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The embodiments relate generally to systems and methods for real-time viewable advertising, and more specifically, to systems and
methods that programmatically sell the same ad space on the same computing device multiple times.

BACKGROUND

Real-time bidding allows near instantaneous buying and selling of advertisement spaces online. Typically, buyers of the advertisement
space (“ad space”) use a demand side platform such as a trading desk, sellers of the ad space use a supply side platform, and these
platforms may interact with a third entity called an exchange. The exchange hosts an exchange server that supports real-time bidding. In
some instances, the exchange may also subsume the role of the supply side and/or demand side platforms.

On the demand side, the ad buyer (advertiser) seeks to maximize placement and impact of their ad, while on the supply side, the ad
space seller (publisher) seeks to reduce the amount of work necessary to place, maintain, track and process payments for placing the ad.

Current methods for supporting buying and selling of ad space generally use hard-coded tags on a webpage that trigger a sale of ad
space by the supply side platform as the webpage loads. For example, the supply side platform may alert the exchange of a user and/or
webpage where an ad space is available. The exchange server supporting real-time-bidding then begins an auction with one or more
demand side platforms and even other exchanges to determine which advertiser gets to publish the ad, e.g., the highest bidder. The
exchange server may communicate attributes of the user to the demand side platform, which in turn determines whether the user has the
desired attributes that the advertiser wants to target. Based on the perceived value of the user and the ad space, i.e., ad impression, each
demand side platform places a bid (based on the advertisers associated therewith). The highest bidding advertiser is determined by the
exchange, and the ad is published to the webpage of that user.

A majority of the ads sold, however, are never published, such as those ads “below the fold” (i.e., off the screen) that require the user to
scroll down to view the ads. Another portion of ads sold remain viewable for an extended period of time, such as when a user remains
stationary on a webpage or only slowly scrolls, and thus provides no additional impact for the advertiser. Nevertheless, under current
real-time bidding practices, the advertisers often pay the same amount for an ad regardless of its location on the webpage, or duration of
view time.

Clearly, a viewable ad is worth much more to an advertiser than an ad that is not yet in view and may never actually come into view.
Moreover, once an ad has been viewed, placement of a different ad may increase the monetization of that ad space for the publisher and
expand the pool of desirable high impact ad space available for the advertiser. Exchanges have previously been unable to provide the
appropriate context to allow publishers and advertisers to more accurately bid on ad space based on viewability parameters.

Therefore, a need exists for systems and methods for dynamic monitoring of an ad space, placement of ads based on viewability status,
i.e., systems and methods that programmatically identify which ad space will become viewable, and resale of ad space, i.e., a second
real-time bidding auction.

SUMMARY

The present invention relates to systems and methods for performing a second real-time bidding auction that may source a second ad
content to be displayed in an ad slot, i.e., an ad slot that had remained below the fold on a web page loaded into a browser but has been
scrolled above the fold and meets specific viewability criterion.

Accordingly, a method of the presently disclosed invention may load, by a processor, a web page in a browser having a viewport,
wherein the web page has a first area, wherein the viewport has a second area, wherein the first area is larger than the second area,
wherein the web page has a script embedded therein, wherein the first area contains a third area, wherein the first area is larger than the
third area, wherein the third area is not positioned within the second area when the web page is loaded, wherein the third area contains a
first ad content sourced from a first real-time ad bidding auction.

Further, a first real-time determination, by the processor, of whether the first ad content has been loaded in the web page for a predefined
time period while the web page remains loaded in the browser is made, wherein the first real-time determination is via the script while
the web page remains loaded in the browser, and a second real-time determination is made, by the processor, of whether the third area
has been scrolled into the second area at least one of as of or after the expiration of the predefined time period while the web page
remains loaded in the browser, wherein the second real-time determination is via the script while the web page remains loaded in the
browser. The second real-time determination is based on the first real-time determination determining that the first ad content has been
loaded in the web page for the predefined time period while the web page remains loaded in the browser.

A second real-time ad bidding auction for a second ad content to be input into the third area and replace the first ad content may be made
responsive to the third area being scrolled into the second area based on the second real-time determination while the web page remains
loaded in the browser, wherein the second real-time ad bidding auction occurs while the web page remains loaded in the browser.
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A second ad content sourced from the second real-time ad bidding auction is then received while the web page remains loaded in the
browser, and replaces the first ad content in the third area responsive to the third area being scrolled into the second area while the web
page remains loaded in the browser such that the second ad content is displayed within the second area while the web page remains
loaded in the browser.

It is to be understood that both the foregoing general description and the following detailed description are exemplary and are not
restrictive of the embodiments of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

All of the figures depict preferred embodiments although other embodiments are contemplated, and the present invention is not limited
to the embodiments shown.

FIG. 1 is a diagrammatical overview of the communication flow of the present invention.

FIG. 2 is a flow chart depicting the ad spot-auction process flow.

FIG. 3 is a diagrammatical overview of the interplay and overlap of a viewer's screen display area, browser application, browser window
and ad content display page.

DETAILED DESCRIPTION

The present disclosure provides logic that can help publishers to better monetize their ad space inventory by providing additional
opportunities to advertisers to publish their ads (e.g., text content, image content, graphic content, video content, audio content). The
logic may be configured as software module(s), browser executable script(s), browser add-on(s), local application(s) activated via the
browser, distributed software application(s), or any combination thereof programmed to real-time track and real-time react to real-time
changes of the position of an ad slot element, e.g., defined area on a web page. The logic may further register in real-time an
“impression,” such as when an advertisement or “ad” is loaded into the ad slot on a client browser (i.e., a desktop browser, a laptop
browser, a smartphone browser, a tablet browser, or others) and get additional information about that ad (sponsorship check, viewability,
etc.) in real-time.

An ad is generally displayed by adding a creative (any one or more of text, graphic, audio, image, video) to an ad slot on a web page or
application that becomes visible to the user on his or her user device (client device) as the advertisement. Once added to the web page, a
notification otherwise referred to as the “impression” is sent back to the application server to confirm that the advertisement has been
displayed. “Impressions” are what advertisers are ultimately interested in purchasing from web publishers.

When the ad slot remains below the fold, however, it is unviewed until the user scrolls the webpage. When in view, either through the
original page load or upon a user scroll, the ad's impact lessens after a certain amount of time. Thus, the presently disclosed logic may
run a second real-time auction between buyers to source and show another ad in an existing ad slot. As disclosed herein, the second real-
time bid may not be initiated until after a first predetermined time period has expired, and according to certain aspects, may only occur
for those ads that meet a second criterion, such as elapse of a second time period.

According to certain aspects, the logic may screen for human interaction using sensors that measure human movements including but
not limited to mouse movement, scrolling, scrolling acceleration, CPU wattage usage and the determination of CPU latency. Such
information may allow the logic to register in real-time when an ad slot is visible, i.e., above the fold, and when an ad slot that is below
the fold may become visible.

According to certain aspects, the scrolling action on the client device may be via a touchscreen or a cursor, such as user interaction with
a screen or mouse, respectively.

According to certain aspects, the logic may load and real-time scan some, many, most, or all existing ad slots (e.g., Google Publisher Tag
(GPT) tags) on the web page, attach listeners to various GPT events (e.g., slot rendered, impression viewable), and initiate a client-side
or server-to-server real-time auction based on predetermined logic and criteria.

For example, a prebid.js or other script can be loaded. The logic real-time tracks a position of each ad slot and real-time reacts to
changes in the position. For each ad slot that satisfies certain eligibility conditions in real-time, the logic may initiate a server-to-server
real-time auction via a prebid, or other request (e.g., prebid.js, other script). If an ad is returned in real-time, then the ad will be rendered
in that slot, otherwise the ad will be ignored or removed.

There are certain timing issues that may arise due to network connectivity and traffic, i.e. communication between client and server
and/or server to server. For example, in order to cause or enable a second real-time ad bidding auction to occur as fast as possible or to
receive a responsive result from the second real-time ad bidding auction as fast as possible, there may be at least some consideration of a
geolocation or a network location of the browser when the web page is at least one of initially requested, loading, or loaded.
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For example, the geolocation can be obtained for a transceiver (e.g., a chip) configured for a signal triangulation from a plurality of
orbital satellites or a plurality of cell sites (e.g., a cellular base station). For example, the transceiver can be a GPS transceiver, a
GLONASS transceiver, or others. For example, the network location can be an IP address, a MAC address, a cell phone number, an area
code, or others. For example, the geolocation can be within a geofenced area as preset in advance, whether statically or dynamically, or
the network location can be within a range of IP addresses associated with a specific geographical area, which can be updated, whether
statically or dynamically.

The geolocation or the network location can be requested, invoked, or obtained via a script embedded within the web page or preset into
the browser, as disclosed herein. Resultantly, before, during, or after the second real-time ad bidding auction is requested, a processor
(e.g., a client device) that runs the browser may obtain (e.g., identify) the geolocation (e.g., from the transceiver configured for the signal
triangulation) or the network location of the browser (e.g., its IP address). Then, the processor may cause or enable the second real-time
ad bidding auction for the second ad content to occur based on a shortest signal travel distance at that time (e.g., can be dynamically
updated) or a quickest response time at that time (e.g., can be dynamically updated) based on the geolocation or the network location.

This causation or enablement can occur in various ways. For example, when the second real-time ad bidding auction is a server-to-server
auction having a server (e.g., web server, application server, database server, a virtual server, a physical server) and a group (e.g., at least
two) of servers (e.g., web server, application server, database server, a virtual server, a physical server) and the processor is in
communication with the server (e.g., via a network card) and the server is in communication (e.g., via a network card) with the group of
servers such that the server is logically interposed between the processor and the group of servers, then the processor may cause or
enable the server to select at least one member of the group of servers based on the shortest signal travel distance (e.g., based on
knowing geographical locations) or the quickest response time at that time (e.g., based on current or average ping time) based on the
geolocation or the network location, where the server that is selected serves an auction-winning content to the server in communication
with the processor. Note that the server (not member of the group of servers) itself may be a member of another group of servers. In such
a scenario, the processor may select that server (from another group of servers) based on a script embedded within the web page or
preset into the browser, as disclosed herein.

However, when the second real-time ad bidding auction is a client side auction having a client (e.g., the processor) being in
communication (e.g., via a network card) with a group (e.g., at least two) of servers (e.g., web server, application server, database server,
a virtual server, a physical server), then the processor selects one member of the group of servers based on the shortest signal travel
distance (e.g., based on knowing geographical locations) or the quickest response time at that time (e.g., based on current or average
ping time) based on the geolocation or the network location. This selection can occur based on a script embedded within the web page or
preset into the browser, as disclosed herein.

This consideration of the geolocation or the network location of the browser has various technical effects. For example, when the web
page is loaded on the browser of a mobile device that is powered by a battery, then the mobile device may be programmed for
preserving the battery and, therefore, a server-to-server auction (e.g., the server communicating with the group of servers in an octopus
manner) may be preferred at that time due to less computational load on the browser of the mobile device. However, when the mobile
device is plugged-in for charging, then a client-side auction (e.g. the client device communicating with the group of servers in an
octopus manner) may be preferred. However, either one of these forms of auction can be used, selected, or switched in-between, as
needed, whether using or not using the geolocation or the network location.

For example, the server-to-server auction is less computationally intensive to the processor than the client-side auction and, therefore,
when speed or battery power or computational cycles or bandwidth latency need to be prioritized, then the server-to-server auction can
be used over the client-side auction. For example, the shortest signal travel distance may be a factor used when the processor or the
server in communication with the processor knows that all of the group of servers are relatively equally optimized for responsive results
at that time (e.g., relatively synchronized responses). However, when this knowledge is lacking or incomplete, then the quickest
response time at that time may be a factor that is used, whether additionally or alternatively.

For example, there may be a first server and a second server in the group of servers, whether for the server-to-server auction or the
client-side auction, where the first server is geographically closer to the processor or the server than the second server, and where the
second server is responsively faster (e.g., better network connection or more RAM or faster CPU or better QOS parameters or less
computational load) to the processor or the server than the first server. In such a situation, the second server may be selected over the
first server, whether for the server-to-server auction or the client-side auction, since timing may be important when the user scrolls the
web page such that the area programmed to contain the ad content from the first real-time ad bidding auction is to be currently displayed
within the viewport of the browser in order to enable the ad replacement, as disclosed herein, to appear instantaneous and in real-time in
order to minimize or avoid re-rendering of the web page when the ad replacement occurs.

According to certain aspects, the logic may use certain parameters to determine eligibility to real-time refresh an ad, i.e., a first ad in an
ad slot positioned below the fold. Exemplary parameters may include (1) the ad slot is not displaying sponsored ads, (2) the ad slot is
configured to be refreshed by the logic via a dashboard, (3) the ad slot is viewable, or (4) a current ad has been viewed (or ad slot is
empty for a period of time).

According to certain aspects, the logic includes a JavaScript (or another script) tag/wrapper programmed for viewability tracking,
initiating a real-time bidding (RTB) auction, programmatic for one or more of ad buying or selling, private marketplace placement,
rendering an ad in existing ad slot, and others. Likewise, the logic includes a backend server (e.g., web, virtual, application, database)
programmed to get additional data about sponsored ads (sponsorship check) and run an RTB auction (exchange).
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According to certain aspects, the logic enables viewability tracking for ads. For example, a visible parameter implies that an ad is visible
when a document (e.g., web page) is visible, and any part of the ad is in a viewport of a top window of a browser. Likewise, a viewable
parameter implies that an ad is viewable when the ad is visible and a defined percentage of pixels up to 100% are within the users
device's viewport (above the fold) for a defined duration of time that can easily be increased or decreased based on industry standards, or
publisher or buyer requirements.

According to certain aspects, the logic enables rendering of an ad. For example, the logic can assume existence of a global GoogleTag
instance. Reusing a Google Publisher Tag (GPT) may have a technical benefit of reusing publisher's configuration like targeting or
category, or any other settings. The logic will not override these settings but will simply render an ad (although overriding is possible).

According to certain aspects, the logic enables a sponsored ads check. For example, when a first ad is rendered, the logic can call the
backend server, with rendered ad info, and check if the first ad came through a sponsored line item. This may be done by checking line
item details in a publishers DoubleClick for Publishers (DFP) account, wherein the publisher would need to provide a read Application
Programming Interface (API) access to their DFP account if the publisher wants this feature enabled.

According to certain aspects, the logic enables an exchange. For example, the logic can initiate an RTB auction on the backend server.
The client can provide some demand partner connections and some, many, most, or all necessary information.

According to certain aspects, the logic can be packaged in various ways. For example, the logic can include a module packaged as a
single JavaScript tag which will run in a publisher's web page. The tag can be delivered directly in a website head element or via 1×1
pixel (or larger) creative (i.e., tracking pixel).

The logic may include tracking pixels for confirmation of ad placement. A tracking pixel may be a small (usually transparent) GIF or
PNG image that may be embedded in script. Tracking pixels may be fetched from a third-party ad server, or from the web server (i.e.,
source of the webpage). If fetched from a third-party server, the advertisers may gather information about visitors when visitors request
HTML content from the main webpage server and can thus track certain properties of the browsing habits of web users.

According to aspects, the backend server can be hosted on the client's Amazon Web Services (AWS) account, Google Cloud Platform
(GCP), or another cloud service provider.

Referring to FIG. 1, which depicts a diagrammatical overview of the communication flow of the present invention, without reference to
any particular type of network, there is a user device, i.e., client 110, having a display 22 on which a user may visualize an ad positioned
within a displayed web content (webpage). The client 110 may be a stationary device, e.g., desktop, or mobile device such as a smart
phone, tablet or other device. The client 110 may be configured to access web sites using HTTP protocol or another protocol. The
webpage accessed by the client 110 may be sourced from a web server 120. Upon the user accessing the content of a requested
publisher, the web server 120 returns the requested content to the user display 22, which may be in the form of HTML.

According to aspects of the present invention, the returned HTML may contain an opportunity to display an ad. The ad publisher, i.e.,
supply side platform 130, may communicate with an application server 140 to create/enter the keywords or categories that the ad
publisher wants associated with the ad publisher's ad space, and receive from the application server 140 the software code comprising a
script 10 to be embedded at the ad publisher's ad space. Alternatively, the supply side platform 130 may communicate directly through
the web server 120 to the client.

The advertiser may communicate with one or more content servers 150 a-n to license content to create an ad and with the application
server 140 to enter the parameters and commands to retrieve the content files (the application server and the content server can comprise
the same server), assemble them into the overall ad, preview and display the ad at the designated ad space, also including the keywords
to be associated with the ad, possibly geographical, timing, or other parameters as to display of the ad, and a bid for display of the ad at
the ad space when the script 10 on the publishers website is activated, such as by loading the webpage on the client 110.

Alternatively, the client 110 may communicate directly with one or more content servers 151 a-n to retrieve the content files and
assemble the ad on the webpage displayed on the client device.

The advertiser's ad parameters and commands and bid display may be stored as a file in an ad parameter and command file database 160
on the application server 140 (i.e., database, cache, or other quick access storage). When the script 10 embedded at an ad slot in a
publisher's webpage is activated, it may communicate with the application server 140 and ad parameter and command file database 160
thereon, where relevant keywords and other information relating to the ad space are provided from the script 10. These may be used by
the system software applications to conduct a RTB auction to select an ad for display from those that have the corresponding keywords
and other parameters based on the bids placed with respect to such ads for display or based on ad parameters, including, but not limited
to, click-through rate, ad space size, display region and ad type, or a combination of such parameters and bids. That is, selection of the
ad may include consideration of parameters such as data type, data format, data size, and/or image resolution.

Once the auction is conducted and an ad is selected, the corresponding ad parameter and command file for the ad in the ad parameter
and command file database 160 may be activated to retrieve the ad content files comprising the ad from the content server(s) 150 a-n (or
the application server 140), and to assemble and display the ad at the ad space. Meta data relating to the ad is sent back to the application
server 140 for tracking and also charging for use of the licensed content and display of the ad at the ad space. The advertiser's account
may be debited and the content licensors and ad publishers may be paid.
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The presently disclosed logic may be embodied as part of a system-end computer equipped and configured for internet or other network
communications, including an application server 140 including an ad parameter and command file database 160, and one or more
software applications to execute a real-time auction to select an ad to be displayed at a particular network location. Moreover, the
system-end computer may also include computer processing means and one or more Internet or other network communications interface
software applications for interfacing with advertisers, providing a menu screen for advertisers to enter instructions for the creation of an
ad, including messaging to be included in the ad, selection of an ad template, selection of digital content for the ad which may be
licensed from third parties, and an area to enter instructions for an ad campaign, including selection of ad display locations, entry of
cost-per-click bids for display of the ads and keywords or categories to be associated with the ad, and creating a data file in said
dispatcher server database that contains parameters and commands to be used by the logic to provide access to said template
advertisement file, licensed digital content, messaging, as well as the total cost-per-use of the licensed digital media files, the
keywords/categories the ad will be associated, the network locations where the ad will be displayed and the advertiser's bid for display
of the ad at the desired location.

The presently disclosed system may also include one or more content servers (e.g., ad content server 150 a-n) configured and equipped
for Internet or other network communications communicating with the application server 140 and/or network user/ad viewer-end
computer systems, i.e., client 110, and having one or more digital content files stored thereon. Additionally, the system may include an
ad publisher interface, such as on the application server 140, communicating with one or more ad publisher end computers configured
and equipped for Internet or other network communications and also providing a menu screen for ad publishers to enter registration
information, select categories or keywords to associate with their ad spaces and provide instructions to embed or install any number of
scripts 10 on their ad spaces. When activated/initiated, the scripts 10 establish communications with the application server 140, causing
a real-time auction to be executed for all advertisements in at least the command file database 160 with like parameters (e.g., the same
keywords, categories and geographical region) and selecting one or more advertisements for display at the scripts 10 location based on
the advertisers' bid for same or based on the advertisement parameters, including, but not limited to, click-through rate, ad space size,
display region and ad type, or a combination of such parameters and bids, and then causing the selected ad to be displayed at the ad
space by executing the instructions for the selected ad stored in the ad parameter/command file database 160 in the application server
140.

While ad selection via a RTB auction is described as including communication with the application server 140, wherein ad parameters
are obtained from the ad parameter/command file database 160, such information may additionally or alternatively be obtained by
communication with a database on a content server 150 a-n either directly from the client (client 110 to content server 151 a-n) or
through the application server (application server 140 to content server 150 a-n).

As noted previously, the auction occurs when a script 10 is activated/initiated anywhere on the network. The script 10 establishes
communication with the relational database containing information on all of the advertisements ready for display in the ad space on the
network (e.g., command file database 160), and sends a request for advertising. This request includes a variety of information not
limited to the keywords or categories associated with the script 10 and the size and dimensions of the available advertising space. The
system runs a comparison, based on an algorithm, of all advertisements in the database with keywords that match the keywords
associated with the advertising display location up for auction. This algorithm takes into account a variety of customizable parameters,
including, without limitation the type of bid on the advertisement and the click-through rate of the advertisement. The winning
advertisement is then displayed in the advertising space. The advertisement displayed may also be assembled according to instructions
in the same or other database. These instructions may call elements from a variety of locations and assemble them for display within the
advertising module. All actions taken on the advertising content are then sent back to the relational database (e.g., command file
database 160).

As described herein, the RTB auction may occur on the client server 110 (client-side auction) or on the application server 140 or a
separate auction or bidding platform server 170 (server-to-server auction). Each auction or bidding platform server 170 may be bidding
on behalf of one or more advertisers or campaigns. A content publisher may have the capacity to preempt an auction by maintaining a
publisher ad server, and pre-cached criteria for which, when satisfied, preempts delivery of the ad opportunity and directs the client 110
to the publisher ad server (e.g., content server 150).

When an ad opportunity is fulfilled, the content server 150 or application server 140 of the winning bid passes instructions for retrieving
the ad, such as to the supply-side platform 130, and then to an open HTTP connection of the client 110, or directly to the client 110.
According to certain aspects, the instructions may be passed through additional locations such as a publisher ad server.

The client 110 then follows the instructions to retrieve the ad from a content server 150 or 151. In one embodiment, the content server
150 may be advantageously contained within the application server 140. Upon receiving the request for the placement of an ad, the
content server 150 or application server 140 delivers the ad to the browser on the display 22 of the client 110 or delivers the address of
the ad to the browser, which in turn may retrieve the ad from the address indicated.

An ad may be displayed within a webpage on a display 22 of the client 110. As shown in FIG. 3, the content of the webpage (content
page 21 or first area) may be larger than the browser window 41 (or second area) shown on the display 22, based on the size of the
display area 31 and/or a size of the browser window 41 selected by the user (e.g., resizing of the browser window). If an ad is loaded in
an ad slot on the content page 21 that is outside of the viewable area of the browser window 41, such as ad 42 or third area, it would not
be viewable by the user until the content page 21 is scrolled upward. According to methods of the present invention, a second RTB
auction may be used to position a second ad within this ad slot (e.g., 42).



10/30/23, 10:49 AM nslg4n3881v9si8u

https://app.copyleaks.com/dashboard/v1/report/nslg4n3881v9si8u/preview?key=8751kg0htr6urcb5&suspectId=2bf52f0eca&viewMode=one-to-one&… 6/13

According to various aspects, ad slot 42 may have a first ad positioned therein or may be empty before the second RTB auction is
initiated. For example, activation of a script 10 can be controlled to occur a first time (i.e., initiate a first RTB auction for that ad slot)
when that ad slot is within, or within a pre-defined distance outside of, the second area (41). This information may be gathered from
sensors (e.g., tracking pixel) associated with the script 10 and/or separate from the script 10.

Script Logic and Events

According to certain aspects, the logic enables a second RTB to be initiated to place a second ad within an ad slot.

According to certain aspect, the logic enables a dashboard inclusive of a primary dashboard with basic reporting (e.g., breakdown per
publisher and tag) and a secondary dashboard having a publishers and sites management section (e.g., site management includes
configuration about which ad slot should be refreshed, and ad units (tags) management section), a publisher dashboard (e.g., main
dashboard with basic reporting), a setup AWS account wizard, and a setup exchange interface to connect to demand partners.

For example, the dashboard can include a bidding dashboard including, for example, a widget types section, a user management section,
and an ad quality management. That is, the bidding dashboard may comprise a real-time verification system that sits on the client side
and is integrated into a publisher's ad server, the publisher's header, or onto their page, and is able to analyze the impressions post-
auction but pre-render.

Further, the dashboard can include a reporting section (e.g., report builder), a discrepancies section, an ad management logic (e.g.,
ads.txt management, crawler, monitoring ads.txt status on each domain), and/or a publisher dashboard (e.g., site management section,
submitting new sites).

Further still, the dashboard can include an additional reporting section (e.g., report scheduling), a site management and approvals
section, a managing tag ordering requests from publishers, a new ad unit request management, and/or a publisher dashboard (e.g., ads.txt
management).

According to certain aspects, the logic enables a unified wrapper that combines a live viewability screening, automated sponsorship
exclusions based on DFP priorities, and real-time, server-to-server, auction capabilities based on viewability for ad units both above and
below the fold. Some current header bidder wrappers may use historical and predictive logic when targeting ad units based on
viewability. This is so because current header bidder auctions end before the web page is rendered. Since the web page is rendered after
the header bidder auction ends, there is some difficulty for the header bidder to know in real-time what ad units will meet the viewability
criteria. Users have not had a chance to interact with the page before the auction has ended. Some use case where current header bidder
solutions could fall short vs the logic described herein. For example, the user could scroll (i.e., via a touchscreen or using a mouse
directed cursor) past the ad too quickly to meet minimum viewable standards or the user could minimize their browser window before
the ad meets minimum viewable standards or the browser session could fail.

When bidders bid on ad units when the web page loads, the user opens up a browser session and in some milliseconds to click on a
browser, type in a uniform resource locator (URL), and hit enter to access the web page, there is a header bidder auction occurring based
upon parameters pre-established for the ad inventory on the webpage. The header bidder auction can include some, many, most, or all
the ad units, including the ad units that are for below the fold. At that time, the auction is over, the bids are in before the web page
renders (e.g., auction ended before anybody sees any content). As such, there is no way of knowing in real-time, when the original
header bidder auction happens, whether or not anybody had scrolled those below the fold units into a user view since the auction ends
before the page is rendered. Therefore, when the header bidders bid on those units that are below the fold, then those bidders are offering
a price based upon history and predictive analysis of whether someone might scroll above the fold, not actually scroll above the fold. As
such, the tag allows holding a second auction after the web page has already loaded, among multiple demand sources simultaneously
(e.g., server-to-server), but only when those below the fold units had been scrolled into the user view.

According to certain aspects, a tag (e.g., script) is embedded into a web page, where the tag tracks a user event associated with the web
page. In particular, the tag enables a server-to-server real-time auction for the below the fold ad units (e.g., image, text, audio, graphics)
as the below the fold ad units become viewable (e.g., user scrolled below the fold ad units into user view).

With reference to FIG. 2, a method enabled by the logic of the presently disclosed invention is described. For example, and with
reference to FIG. 2, a user may load a webpage into a browser on their device (client 110), as shown in step 202, wherein a script
associated with an ad slot on a webpage is loaded (203). As noted in step 204, if the script includes one or more sections or divisions
(“divs”) that specify refresh times, the method may attach GPT listeners that allow set up and call to a script function (e.g., JavaScript)
when a specific GPT event happens, as shown at 205. If no divs for refresh times are included with the script, such as shown in step 206,
the method may include scanning for GPT tags and/or ad slots on the page and attaching GPT listeners thereto (205).

The GPT listeners may make calls to a server, such as the application server or a content server, and may render an ad within an ad slot,
as indicated at 207. The method may check for sponsored ads (208), and if such are indicated to be positioned in the ad slot (209), the
method would not provide any additional action at that ad slot (i.e., end at step 218).

If, however, no sponsored ads are to be positioned in the ad slot, the method may wait for the ad to be loaded in the browser for a
predetermined time period, such as for up to 30 seconds as shown in step 210. The ad may or may not be viewable period (i.e., may or
may not be “above the fold” or in the second area). The method may check to see that the ad is in viewable portion of the client viewport
(211; i.e., second area), after the predetermined wait time has expired, e.g., 30 seconds, and if it is found to be in view, the method runs a
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prebid auction (i.e., second RTB auction) for that ad slot (213). Otherwise, if the ad is not found to be in view at step 211, the method
may wait for that ad to come into view before running the rebid auction (213).

As shown in 214, a successful bid for that ad slot in the second RTB auction allows a second ad content to be displayed in the ad slot
(215). At this stage, the method may set a view time limit, such as for up to 30 seconds as shown in step 216 (i.e., timeout of 30
seconds), and if a bid refresh limit has not yet been reached (217), the method may initiate an addition RTB auction (e.g., third or fourth,
etc.) and proceed through steps 211-216 again as described above. If, however, the bid refresh limit has been reached (217), the method
may not provide any additional action at that ad slot (i.e., end at step 218).

Alternatively, an unsuccessful bid in the second RTB (214) would lead to a timeout (e.g., wait time of about 30 seconds, 216), after
which, if a bid refresh limit has not yet been reached (217), the method may initiate an addition RTB auction (e.g., third or fourth, etc.)
and proceed through steps 211-216 as described above. If, however, the bid refresh limit has been reached (217), the method may not
provide any additional action at that ad slot (i.e., end at step 218).

According to certain aspects of the presently disclosed invention, and as described and shown according to aspects of FIG. 2, a client
having a browser (e.g., desktop, laptop, smartphone, tablet) accesses a web server serving a web page to the client browser, and loads
that webpage (“first area”) into a viewport (“second area”) of the client. The web page may host a tag (e.g., Javascript tag, “script”) and
an ad unit. For example, the ad unit can include a defined area (e.g., square, rectangle, polygon, circle, oval, symmetrical, asymmetrical,
closed-shape, open-shape; “third area”) of the web page into which an ad content is selectively input based on a set of criteria, whether
static or dynamic.

The ad unit can be positioned below the fold when the web page is loaded, i.e., the third area is not yet positioned in the second area. As
such, a first real-time auction can take place before the ad unit is scrolled into the user view for a defined time period, such as triggered
on loading the webpage to the client browser.

The ad unit can be scrolled into the user view based on at least a portion of the ad unit being visible. For example, the portion can
include at least about 0.1%, about 1%, about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about 40%,
about 45%, about 50%, about 50.1%, about 51%, about 55%, about 60%, about 65%, about 70%, about 75%, about 80%, about 85%,
about 90%, about 95% percent of an area of the ad unit or any percentage in between. For example, the defined time period can include
at least about 0.5 seconds, about 1 second, about 2 seconds, about 3 seconds, about 4 seconds, about 5 seconds, about 6 seconds, about 7
seconds, about 8 seconds, about 9 seconds, about 10 seconds, about 15 seconds, about 20 seconds, about 25 seconds, about 30 seconds,
about 35 seconds, about 40 seconds, about 45 seconds, about 50 seconds, about 55 seconds, about 60 seconds, about 65 seconds, or
more, or any number in between.

The first real-time auction can be enabled via a Prebid program, which can be implemented using a JavaScript (e.g., prebid.js) to
manage the first real-time auction on the client side (e.g., within a browser). The first real-time auction can include a server-to-server
real-time auction, which can happen with a call back to the server. For example, the web page includes the ad unit and the tag. The tag,
upon load, makes a call to an ad publisher server (e.g., Rubicon, OpenX, Index Exchange) for inputting an ad content into the ad unit.
The ad unit may not be visible at this point. The call enables a bid request to the ad publisher server informative of a current impression
matching the client browser (e.g., knowledge of user operating client browser). In response, the ad publisher server collects a set of bids
from a set of bidders for that ad unit. The ad publisher server then determines a highest bid from the set of bids and prepares the ad
content for input into the ad unit. As such, the first real-time auction occurs for inputting the ad content into the ad unit, which can occur
when the ad unit has not been scrolled into the user view.

As described above with respect to FIG. 2, the logic and method of the presently disclosed invention may make a first real-time
determination whether the first ad content has been loaded in the web page for a predefined time period while the web page remains
loaded in the browser (211). This first real-time determination is initiated by the script (10, i.e., tag associated with the ad slot) while the
web page remains loaded in the browser. For example, after the web page is loaded in the client browser and after the first real-time
auction happens, the tag is now on the web page and would determine in a certain amount of time whether to request the secondary
auction using the Prebid program or other script.

The determination regarding whether to run a second RTB auction may use a second real-time determination, which may query whether
the ad slot (i.e., third area) has been scrolled into the viewport of the client (i.e., second area) as of the expiration of the predefined time
period while the web page remains loaded in the browser, or after the expiration of the predefined time period while the web page
remains loaded in the browser. The second real-time determination may be via the script while the web page remains loaded in the
browser, wherein the second real-time determination is based on the first real-time determination determining that the first ad content
has been loaded in the web page for the predefined time period while the web page remains loaded in the browser.

As such, the second real-time auction can take place after a set time period, i.e., predetermined time period, after a first ad content is
loaded in to the webpage, such as after the ad is loaded onto the webpage but before the ad unit is scrolled into the user view, or after the
ad unit is in the user view for the defined time period. The ad unit can be scrolled into the user view based on at least a portion of the ad
unit being visible. For example, the portion can include at least about 0.1%, about 1%, about 5%, about 10%, about 15%, about 20%,
about 25%, about 30%, about 35%, about 40%, about 45%, about 50%, about 50.1%, about 51%, about 55%, about 60%, about 65%,
about 70%, about 75%, about 80%, about 85%, about 90%, about 95% percent of an area of the ad unit or any percentage in between.
For example, the defined time period can include at least about 0.5 seconds, about 1 second, about 2 seconds, about 3 seconds, about 4
seconds, about 5 seconds, about 6 seconds, about 7 seconds, about 8 seconds, about 9 seconds, about 10 seconds, about 15 seconds,
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about 20 seconds, about 25 seconds, about 30 seconds, about 35 seconds, about 40 seconds, about 45 seconds, about 50 seconds, about
55 seconds, about 60 seconds, about 65 seconds, or more, or any number in between.

Therefore, the tag (script) tracks the ad unit being scrolled into user view. For example, the tag can track the ad unit being scrolled into
the user view based on determining a viewport area (e.g., display area of browser) in terms of pixels, determining a web page area in
terms of pixels, and then determining what section of the web page area is currently within the viewport area (e.g., similar to how sniper
scope operates where sniper scope corresponds to viewport area).

If that section contains the ad unit and the ad unit would be or is visible for the defined time period when in the user view, then the
second real-time auction is conducted. Therefore, the tag enables the first real-time auction for the ad unit below the fold to take place
upon the web page being loaded. Then, the tag monitors the web page as the web page is being viewed within the viewport. Once the tag
determines that the ad unit is positioned above the fold or scrolled into view or shown within the viewport for the defined time period,
then the tag can launch the second real-time auction, whether on client side or server-to-server.

For example, the ad unit can be refreshed accordingly (e.g., waiting to refresh until ad unit is in view). However, note that the web page
can be not refreshed as well.

Note that the client side auction can occur via the client browser running the tag when the web page is loaded and, when the ad unit is
scrolled into the user view, the tag can make a call to multiple ad bidders (e.g., X number of calls to multiple ad bidders happen on the
page) for auction purposes.

Likewise, note that server-to-server calls can occur via the client browser running the tag when the page is loaded and, when the ad unit
is scrolled into the user view, the tag can make a single call to a first server which then responsively interfaces with a second server(s).
Unlike the client side auction which involves the tag in the client browser placing multiple calls to the multiple bidders, the server-to-
server auction is technically beneficial because of lighter computational load on the client browser since the first server interfaces with
the second server(s) and the tag makes the single call to the first server and responsively receives a single request from the first server
(e.g., first server deals with multiple second servers). Therefore, at least some latency is removed and browsing via the client server can
become faster.

For example, the server-to-server auction can allow inclusion of a large amount of bidding partners (e.g., second servers interfacing with
first server) versus the client side auction, which can be limited to an amount of calls the client browser can make due to at least some
potential browsing latency. For example, the second server can include a publisher server (e.g., Rubicon, OpenX, Index Exchange).
Moreover, various requirements of the client, such as power management for battery powered clients (e.g., cell phones, tablets), may
make client-side auctions slower and less optimal (i.e., increased latency as power degrades, leading to reduced network connectivity).

According to certain aspects, the logic can enable a certain built-in delay to allow credit for the first ad unit before the second ad unit is
placed. For example, such delay can be based on a time period (e.g., about 0.5 seconds, about 1 second, about 2 seconds, about 3
seconds, about 4 seconds, about 5 seconds, about 6 seconds, about 7 seconds, about 8 seconds, about 9 seconds, about 10 seconds, about
15 seconds, about 20 seconds, about 25 seconds, about 30 seconds, about 35 seconds, about 40 seconds, about 45 seconds, about 50
seconds, about 55 seconds, about 60 seconds, about 65 seconds, or more, or any number in between) from when the ad unit loads or is in
view from the first real-time auction before refreshing the ad unit based on the second real-time auction. For example, once a certain
amount of the ad unit below that fold is scrolled into the user view (e.g., at least 50% of pixels of ad unit) and that certain amount
remains user viewable for a certain period of time (e.g., 30 seconds), then the second real-time auction can be responsively activated and
then the ad unit can be responsively refreshed based on the second real-time auction.

For example, the web page with the tag and the ad unit can be loaded into the client browser where the ad unit is below the fold and is
not user visible. The timer can start counting in accordance with the time period from when the ad unit has loaded even though the ad
unit may not be user visible. The web page can remain loaded for a certain time period (e.g., about 0.5 seconds, about 1 second, about 2
seconds, about 3 seconds, about 4 seconds, about 5 seconds, about 6 seconds, about 7 seconds, about 8 seconds, about 9 seconds, about
10 seconds, about 15 seconds, about 20 seconds, about 25 seconds, about 30 seconds, about 35 seconds, about 40 seconds, about 45
seconds, about 50 seconds, about 55 seconds, about 60 seconds, about 65 seconds, or more, or any number in between) and then after
the certain time period the user can scroll the ad unit into user view. Then, the ad unit can be flagged and accordingly refreshed because
the certain time period has expired. Therefore, when the ad unit comes into user view, based on the certain amount of the ad unit being
user visible for the certain time period, then the ad unit is refreshed (e.g., minimum of certain time period before the ad unit can be
refreshed and while ad unit is user visible). For example, the ad unit can be above the fold for at least the certain amount of the ad unit
(e.g., percentage of pixels of ad unit above fold).

Modes of Operation

In one mode of operation, there is a web page having an area programmed to contain an ad content from a first real-time ad bidding
auction. When the web page is initially loaded, this area is not displayed within a viewport of a browser (e.g., below the fold). When a
user scrolls the web page such that this area is to be currently displayed within the viewport of the browser by at least a defined amount,
if a first predetermined time has expired, the ad may be determined to be viewable for a second predetermined time, after which a
second RTB auction may be initiated, and upon a successful bit, a second ad may be placed over or entirely replace the first ad.
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In another mode of operation, there is a web page having an area programmed to contain an ad content from a first real-time ad bidding
auction. When the web page is initially loaded, this area is not displayed within a viewport of a browser (e.g., below the fold). When a
user scrolls the web page such that this area is to be currently displayed within the viewport of the browser by at least a defined amount,
if a first predetermined time has not expired, an elapsed time period may be determined. If the elapsed time period is the same as or
greater than a second predetermined time period, a second RTB auction may be initiated, and upon a successful bit, a second ad may be
placed over or entirely replace the first ad.

In either above mode, the defined time period may be about 0.5 seconds, about 1 second, about 2 seconds, about 3 seconds, about 4
seconds, about 5 seconds, about 6 seconds, about 7 seconds, about 8 seconds, about 9 seconds, about 10 seconds, about 15 seconds,
about 20 seconds, about 25 seconds, about 30 seconds, about 35 seconds, about 40 seconds, about 45 seconds, about 50 seconds, about
55 seconds, about 60 seconds, about 65 seconds, or more, or any number in between, such as 30 seconds, and the first predetermined
time may be about 0.5 seconds, about 1 second, about 2 seconds, about 3 seconds, about 4 seconds, about 5 seconds, about 6 seconds,
about 7 seconds, about 8 seconds, about 9 seconds, about 10 seconds, about 15 seconds, about 20 seconds, about 25 seconds, about 30
seconds, about 35 seconds, about 40 seconds, about 45 seconds, about 50 seconds, about 55 seconds, about 60 seconds, about 65
seconds, or more, or any number in between, such as 6 seconds. In either above mode, the defined amount may be about 0.1%, about
1%, about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about 40%, about 45%, about 50%, about 50.1%,
about 51%, about 55%, about 60%, about 65%, about 70%, about 75%, about 80%, about 85%, about 90%, about 95% percent of an
area of the ad unit is displayed or any percentage in between, such as 50%.

In either of the above modes, the client, i.e., a processor of the client, may identify a geolocation or a network location of the browser
when the web page is requested, loading, and/or loaded. The client may further cause the second real-time ad bidding auction for the
second ad content to occur based on a shortest signal travel distance at that time or a quickest response time at that time based on the
geolocation or the network location. The geolocation may be based on the processor communicating with a satellite positioning receiver
or a cell site, and the network location may be based on a network address of the browser.

According to a mode of operation, the second RTB auction may be a server-to-server auction having a server and a group of servers,
wherein the processor is in communication with the server, which is in communication with the group of servers such that the server is
logically interposed between the processor and the group of servers. The server selects one member of the group of servers based on the
shortest signal travel distance or the quickest response time based on the geolocation or the network location. In this case, the server
selects the one member of the group of servers based on the shortest signal travel distance based on the geolocation or the network
location, or may selects the one member of the group of servers based on the quickest response time based on the geolocation or the
network location.

According to another mode of operation, the second RTB auction may be a client side auction, wherein the client is in communication
with a group of servers, and the processor of the client selects one member of the group of servers based on the shortest signal travel
distance or the quickest response time based on the geolocation or the network location. The client processor may select the one member
of the group of servers based on the shortest signal travel distance based on the geolocation or the network location. Alternatively, the
client processor may select the one member of the group of servers based on the quickest response time based on the geolocation or the
network location.

Aspects of the Present Disclosure

Aspect 1. A method and/or a memory storing a set of instructions executable by a browser to perform the method, wherein the method
comprises: loading, by a processor, a web page in a browser having a viewport, wherein the web page has a first area, wherein the
viewport has a second area, wherein the first area is larger than the second area, wherein the web page has a script embedded therein,
wherein the first area contains a third area, wherein the first area is larger than the third area, wherein the third area is not positioned
within the second area when the web page is loaded, wherein the third area contains a first ad content sourced from a first real-time ad
bidding auction; performing, by the processor, a first real-time determination whether the first ad content has been loaded in the web
page for a predefined time period while the web page remains loaded in the browser, wherein the first real-time determination is via the
script while the web page remains loaded in the browser; performing, by the processor, a second real-time determination whether the
third area has been scrolled into the second area at least one of as of or after the expiration of the predefined time period while the web
page remains loaded in the browser, wherein the second real-time determination is via the script while the web page remains loaded in
the browser, wherein the second real-time determination is based on the first real-time determination determining that the first ad content
has been loaded in the web page for the predefined time period while the web page remains loaded in the browser; requesting, by the
processor, a second real-time ad bidding auction for a second ad content to be input into the third area and replace the first ad content
responsive to the third area being scrolled into the second area based on the second real-time determination while the web page remains
loaded in the browser, wherein the second real-time ad bidding auction occurs while the web page remains loaded in the browser;
receiving, by the processor, the second ad content sourced from the second real-time ad bidding auction while the web page remains
loaded in the browser; and replacing, via the processor, the first ad content in the third area with the second ad content responsive to the
third area being scrolled into the second area while the web page remains loaded in the browser such that the second ad content is
displayed within the second area while the web page remains loaded in the browser.

Aspect 2. The method or memory of aspect 1, wherein the second real-time ad bidding auction is a client-side auction or a server-to-
server auction.
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Aspect 3. The method or memory of any preceding aspect, wherein the predefined time period is at least about 1 second, such as about
0.5 seconds, about 1 second, about 2 seconds, about 3 seconds, about 4 seconds, about 5 seconds, about 6 seconds, about 7 seconds,
about 8 seconds, about 9 seconds, about 10 seconds, about 15 seconds, about 20 seconds, about 25 seconds, about 30 seconds, about 35
seconds, about 40 seconds, about 45 seconds, about 50 seconds, about 55 seconds, about 60 seconds, about 65 seconds, or more, or any
number in between.

Aspect 4. The method or memory of any preceding aspect, wherein the script requests the second real-time ad bidding auction.

Aspect 5. The method or memory of any preceding aspect, wherein the first real-time ad bidding auction is a server-to-server auction or
a client-side auction.

Aspect 6. The method or memory of any preceding aspect, wherein the first ad content and the second ad content are identical to each
other in at least one of data type, data format, data size, or image resolution, or wherein the first ad content and the second ad content are
not identical to each other in at least one of data type, data format, data size, or image resolution.

Aspect 7. The method or memory of any preceding aspect, wherein the first ad content is replaced with the second ad content in the third
area before the third area is displayed within the second area.

Aspect 8. The method or memory of any preceding aspect, wherein the first ad content is replaced with the second ad content in the third
area while the third area is displayed within the second area.

Aspect 9. The method or memory of any preceding aspect, wherein the third area is scrolled into the second area via a touchscreen, or
wherein the third area is scrolled into the second area via a cursor.

Aspect 10. The method or memory of any preceding aspect, wherein the second ad content replaces the first ad content based on the
second ad content being displayed over the first ad content, or wherein the second ad content replaces the first ad content based on the
first ad content being removed from the third area and the second ad content being inserted into the third area.

Aspect 11. The method or memory of any preceding aspect, wherein the first real-time determination, the second real-time
determination, the second real-time ad bidding auction, and replacing of the first ad content in the third area with the second ad content
is instructed by the script.

Aspect 12. The method or memory of any preceding aspect, wherein the browser includes a just-in-time engine executing the script.

Aspect 13. The method or memory of any preceding aspect, wherein the second real-time determination occurs during scrolling.

Aspect 14. The method or memory of any preceding aspect, wherein at least about 0.1%, about 1%, about 5%, about 10%, about 15%,
about 20%, about 25%, about 30%, about 35%, about 40%, about 45%, about 50%, about 50.1%, about 51%, about 55%, about 60%,
about 65%, about 70%, about 75%, about 80%, about 85%, about 90%, about 95% percent of an area of the ad unit is displayed or any
percentage in between.

Aspect 15. The method or memory of any preceding aspect, wherein the first ad content is displayed about 33% percent in pixels, or at
least 50% in pixels, or at least 75% in pixels for at least about 1 second within the second area while the web page remains loaded in the
browser prior to the requesting of the second real-time ad bidding auction for the second ad content; or wherein the first ad content is
fully displayed in pixels for at least about 1 second within the second area while the web page remains loaded in the browser prior to the
requesting of the second real-time ad bidding auction for the second ad content; or wherein the first ad content is displayed at least 50%
in pixels for at least about 6 seconds within the second area while the web page remains loaded in the browser prior to the requesting of
the second real-time ad bidding auction for the second ad content.

Aspect 16. The method or memory of any preceding aspect, wherein the browser includes a just-in-time engine, wherein the set of
instructions is executable by the just-in-time engine.

Aspect 17. The method or memory of any preceding aspect, further comprising causing, by the processor, a geolocation or a network
location of the browser to be identified when the web page is at least one of requested, loading, or loaded; and causing, by the processor,
the second real-time ad bidding auction for the second ad content to occur based on a shortest signal travel distance at that time or a
quickest response time at that time based on the geolocation or the network location.

Aspect 18. The method or memory of aspect 17, wherein the geolocation is based on the processor communicating with a satellite
positioning receiver or a cell site.

Aspect 19. The method or memory of aspect 17, wherein the network location is based on a network address of the browser.

Aspect 20. The method or memory of aspect 17, wherein the second real-time ad bidding auction is a server-to-server auction having a
server and a group of servers, wherein the processor is in communication with the server, where the server is in communication with the
group of servers such that the server is logically interposed between the processor and the group of servers, wherein the server selects
one member of the group of servers based on the shortest signal travel distance or the quickest response time based on the geolocation or
the network location.
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Aspect 21. The method or memory of aspect 20, wherein the server selects the one member of the group of servers based on the shortest
signal travel distance based on the geolocation or the network location; or wherein the server selects the one member of the group of
servers based on the quickest response time based on the geolocation or the network location.

Aspect 22. The method or memory of aspect 17, wherein the second real-time ad bidding auction is a client side auction having a client
being in communication with a group of servers, wherein the client includes the processor, wherein the processor selects one member of
the group of servers based on the shortest signal travel distance or the quickest response time based on the geolocation or the network
location.

Aspect 23. The method or memory of aspect 22, wherein the processor selects the one member of the group of servers based on the
shortest signal travel distance based on the geolocation or the network location; or wherein the processor selects the one member of the
group of servers based on the quickest response time based on the geolocation or the network location.

This disclosure may, however, be embodied in many different forms and should not be construed as necessarily being limited to only
embodiments disclosed herein. Rather, these embodiments are provided so that this disclosure is thorough and complete, and fully
conveys various concepts of this disclosure to skilled artisans.

Note that various terminology used herein can imply direct or indirect, full or partial, temporary or permanent, action or inaction. For
example, when an element is referred to as being “on,” “connected” or “coupled” to another element, then the element can be directly
on, connected or coupled to the other element or intervening elements can be present, including indirect or direct variants. In contrast,
when an element is referred to as being “directly connected” or “directly coupled” to another element, there are no intervening elements
present.

Likewise, as used herein, a term “or” is intended to mean an inclusive “or” rather than an exclusive “or.” That is, unless specified
otherwise, or clear from context, “X employs A or B” is intended to mean any of the natural inclusive permutations. That is, if X
employs A; X employs B; or X employs both A and B, then “X employs A or B” is satisfied under any of the foregoing instances.

Similarly, as used herein, various singular forms “a,” “an” and “the” are intended to include various plural forms as well, unless context
clearly indicates otherwise. For example, a term “a” or “an” shall mean “one or more,” even though a phrase “one or more” is also used
herein.

Moreover, terms “comprises,” “includes” or “comprising,” “including” when used in this specification, specify a presence of stated
features, integers, steps, operations, elements, or components, but do not preclude a presence and/or addition of one or more other
features, integers, steps, operations, elements, components, or groups thereof. Furthermore, when this disclosure states that something is
“based on” something else, then such statement refers to a basis which may be based on one or more other things as well. In other
words, unless expressly indicated otherwise, as used herein “based on” inclusively means “based at least in part on” or “based at least
partially on.”

Additionally, although terms first, second, and others can be used herein to describe various elements, components, regions, layers, or
sections, these elements, components, regions, layers, or sections should not necessarily be limited by such terms. Rather, these terms
are used to distinguish one element, component, region, layer, or section from another element, component, region, layer, or section. As
such, a first element, component, region, layer, or section discussed below could be termed a second element, component, region, layer,
or section without departing from this disclosure.

Also, unless otherwise defined, all terms (including technical and scientific terms) used herein have the same meaning as commonly
understood by one of ordinary skill in an art to which this disclosure belongs. As such, terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is consistent with their meaning in a context of a relevant art and should not
be interpreted in an idealized or overly formal sense unless expressly so defined herein.

In addition, features described with respect to certain example embodiments may be combined in or with various other example
embodiments in any permutational or combinatory manner. Different aspects or elements of example embodiments, as disclosed herein,
may be combined in a similar manner. The term “combination”, “combinatory,” or “combinations thereof” as used herein refers to all
permutations and combinations of the listed items preceding the term. For example, “A, B, C, or combinations thereof” is intended to
include at least one of: A, B, C, AB, AC, BC, or ABC, and if order is important in a particular context, also BA, CA, CB, CBA, BCA,
ACB, BAC, or CAB. Continuing with this example, expressly included are combinations that contain repeats of one or more item or
term, such as BB, AAA, AB, BBC, AAABCCCC, CBBAAA, CABABB, and so forth. The skilled artisan will understand that typically
there is no limit on the number of items or terms in any combination, unless otherwise apparent from the context.

Various embodiments of the present disclosure may be implemented in a data processing system suitable for storing and/or executing
program code that includes at least one processor coupled directly or indirectly to memory elements through a system bus. The memory
elements include, for instance, local memory employed during actual execution of the program code, bulk storage, and cache memory
which provide temporary storage of at least some program code in order to reduce the number of times code must be retrieved from bulk
storage during execution.

I/O devices (including, but not limited to, keyboards, displays, pointing devices, DASD, tape, CDs, DVDs, thumb drives and other
memory media, etc.) can be coupled to the system either directly or through intervening I/O controllers. Network adapters may also be
coupled to the system to enable the data processing system to become coupled to other data processing systems or remote printers or
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storage devices through intervening private or public networks. Modems, cable modems, and Ethernet cards are just a few of the
available types of network adapters.

The present disclosure may be embodied in a system, a method, and/or a computer program product. The computer program product
may include a computer readable storage medium (or media) having computer readable program instructions thereon for causing a
processor to carry out aspects of the present disclosure. The computer readable storage medium can be a tangible device that can retain
and store instructions for use by an instruction execution device. The computer readable storage medium may be, for example, but is not
limited to, an electronic storage device, a magnetic storage device, an optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination of the foregoing. A non-exhaustive list of more specific examples of the
computer readable storage medium includes the following: a portable computer diskette, a hard disk, a random access memory (RAM),
a read-only memory (ROM), an erasable programmable read-only memory (EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-ROM), a digital versatile disk (DVD), a memory stick, a floppy disk, a
mechanically encoded device such as punch-cards or raised structures in a groove having instructions recorded thereon, and any suitable
combination of the foregoing.

Computer readable program instructions described herein can be downloaded to respective computing/processing devices from a
computer readable storage medium or to an external computer or external storage device via a network, for example, the Internet, a local
area network, a wide area network and/or a wireless network. The network may comprise copper transmission cables, optical
transmission fibers, wireless transmission, routers, firewalls, switches, gateway computers and/or edge servers. A network adapter card
or network interface in each computing/processing device receives computer readable program instructions from the network and
forwards the computer readable program instructions for storage in a computer readable storage medium within the respective
computing/processing device.

Computer readable program instructions for carrying out operations of the present disclosure may be assembler instructions, instruction-
set-architecture (ISA) instructions, machine instructions, machine dependent instructions, microcode, firmware instructions, state-setting
data, or either source code or object code written in any combination of one or more programming languages, including an object
oriented programming language such as Smalltalk, C++ or the like, and conventional procedural programming languages, such as the
“C” programming language or similar programming languages. A code segment or machine-executable instructions may represent a
procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a software package, a class, or any combination of
instructions, data structures, or program statements. A code segment may be coupled to another code segment or a hardware circuit by
passing and/or receiving information, data, arguments, parameters, or memory contents. Information, arguments, parameters, data, etc.
may be passed, forwarded, or transmitted via any suitable means including memory sharing, message passing, token passing, network
transmission, among others. The computer readable program instructions may execute entirely on the user's computer, partly on the
user's computer, as a stand-alone software package, partly on the user's computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote computer may be connected to the user's computer through any type of
network, including a local area network (LAN) or a wide area network (WAN), or the connection may be made to an external computer
(for example, through the Internet using an Internet Service Provider). In some embodiments, electronic circuitry including, for
example, programmable logic circuitry, field-programmable gate arrays (FPGA), or programmable logic arrays (PLA) may execute the
computer readable program instructions by utilizing state information of the computer readable program instructions to personalize the
electronic circuitry, in order to perform aspects of the present disclosure.

Aspects of the present disclosure are described herein with reference to flowchart illustrations and/or block diagrams of methods,
apparatus (systems), and computer program products according to embodiments of the disclosure. It will be understood that each block
of the flowchart illustrations and/or block diagrams, and combinations of blocks in the flowchart illustrations and/or block diagrams, can
be implemented by computer readable program instructions. The various illustrative logical blocks, modules, circuits, and algorithm
steps described in connection with the embodiments disclosed herein may be implemented as electronic hardware, computer software, or
combinations of both. To clearly illustrate this interchangeability of hardware and software, various illustrative components, blocks,
modules, circuits, and steps have been described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and design constraints imposed on the overall system.
Skilled artisans may implement the described functionality in varying ways for each particular application, but such implementation
decisions should not be interpreted as causing a departure from the scope of the present disclosure.

The flowchart and block diagrams in the Figures illustrate the architecture, functionality, and operation of possible implementations of
systems, methods, and computer program products according to various embodiments of the present disclosure. In this regard, each
block in the flowchart or block diagrams may represent a module, segment, or portion of instructions, which comprises one or more
executable instructions for implementing the specified logical function(s). In some alternative implementations, the functions noted in
the block may occur out of the order noted in the figures. For example, two blocks shown in succession may, in fact, be executed
substantially concurrently, or the blocks may sometimes be executed in the reverse order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams and/or flowchart illustration, and combinations of blocks in the block diagrams
and/or flowchart illustration, can be implemented by special purpose hardware-based systems that perform the specified functions or
acts or carry out combinations of special purpose hardware and computer instructions.

Words such as “then,” “next,” etc. are not intended to limit the order of the steps; these words are simply used to guide the reader
through the description of the methods. Although process flow diagrams may describe the operations as a sequential process, many of
the operations can be performed in parallel or concurrently. In addition, the order of the operations may be re-arranged. A process may
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correspond to a method, a function, a procedure, a subroutine, a subprogram, etc. When a process corresponds to a function, its
termination may correspond to a return of the function to the calling function or the main function.

Features or functionality described with respect to certain example embodiments may be combined and sub-combined in and/or with
various other example embodiments. Also, different aspects and/or elements of example embodiments, as disclosed herein, may be
combined and sub-combined in a similar manner as well. Further, some example embodiments, whether individually and/or collectively,
may be components of a larger system, wherein other procedures may take precedence over and/or otherwise modify their application.
Additionally, a number of steps may be required before, after, and/or concurrently with example embodiments, as disclosed herein. Note
that any and/or all methods and/or processes, at least as disclosed herein, can be at least partially performed via at least one entity or
actor in any manner.

Although preferred embodiments have been depicted and described in detail herein, skilled artisans know that various modifications,
additions, substitutions and the like can be made without departing from spirit of this disclosure. As such, these are considered to be
within the scope of the disclosure, as defined in the following claims.




