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A system, method and computer readable medium for dynamically determining location- based rules affecting item sales at POS
registers for a particular location and for distributing the location-based rules to the POS registers Is discussed. A location-based
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(57) Abrege(suite)/Abstract(continued):
ruleset of rules regulating sales of items at an individual store Is created and transmitted to the store along with a rule group to item

map file that maps rules and warnings to individual store items. A rules engine at the store provides updated item sale rules and
warnings to POS registers based on the location-based ruleset and rule group to item map file. Embodiments thus provide an
iImproved system for updating POS registers at different store locations with location- based rules specific to the store location.
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Abstract

A system, method and computer readable medium for dynamically determining location-
based rules affectihg item sales at POS registers for a particular location and for distributing the
location-based rules to the POS registers is discussed. A location-based ruleset of rules
regulating sales of items at an individual store is created and transmitted to the store along with a
rule group to item map file that maps rules and warnings to individual store items. A rules
engine at the store provides updated item sale rules and warnings to POS registers based on the
location-based ruleset and rule group to item map file. Embodiments thus provide an improved
system for updating POS registers at different store locations with location-based rules specific

to the store location.
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LOCATION BASED REGISTER RULES

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] This application is claims priority to U.S. Provisional Application No. 62/233,653 filed
on September 28, 20135, the content of each application is hereby incorporated by reference in its

entirety.

BACKGROUND

[0002] Large retailers typically have geographically distributed store locations. Each store
location may have different rules, regulations, warnings, statutes and laws governing sales of
products 1n the stores. For example, multiple stores may lie in different states, cities, counties
and towns. Each locality may have different regulations governing the sale of products in the
stores. Point of Sale (POS) registers in the stores are programmed to reflect the regulations

governing the sale of the products in the specific store to assist the cashier in completing the sale

of the product.

BRIEE SUMMARY

[0003] Embodiments of the present invention described herein provide a system, method and
computer readable medium for dynamically determining location-based rules affecting item sales
at POS registers for a particular location and for distributing the locatibn-based rules to the POS
registers. More particularly, a location-based ruleset of rules regulating sales of items at an

individual store 1s created and transmitted to the store along with a rule group to item map file

that maps rules and warnings to individual store items. A rules engine at the store provides
updated item sale rules and warnings to POS registers based on the location-based ruleset and the
rule group to item map file. Embodiments thus provide an improved system for updating POS

registers at different store locations with rules specific to the store location.

[0004] In one embodiment, a method for dynamically determining location-based rules affecting

item sales at Point-of-Sale (POS) registers and for distributing the location-based rules to the
POS registers includes retrieving location-based rules regulating sales of items in geographic

locations. The method also creates a location-based ruleset for an individual retail store from the
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location-based rules based on a geographic location of the individual retail store and transmits
the location-based ruleset to the individual retail store. The method further provides querying an
item information database for item information for items in the individual retail store, receiving
the 1tem information and retrieving rule group information for the items in the individual retail
store. The rule group information including rules and warnings associated with the sale of the
items in the individual retail store. Additionally, the method creates a rule group to item map file
for the individual retail store by mapping the rule group information to corresponding items in
the individual retail store using the item information and transmits the rule group to item map file
for the individual retail store to a Point-of-Sale (POS) Controller Server located in the individual
retail store location. A rules engine executing on the POS Controller Server provides updated
item sale rules for POS registers located in the individual retail store based on the location-based

ruleset and the rule group to item map file.

[0005] In another embodiment, a non-transitory computer readable memory medium stores
instructions for dynamically determining location-based rules affecting item sales at Point-of-
Sale (POS) registers and for distributing the location-based rules to the POS registers. The
Instructions are executable to retrieve location-based rules regulating sales of items in multiple
geographic locations. The instructions are further executable to create a location-based ruleset
for an individual retail store from the location-based rules based on a geographic location of the
individual retail store and transmit the location-based ruleset to the individual retail store. The
Instructions are also executable to query an item information database for item information for

items in the individual retail store, receive the item information and retrieve rule group

information for the items in the individual retail store. The rule group information includes rules
and warnings associated with the sale of the items in the individual retail store. Additionally, the
tnstructions are executable to create a rule group to item map file for the individual retail store by
mapping the rule group information to corresponding items in the individual retail store using the
item information transmit the rule group to item map file for the individual retail store to a Point-
of-Sale (POS) Controller Server located in the individual retail store location. A rules engine
executing on the POS Controller Server provides updated item sale rules for POS registers
located in the individual retail store based on the location-based ruleset and the rule group to

item map file
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[0006] In a further embodiment, a system for dynamically determining location-based rules
affecting item sales at Point-of-Sale (POS) registers and for distributing the location-based rules
to the POS registers includes one or more data storage devices. The data storage device includes
a non-transitory computer-readable media storing a geographic-location rules database and an
item information database holding item information for multiple retail stores. The system also
includes a decision management center executed by one or more servers that is communicatively
coupled to the one or more data storage devices. The decision management center is configured
to query the geographic location rules database for geographic location-based rules regulating
sales of 1tems 1n different geographic locations and transmit, the geographic location-based rules
to an extraction application. The system further includes a mapping application executed by one
or more servers that 1s communicatively coupled to the one or more data storage devices. The
mapping application is configured to query the item information database for item information
for items in an individual retail store among multiple retail stores, receive the item information
and, query the decision management center for rule group information for the items in the
individual retail store. The rule group information including rules and warnings associated with
the sale of the items 1n the individual retail store The mapping application is also configured to
create a rule group to item map file for the individual retail store by mapping the rule group
Information to corresponding items in the individual retail store using the item information and
to transmit the rule group to item map file for the individual retail store to a Point-of-Sale (POS)
Controller Server located in the individual retail store. Additionally, the system includes an
extraction application executed by one or more servers that is communicatively coupled to the

one or more data storage devices. The extraction application is configured to receive the

location-based rules from the decision management center, create a location-based ruleset for the

individual retail store from the location-based rules based on the geographic location of the retail
store and transmit the location-based ruleset for the individual retail store to the POS Controller

Server located in the individual retail store. A rules engine executed by the POS Controller
Server provides updated item sale rules for POS registers located in the individual store based on

the location-based ruleset and the rule group to item map file.

[0007] In an embodiment, a system for identifying and applying location-based rules on

transactions conducted at Point of Sale (POS) registers includes a Point of Sale (POS) Controller

3
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Server that receives a location-based ruleset regulating sales of items in a geographic location
that includes an individual retail store and a rule group to item map file for the individual retail
store that maps rule group information to corresponding item information. The rule group
information including rules and warnings associated with the sale of the items in the individual
retail store. The system also includes an optical-machine reader configured to read optical
machine readable identifiers. The optical-machine reader scans an identifier of an item to be
purchased. The system further includes a POS register operatively coupled to the optical-
machine reader to receive the identifier of the item to be purchased, the POS register including a
computer processor and a memory, the computer processor being in communication with the
POS Controller Server. The identifier of the item to be purchased is forwarded to the POS
Controller Server. Additionally, the system includes a rules engine executing on the POS
Controller Server that is configured to. receive the identifier, identify rules applicable to the sale
of the item to be purchased based on the location-based ruleset, the rule group to item map file
and the 1dentifier, and to transmit rules associated with the sale of the item to be purchased to the

POS register.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate one or more embodiments of the invention and, together with the
description, help to explain the invention. Illustrative embodiments are shown by way of
example 1n the accompanying drawings and should not be considered as a limitation of the

present invention. In the drawings:

[0009] FIG. 1 is a block diagram depicting an exemplary computing device suitable for use in an

embodiment of the present invention;

[0010] FIG. 2 illustrates an exemplary distributed environment including computing devices in

communication with each other via a communications network in accordance with an

embodiment of the present invention;
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[0011] FIG. 3 1s a flowchart illustrating an exemplary sequence of steps for creating and

transmitting a location-based ruleset and rule group to item map file to a POS controller server

located 1n an individual retail store in an embodiment of the present invention;

[0012] FIG. 4 is a flowchart illustrating an exemplary sequence of steps executed by the POS
controller server to transmit rules for item sales to POS registers in an embodiment of the present

invention.

[0013] FIG. S 1s a block diagram depicting an exemplary POS register that includes a POS

controller server in accordance with an embodiment of the present invention.

DETAILED DESCRIPTION

[0014] Described in detail herein are methods, systems, and computer-readable media associated
with determining location-based rules and warnings for item sales at POS registers for a
particular location and for distributing those location-based rules and warnings to the POS
registers. In one embodiment, a location-based ruleset of rules regulating sales of items at an
individual store is created and transmitted to the store. Item information for a particular store is
retrieved as 1s rule group information associated with the items. Rule group information is
mapped to corresponding items in the individual store. The rule group information includes
rules and warnings associated with the sale of the items in the individual retail store. The
mapped information i1s embodied in a rule group to item map file that 1s also transmitted to the
store. In response to items being scanned at a POS register, a rules engine executing in the store

provides updated item sale rules to the POS register using both the location-based ruleset and

rule group to item map file.

[0015] In one exemplary embodiment, execution of an automated batch file may trigger
execution of a decision management center application by a processor. The decision
management center may query one or more databases to retrieve geographic location-based rules
Ditterent location-based rules may govern the sale of products in different specific locations. For
example, the rules may include, but are not limited to, health warnings related to specific items
in certain geographic locations, updated guidelines related to specific items in certain geographic

locations; and updated store regulations related to specific items sold in certain geographic

5
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locations. The decision management center may create a single file containing the retrieved
geographic-location based rules for all store locations and transmit the file to an extraction
application for further processing. In one embodiment, the decision management center may

only query the databases for any rules that have been created or updated since a previously run

query.

[0016] In this exemplary embodiment, upon receiving the location-based rules file from the
decision management center, the extraction application may be executed by a processor. The
extraction application creates a specific location-based ruleset file for each store location
containing geographic location-based rules for the items sold at the specific store locations. The

extraction application transmits the respective location-based ruleset files to each individual store

location.

[0017] Also in this exemplary embodiment, the execution of the automated batch file may also
trigger execution of a mapping application by a processor. The mapping application may query
one or more databases for item information and the decision management center for rule group
information that includes rules and warnings affecting the sale of individual items. The mapping
application may map the rule group information and the item information specific for each store
location to create separate rule group to item map files for each store. The rule group information
may 1nclude, but is not limited to, health warnings related to specific items, updated guidelines
related to specific items; and updated store regulations related to specific items. In one
embodiment, the mapping application may only query the databases for any rule group

information and item information that is new or has been updated since a previously run query.
The mapping application transmits each individual rule group to item map file to the respective

specific store locations.

[0018] Further in this exemplary embodiment, at the individual retail store location, the two
recerved files, the location-based ruleset and the rule group to item map file, are used as input by

a rules engine to update sales occurring at POS registers in the store. For example, the rules
engine may execute on a POS controller server and receive an item ID for an 1tem being scanned
at a POS register in the store. The item ID 1s provided to the rules engine which retrieves

appropriate rules for the item being sold using both the location-based ruleset and rule group to

6
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item map file and provides the rules regulating the sale to the POS register in real-time. In this
manner both item rules and warnings from the rule group to item map file and geographic
location-based rules from the location-based ruleset can be provided dynamically to the POS

register.

[0019] FIG. 1 1s a block diagram depicting an exemplary computing device suitable for use in an
embodiment of the present invention. Computing device 100 may include processor 102 which
includes one or more cores 104. Computing device 100 may also include one or more storage
devices 126, such as a hard-drive, CD-ROM, or other computer readable media, for storing data
and computer-readable instructions and/or software (e.g., applications 130 including decision
management center application 132, mapping application 134, and extraction application 136).
In one embodiment, execution of decision management center 132 by processor 102 can result in
the querying of databases 128 holding geographic location-based rules that regulate sales of
items 1n multiple geographic locations and the transmittal of those rules to extraction application
136. The execution of the mapping application 134 by the processor 102 can facilitate
retrieving and mapping rule group information and item information for an individual store to
create a rule group to item map file. The execution of the extraction application 136 can result in
creating individual geographic location-based ruleset files for each store based on the retrieved
location-based rules. Exemplary storage device 126 may also store one or more databases 128
for storing any suitable information required to implement exemplary embodiments. For
example, exemplary storage device 126 can include one or more databases 128 for storing
information, such as item information, geographic location-based rules and rule group
information that includes item rules and warnings. The databases 128 may be updated manually

or automatically at any suitable time to add, delete, and/or update information in the databases.

[0020] Computing device 100 includes one or more non-transitory computer-readable media for
storing one or more computer-executable instructions or software for implementing exemplary
embodiments. The non-transitory computer-readable media may include, but are not limited to,
one or more types of hardware memory, non-transitory tangible media (for example, one or more
magnetic storage disks, one or more optical disks, one or more flash drives, one or more solid
state disks), and the like. For example, memory 106 included in the computing device 100 may

store computer-readable and computer-executable instructions or software (e.g., applications) for
/
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implementing exemplary operations of computing device 100. As noted above, computing
device 100 also includes configurable and/or programmable processor 102 and associated core(s)
104. Optionally, computing device 100 may include one or more additional configurable and/or
programmable processor(s) 102’ and associated core(s) 104’ (for example, in the case of
computer systems having multiple processors/cores), for executing computer-readable and
computer-executable instructions or software stored in memory 106 and other programs for
implementing exemplary embodiments of the present invention. Processor 102 and processor(s)

102" may each be a single core processor or multiple core (104 and 204’) processor.

[0021] Virtualization may be employed in the computing system 100 so that infrastructure and
resources 1n the computing device 100 may be shared dynamically. Virtual machine 112 may be
provided to handle a process running on multiple processors so that the process appears to be

using only one computing resource rather than multiple computing resources. Multiple virtual

machines may also be used with one processor.

[0022] Memory 106 may include a computer system memory or random access memory, such as
DRAM, SRAM, EDO RAM, and the like. Memory 106 may include other types of memory as

well, or combinations thereof.

[0023] A user may interact with computing device 100 through a visual display device 114, such
as a computer monitor, which may display one or more graphical user interfaces 116, multi touch

interface 120, and be accessible via pointing device 118.

[0024] Computing device 100 can include network interface 108 configured to interface via one
or more network devices 124 with one or more networks, for example, Local Area Network
(LAN), Wide Area Network (WAN) or the Internet through a variety of connections including,
but not limited to, standard telephone lines, LAN or WAN links (for example, 802.11, T1, T3,
56kb, X.25), broadband connections (for example, ISDN, Frame Relay, ATM), wireless
connections, controller area network (CAN), or some combination of any or all of the above. In

exemplary embodiments, computing device 100 can include one or more antennas 122 to

facilitate wireless communication (e.g., via the network interface) between computing device

100 and a network. Network interface 108 may include a built-in network adapter, network
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interface card, PCMCIA network card, card bus network adapter, wireless network adaptér, USB

network adapter, modem or any other device suitable for interfacing computing device 100 to

any type of network capable of communication and performing the operations described herein.

[0025] Computing device 100 may run any operating system 110, such as any of the versions of
the Microsoft® Windows® operating systems, the different releases of the Unix and Linux
operating systems, any version of the MacOS® for Macintosh computers, any embedded
operating system, any real-time operating system, any open source operating system, any
proprietary operating system, or any other operating system capable of running on computing
device 100 and performing the operations described herein. In exemplary embodiments,
operating system 110 may be run in native mode or emulated mode. In an exemplary

embodiment, operating system 110 may be run on one or more cloud machine instances.

[0026] FIG. 2 illustrates an exemplary distributed environment including computing devices in
communication with each other via a communications network in accordance with an
embodiment of the present invention. More particularly, FIG. 2 illustrates a distributed
computing system 200 including servers 220, computing device 100, POS Controller Servers
210a-m and database(s) 230 in communication with each other via a communications network
205. In exemplary embodiments, decision management center 132, mapping application 134,
and extraction application 136 can be stored, accessed, and/or executed on the servers 220 and
the computing device 100. To maintain distributed computing system 200 one or more servers
220 can be configured to execute an embodiments of the decision management center 132,

mapping application 134, and extraction application 136 to implement embodiments of a

maintenance process as described herein .

[0027] In an example embodiment, one or more portions of network 205 may be an ad hoc

network, an intranet, an extranet, a virtual private network (VPN), a local area network (LAN), a
wireless LAN (WLAN), a wide area network (WAN), a wireless wide area network (WWAN), a
metropolitan area network (MAN), a portion of the Internet, a portion of the Public Switched

Telephone Network (PSTN), a cellular telephone network, a wireless network, a WiFi network, a

WiMax network, any other type of network, or a combination of two or more such networks.
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[0028] In one embodiment computing device 100 can be implemented as depicted in FIG. 1 or
with some variation (e.g., with or without the applications 132, 134 and 136 or portions thereof)
‘and may include, but is not limited to, work stations, computers, general purpose computers,
Internet appliances, hand-held devices, wireless devices, portable devices, wearable computers,
cellular or mobile phones, portable digital assistants (PDAs), smart phones, tablets, ultrabooks,
netbooks, laptops, desktops, multi-processor systems, microprocessor-based or programmable
consumer electronics, network PCs, mini-computers, smartphones, tablets, netbooks, and the
like. While server 220 has been described as being configured with the decision management
center 132, in some embodiments, computing device 100 may be configured with decision
management center 132, or portions thereof and may look up geographic-location based rules,
create a file containing the geographic-location based rules for all store locations, and transmit
the file containing all the geographic-location based rules for all the stores to extraction
application 136. Furthermore, in exemplary embodiments Computing device 100 can be
contigured with the mapping application 134 or portions thereof, e.g., to map the item rules and
warnings to item information to create a single file containing the mapped rules for each
individual store location, and to transmit the respective file to each individual store location.
Furthermore, in exemplary embodiments computing device 100 can be configured with
extraction application 136 or portions thereof, to receive the geographic-location based rules
from the decision management center 134, create single location-based ruleset files for each
individual store location containing the respective geographic-location based rules, and transmit
the respective location-based ruleset to each individual store location. Computing device 100

can include more or fewer components than the computing device 100 shown in FIG. 1.

[0029] Computing device 100 may connect to network 205 via a wired or wireless connection
and may include one or more applications or systems In some embodiments, computing device
100 can include a chient side application, such as a web browser (and/or a program specific to the
applications 132, 134 and/or 136), that allows computing device 100 to communicate and

interact with applications (e.g., applications 132, 134 and/or 136) hosted by the server 220.

[0030] POS Controller Servers 210a-m may connect to network 205 via a wired or wireless

connectton. POS Controller Servers 210a-m may include one or more applications or systems

such as, but not limited to, a sales transaction application, a cashier performance application, a
10
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customer review application, a user interface application, a checkout lane parameter system, and
the like. In an example embodiment, POS Controller Servers 210a-m may perform all the

functionalities described herein.

[0031] In exemplary embodiments, the POS Controller Servers 210a-m may each be located at
an 1ndividual store location and may retrieve and apply the rules corresponding to items intended
for purchase at POS registers. For example, in exemplary embodiments, a POS Controller server
located at a store location may receive the geographic-location based rules file from the
extraction application 136 and the rule group to item map file that maps item rules and warnings
to store 1tems from the mapping application 134. For example, upon the scanning of an item at
the at the POS register using an optical-machine reader the POS Controller Server may be
configured to search the files and retrieve any item or geographic location-based rules
corresponding to the scanned item. In exemplary embodiments, the POS Controller Server may

transmit any retrieved rules to the POS register.

[0032] Database 230 may store information/data, as described herein. For example, the database
230 may include a geographic rules database 228 and items rules database 232. In exemplary
embodiments, the geographic rules database 228 may include rules governing the sale of items in
specific geographic locations for multiple stores. In exemplary embodiments, the items rules
database 232 may include rules and warnings governing the sale of items 1n multiple store

locations.

[0033] In some embodiments, the database(s) 230 may be included within server 220.

[0034] FIG. 3 1s a flowchart illustrating an exemplary sequence of steps for creating and
transmitting a location-based ruleset and rule group to item map file to a POS controller server
located 1n an individual retail store in an embodiment of the present invention. The sequence

begins with execution of an automated batch file (step 300). The batch file may be executed
based on a pre-detérmined time period. For example, the batch file may be executed daily,
monthly, bi-annually, or annually. In other embodiments, the batch file may be executed
manually. In exemplary embodiments the batch file may be but is not limited to .bat, .cmd or

btm. In other embodiments the batch file may be a script file. In exemplary embodiments, the

11
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batch file may trigger execution of decision management center application 132 and mapping

application 134.

[0035] Upon execution of mapping application 134, d items database 232 is queried for rule
group information that includes item rules and warnings/updated item rules and warnings
regulating sale of store items (step 302). Mapping application 134 maps the rule group
information to the corresponding items using item information retrieved from an item
information database (step 304). In exemplary embodiments, rules may include, but are not
limited to, health warnings related to specific items, updated guidelines related to specific items ;
and updated store regulations related to specific items . In exemplary embodiments, mapping
application 134 creates one rule group to item map file for each store location including the
mapped rules specific for the items sold in a particular store location. Upon execution of decision
management center application 132, decision management center queries geographic rules
database 228 for the location-based rules/updated location-based rules for all the store locations
(step 306). In exemplary embodiments, rules may include, but are not limited to, health warnings
related to specific items in certain geographic locations, updated guidelines related to specific
items 1n certain geographic locations; and updated store regulations related to specific items sold
in certain geographic locations. In exemplary embodiments, decision management center 132
may only retrieve the location-based rules that have changed since the last query run by decision
management center 132. Decision management center 132 then transmuits the retrieved location-

based rules for all the store locations to extraction application 136.

[0036] Upon receiving the location-based rules from decision management center 132,
extraction application 136 may create single location-based ruleset files for each store location
that include all the location-based rules specific to the store location (step 308). For example, one
location-based ruleset may be created for each store location and each file may include rules

specitic to the store’s geographic location.

[0037] The location-based ruleset and rule group to item map file are transmitted to each store
(step 312). In one embodiment, mapping application 134 may transmit the rule group to item

map file to a POS controller located in the store location. In an embodiment extraction

12
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application 136 may transmit the location-based ruleset to the same POS controller located in

the store location.

[0038] FIG. 4 1s a flowchart illustrating an exemplary sequence of steps executed by the POS
controller server to transmit rules for item sales to POS registers in an embodiment of the present
Invention, the sequence begins with a POS controller server receiving the location-based ruleset
and the rule group to item map item file (step 402). As noted previously, in exemplary
embodiments the files include rules specific to the geographic location of the store and rules and

warning specific to the items sold at the store.

[0039] Subsequently, the POS controller server receives an identifier for an item being scanned

at a POS register in the store location (step 404). For example, the item may be scanned at the
POS register using an optical scanner or scanning gun and the identifier transmitted over a store
network to the POS controller server. In exemplary embodiments, an optical machine readable
representation labeled on the item is scanned and is encoded with an item 1dentifier that the

optical scanner 528 or scanning gun 530 decode to retrieve the identifier.

[0040] The POS controller server, upon receiving the identifier, queries a the rules engine (step
406). The rules engine 1s executed uses the identifier and the location-based ruleset and rule
group to item map file to 1dentify rules and/or warnings associated with the just scanned item

(step 408).

[0041] The rules engine transmits the identified rules corresponding to the scanned item to the
POS register at which the item was scanned. In one embodiment, the identified rules are
displayed on a display of the POS register. For example, on a cashier operated POS register, the
rules may be displayed only viewable to the cashier. In another embodiment, on a self-service
register, the rules may be displayed on a display viewable to the customer/user. In exemplary
embodiments, the rules may be applied at the POS register. For example, in exemplary
embodiments, if the corresponding rule requires an age restriction, the POS register may block
the purchase until the birth date of the customer is entered by authorized personnel. In other

embodiments, the rules may just be displayed as warnings and not affect the purchase of the

item.

13
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[0042] Although the description herein has described the separate delivery of the location-based

ruleset and the rule group to item map file to the individual store locations, it should be
appreciated that in an alternate embodiment, the two files may be created as described above but
then combined into a single file before being transmitted to the individual store location for use
by the rules engine. Similarly, although the description contained herein has mentioned a POS
controller server as receiving the location-based ruleset and rule group to item map file at the
store location, other computer processes 1n the individual store locations could be utilized in

place of a POS controller server without departing from the scope of the present invention.

[0043] FIG. 5 1s a block diagram depicting an exemplary POS register that includes a POS
controller server in accordance with an embodiment of the present invention. POS controller
server 500 includes one or more non-transitory computer-readable media for storing one or more
computer-executable instructions or software for implementing exemplary embodiments. The
non-transitory computer-readable media may include, but are not limited to, one or more types of
hardware memory, non-transitory tangible media (for example, one or more magnetic storage
disks, one or more optical disks, one or more flash drives, one or more solid state disks), and the
like. For example, memory 506 included in the POS controller server 500 may store computer-
readable and computer-executable instructions or software for implementing exemplary
operations of the POS register 540. The POS controller server 500 also includes configurable
and/or programmable processor 502 and associated core(s) 504, and optionally, one or more
additional configurable and/or programmable processor(s) 502" and associated core(s) 504° (for

example, in the case of computer systems having multiple processors/cores), for executing

computer-readable and computer-executable instructions or software stored in memory 506 and
other programs for controlling register components operatively coupled to POS controller 500.
Processor 502 and processor(s) 502’ may each be a single core processor or multiple core (504

and 5047) processor.

[0044] Virtualization may be employed in POS controller server 500 so that infrastructure and
resources 1n the POS controller server may be shared dynamically. Virtual machine 512 may be
provided to handle a process running on multiple processors so that the process appears to be
using only one computing resource rather than multiple computing resources. Multiple virtual

machines may also be used with one processor.
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[0045] Memory 506 may include a computer system memory or random access memory, such as

DRAM, SRAM, EDO RAM, and the like. Memory 306 may include other types of memory as

well, or combinations thereof.

[0046] A user (e.g., a cashier) may interact with POS controller server S00 through components
of POS register 540 that are operatively coupled to POS controller 500 including, visual display
device 514, such as a computer monitor, which may display one or more graphical user
interfaces 516. POS controller server 500 may include other I/O devices for receiving input from
a user, tor example, card reader 526, optical scanner 528, and scan gun 530, as described herein.

POS controller 500 may include other suitable I/O peripherals.

[0047] Card reader 526 may be a magnetic card reader configured to read encoded information
from magnetic stripes of payment cards. The magnetic reader may decode the encoded
information and transmit the decoded 1information to POS controller server 500, or may in the
alternative, transmit the encoded information to POS controller server 500, which may decode
the encoded information. A customer or cashier may use the card reader to input tender
information into POS register 540 to complete a purchase of one or more items by the customer.
In example, embodiments, the card reader can include one or more microcontrollers and can
execute reader firmware to implement one or more functions carried out by card reader 526.
While an example embodiment has been illustrated as including a magnetic card reader, those
skilled 1n the art will recognize ‘that' other types of readers can be utilized instead of, or in
addition to, the magnetic card reader. For example, in example embodiments, the cars reader can
include near field communication (NFC) or Radio Frequency Identification (RFID) reader

capability to wireless interact with a customer’s payment type.

[0048] Optical scanner 528 may be a barcode scanning machine configured to read optical
machine-readable representations. Optical scanner 528. can be configured to scan encoded
information from machine-readable representations. Optical scanner 528 may decode the
encoded information and transmit the decoded information to POS controller server 500, or may
in the alternative, transmit the encoded information to POS controller server 500, which may
decode the encoded information. A customer or cashier may use optical scanner 528 to input

item and/or loyalty/reward information into POS register 540 for use when processing a
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transaction for the customer. For example, optical scanner 528 can be configured to scan
barcodes or QR codes associated with 1tems to be purchased by a customer and/or can scan

customer loyalty/rewards cards/tags.

[0049] Scan gun 530 may be a handheld optical scanning machine configured to read optical
readable representations labeled on the products intended to be purchased. Scan gun 530 may be
semi-portable where users can hold the scan gun and scan optical readable representations
labeled on products without placing the products on POS register 540. Scan gun 530 can be
configured to scan encoded information from machine-readable representations. Scanning gun
530 may decode the encoded information and transmit the decoded information to the POS
controller, or may in the alternative, transmit the encoded information to the POS controller,
which may decode the encoded information. Scan gun 530 can be used to input 1item and/or
loyalty/reward information into POS register 540 for use when processing a transaction for the
customer. For example, scan gun 530 can be configured to scan barcodes or QR codes

associated with items to be purchased by a customer and/or can scan customer loyalty/rewards

cards/tags.

[0050] POS controller server 500 may also include one or more storage devices 532, such as a
hard-drive, CD-ROM, or other computer readable media, for storing data and computer-readable
instructions and/or software that implement exemplary of POS register 540 (e.g., applications
536 including rules engine 538). The execution of rules engine 538 by processor 502 can
facilitate applying the received rules on products intended for purchase. Exemplary storage
device 532 may also store one or more databases for storing any suitable information required to
implement exemplary embodiments. For example, exemplary storage device 532 can store one
or more databases 534 for storing information such as transaction information, cashier

information, product information, and/or any other suitable information. The databases may be
updated manually or automatically at any suitable time to add, delete, and/or update one or more

data items 1n the databases.

[0051] POS controller server 500 can include network interface 508 configured to interface via
one or more network devices 524 with one or more networks, for example, Local Area Network

(LAN), Wide Area Network (WAN) or the Internet through a variety of connections including,
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but not limited to, standard telephone lines, LAN or WAN links (for example, 802.11, T1, T3,
56kb, X.25), broadband connections (for example, ISDN, Frame Relay, ATM), wireless
connections, controller area network (CAN), or some combination of any or all of the above. In
exemplary embodiments, the computing system can include one or more antennas 522 to
facilitate wireless communication (e.g., via the network interface) between POS controller 500
and a network. Network intérface 508 may include a built-in network adapter, network interface

card, PCMCIA network card, card bus network adapter, wireless network adapter, USB network
adapter, modem or any other device suitable for interfacing POS controller 500 to any type of

network capable of communication and performing the operations described herein.

[0052] POS controller server 500 may run any operating system 510, such as any of the versions
of the Microsoft® Windows® operating systems, the different releases of the Unix and Linux
operating systems, any version of the MacOS® for Macintosh computers, any embedded
operating system, any real-time operating system, any open source operating system, any
proprietary operating system, or any other operating system capable of running on the POS
controller and performing the operations described herein. In exemplary embodiments,
operating system 510 may be run in native mode or emulated mode. In an exemplary

embodiment, operating system 510 may be run on one or more cloud machine instances.

[0053] In exemplary embodiments, upon scanning an identifier of an item at POS register 540
using optical reader 528 or scanning gun 530, rules engine 538 may be executed by processor
502. In exemplary embodiments, upon execution, rules engine 538 may receive an item

identifier from POS register 540. In exemplary embodiments rules engine 538 may look up

location-based rules and item based rules corresponding to the scanned item using the received
identifier. In exemplary embodiments, the identifier may be encoded in an optical machine
readable representation labeled on an item. In eXemplary embodiments, the optical machine
readable representation may be decoded by POS register 540. In other embodiments the optical
machine readable representation may be decoded by rules engine 538. In exemplary

embodiments, rules engine 538 may transmit the rules corresponding to the scanned item to POS

register 540.
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[0054] In describing exemplary embodiments, specific terminology is used for the sake of
clarity. For purposes of description, each specific term is intended to at least include all
technical and functional equivalents that operate in a similar manner to accomplish a similar
purpose. Additionally, in some instances where a particular exemplary embodiment includes a
multiple system elements, device components or method steps, those elements, components or
steps may be replaced with a single element, component or step. Likewise, a single element,
component or step may be replaced with multiple elements, components or steps that serve the
same purpose. Moreover, while exemplary embodiments have been shown and described with
reterences to particular embodiments thereof, those of ordinary skill in the art will understand
that various substitutions and alterations in form and detail may be made therein without
departing from the scope of the invéntion. Further still, other embodiments, functions and

advantages are also within the scope of the invention.

[0055] Exemplary flowcharts are provided herein for illustrative purposes and are non-limiting
examples of methods. One of ordinary skill in the art will recognize that exemplary methods
may include more or fewer steps than those illustrated in the exemplary flowcharts, and that the
steps 1n the exemplary flowcharts may be performed in a different order than the order shown in

the illustrative flowcharts.

[0056] Various modifications to the example embodiments described herein will be readily
apparent to those skilled 1n the art, and the generic principles defined herein may be applied to
other embodiments and applications without departing from the spirit and scope of the invention.
Moreover, in the above description, numerous details are set forth for the purpose of explanation.
However, one of ordinary skill in the art will realize that embodiments of the present invention
may be practiced without the use of these specific details. In other instances, well-known
structures and processes are shown in block diagram form in order not to obscure the description
of example embodiments with unnecessary detail. Thus, the present invention is not intended to

be limited to the embodiments shown, but is to be accorded the widest scope consistent with the

principles and features disclosed herein.
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What 1s claimed is:

1. A method for dynamically determining location-based rules affecting item sales at Point-
of-Sale (POS) registers and for distributing the location-based rules to the POS registers, the
method comprising:

retrieving location-based rules regulating sales of items in a plurality of geographic
locations;

creating a location-based ruleset for an individual retail store from the location-based
rules based on a geographic location of the individual retail store;

transmitting the location-based ruleset to the individual retail store;

querying an item information database for item information for items in the individual
retail store, the item information received in response to the query;

retrieving rule group information for the items in the individual retail store, the rule group
information including one or more rules and warnings associated with the sale of the items in the
individual retail store;

creating a rule group to item map file for the individual retail store by mapping the rule
group mformation to corresponding items in the individual retail store using the item
information; and

transmitting the rule group to item map file for the individual retail store to a Point-of-
Sale (POS) Controller Server located in the individual retail store location,

wherein a rules engine executing on the POS Controller Server provides updated item
sale rules for POS registers located in the individual retail store based on the location-based

ruleset and the rule group to item map file.

2. The method of claim 1 wherein a batch file is executed periodically to trigger the
transmitting of the location-based ruleset and rule group to item map file to the individual retail

store based on a predetermined time period.

3. The method of claim 1 wherein the rule group information includes at least one of health
warnings, guidelines, recommended products and usage restrictions associated with the sales of

the 1tems.
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4. The method of claim 1 wherein the location-based ruleset includes at least one of age
restrictions on purchasing items, health warnings on items in a geographic-specific location and

rules of sale in the individual retail store based on a specific geographic location.

S. The method of claim 1 wherein the POS registers include at least one of a cashier-

controller register and a self-service register.

6. The method of claim 1, wherein the location-based ruleset and rule group to item map
file are combined into a single file before being transmitted to the POS Controller Server for use

by the rules engine.

7. A non-transitory computer readable memory medium storing instructions for dynamically
determining location-based rules affecting item sales at Point-of-Sale (POS) registers and for
distributing the location-based rules to the POS registers, wherein the instructions are executable

by a processor to:

retrieve location-based rules regulating sales of items in a plurality of geographic
locations;

create a location-based ruleset for an individual retail store from the location-based rules
based on a geographic location of the individual retail store;

transmit the location-based ruleset to the individual retail store:

query an item information database for item information for items in the individual retail
store, the item 1nformation received 1n response to the query;

retrieve rule group information for the items in the individual retail store, the rule group
information including one or more rules and warnings associated with the sale of the items in the
individual retail store;

create a rule group to item map file for the individual retail store by mapping the rule
group 1information to corresponding items in the individual retail store using the item
information, and

transmit the rule group to item map file for the individual retail store to a Point-of-Sale

(POS) Controller Server located in the individual retail store location,
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wherein a rules engine executing on the POS Controller Server provides updated item sale rules

for POS registers located in the individual retail store based on the location-based ruleset and the

rule group to item map file.

8. The medium of claim 7 wherein the batch file 1s executed periodically to trigger the
transmitting of the location-based ruleset and rule group to item map file to the individual retail

store based on a predetermined time period.

9. The medium of claim 7 wherein the rule group information includes at least one of,
health warnings guidelines, recommended products and usage restrictions associated with the

sales of the 1items.

10. The medium of claim 7 wherein the location-based ruleset includes at least one of age
restrictions on purchasing items, health warnings on items in a geographic-specific location and

rules of sale 1n the individual retail store based on a specific geographic location.

11. The medium of claim 7 wherein the POS registers include at least one of a cashier-

controller register and a self-service register.

12. The method of claim 7, wherein the location-based ruleset and rule group to item map
file are combined into a single file before being transmitted to the POS Controller Server for use

by the rules engine.

13. A system for dynamically determining location-based rules affecting item sales at Point-
of-Sale (POS) registers and for distributing the location-based rules to the POS registers, the
system comprising:

one or more data storage devices including a non-transitory computer-readable media
storing a geographic-location rules database and an item information database holding item
information for a plurality of retail stores;

a decision management center executed by one or more servers, the decision management

center communicatively coupled to the one or more data storage devices and configured to:
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query the geographic location rules database for geographic location-based rules

regulating sales of items in a plurality of geographic locations, the item information received in
response to the query, and

transmit, to an extraction application, the geographic location-based rules;

a mapping application executed by one or more servers, the mapping application

communicatively coupled to the one or more data storage devices and configured to:

query the item information database for item information for items in an
individual retail store among the plurality of retail stores,

query the decision management center for rule group information for the items in
the individual retail store, the rule group information including one or more rules and warnings
associlated with the sale of the items in the individual retail store,

create a rule group to item map file for the individual retail store by mapping the
rule group information to corresponding items in the individual retail store in the individual retail
store using the item information, and

transmit the rule group to item map file for the individual retail store to a Point-
of-Sale (POS) Controller Server located in the individual retail store; and

an extraction application executed by one or more servers, the extraction application

communicatively coupled to the one or more data storage devices and configured to:

receive the location-based rules from the decision management center,

create a location-based ruleset for the individual retail store from the location-
based rules based on the geographic location of the retail store, and

transmit the location-based ruleset for the individual retail store to the POS

Controller Server located in the individual retail store;:
wherein a rules engine executed by the POS Controller Server provides updated item sale rules
for POS registers located in the individual store based on the location-based ruleset and the rule

group to item map file.

14.  The system of claim 13 wherein a batch file is executed periodically to trigger the
transmitting of the location-based ruleset and rule group to item map file to the individual retail

store based on a predetermined time period.
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15. The system of claim 13 wherein the rule group information includes at least one of health

warnings, guidelines, recommended products and usage restrictions associated with the sales of

the 1tems.

16. The system of claim 13 wherein the location-based ruleset includes at least one of age
restrictions on purchasing items, health warnings on items in a geographic-specific location and

rules of sale in the individual retail store based on a specific geographic location.

17. The system of claim 13 wherein the POS registers include at least one of a cashier-

controller register and a self-service register.

18. The method of claim 13, wherein the location-based ruleset and rule group to item map
file are combined into a single file before being transmitted to the POS Controller Server for use

by the rules engine.

19. A system for identifying and applying location-based rules on transactions conducted at

Point of Sale (POS) registers, the system comprising:

a Point of Sale (POS) Controller Server that receives a location-based ruleset regulating
sales of 1items 1n a geographic location that includes an individual retail store and a rule group to
item map file for the individual retail store that maps rule group information to corresponding
item 1information, the rule group information including one or more rules and warnings

assoclated with the sale of the items in the individual retail store;

an optical-machine reader configured to read optical machine readable identifiers,

wherein the optical-machine reader scans an identifier of an item to be purchased;

a POS register operatively coupled to the optical-machine reader to receive the identifier
of the item to be purchased, the POS register including at least one computer processor and a

memory, the at least one computer processor being in communication with the POS Controller

Server,

wherein the identifier of the item to be purchased is forwarded to the POS Controller Server; and

a rules engine executing on the POS Controller Server, the rules engine configured to:
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receive the identifier,

identify rules applicable to the sale of the item to be purchased based on the

location-based ruleset, the rule group to item map file and the identifier, and

transmit at least one rule associated with the sale of the item to be purchased to

the POS register.

20. The system of claim 19 wherein the rule group information includes at least one of
health warnings, guidelines, recommended products and usage restrictions associated with the

sales of the items.

21. The system of claim 19 wherein the location-based ruleset includes at least one of age
restrictions on purchasing items, health warnings on items in a geographic-specific location and

rules of sale in the individual retail store based on the specific geographic location.

22. The system of claim 19 wherein the POS registers include at least one of a cashier-

controller register and a self-service register.

23. The system of claim 19 wherein the location-based ruleset and rule group to item map

file are periodically received by the POS controller server following scheduled execution of a

batch file.

24.  The method of claim 19 wherein the location-based ruleset and rule group to item map

file are combined into a single file before being transmitted to the POS Controller Server for use

by the rules engine.

23. A Point of Sale (POS) register, the register comprising:
a display;
a memory; and

at least one computer processor, the at least one computer processor being operatively
coupled to an optical machine reader configured to scan machine-readable elements associated

with 1items and in communication with a POS Controller Server, the POS Controller Server
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including a location-based ruleset regulating sales of items in a geographic location that includes
an 1ndividual retail store in which the POS register 1s located and a rule group to item map file
for the individual retail store that maps rule group information to corresponding item
information, the rule group information including one or more rules and warnings associated

with the sale of the items 1n the individual retail store,
wherein the POS register is configured to execute instructions to:

receive an identifier by the optical machine reader from the scanned item to be

purchased;

forward the 1dentifier to the POS Controller Server:

receive from the POS Controller Server at least one rule associated with the
scanned item based on the location-based ruleset regulating sales of items in a geographic
location that includes the individual retail store in which the POS register is located and

the rule group to 1item map file;
display the rule on the display; and

trigger an action based on the rule.
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