the payroll can discourage employers from
committing to additional full and part-time employees. These challenges are compounded in
industries which experience regular fluctuations in labor requirements, such as construction and
tax accounting, for example. Many organizations experience periods when they carry a larger

work force than may be required or, more likely, too few providers when they are required.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] It 18 believed that certain embodiments will be better understood from the
following description taken in conjunction with the accompanying drawings, in which like

references indicate similar elements and in which:

[0003] FIG. 1 depicts a simplified block diagram of a non-limiting example of a labor
market exchange (LME) computing system.

[0004] FIG. 2 depicts an exemplary environment established by the LME computing
system of FIG. 1.

|0005] F1GS. 3-17 dcpict exemplary simplificd uscr interfaces that can be gencrated by
the LME computing system of FIGS. 1-2.

[0006] FIG. 18 depicts an example message sequence chart in accordance with one non-

limiting embodiment.
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[0007] FIG. 19 i1s a simplified flow diagram of at least one embodiment of a method for

matching a service user to a service provider that can be executed by the LME computing system

of FIGS. 1 and 2.
DETAILED DESCRIPTION

[0008] Various non-limiting cmbodimcnts of thc prcesent disclosurc will now bc
dcscribed to provide an ovcerall understanding of the principles of the structurc, function, and usc
of systems and methods for providing a labor marketplace exchange to match service users and
service providers. One or more examples of these non-limiting embodiments are illustrated i1n
the selected examples disclosed and described 1n detail with reference made to FIGS. 1-19 1n the
accompanying drawings. Those of ordinary skill in the art will understand that systems,
apparatuses, and methods specifically described herein and illustrated in the accompanying
drawings are non-limiting embodiments. The features illustrated or described 1n connection with
on¢ non-limiting embodiment may be combined with the features of other non-limiting
embodiments. Such modifications and variations are intended to be included within the scope of

the present disclosure.

[0009] The systems, apparatuses, devices, and methods disclosed herein are described in
detail by way of examples and with reference to the figures. The examples discussed herein are
cxamples only and are provided to assist in the explanation of the apparatuses, devices, systems
and methods described herein. None of the features or components shown in the drawings or
discussed below should be taken as mandatory for any specific implementation of any of these
the apparatuses, devices, systems or methods unless specifically designated as mandatory. In
addition, elements 1llustrated in the figures are not necessarily drawn to scale for simplicity and
clarity of illustration. For ease of reading and clarity, certain components, modules, or methods
may be described solely in connection with a specific figure. In this disclosure, any
1dentification of specific techniques, arrangements, etc. are either related to a specific example
presented or are merely a general description of such a technique, arrangement, etc.
Identifications of specific details or examples are not intended to be, and should not be,
construed as mandatory or limiting unless specifically designated as such. Any failure to

specifically describe a combination or sub-combination of components should not be understood
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as an indication that any combination or sub-combination 1s not possible. It will be appreciated
that modifications to disclosed and described examples, arrangements, configurations,
components, elements, apparatuses, devices, systems, methods, etc. can be made and may be
desired for a specific application. Also, for any methods described, regardless of whether the
method 1s described in conjunction with a flow diagram, it should be understood that unless
otherwise specified or required by context, any explicit or implicit ordering of steps performed 1n
the execution of a method does not imply that those steps must be performed in the order

presented but instead may be performed in a different order or in parallel.

[0010] Reference throughout the specification to 'various embodiments,” "some

tr " n

cmbodiments,” "onc cmbodiment,” "somc cxamplc cmbodiments,"” "onc cxamplc cmbodiment,"”
or "an cmbodiment” mcans that a particular fcaturc, structurc, or charactcristic dcscribed 1n
conncction with any cmbodiment 1s included 1n at Icast onc cmbodiment. Thus, appcarances of
the phrases "in various embodiments,” "in some embodiments,” "in one embodiment,” "some
example embodiments,” "one example embodiment, or "in an embodiment” 1n places throughout
the specification are not necessarily all referring to the same embodiment. Furthermore, the
particular features, structures or characteristics may be combined in any suitable manner 1n one

or more embodiments.

[0011] Throughout this disclosure, references to components or modules generally refer
to 1items that logically can be grouped together to perform a function or group of related
functions. Like reference numerals are generally intended to refer to the same or similar
components. Components and modules can be mmplemented 1n software, hardware, or a
combination of software and hardware. The term “software™ 1s used expansively to include not
only executable code, for example machine-executable or machine-interpretable instructions, but
also data structures, data stores and computing instructions stored in any suitable electronic
format, including firmware, and embedded software. The terms “information™ and “data” are
used expansively and includes a wide variety of electronic information, including executable
code; content such as text, video data, and audio data, among others; and various codes or flags.
The terms “information,” “data,” and “content” are somectimes used interchangeably when
permitted by context. It should be noted that although for clarity and to aid in understanding,

some examples discussed herein might describe specific features or functions as part of a specific

oo
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component or module, or as occurring at a specific layer of a computing device (for example, a
hardware layer, operating system layer, or application layer), those features or functions may be
implemented as part of a different component or module or operated at a different layer of a
communication protocol stack. Those of ordinary skill in the art will recognize that the systems,
apparatuses, devices, and methods described herein can be applied to, or easily modified for use
with, other types of equipment, can use other arrangements of computing systems such as client-
server distributed systems, and can use other protocols, or operate at other layers 1n

communication protocol stacks, than are described.

|0012] The presently disclosed systems, methods, and apparatuses can generally provide
a labor markctplacc cxchange (LME), somctimces rcifcrred to as an on-decmand labor managecment
systcm. In somc cmbodiments, an LME 1s hostcd by a scrvice provider and 1s accessible to both
scrvice providers (c.g., pcople looking for work) and scrvice uscrs (¢.g., pcoplc or cntitics with a
need for service) to allow for the matching of the service providers to the service users. Such
LME can, 1n some embodiments, connect service providers to service users 1n substantially real-

time, thus allowing service users to access an on-demand supply of labor.

[0013] An on-demand labor management system 1n accordance with the present
disclosure can, among other benefits, allow for greater flexibility and adjustment for time-
sensitive hires. For example, service providers can be given more control over their schedule,
the type of work they do, as well as other types of labor preferences. With the traditional work
week and schedule falling out of favor as people seek more flexibility and autonomy in their
work schedule, an LME 1n accordance with the present disclosure can allow for service providers

to work on their own time and makes them selectively available to those seeking their labor.

[0014] As described in more detail below, an LME i1n accordance with the presently
disclosed systems, methods, and apparatuses can enable users, both commercial and/or non-
commercial, in need of a service to quickly and conveniently match with a service provider on
cither a scheduled or an on-demand basis. Matches between a service user and a service provider
can be based on any number of factors and/or parameters, such as service user preferences, job
details, and preferences and background of the service providers. An LME can facilitate

communication between service user and service provider and can also facilitate a payment
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function and a rating function. The LME can also utilize geolocation information to aid in
providing matches to a service user as well as provide the service user with substantially real-

time updates of the service provider’s geolocation position.

[0015] As discussed mn more detail below, systems, methods, and apparatuses are
disclosed in which a service user can select from a group of service providers who meect
minimum requircments. Using filters, or other secarching or matching techniques, these service
providers can be drawn from a large database of available service providers. The service user
can then select the service provider they wish to perform the labor and communicate with that
service provider through the LME platform. In some embodiments service users can geospatially
track scrvice providers as they travel to and arrive and complcte the job requested. Furthecrmore,
SCIrvicc uscrs can ratc scrvice providers on the quality of their work and/or other mctrics. Thesc
ratings can bccomce part of the scrvice provider’s profilc and can be factorcd into the matching

system 1n future transactions.

[0016] Furthermore, as described in more detail below, systems, methods, and
apparatuses arc disclosed 1n which service providers can e¢ach maintain a profile which can
include, but i1s not limited to, skills, education, certifications, licenses, preferred wage, and/or
ratings from previous jobs. In some embodiments, service providers can set their availability in
substantially recal-time to indicate i1f he or she 1s available on-demand for immediate service
requests. Additionally or alternatively, service providers can sct their calendars for availability

in the future and manage service requests.

[0017] Generally, an LME 1n accordance with the present disclosure can provide a
platform for both a service user and a service provider to complete labor transactions based on
service provider qualifications and service user needs. The service user and service provider can
interact with the LME through any suitable user interfaces, such as a mobile application
(sometimes referred to as an “app’) executing on a mobile communications device, a laptop
computer, a mobile computing device, a handheld computer, a smart phone, a tablet computer, a
personal digital assistant, and the like. Additionally or alternatively, the LME can be accessed

through a web-based interface that can be provided on any suitable type of networked device,
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such as a mobile computing device, a desktop computer, a smart TV, a gaming system, and the

like.

[0018] An example operational scenario 1s provided below to 1llustrate a non-limiting
cxample of an LME 1n accordance with the present disclosure. While the exemplary scenario 1s
provided 1n the context of a construction worker seeking to find labor for him to perform, 1t 1s to
be understood that an LME 1n accordance with the present disclosure can be used to facilitate the
matching of a wide array of service provider types to a wide array of service users. For example,
1n some implementations, a corporate-based service user can utilize an LME to 1dentify potential
service providers to perform specialized or unspecialized tasks for a corporation (e.g., clerical
tasks, rctail tasks, catcring tasks, ctc.). In othcr implementations, an industrial-bascd scrvice uscr
can utilizc an LME to idcntify potcential scrvice providers to perform industrial tasks (c.g.,
manual labor, dclivery, clcaning, ctc.). In othcr implecmentations, a residential-bascd scrvice uscr
can utilize an LME to identify potential service providers to perform domestic or housckeeping
tasks for the user (e.g., babysitting, lawn care, handyman services, etc.). As 1s to be appreciated,
a wide array of other types of service providers can utilize an LME without departing from the

scope of the present disclosure.

[0019] In one example implementation, a service provider, such as a construction worker,
desires to earn extra income but 1s not currently employed by a particular construction company.
The construction worker can create a profile on an LME 1n accordance with the present
disclosure and enter information that satisfies all required fields and enter any additional fields
they choose to complete during an account creation process. The service provider can then select
the times and dates he or she would be available to work in the future through a calendaring
functionality. In some embodiments, the service provider can make himself or herself available
for on-demand labor through activation of an on-demand indicator provided by the LME. The
LME can store this availability information, along with availability information from other

services providers in suitable data stores.

[0020] Continuing with the example scenario, a service user (e.g., a construction

company, general contractor, etc.) 1s 1n need of manpower to complete a job. The service user

can create a user profile on the LME and disclose can general information about the company
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and 1ts selection preferences including, but not limited to, preferred experience of the service
provider, preferred wage to be paid, preferred skills, preferred rating and preferred distance from

the service user.

[0021] Once the account has been created, or the service user logs into an existing
account, the service user can scarch for construction workers using any suitable secarching
technique, such as an interactive scarch bar that suggests jobs as the service user types, for
cxample. Once the secarch has been made, in one embodiment the construction workers that mect
all of the preferences can be displayed in ascending order of time for the service provider to
travel to the job site. The service user can sort or filter based on any other suitable parameters,
such as ratc, cxpcricnce Icvel, and so forth. The scrvice uscr (c.g., a sitc supcrvisor, a forcman,
or othcr liaison at thc construction company) can then revicw the profiles of all the matches and
sclcct onc of the scrvice providers that match the rcquircments and that 1s availablc cither on-
demand or at the desired time. Upon receiving a selection of a particular service provider, a

service request can be processed by the LME.

[0022] Continuing with the non-limiting example scenario, the service provider that is
selected by the service user can be notified of his or her selection and can have a certain period
of time to respond to the request before i1t times out or otherwise expires. If the service user 1s
selected for on-demand service, he or she may have a relatively short amount of time to respond
to the service request, such as a matter of minutes. If the request 1s for a scheduled service, there
can be more time given to respond, as can be determined by the LME and/or the service user. If
the service provider declines the request, or otherwise does not respond within the allotted time,
the service user can be sent a notification via any suitable technique (e.g., in-app messaging, text
message, instant message, email, etc.) and be directed to matches from their original scarch,
which can 1n some cases include newly added service providers, in order to select another service
provider. If the newly selected service provider accepts the service request, the service
appointment can be placed on both the calendar of the service user (i.e., the person from the
construction company requesting labor in this example scenario) and the service provider (1.e.,

the construction worker in this example scenario).



CA 02971740 2017-06-20

WO 2016/111898 PCT/US2015/068094

[0023] Fifteen minutes prior to the scheduled start time of the service appointment, or
any other suitable timeframe (e.g. 60 minutes, 30 minutes, 5 minutes, etc.) the service user can
view a map 1n which the service provider 1s tracked in real-time (or substantially real-time) as he

or she proceeds to the location to perform the labor.

[0024] Throughout the scarching, matching, and tracking processes, the labor
marketplace exchange can facilitate various means of communication between the selected
service provider and the service user. These means of communication can include, without
limitation, mn-app messaging, text messaging, email messaging, istant messaging, telephone

calls, video calls, multimedia messaging, among of forms of communication.

[0025] Continuing with the non-limiting example scenario, the service provider can
check-1n or “clock-1in once he or she has arrived at the work site. In some embodiments, a GPS
function within the LME can confirm the service provider’s location relative to the site of the
service before proving the service provider with the option to clock-in. The LME can be
configured to not allow the service provider to check-in until the ETA based on the GPS system
1S a minute or less, or other suitable period of time. The service user can be notified that the
provider has checked in and can be required to accept this “clock-in” before a timer begins.
Once the timer has started, it can appear on the graphical user interface of both the service

provider’s computing device and the service user’s computing device.

[0026] The timer can be stopped by the service user, such as a site supervisor or foreman
1n the context of construction services, for any number of reasons. For example, the service user
may decide the job has been completed or does not wish to pay for any additional labor at this
time even 1f the job 1s not completed. The service user can also be given the ability to file a
complaint, which can be based on, for example, incomplete or unsatisfactory work, poor
behavior, and so forth. In some embodiments, the service provider 1s given a chance to respond
to the complaint through interactions with the LME. In some embodiments, if the service
provider accepts the complaint, there 1s no charge and both the service user and the service
provider can be directed to the home page, with no ratings, feedback or reviews permitted to be
given to either party. In accordance with one embodiment, no ratings are given in this situation

since 1t 1s assumed that 1f a complaint 1s filed, both parties would have reviewed each other
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poorly. Therefore, in this example embodiment, neither party 1s permitted to input a review or
other feedback when a complaint 1s filed. In some embodiments, as described in more detail
below, the provider of the LME (or other entity) can compensate both parties for the transaction;
therefore neither party has the ability to diminish the other’s ratings. If the service provider does
not agree with the complaint, in some embodiments, the provider of the LME (or other entity)
can agree to pay the service provider an amount of compensation, such as a percentage or a fixed
fee amount, based on the total amount billed based on the amount of service provided (e.g., the
hourly rate and time worked based on the timer). In such a scenario, the service user would not
nccessarily be charged. In an alternate arrangement, a complaint resolution policy can include
compensating services providers a percentage of the owed labor costs, with a per transaction cap
and an annual cap. Additionally, a service user can be given the ability to cancel a

predetermined number of transactions per year, which can also have a capped amount.

[0027] Continuing with the non-limiting example scenario, the service user can supply a
rating for the service provider, such as on the service provider’s overall quality of labor and work
provided. The service user can be permitted, prompted, or required in some cases, to provide
specific comments on the review of performance after the work 1s completed. Likewise, the
service provider can rate the service user or otherwise provide feedback regarding his or her
cxperience. The service user can then indicate to the LME to provide payment to the service
provider using a payment mechanism. Both parties can receive e-receipts describing the details
of the transaction. The payment mechanism can vary, but in some embodiments a payment card
of the service user 1s kept on file with the LME. The payment card 1s charged with an amount
based on services rendered by the service provide, plus any applicable fees. Payment can be
provided to the service provider using any suitable vehicle, such a peer-to-peer transfer (such as
PAYPAL), a check can be mailed to the service provider, a stored value card held by the service

provider can be loaded with funds, among other types of payment techniques.

[0028] While the example scenario described above is based on a relatively unskilled,
commercial use of a LME, the system and methods described herein are applicable across a wide
range of service environments, including skilled services (e.g., tutoring, computer coding) and
unskilled services (e.g., construction work, landscaping) which can be in both commercial (¢.g.,

restaurant, janitorial) and non-commercial (e.g., music lessons, babysitting) settings.

9
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[0029] Service providers and service users can access their respective accounts on the
LME through any suitable networked device, such as a through a specialized mobile application
(sometimes referred to as an “app’) executing on a mobile computing device that 1s connected to
the Internet and has GPS capabilities. In some embodiments, the service user and/or service
provider can access the LME and/or their profiles through a website accessed through the
internet on any number of different devices. In any event, services users and service providers
can have the ability to update and view their profiles and schedules and request service through
any suitable device connected to the Internet. However, in some embodiments, certain types of
interactions are only offered on devices having GPS capabilities so that the recal-time tracking
functionality of the LME platform can be utilized. Furthermore, in some embodiments, when the
LME 1s accessed via a networked device, the user will decide whether to enter as a user or
provider, as shown i FIG. 3, below. In other embodiments, a service user can utilize a first
specialized application to access the LME and a service provider can utilize a second specialized

application to access the LME.

[0030] Tuming now to FIG. 1, a stmplified block diagram of a non-limiting example of
an LME 100 1s depicted. An LME computing system 102 1s configured to communicate with
one or more remote communications devices 120 over one or more communications networks
130. In operation, the LME computing system 102 can receive profile data, secarch queries,
tracking data, among other types of instructions from the communications devices 120 and/or
one or more other computing devices that can be communicatively coupled to the LME
computing system 102 via the communications networks 130. The LME computing system 102
can generate user interfaces (e.g., user interfaces illustratively shown in FIGS. 3-17) based on the
user (e.g., a service user 142, a service provider 144, and an administrator (not shown) of the
LME computing system 102). The user interfaces can be accessible through the communications
devices 120 and can gencrally enable the users 142, 144 of the LME computing system 102 to
interact with the LME computing system 102. As schematically depicted in FIG. 1, a real-time,
or substantially real-time, geographic position of each user 142, 144 can be provided to the LME
computing system 102, such as through GPS data received by the communications devices 120
and provided to the LME computing system 102. As described herein, the geolocation of the
communications device 120 of the service provider 144 can be utilized by the LME computing

system 102 during various stages of a transaction. For example, the position of the service
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provider 144 at the time a search query 1s provided by the service user 142 can determine
whether that service provider 144 1s identified 1n a list of potential service providers and/or
determine a ranking of that service provider 144 relative to other service providers in the
ocographic areca. Additionally, the geolocation of the communication device 120 of the service
provider 144 can be used to provide the service user 142 with an indication of the service
provider’s 144 location when the service provider 144 1s traveling to a service appointment.
The LME computing system 102 may be embodied as any type of server or computing device
capable of processing, communicating, storing, maintaining, and transferring data. For example,
the LME computing system 102 may be embodied as a server, a microcomputer, a
minicomputer, a mainframe, a desktop computer, a laptop computer, a mobile computing device,
a handheld computer, a smart phone, a tablet computer, a personal digital assistant, a telephony
device, a custom chip, an embedded processing device, or other computing device and/or
suitable programmable device. In some embodiments, the LME computing system 102 may be
cmbodied as a computing device integrated with other systems or subsystems. Thercfore, the
LME computing systcm 102 can bc, for cxamplc, a standalonc proccssing platform or thc LME
computing systcm 102 can b¢ a part of an cntcrprisc human rcsources computing platform, or

othcr typc of computing systcm.

[0031] In the illustrative embodiment of FIG. 1, the LME computing system 102 includes
a processor 104 and a memory unit 108 for storing a labor marketplace exchange engine 112.
Data used by the marketplace exchange engine 112 can be from various data sources 110, such
as a user profiles database 132, a service appointments database 134, and a service analytics
database 136, among others, as 1s to be appreciated by one skilled in the art. The data stored in
the databases 132, 134, 136 can be stored in a non-volatile computer memory, such as a hard
disk drive, a read only memory (e.g., a ROM IC), or other types of non-volatile memory. In
some embodiments, one or more databases 132, 134, 136 can be stored on a remote electronic
computer system, such as cloud-based storage, for example. As i1t to be appreciated, a variety of
other databases, or other types of memory storage structures, can be utilized or otherwise
assoclated with the LME computing system 102. As such, the data sources 110 may be
embodied as any type of device or devices configured for short-term or long-term storage of data
such as, for example, memory devices and circuits, memory cards, hard disk drives, solid-state

drives, or other data storage devices. For example, in some embodiments, the data sources 110
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include storage media such as a storage device that can be configured to have multiple modules,
such as magnetic disk drives, floppy drives, tape drives, hard drives, optical drives and media,
magneto-optical drives and media, compact disk drives, Compact Disk Read Only Memory (CD-
ROM), Compact Disk Recordable (CD-R), Compact Disk Rewriteable (CD-RW), a suitable type
of Digital Versatile Disk (DVD) or Blu-Ray disk, and so forth. Storage media such as flash
drives, solid state hard drives, redundant array of individual disks (RAID), virtual drives,
networked drives and other memory means including storage media on the processor 104, or the
memory unit 108 are also contemplated as storage devices. It should be appreciated that such
memory can be internal or external with respect to operation of the disclosed embodiments. It
should also be appreciated that certain portions of the processes described herein can be
performed using instructions stored on a computer-rcadable medium or media that direct or
otherwise instruct a computer system to perform the process steps. Non-transitory computer-
rcadable media, as used herein, comprises all computer-rcadable media except for transitory,

propagating signals.

[0032] The LME computing system 102 can include several computer servers and
databases. For example, the LME computing system 102 can include one or more web servers
114, application servers 116, and/or any other type of servers 118. For convenience, only one
web server 114 and one application server 116 are shown in FIG. 1, although it should be
recognized that the disclosure 1s not so limited. The servers can cause content to be sent to the
communications devices 120 in any number of formats, such as text-based messages, multimedia
message, email messages, smart phone notifications, web pages, and so forth. The servers 114,
116, 118 can comprise processors (¢.g., CPUs), memory units (¢.g., RAM, ROM), non-volatile
storage systems (e¢.g., hard disk drive systems), etc. The servers 114, 116, 118 can utilize

operating systems, such as Solaris, Linux, or Windows Server operating systems, for example.

[0033] The web server 114 can provide a graphical web user interface through which
various users of the system can interact with the LME computing system 102. The web server
114 can accept requests, such as HTTP requests, from clients (such as web browsers on the
communications devices 120), and serve the client’s responses, such as HTTP responses, along
with optional data content, such as web pages (e.g., HTML documents) and linked objects (such

as 1mages, video, and so forth).
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[0034] The application server 116 can provide a user interface for users who do not
communicate with the LME computing system 102 using a web browser. Such users can have
special software installed on their communications device 120 that allows them to communicate
with the application server 116 via the communications network 130. Such software can be
downloaded, for example, from the LME computing system 102, or other software application

provider (such as an App Store), over a network to such communications devices 120.

[00335] Of course, the LME computing system 102 may include other or additional
components, such as those commonly found 1n a server and/or computer (c.g., various
input/output devices), in other embodiments. Additionally, in some embodiments, one or more
of thc 1llustrative componcnts may bc incorporatcd 1n, or othcrwisc from a portion of, anothcr
componcnt. For cxamplc, the memory unit 108, or portions thercof, may b¢ incorporatcd 1n the
proccssor 104 1n somc cmbodiments. Furthcrmore, 1t should bc apprcciated that the LME
computing system 102 may include other components, sub-components, and devices commonly
found 1n a computer and/or computing device, which are not illustrated in FI1G. 1 for clarity of

the description.

[0036] The processor 104 may be embodied as any type of processor capable of
performing the functions described herein. For example, the processor 104 may be embodied as
a single or multi-core processor, a digital signal processor, microcontroller, a general purpose
central processing unit (CPU), a reduced instruction set computer (RISC) processor, a processor
having a pipeline, a complex instruction set computer (CISC) processor, an application specific
integrated circuit (ASIC), a programmable logic device (PLD), a field programmable gate array

(FPGA), or other processor or processing/controlling circuit or controller.

[0037] The memory unit 108 may be embodied as any type of volatile or non-volatile
memory or data storage capable of performing the functions described herein. For example, the
memory unit 108 may be embodied as read only memory (ROM), random access memory
(RAM), cache memory associated with the processor 104, or other memories such as dynamic
RAM (DRAM), static ram (SRAM), programmable ROM (PROM), electrically erasable PROM
(EEPROM), flash memory, a removable memory card or disk, a solid state drive, and so forth.

In operation, the memory unit 108 may store various data and software used d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>