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FIG. 1

(57) Abstract: A point of sale (POS) system or machine is augmented with a software-based POS transaction data capture and man-
agement module (TDCMM). The TDCMM can (a) capture POS transaction summary data output by underlying POS machine software,
and (b) selectively control provision of POS transaction receipt data to a set of receipt generation devices coupled to the POS machine.
The TDCMM can communicate captured POS transaction summary data to a remote POS transaction data management server, which
can identify and return adjunctive POS transaction data relevant to this POS transaction summary data to the TDCMM. The TDCMM
can generate final POS transaction receipt data from captured POS transaction summary data and adjunctive POS transaction data.
The TDCMM communicates the final POS transaction receipt data to one or more receipt generation devices (e.g., a printer and/or an
e-receipt device) associated with the POS machine. Operation of the TDCMM is transparent to and does not aftect underlying POS
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SYSTEM, DEVICE, AND METHOD FOR CAPTURING AND MANAGING
POINT OF SALE TRANSACTION RELATED DATA

Technical Field

Aspects of the present disclosure are directed to point of sale (POS) transaction data
capture, management, and/or analysis systems, devices, and processes.  More
particularly, multiple POS machines, which can include technologically different POS
machines (e.g., different POS machine brands or models), can each be augmented or
equipped with POS transaction data capture and management software, without requiring
any modification to as-manufactured POS machine software or hardware. Each POS
transaction data capture and management module is configured for intercepting or
capturing POS transaction related data directed to one or more output ports or output
devices of its corresponding POS machine; and communicating captured POS transaction
related data to a remote POS transaction data storage, processing, management, and/or

analysis server.

Background

Data generated as a result of or in association with the completion of a sequence of point
of sale (POS) transactions (e.g., product and/or service purchases) can be useful to
multiple entities or parties, such as the owner of a business at which the POS transaction
sequence occurred; a business landlord; a government agency; a payment (e.g., credit or
debit card) processing entity; product manufacturers and/or distributors; and other

consumers of POS transaction data or analyses derived therefrom.

Unfortunately, conventional techniques for extracting POS transaction data from POS
systems or machines that generate such data require modification to underlying POS
machine software, and/or modification or augmentation of POS machine hardware. Such
hardware and/or software modification is needlessly expensive and time consuming, and

requires expertise that most business owners do not directly possess.
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Moreover, prior types of POS transaction data extraction systems, such as that described
in U.S. Patent No. 8,643875, require a purchaser, customer, or buyer to provide contact
information such as an e-mail address and/or a telephone number by which they can be
identified. Requiring such purchaser interaction with a POS system needlessly delays
completion of the POS transaction sequence, and needlessly intrudes upon the

purchaser’s privacy.

A need exists for a manner of overcoming the aforementioned drawbacks associated with

existing systems and techniques for extracting POS transaction data.

Summary

In accordance with an aspect of the present disclosure, a process for point of sale (POS)
transaction data management includes: (1) providing a set of POS machines, each POS
machine having: a processing unit; a memory coupled to the processing unit; and
underlying POS machine software executable by the processing unit and configured for
outputting POS transaction summary data as part of conventional operations performed
by the underlying POS machine software; (2) coupling a set of input devices including an
item scanner to each POS machine; (3) coupling a set of receipt generation devices to
each POS machine; (4) for each POS machine within the set of POS machines,
associating a POS transaction data management module (TDCMM) with the POS
machine by way of installing the TDCMM on (a) the POS machine such that the
TDCMM is distinct from, not integrated with, and operates outside of the execution
context of the underlying POS machine software of the POS machine on which the
TDCMM is installed, (b) a print server to which the POS machine is coupled, such that
the TDCMM is distinct from, not integrated with, and operates outside of the execution
context of underlying print server software of the print server on which the TDCMM is
installed, or (c) a network capable device such that the TDCMM presents itself as a
network printer to the POS machine (e.g., the TDCMM operates as or assumes the role of
a network capable printer relative to the POS machine), wherein each TDCMM is
configured for (i) capturing POS transaction summary data output by the underlying POS

machine software of each POS machine with which the TDCMM 1is associated before
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such POS transaction summary data can be communicated to the set of receipt generation
devices coupled to each POS machine with which the TDCMM is associated, and (ii)
controlling the provision of POS transaction receipt data to the set of receipt generation
devices coupled to any given POS machine from which the TDCMM captures POS
transaction summary data; (5) providing a POS transaction data management server
remote from each TDCMM and operable for network communication with each
TDCMM; (6) outputting by the underlying POS machine software of a first POS machine
first POS transaction summary data for which a corresponding individual receipt has not
yet been generated; (7) capturing with a first TDCMM associated with the first POS
machine the first POS transaction summary data, such that the first TDCMM temporarily
withholds provision of the first POS transaction summary data to the set of receipt
generation devices coupled to the first POS transaction machine; (8) communicating or
attempting to communicate the captured first POS transaction summary data from the
first TDCMM to the POS transaction data management server; (9) generating by way of
the first TDCMM final POS transaction receipt data, wherein the final POS transaction
receipt data comprises the captured first POS transaction summary data augmented with
adjunctive POS transaction data distinguishable from the first POS transaction summary
data (e.g., meta-data relevant to the first POS transaction summary data); and (10)
communicating (e.g., by way of wire-based and/or wireless signal transfer) the final POS
transaction receipt data from the first TDCMM to at least one receipt generation device
within the set of receipt generation devices coupled to the first POS machine. The
process can further include (11) producing at least one of a paper receipt and an e-receipt
corresponding to the final POS transaction receipt data by way of the at least one receipt

generation device to which the final POS transaction receipt data was communicated.

For each TDCMM, the operation of the TDCMM is transparent with respect to the
underlying POS machine software of each POS machine with which the TDCMM is
associated, and the generation of POS transaction summary data by the underlying POS
machine software of each POS machine with which the TDCMM is associated is
unaffected by the presence and operation of the TDCMM. Furthermore, the operation of
the TDCMM can occur locally within the POS machine, or the TDCMM can operate
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remotely in a network, where the TDCMM operates or acts as a network printer for the

underlying POS machine software.

The process can also include receiving at the POS transaction data management server
the first POS transaction summary data; identifying by way of the POS transaction data
management server first adjunctive POS transaction data, wherein the data content of the
first adjunctive POS transaction data is dependent upon one or more POS transactions
identified within the first POS transaction summary data; and communicating the first
adjunctive POS transaction data to the first TDCMM, wherein the adjunctive POS
transaction data of the final POS transaction receipt data comprises the first adjunctive

POS transaction data.

The process can additionally include identifying by way of the first TDCMM second
adjunctive POS transaction summary data relevant to the first POS transaction summary
data, wherein the second adjunctive POS transaction summary data locally resides in the
memory of the first POS machine and/or a data storage unit thereof prior to
communication or attempted communication of the first POS transaction summary data
to the POS transaction data management server, and wherein the adjunctive POS
transaction data of the final POS transaction receipt data comprises the second adjunctive
POS transaction data. The second adjunctive POS transaction data can include or be
meta-data that may be relevant or generally relevant to the first POS transaction summary
data, which does not or need not change or vary for each individual or distinct POS
transaction sequence. For instance, the second adjunctive POS transaction data can
include at least one of a business name, a business logo, a business operating schedule
corresponding to a business at which the first POS machine is located, a promotional /

advertising message, and a set of images.

The process can also include receiving by the first TDCMM first redeemable certificate
data corresponding to a first redeemable certificate presented by a buyer in association
with a current set of POS purchase transactions, wherein the first redeemable certificate

data was captured or input by a first input device coupled to the first POS machine;
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communicating the first redeemable certificate data to the POS transaction data
management server; validating the first redeemable certificate data by the POS
transaction data management server; and returning to the first TDCMM a first
authorization code corresponding to the first redeemable certificate data. Returning the
first authorization code occurs prior to communication or attempted communication of

the first POS transaction summary data to the POS transaction management server.

The process can additionally include capturing with the first TDCMM second POS
transaction summary data, the second POS transaction summary data comprising
reporting data corresponding to multiple distinct sequences of POS transactions handled
by the first POS machine across separate purchase transactions with respect to a
particular time period; and communicating the second POS transaction summary data to

the POS transaction data management server.

The process can also include providing a POS transaction database accessible to the POS
transaction data management server, wherein the POS transaction database stores
historical POS transaction data corresponding to POS transaction summary data received
from one or more TDCMMSs; analysing the historical POS transaction data in accordance
with particular criteria; and communicating results corresponding to an analysis of
historical POS transaction data to one or more external computing systems or devices.
Non-limiting representative examples of external computing systems or devices include
one or more of a seller electronic / computing device, a loyalty / rewards system, a
customer relationship management system, a third party POS transaction information
consumer device, a payment system, a big data analytics system, and a credit scoring

system.

In accordance with an aspect of the present disclosure, a system for point of sale (POS)
transaction data management includes: (1) a set of POS machines, each POS machine
having: a POS machine processing unit; a memory coupled to the POS machine
processing unit; and underlying POS machine software executable by the POS machine

processing unit and configured to output POS transaction summary data as part of
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standard operations performed by the underlying POS machine software; (2) a set of
input devices including an item scanner coupled to each POS machine; (3) a set of receipt
generation devices operable to receive receipt data corresponding to at least some POS
machines; (4) optionally, a print server coupled to at least one POS machine within the
set of POS machines, the print server coupled to a printer operable as a receipt generation
device coupled to the at least one POS machine, the print server having: a print server
processing unit; a memory coupled to the print server processing unit; and underlying
print server software executable by the print server processing unit and configured for
performing conventional print server operations; (5) a POS transaction data management
module (TDCMM) associated with each POS machine within the set of POS machines by
way of the TDCMM being installed on (a) the POS machine such that the TDCMM is
distinct from, not integrated with, and operates outside of the execution context of the
underlying POS machine software of the POS machine on which the TDCMM is
installed, (b) the print server, such that the TDCMM is distinct from, not integrated with,
and operates outside of the execution context of the underlying print server software, or
(c) a network capable device such that the TDCMM presents itself as a network printer to
one or more POS machines, wherein each TDCMM comprises program instructions that
when executed (i) capture POS transaction summary data output by the underlying POS
machine software of each POS machine with which the TDCMM is associated before
such POS transaction summary data can be communicated to the set of receipt generation
devices coupled to each such POS machine, and (ii) control the provision of POS
transaction receipt data to the set of receipt generation devices coupled to the particular
POS machine; and (6) a POS transaction data management server remote from each

TDCMM and operable for network communication with each TDCMM.

Each TDCMM includes program instructions which when executed: capture or intercept
POS transaction summary data output by each POS machine with which the TDCMM is
associated; temporarily withhold the provision of POS transaction summary data output
by each POS machine with which the TDCMM is associated to the set of receipt
generation devices coupled to such POS machines; communicate or attempt to

communicate POS transaction summary data captured from each POS machine with
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which the TDCMM is associated to the POS transaction data management server; and for
any particular POS machine with which the TDCMM is associated: generate final POS
transaction receipt data as a combination of captured POS transaction summary data
output by the particular POS machine plus adjunctive POS transaction data
distinguishable from the captured POS transaction summary data; and provide the final
POS transaction receipt data to one or more receipt generation devices within the set of

receipt generation devices coupled to the particular POS machine.

The POS transaction data management server can include: a processing unit; a memory
coupled to the processing unit; and an adjunctive POS transaction data generation module
comprising program instructions resident within the POS transaction data management
server memory, which when executed determine whether first adjunctive POS transaction
data corresponding to POS transaction summary data received from any particular
TDCMM exists, and communicate or attempt to communicate such first adjunctive POS

transaction data to the particular TDCMM.

Each TDCMM can further include program instructions which when executed: receive
from an input device coupled to each POS machine with which the TDCMM is
associated redeemable certificate data corresponding to a redeemable certificate
presented by a buyer in association with a current set of POS transactions; and
communicate received redeemable certificate data to the POS transaction data

management SErver.

The POS transaction data management server can further include a redeemable certificate
validation module comprising program instructions which when executed (i) determine
whether redeemable certificate data received from a particular TDCMM is valid, (ii)
return an authorization code to the particular TDCMM if the redeemable certificate data

is valid, and (iii) designate validated redeemable certificate data as used.

The system can further include a POS transaction database accessible to the POS

transaction data management server, wherein the POS transaction database stores
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historical POS transaction data corresponding to POS transaction summary data received
from one or more TDCMMs, and wherein the POS transaction data management server
comprises program instructions which when executed analyze the historical POS
transaction data in accordance with particular criteria, and communicate results
corresponding to analysis of historical POS transaction data to one or more external
computing systems or devices. Representative non-limiting examples of external
computing systems or devices include one or more of a seller electronic / computing
device, a loyalty / rewards system, a customer relationship management system, a third
party POS transaction information consumer device, a payment system, a big data

analytics system, and a credit scoring system.

Brief Description of the Drawings

FIG. 1 is a schematic illustration of a point of sale (POS) data capture and management
system in accordance with a representative embodiment of the present disclosure, in
which POS systems or machines are communicatively coupled to POS transaction data

capture and management modules (TDCMMs).

FIG. 2A is a block diagram of a TDCMM-enhanced POS system or machine in

accordance with a non-limiting representative embodiment of the present disclosure.

FIG. 2B is a block diagram of a TDCMM-enhanced POS system or machine in
accordance with another non-limiting representative embodiment of the present

disclosure.

FIG. 2C is a block diagram of a TDCMM-enhanced POS system or machine in
accordance with yet another non-limiting representative embodiment of the present

disclosure.

FIG. 2D is a block diagram of a TDCMM in accordance with a non-limiting

representative embodiment of the present disclosure.
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FIG. 3 is a block diagram of a POS transaction data management server in accordance

with a non-limiting representative embodiment of the present disclosure.

FIG. 4 is a flow diagram of a representative process for capturing and processing POS
transaction summary data in accordance with a non-limiting representative embodiment

of the present disclosure.

FIG. 5 is a flow diagram of a process for communicating flagged POS transaction
summary data to the POS transaction data management server in accordance with a

representative embodiment of the present disclosure.

Detailed Description

The present disclosure references various representative non-limiting embodiments
provided for purpose of illustration to aid understanding. In the present disclosure,
depiction of a given element or consideration or use of a particular element number in a
particular FIG. or a reference thereto in corresponding descriptive material can
encompass the same, an equivalent, or an analogous element or element number
identified in another FIG. or descriptive material associated therewith. The use of “/” in a
FIG. or associated text is understood to mean “and/or” unless otherwise indicated. The
recitation of a particular numerical value or value range herein is understood to include or
be a recitation of an approximate numerical value or value range.

(3

As used herein, the term “set” corresponds to or is defined as a non-empty finite
organization of elements that mathematically exhibits a cardinality of at least 1 (i.e., a set
as defined herein can correspond to a unit, singlet, or single element set, or a multiple
element set), in accordance with known mathematical definitions (for instance, in a
manner corresponding to that described in An Introduction to Mathematical Reasoning:
Numbers, Sets, and Functions, “Chapter 11: Properties of Finite Sets” (e.g., as indicated

on p. 140), by Peter J. Eccles, Cambridge University Press (1998)). In general, an

element of a set can include or be a system, an apparatus, a device, a structure, an object,
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a process, a physical parameter, or a value depending upon the type of set under
consideration.

2 Ld

The terms “program instructions,” “program instruction sets,” and “software” herein can
correspond or refer to high level and/or low level (e.g., firmware) program instruction
resources, routines, procedures, or sequences that are storable in and retrievable from one
or more types of information or data storage media, and which are executable by one or
more processing units for performing particular types of services, functions, or operations
in accordance with or in support of embodiments of the present disclosure, in a manner
readily understood by individuals having ordinary skill in the relevant art. The term
“module” as used herein can typically or primarily correspond or refer to program
instruction set or software resources; and the term “unit” as used herein can typically or
primarily correspond or refer to hardware resources, and can include associated software
resources (e.g., firmware) that support or enable specific types of hardware resource

capabilities or functions, in a manner readily understood by individuals having ordinary

skill in the relevant art.

The terms “data communication” and “communication” can correspond to or involve
wire-based and/or wireless data transfer, in a manner readily understood by individuals

having ordinary skill in the relevant art.

Overview

Various embodiments in accordance with the present disclosure include or are directed to
a point of sale or point of service (POS) system, apparatus, device, or machine (e.g.,
essentially any type of modern POS machine, for instance, a conventional POS machine
deployed in (a) a retail store environment; (b) a kiosk, such as in a shopping mall; or (c)
other environment), which has been enhanced or augmented with a POS transaction data
capture and management module (TDCMM). The POS TDCMM is configured for (i)
intercepting, capturing, or receiving particular forms of POS transaction related data,
which can be referred to as POS transaction summary data, generated by the POS

machine's underlying, native, as-manufactured, or built-in software; and (ii)
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communicating POS transaction summary data to a POS transaction data management

server, as further described below.

POS transaction summary data can include or be any or essentially (i) any type of data
corresponding to individual POS transactions within a unified or common POS
transaction sequence (e.g., a single purchase transaction), and/or (ii) aggregated or
statistical information generated or derived from one or more POS transaction sequences.
Such POS transaction summary data is produced, output, or providable by the underlying
POS machine software as part of its ordinary or typical operations. Thus, POS
transaction summary data can include or be any or essentially any type of POS
information corresponding to or based upon one or more POS transaction histories. In
several embodiments, multiple distinguishable or distinct categorical types of POS
transaction summary data can be defined. For instance, a first categorical type of POS
transaction summary data corresponds to receipt data generated or provided for a
particular set of purchase transaction operations or a purchase transaction sequence most-
recently handled or processed by the POS machine in association with the purchase of
one or more products, goods, items, and/or services by a given purchaser or customer.
Consequently, the first categorical type of POS transaction summary data can simply be
referred to as individual receipt data or buyer receipt data. A second categorical type of
POS transaction summary data corresponds to multiple sequences or series of POS
transactions handled by the POS machine across distinct or separate purchase
transactions (e.g., by different buyers), for instance, with respect to a particular time
period or interval (e.g., a work shift, a workday, or another time period such as a week),
and/or a particular POS machine operator (e.g., a cashier). The second categorical type
of POS transaction summary data can correspond, for example, to an end-of-shift POS
transaction data report, which provides information about POS transactions (e.g., all POS
transactions, or a portion thereof such as only purchase transactions) that occurred during
the most-recently completed work shift; an end-of-day POS transaction data report,
which provides information about POS transactions (e.g., all POS transactions, or a
portion thereof) that occurred during the most-recently completed work day; or an on-

demand POS transaction data report, which provides information about POS transactions
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(e.g., all POS transactions, or a portion thereof) that occurred since the generation of a
prior POS transaction data report. Consequently, the second categorical type of POS
transaction summary data can be referred to as reporting data. For purpose of brevity and
to aid understanding, different categorical types of POS transaction summary data are

simply referred to hereafter as POS transaction summary data.

As will be readily understood by individuals having ordinary skill in the relevant art, a
POS machine includes at least one processing unit (e.g., a microprocessor or similar /
analogous device) configured as a microprocessor; a memory; an operating system
configured for enabling POS machine resource sharing among distinct or different
software tasks or threads; and underlying POS machine software (e.g., at least one set of
program instructions) stored in the memory which when executed by the processing unit
performs conventional POS transaction processing operations. The POS machine can
also be coupled to or include a cash register, cash register unit, or cash drawer unit; and
typically a purchase item / product scanner (e.g., a barcode and/or Quick Response (QR)
code scanner). The POS machine can be further coupled to or includes a payment card
(e.g., credit / debit card) and/or electronic payment (e.g., e-wallet) processing device.
The POS machine additionally can include or be coupled to a network interface unit by
which the POS machine can send and receive data over one or more computer networks,
such as a local area network (LLAN) and/or the Internet. Additionally, the POS machine
is coupled to or includes at least one display device (e.g., one or more liquid crystal

display (LCD) devices).

Moreover, the POS machine is coupled to or includes at least one type of receipt
generation, provision, or output device. A given receipt generation device can include or
be a physical or tangible receipt output device such as a conventional printer configured
for outputting a paper receipt; or an electronic receipt (“e-receipt”) output device
configured for outputting a digital version or representation of a receipt. Depending upon
embodiment details, an e-receipt generation device can include a wireless communication
device such as a near-field communication (NFC) unit configured for communicating

digital receipt information to a corresponding NFC unit carried by a purchaser's portable
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electronic / computing device (e.g., a mobile telephone, tablet computer, or phablet); or
an optical display device (e.g., an LCD device) configured for presenting a machine-
readable code such as a Quick Response (QR) code, which can be captured by a camera

carried by the purchaser's portable electronic / computing device.

As indicated above, the POS transaction summary data produced by the underlying POS
machine software can digitally correspond to, represent, or identify a most-recently
completed set of POS transactions or a most-recently completed POS transaction
sequence under consideration, for instance, corresponding to the purchase of and
payment for specific products and/or services from a seller, retailer, business, or
organization by a purchaser, or the return of specific products by the purchaser and the
issuance of a refund therefor. For purpose of brevity and ease of understanding, the
description hereafter is directed to product and/or service purchase transactions, rather
than product return transactions. However, individuals having ordinary skill in the
relevant art will recognize that aspects of the present disclosure described with respect to

product / service purchase transactions apply equally to product return transactions.

For a given completed POS transaction sequence, its corresponding POS transaction
summary data can correspond to or include at least some of the following: a business or
organization identifier (e.g., a name and logo) indicating the business or organization for
or at which the POS transaction summary data was generated; a unique POS machine ID
identifying the POS machine that generated the POS transaction summary data; location
information corresponding to this POS machine and/or business, for instance, a set of
geospatial coordinates such as global positioning satellite (GPS) coordinates
corresponding to this POS machine and/or business; possibly a cashier name; an itemized
list identifying purchased products / services; the price of each purchased product /
service; a quantity of each purchased product / service; possibly a price adjustment or
discount applied to one or more purchased products / services, and an indication of
whether a redeemable certificate was used in association therewith; an initial or first price
total; possibly a price adjustment or discount applied to the initial price total; a sales tax

total; a final or second price total (e.g., a grand total); a payment mode (e.g., cash, credit
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card, debit card, or gift card); and possibly other information, in a manner readily
understood by individuals having ordinary skill in the relevant art. The POS transaction
summary data corresponds to or includes information that conventionally appears on an

ordinary purchase receipt.

In addition or as an alternative to the foregoing, the POS transaction summary data can
include or be based upon or derived from multiple distinct or distinguishable POS
transaction sequences that have occurred with respect to a predetermined or selectable /
programmable time interval (e.g., a shift-based or workday-based time interval), and/or
which occurred under the direction of one or more POS machine operators (e.g.,

cashiers).

The POS TDCMM is distinct or separate from and is not integrated with or into the POS
machine underlying software, and hence the POS TDCMM as installed is distinct from
the POS machine underlying software, and executes or operates outside of the execution
context of the POS machine underlying software. Moreover, the augmentation of the
POS machine with the POS TDCMM requires no modification or customization of the
POS machine’s underlying software. Additionally, the POS TDCMM operates or is
configured to operate without the POS machine’s underlying software recognizing the
presence or existence of the POS TDCMM, e.g., the POS TDCMM is completely
transparent or invisible to the underlying POS machine software, and hence the
underlying POS machine software is unaware of and does not control (e.g., has no control
over) the operations performed by the POS TDCMM. The generation of POS transaction
summary data by the underlying POS machine software is unaffected by the presence and

operation of the POS TDCMM.

Also, the augmentation of the POS machine with the POS TDCMM requires no
modification or customization of the POS machine's hardware. In several embodiments,
the augmentation of the POS machines with the TDCMM does not or need not require
the addition of any extra hardware to or between either the POS machine or the receipt

generation device(s) with which the POS machine normally operates. Furthermore, the
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existence of the POS TDCMM is or is typically configured to be completely transparent
or invisible with respect to the port(s) and receipt generation device(s) to which POS
transaction summary data is ordinarily sent by the underlying POS machine software.
Thus, from the perspective of the receipt generation device(s), the POS TDCMM is
invisible or transparent with respect to the origin(s) or source(s) from which the POS

transaction summary data is ordinarily received.

More particularly, in various embodiments the POS TDCMM exists as a POS transaction
data or POS transaction summary data interception or capture element that is
implemented as software (e.g., entirely as software), and which is positioned (e.g.,
intermediate) or communicatively coupled between (a) one or more POS transaction
summary data output destinations (e.g., output device drivers, and/or output device ports)
to which the underlying POS software sends POS transaction data or POS transaction
summary data; and (b) a set of receipt generation devices coupled or corresponding to
such POS transaction summary data output destinations. Thus, relative to a given output
destination (e.g., output port) corresponding to a particular receipt generation device, the
POS TDCMM corresponding to that output destination exists as a data reception,
interception, or capture element configured for capturing POS transaction data or POS
transaction summary data (e.g., POS transaction summary data for which an individual
receipt has not yet been generated), such that the POS TDCMM obtains the POS
transaction data or POS transaction summary data (e.g., from such output port) rather
than the POS transaction data or POS transaction summary data being sent directly from
the output destination (e.g., the output port) to the receipt generation output device
coupled or corresponding to the output destination (e.g., the output port). Stated
analogously or equivalently, the POS TDCMM captures POS transaction summary data
output by the POS machine underlying software, before this POS transaction summary
data can be sent to or arrives at a receipt generation device (e.g., any receipt generation
device(s) to which the POS machine underlying software directed the POS transaction

summary data).
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In various embodiments, the POS TDCMM further exists as a data network
communication element configured for (1) communicating captured POS transaction
summary data to a remote POS transaction data storage, processing, management, and/or
analysis server (hereafter “POS transaction data management server’); and typically or
possibly (ii) receiving adjunctive POS transaction data from the POS transaction data
management server, where particular adjunctive POS transaction data can be based on or
independent of the POS transaction summary data that the POS TDCMM communicated
to the POS transaction data management server. The adjunctive POS transaction data can
include, for instance, redeemable certificate data (e.g., product / item related voucher,
coupon, or special / promotional offer data), and/or other types of data (e.g., notification
data, such as holiday business opening and/or closing times, or special event
announcements / reminders). In general, the adjunctive POS transaction data includes or
is meta-data that the POS TDCMM links, associates, or combines with POS transaction

summary data (e.g., in a predetermined, selectable, or programmable manner).

The POS TDCMM also exists as a purchase receipt data provision element configured for
assembling or generating final POS transaction receipt data, and providing the final POS
transaction receipt data to the receipt generation device(s) to which the POS TDCMM
corresponds, and to which the underlying POS software originally directed the POS
transaction summary data. The final POS transaction receipt data includes the POS
transaction summary data plus received adjunctive POS transaction data, which the POS
TDCMM can append or prepend to the POS transaction summary data. Alternatively, the
POS TDCMM can organize particular portions of the POS transaction summary data and
the adjunctive POS transaction data relative to each other in another manner, for instance,
in a selective or customizable manner. Typically, the final POS transaction receipt data
also includes a QR code or other type of machine-readable code that uniquely references,
identifies, and/or includes or encodes the final POS transaction receipt data. Upon
receiving the final POS transaction receipt data, the set of receipt generation devices
provides, presents, or communicates at least one type of corresponding final POS
transaction receipt, which includes at least some of the POS transaction summary data

and the adjunctive POS transaction data provided by the POS transaction data
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management server, and which typically includes the QR code or other machine-readable

code that uniquely identifies the final POS transaction receipt data.

In addition to the foregoing, the POS TDCMM need not or does not require and need not
or does not capture any information (e.g., an e-mail address and/or mobile telephone
number) identifying the purchaser corresponding to a completed POS transaction
sequence under consideration. As further detailed below, in some embodiments a
purchaser can associate themselves with a particular final POS transaction receipt by way
of subsequent communication between a purchaser electronic / computing device and the
POS transaction data management server. Such communication can include the
communication of a digital code (e.g., a Quick Response (QR) code included as part of a
paper or e-receipt provided to the purchaser) corresponding to the final POS transaction
receipt along with a purchaser e-mail address, mobile telephone number, and/or other
unique purchaser identifier (ID) from the purchaser electronic / computing device to the

POS transaction data management server.

In association with the foregoing, various embodiments in accordance with the present
disclosure are further directed to aspects of a networked system that includes multiple
POS machines, each of which is equipped or augmented with a POS TDCMM as
described above, where such POS machines can include technologically different POS
machines (e.g., different POS machine brands or models, which can operate in
accordance with different protocols, and which commonly include proprietary underlying
POS machine software); and at least one POS transaction data management server
coupled (e.g., by way of the Internet) to the POS machines. In such a system, each POS
TDCMM can be configured to communicate with one or more POS transaction data
management servers. The POS transaction data management server(s) can have
associated therewith, be coupled to, or include one or more systems, subsystems, and/or
devices that provide particular types of hardware and software resources by which
product purchasers, business owners / managers (e.g., retailers) corresponding to the POS
machines, product suppliers (e.g., product distributors and/or manufacturers), business

landlords, government agencies, payment processing entities and/or other parties can
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communicate with the POS transaction data management server(s) by way of electronic /
computing devices (e.g., desktop computers, laptop computers, tablet computers, mobile
telephones, phablets, and/or other types of devices) for purpose of retrieving, managing,
and/or analyzing POS transaction related information and/or information derived
therefrom that is of relevance or potential relevance to such parties. Such hardware and
software resources associated with or provided by the POS transaction data management
server(s) can include processing resources, memory resources, executable program
instruction sets, database resources, network communication resources, and user interface
resources (e.g., graphical user interfaces (GUIs)), in a manner readily understood by

individuals having ordinary skill in the relevant art.

Representative Aspects of POS Svystems and Machines Augmented with POS TDCMMs

FIG. 1 is a schematic illustration of a system 10 for capturing, managing, and analyzing
POS transaction data in accordance with particular non-limiting representative
embodiments of the present disclosure. In an embodiment, the system 10 includes
multiple POS machines 100a-n that are enhanced or augmented with POS TDCMMs 300
(e.g., each POS machine 100 is enhanced or augmented with a corresponding POS
TDCMM 300). In the absence of the POS TDCMMs 300, the POS machines 100a-n can
be conventional. Each POS machine 100 is coupled either directly or by way of a
network (e.g., a LAN) to at least one type of receipt generation device 150, such as a
paper receipt generation device or printer 150a, an NFC receipt generation unit or device
150b, or an optical QR code receipt generation unit or device 150c. The POS machines
100a-n need not be technologically or communicatively compatible relative to each other.
For instance, particular subsets of POS machines 100 can have different / incompatible
hardware elements, and/or different / incompatible underlying POS machine software
(e.g., which can be proprietary manufacturer dependent and/or model dependent

software).

The TDCMM-enhanced POS machines 100a-n are disposed at or within corresponding
POS transaction locations, each of which corresponds to a particular type of business,

organization, or site at which purchasers can buy or pay for particular types of products



10

15

20

25

30

WO 2018/013050 PCT/SG2016/050349

19

and/or services, in a manner readily understood by individuals having ordinary skill in the
relevant art. For instance, a given POS transaction location and the POS machine(s) 100
disposed thereat can correspond to a grocery store, a book store, a restaurant, a medical or
dental facility, a kiosk, or other type of POS transaction entity or site. Different POS
machines 100a-n can be distributed across or reside at different (e.g., widely different)
geographic locations, in a manner also readily understood by individuals having ordinary

skill in the relevant art.

The POS TDCMMs 300 are configured for data communication with at least one remote
POS transaction data management server 400 by way of a set of data communication
networks 20 (e.g., including the Internet), and the POS transaction data manager 400 is
configured for data communication with a set of POS transaction databases 401. In
several embodiments, the system 10 further includes at least some of (a) set of purchaser
electronic / computing systems or devices 600 by which purchasers can communicate
with the POS transaction data management server 400; (b) a set of seller electronic /
computing systems or devices 610 by which sellers can communicate with the POS
transaction data management server 400; (c) a set of loyalty / rewards systems 620 (e.g.,
which can be conventional) configured or configurable for communication with the POS
transaction data management server 400; (d) a set of customer relationship management
(CRM) systems 630 (e.g., which can be conventional) configured or configurable for
communication with the POS transaction data management server 400; (e) a set of third
party POS transaction information consumer systems, subsystems, or devices 640; and
possibly (f) one or more other types of systems, subsystems, or devices 650 configured
or configurable for communication with the POS transaction data management server
400. Such other types of electronic / computing systems, subsystems, or devices
configured or configurable for communication with the POS transaction data
management server 400, for instance, payment systems (not shown), big data analytics

systems (not shown), and credit scoring systems (not shown).

A purchaser electronic / computing device 600, a seller electronic / computing device

610, a third party POS transaction information consumer electronic / computing system,
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subsystem, or device 640, and/or another type of electronic / computing system,
subsystem, or device 650 configured or configurable for communication with the POS
transaction data management server 400 can include or be a desktop computer, a laptop
computer, a tablet computer, a mobile telephone, a phablet, or other type of device. A
purchaser electronic / computing device 600, a seller electronic / computing device 610, a
third party POS transaction information consumer electronic / computing system,
subsystem, or device 640, and another type of electronic / computing system, subsystem,
or device 650 with which the POS transaction data management server 400 can
communicate can include memory-resident software (e.g., one or more program
instruction sets) executable by a set of processing units for communicating with the POS
transaction data management server 400 to provide or perform processes or operations
relevant to a purchaser, a seller, a third party consumer, or other user or consumer of POS

transaction information, respectively, as further detailed below.

FIG. 2A is a block diagram of a TDCMM-enhanced POS system or machine 100 in
accordance with a non-limiting representative embodiment of the present disclosure. In
various embodiments, each POS machine 100 is coupled to or includes a processing unit
102 (e.g., a microprocessor); a set of input devices 104 (e.g., a keyboard, and a pointing
device such as a mouse); a set of display devices 106 (e.g, one or more LCD devices); a
data storage unit 108 (e.g, a hard disk drive, and/or a set of removable data storage
devices); a network interface unit 110; a set of receipt generation devices 150a-c; and a
memory 200. Additionally, the POS machine 100 can possibly be coupled to or include
one or more of a product / item scanner 120; a payment card processing device 130; and a

cash register or cash drawer unit 140.

The memory 200 includes memory-resident program instruction sets that are executable
by the processing unit 102, such as an operating system 202; underlying POS software
210; possibly one or more receipt generation device drivers 240a,b; a set of receipt
generation device ports 250a-c (which can include local and/or network ports, in a
manner readily understood by individuals having ordinary skill in the relevant art); and a

POS TDCMM 300. Each of the foregoing elements can be coupled to a set of data
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transfer or communication pathways (e.g., one or more shared / common data transfer
pathways) 199, such as a bus. In FIG. 2A, dashed lines having arrows thereon indicate
POS transaction related data flow pathways, in a manner understood by individuals

having ordinary skill in the relevant art.

In the representative embodiment shown, the set of receipt generation devices 150a-c
includes a printer 150a configured to generate a paper receipt; an NFC receipt generation
unit 150b configured to generate an NFC e-receipt; and an optical receipt generation unit
150c (e.g., an electronic display, which can be part of or distinct / separate from the set of
display devices 106) configured for presenting or displaying an optical e-receipt, which
can include a QR code and/or other type of machine readable code. Individuals having
ordinary skill in the relevant art will understand that the type(s) of receipt generation
devices 150a-c provided in association with or by a given POS machine 100 can vary
depending upon embodiment details. Further to the foregoing, in the embodiment shown
in FIG. 2A and depending upon embodiment details, the underlying POS machine
software 210 can utilize a receipt generation device driver 240a,b to enable data
communication with a particular type of receipt generation device 250a,b corresponding
thereto; and/or the POS machine 100 can output data directly to certain types of receipt
generation devices 250c, in a manner also readily understood by individuals having
ordinary skill in the relevant art. The underlying POS software 210 is configured for
sending data (e.g., POS transaction summary data) to one or more receipt generation
device output ports 250a-c (e.g., on a predetermined or selective basis, such as in
accordance with purchaser preference), either by way of an appropriate receipt generation

device driver 240a,b or directly.

In the embodiment shown, the POS TDCMM 300 is coupled between the set of receipt
generation device output ports 250a-c and the set of receipt generation devices 150a-c,
such that the POS TDCMM 300 intercepts or captures data (e.g., POS transaction
summary data) that the underlying POS software 210 directed to or output toward or to
the set of receipt generation device output ports 250a-c, prior to such data arriving at the

set of receipt generation devices 150a-c.
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FIG. 2B is a block diagram of a TDCMMe-enhanced POS system or machine 100 in
accordance with another non-limiting representative embodiment of the present
disclosure. As indicated in FIG. 2B, in some embodiments, the TDCMM 300 can
additionally or alternatively receive POS transaction summary data directly from a
receipt generation device driver associated with a TDCMM service object 242, such that
the TDCMM 300 does not or need not receive this POS transaction summary data from a
receipt generation device output port 250. Such a configuration can be based on or utilize
a receipt device driver that operates in accordance with particular POS industry
standards, in a manner readily understood by individuals having ordinary skill in the

relevant art.

FIG. 2C is a block diagram of a system 10 for capturing, managing, and analyzing POS
transaction data in accordance with another non-limiting representative embodiment of
the present disclosure. In such an embodiment, the system 10 includes at least one (i)
POS system or machine 90 that has not been TDCMM-enhanced, and/or (ii) POS system
or machine 100 that has been TDCMM-enhanced, where each such POS machine 90, 100
is coupled to a network capable device such as an Internet of Things (IOT) device / box
or a print server 112 (e.g., a conventional print server) by way of one or more networks
20 (e.g., a LAN). For purpose of brevity and simplicity, the term print server 112 in the
following description encompasses a network capable device, such as an IOT device /

box.

In various embodiments, the print server 112 is coupled to one or more printers 150a
configured for outputting paper receipts. A print server based TDCMM 300 resides in a
memory provided by the print server 112, and is executable or executed by way of
hardware and software resources provided by the print server 112 (e.g., a processing unit,
a memory, an operating system, a network interface unit, etc...), in a manner readily
understood by individuals having ordinary skill in the relevant art. The operation of the
TDCMM 300 is independent of and transparent to the print server 112 (e.g., the

underlying print server software is unaware of the operation or existence of the TDCMM
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300), and thus the TDCMM 300 executes or operates outside of the execution context of
the underlying print server software (in addition to executing or operating outside of the
execution context of the underlying POS machine software 210 of each POS machine
100 that is coupled to the print server 112). The TDCMM 300 can be implemented or
augmented such that it appears to be a network capable printer to the POS machine(s) 90,

100 to which the TDCMM is coupled.

The TDCMM 300 is configured to intercept or capture POS transaction summary data
output by the print server 112, before such POS transaction summary data arrives at the
printer 150a. Individuals having ordinary skill in the art will recognize that a print server
resident TDCMM 300 performs POS transaction summary data capture and
communication operations and final POS transaction receipt assembly operations in a
manner analogous or essentially identical to embodiments in which the TDCMM 300

resides within the POS machine 100, which are further described in detail below.

As shown in FIG. 2D, in multiple representative non-limiting embodiments, the POS
TDCMM 300 includes a receipt data mediator 310 and a set of receipt data output
modules 350a-c. The receipt data mediator 310 is coupled to receive POS transaction
summary data from one or more types of POS transaction summary data sources 112,
242,250, such as set forth above, before POS transaction summary data is received by or
input to a receipt generation device 150 (e.g., any receipt generation device(s) 150). The
set of receipt data output modules 350a-c is coupled between the receipt data mediator
310 and the set of receipt generation devices 150a-c, for instance, such that each receipt
generation device 150a-c has a receipt data output module 350a-c corresponding thereto.
The receipt data mediator 310 is configured for transferring or communicating
intercepted or captured POS transaction data (e.g., POS transaction summary data) to the
POS transaction data management server 400; receiving adjunctive POS transaction data
from the POS transaction data management server 400; generating or assembling final
POS transaction receipt data based on or using the POS transaction summary data and
adjunctive POS transaction data received from the POS transaction data management

server 400 and possibly locally-resident adjunctive POS transaction data; and transferring
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the final POS transaction receipt data to one or more receipt generation devices 150a-c, in
accordance with the particular POS transaction data source(s) 112, 242, 250 from which

POS transaction summary data had been captured.

FIG. 3 is a block diagram of a POS transaction data management server 400 in
accordance with a non-limiting representative embodiment of the present disclosure. In
an embodiment, the POS transaction data management server 400 includes a set of
processing units 402; a set of input devices 404; a set of display devices 406; at least one
data storage unit 408; at least one network interface unit 410; and at least one memory
500. Processor-executable program instruction sets reside within the memory 500,
including an operating system 502; a data communication module 504; a POS transaction
data parsing / processing module 510; a redeemable certificate processing module 520; an
adjunctive POS transaction data generation / retrieval module 530; a POS transaction data
analysis and reporting module 540; and possibly one or more of a business owner / seller
management module 550, a purchaser management module 560, a loyalty / rewards
management module 570, a CRM management module 580, and one or more third party
POS transaction information consumer management modules 590, where a third party
POS transaction information consumer can include or be any third party system, sub-
system, or device that requests or consumes POS transaction related information from the
POS transaction data management server 400. The memory 500 can additionally or
alternatively include one or more other processor-executable program instruction sets
such as a payment system management module (not shown), a big data analytics system
management module (not shown), and/or a credit scoring system management module
(not shown), in a manner readily understood by individuals having ordinary skill in the
relevant art in view of the description herein. Each element of the POS transaction data
management server 400 can be coupled to a common set of data communication

pathways 499, such as a bus.

The operating system 502 is configured for managing access to POS transaction data
management server resources, in a manner readily understood by individuals having

ordinary skill in the relevant art. The communication module 504 is configured for
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managing the communication of data between the POS transaction data parsing module
510, the redeemable certificate validation module 520, the adjunctive POS transaction
data generation / retrieval module 530, the POS transaction data analysis and reporting
module 540, the purchaser management module 550, and other systems / devices external
to the POS transaction data management server 400, including TDCMM-enhanced POS
machines 100, purchaser electronic / computing devices 600, seller electronic /
computing devices 610, loyalty / rewards systems 620, CRM systems 630, third party
POS transaction information consumer devices 640, and possibly other electronic /

computing systems or devices 650.

The POS transaction data parsing module 510 is configured for storing, parsing, and
categorizing POS transaction summary data received from POS machines 100, and
updating the POS transaction database 401 accordingly. For any given POS transaction
summary data under consideration received from a particular POS machine 100, this can
involve (a) storing the POS transaction summary data in the POS transaction database
401; (b) categorizing individual POS transaction data within the POS transaction
summary data relative to particular criteria, such as product manufacturer, product / brand
name, product purchase price, product purchase quantity, purchase date, purchase time of
day, redeemable certificate use, and/or other factors, and storing such categorizations in
the POS transaction database 401; and (c) categorizing the POS transaction summary data
in accordance with particular criteria, such as business name, business / POS machine
location, initial total purchase price, applied sales tax, grand total purchase price,
purchase date, purchase time of day, payment type, and/or other factors, and storing such

categorizations in the POS transaction database 401.

The redeemable certificate validation module 520 is configured for receiving previously
generated redeemable certificate data from POS machines 100 in association with
purchase transaction processing thereby. For a given set of POS transactions under
consideration, such previously generated redeemable certificate data corresponds to or is
encoded within a redeemable certificate (e.g., a voucher or coupon) presented by the

purchaser of the products and/or services identified in this set of POS transactions. In
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several embodiments, for previously generated redeemable certificate data received from
a given POS machine 100, the redeemable certificate validation module 520 can access
the POS transaction database 401 to determine whether the previously generated
redeemable certificate data corresponding to a given set of current POS transactions
under consideration is valid, e.g., whether a previously generated redeemable certificate
corresponding to the previously generated redeemable certificate data under
consideration has not already been used / redeemed, and/or a redeemable certificate
expiration date has not been reached. If the previously generated redeemable certificate
data is valid, the redeemable certificate validation module 520 can issue a redeemable
certificate acceptance, approval, authorization, or validation code to the POS machine
100 under consideration, and designate this redeemable coupon data as used / redeemed
in the POS transaction database 401. Otherwise, the redeemable certificate validation
module 520 can issue a redeemable certificate invalidity / expired code to the POS

machine 100 under consideration.

With respect to the POS transaction summary data received from any given POS machine
100, the adjunctive POS transaction data generation / retrieval module 530 is configured
for analyzing the POS transaction summary data and individual POS transaction data
contained therein, and examining rules configured in the POS transaction database 401 to
determine whether any new redeemable certificate data (e.g., voucher / coupon / special
offer data) is to be linked with any individual POS transaction and/or the overall POS
transaction currently under consideration. New redeemable certificate data can be either
generated then inserted into the POS transaction database 401, or the redeemable
certificate data can be previously imported from an external system and marked or
flagged as not being issued/linked to any previous transaction. If new redeemable
certificated data is to be linked with an individual or the overall POS transaction under
consideration, the adjunctive POS transaction data generation / retrieval module 530
retrieves the relevant new redeemable certificate data from the POS transaction database
401, and subsequently sends a set or aggregation of such new redeemable certificate data

to the POS machine 100 under consideration as adjunctive POS transaction data.
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The POS transaction data analysis and reporting module 540 is configured for selectively
or selectably analyzing (e.g., statistically analyzing) parsed / processed POS transaction
related data stored in the POS transaction database 401 in accordance with particular
criteria (e.g., selectable, programmable, and/or customizable criteria), and generating
various types of report data and/or reports based upon such analyses. Such report data /
reports can contain information useful or relevant to product manufacturers, product
distributors / suppliers, product marketers, business owners, business landlords,
government agencies, card payment services, loyalty / rewards services, and/or other
parties. The POS transaction data analysis and reporting module 540 can store the results
of its analyses in the POS transaction database 401, and can further selectively transfer or
make particular types of report data / reports available to external systems / devices such
as seller electronic / computing devices 610, loyalty / rewards systems 620, CRM
systems 630, third party POS transaction information consumer systems, subsystems, or
devices 640, and/or other external electronic / computing systems, subsystems, or devices

650.

The business owner / seller module 550 is configured for performing seller management
processes or operations, by which product and/or service sellers can interact with the POS
transaction data management server 400 to specify, define, select, and/or customize (a)
one or more types of adjunctive POS transaction data, and possibly (b) a manner in which
certain adjunctive POS transaction data is to be included or combined with POS
transaction summary data in association with the generation of final POS transaction

receipt data.

The purchaser management module 560 is configured for performing purchaser
management processes or operations. As part of such operations, purchasers can
selectively (e.g., optionally / voluntarily) associate themselves with particular completed
POS purchase transactions by way of purchaser interaction with a purchaser application
program or app executing on a purchaser electronic / computing device 600. The
purchaser app can communicate (a) purchaser information such as a purchaser ID (e.g., a

purchaser e-mail address / mobile telephone number), and (b) the QR code or other type
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of machine-readable code that was generated or provided as part of a given final POS
transaction receipt to the purchaser management module 550. The purchaser
management module 550 can maintain a purchaser database within the POS transaction
database 401. By way of the purchaser app, the purchaser management module 550, and
the purchaser database, a purchaser can selectively communicate records of their
purchases to particular businesses and/or loyalty / rewards programs, and can track their

POS transaction histories and/or product / service buying patterns.

The loyalty / rewards management module 570 can be configured for data
communication with each loyalty / rewards system 620; the CRM management module
580 can be configured for data communication with each CRM system 630; and each
third party POS transaction information consumer management module 590 can be
configured for data communication with a given third party POS transaction data
consumer system, subsystem, or device 640, in a manner that supports or enables the
functionality provided by such systems 620, 630, 640. Other types of management
modules (not shown) within the memory 500 can be configured for data communication
with particular types of external electronic / computing systems or devices, for instance,
which correspond to different or distinct categorical types of external users of POS

transaction related information.

Representative Aspects of POS Transaction Data Capture and Processing Operations

FIG. 4 is a flow diagram of a representative process 700 for capturing and processing
POS transaction summary data in accordance with a representative embodiment of the
present disclosure. Such a process 700 can be performed (e.g., concurrently) for each
POS machine 100 within a set of POS machines 100 under consideration (e.g., one to
many hundreds or thousands of POS machines 100), where each POS machine 100 is
communicatively coupled to or enhanced with a TDCMM 300 in accordance with an

embodiment of the present disclosure.

In an embodiment, the process 700 includes a first process portion 702 involving

capturing a set of machine-readable codes (e.g., barcodes and/or QR codes) by a scanner
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120 coupled to a given POS machine 100 during a product and/or service purchase
situation, interaction, or event. Each such machine readable code can correspond to or
identify a particular product or service that a purchaser is buying. The process 700
further includes a second process portion 704 involving receiving and processing the
captured machine-readable code(s) by this POS machine’s underlying POS software 210,
which determines or associates product or service price information with each machine-
readable code as part of its generation of POS transaction summary data. A third process
portion 706 involves the underlying POS software 210 outputting POS transaction
summary data corresponding to these processed machine-readable code(s) (e.g., where
the POS transaction summary data corresponds to or represents a completed purchase
transaction, for which purchase payment by the purchaser has successfully occurred, but
for which an individual receipt has not yet been generated) toward one or more receipt
generation device drivers 240 and/or receipt generation device output ports 250. The
first, second, and third process portions 702, 704 involve conventional operations, in a
manner readily understood by individuals having ordinary skill in the art. Such
individuals will further understand that the first process portion 702 can additionally or
alternatively involve manual entry of certain product and/or service data into the POS

machine 100 by way of cashier interaction with a POS machine input device 104.

After the underlying POS machine software 210 outputs the POS transaction summary
data, a fourth process portion 708 involves the capture or interception of the POS
transaction summary data by the TDCMM 300 corresponding to the POS machine 100
under consideration, such that prior to the capture or interception of such POS transaction
summary data by the TDCMM 300, the POS transaction summary data is not
communicated to the receipt generation device output port(s) 250 to which the underlying
POS machine software 210 directed or routed the POS transaction summary data. Thus,
the TDCMM 300 prevents the POS transaction summary data from being transferred
from the underlying POS machine software 210 to one or more receipt generation output
devices 150 without the capture, interception, or intermediary acquisition of the POS

transaction summary data by the TDCMM 300 itself.
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In a fifth process portion 710, the TDCMM 300 attempts to establish network
communication with the POS transaction data management server 400. In a sixth process
portion 712, the TDCMM 300 determines whether network communication with the POS
transaction data management server 400 has been successfully established. If network
communication has been successfully established, a seventh process portion 714 involves
the TDCMM’s transfer of the intercepted POS transaction summary data under
consideration (e.g., the most-recently intercepted POS transaction summary data) to the
POS transaction data management server 400. In an eighth process portion 716, the POS
transaction data management server 400 processes and sends relevant adjunctive POS
transaction data, if any to the TDCMM 300 under consideration, and in a ninth process
portion 718 the TDCMM determines whether relevant adjunctive POS transaction data
was sent by POS transaction data management server 400 for the POS transaction
summary data under consideration. If so, in a tenth process portion 720 the TDCMM
process such adjunctive POS transaction data and persists part or all of the adjunctive
POS transaction data that is generically applicable to all other POS transaction data, such
that these generally applicable data can be used in an offline manner (e.g., by adding
generally applicable adjunctive data to POS transaction summary data under
consideration when network communication with the POS transaction data management

server 400 is not available).

In the event that network communication could not be successfully established in
association with the fifth and sixth process portions 710, 712, in an eleventh process
portion 722 the TDCMM 300 determines whether to retry establishing network
communication with the POS transaction data management server 400 (e.g., in the event
that a maximum number of retry attempts has not been exceeded, or a timeout limit has
not been reached). If so, the process 700 returns to the fifth process portion 710.
Otherwise, in a twelfth process portion 724, the TDCMM 300 locally stores (e.g., in a
particular memory space / region or buffer, and/or persists to disk storage using the data
storage unit 108) the POS transaction summary data currently under consideration, and in
a thirteenth process portion 726 the TDCMM 300 marks or flags this locally stored POS

transaction summary data as requiring future transfer to the POS transaction data
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management server 400. In a fourteenth process portion 728, the TDCMM 300 processes
any available previously stored adjunctive POS transaction data received from POS
transaction data management server (for example, a seller logo previously received from
the POS transaction data management server 400) that is relevant to the current POS
transaction summary data if relevant or necessary. In various embodiments, the flow of
process portions 714, 716, 718 and 720 (which can be defined as online process portions)
can occur in an asynchronous manner with respect to the flow of process portion 728
(which can be defined as an offline process portion). In another words, the processing /
identification of any relevant previously stored adjunctive POS transaction summary data
in offline process portion 728 can occur at the same time that online process portions 714,

716, 718, and 720 are being performed.

After (a) the tenth process portion 720 in the event that the TDCMM 300 had
communicated the POS transaction summary data to the POS transaction management
server 400 and received adjunctive POS transaction data in response, or (b) the ninth
process portion 718 in the event that the TDCMM 300 had communicated the POS
transaction summary data to the POS transaction management server 400 and did not
receive adjunctive POS transaction data in response, or (c) the fourteenth process portion
728 in the event that the TDCMM 300 was unable to establish network communication
with the POS transaction management server 400, in a fifteenth process portion 730 the
TDCMM 300 generates or assembles final POS transaction receipt data, based on or
using the POS transaction summary data currently under consideration, and any relevant
adjunctive POS transaction data. In some embodiments, the TDCMM 300 generates or
assembles the final POS transaction receipt data using (a) the POS transaction summary
data currently under consideration; and (b) one or each of (i) particular adjunctive POS
transaction data, such as first adjunctive POS transaction data, that the TDCMM 300
most-recently received from the POS transaction data management server 400 as a result
of the POS transaction data management server 400 parsing / processing the POS
transaction summary data currently under consideration and returning corresponding
adjunctive POS transaction data to the TDCMM 300; and (ii) additional or other

adjunctive POS transaction data, such as second or generally applicable adjunctive POS
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transaction data, that locally resides in the POS machine’s memory 200 and/or data
storage unit 108, which the TDCMM 300 need not have most-recently received or did not
most-recently received from the POS transaction data management server 400, for
instance, because the TDCMM 300 need only receive such adjunctive POS transaction
data on a periodic, less frequent, or relatively infrequent basis (e.g., only after such
adjunctive data changes, which can occur one or more times times per month, week, or
day), or because the TDCMM 300 was unable to successfully establish network

communication with the POS transaction data management server 400.

As a representative non-limiting example, the first adjunctive POS transaction summary
data can include or be POS transaction specific data (e.g., new redeemable certificate
data) corresponding to one or more specific products / services, one or more product /
service quantities, and/or an amount spent identified in the POS transaction summary
data currently under consideration; and the second adjunctive POS transaction summary
data can include non-product specific / non-service specific data, such as more general
data indicating one or more of a business marketing message (e.g., corresponding to a
seasonal, monthly, or weekly promotional event), a business name, a business logo, a
business address, business contact information, current business operating hours, and a
set of images or pictures. The first adjunctive POS transaction data can be defined as
dynamic adjunctive POS transaction data, the data content of which can change, vary, or
depend upon one or more specific POS transactions identified within POS transaction
summary data that corresponds to a current or most-recent set of POS transactions being
handled by the POS machine 100 under consideration. The second adjunctive POS
transaction data can be defined as semi-static or less dynamic adjunctive POS transaction
data, the data content of which can be derived based on the specific POS transactions
identified within this POS transaction summary data and the adjunctive data that is
locally available. As indicated above, the second adjunctive POS transaction data is
typically locally available to the TDCMM 300 prior to the TDCMM’s communication of
captured POS transaction summary data to the remote POS transaction data management

server 400.
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In generating or assembling the final POS transaction receipt data, the TDCMM 300 can
append or prepend certain adjunctive POS transaction data to the POS transaction
summary data, and/or distribute or intersperse one or more portions of the adjunctive

POS transaction data between or within portions of the POS transaction summary data.

In a sixteenth process portion 732, the TDCMM 300 communicates, transfers, or outputs
the final POS receipt data to the receipt generation device(s) 150 to which the underlying
POS software 100 originally directed or intended to direct the POS transaction summary
data. Such receipt generation device(s) 150 correspondingly generate, present, or output
an appropriate type of receipt, in a manner readily understood by individuals having
ordinary skill in the relevant art. In a seventeenth process portion 734, the TDCMM 300
attempts to establish network communication with POS transaction data management
server 400. In an eighteenth process portion 736, the TDCMM 300 determines whether
network communication with POS transaction data management server 400 has been
successfully established. If network communication has been successfully established, in
a nineteenth process portion 738 involves the TDCMM’s updating POS transaction data
management server with the final receipt data. Otherwise, in the event that network
communication could not be successfully established in association with the seventeenth
and eighteenth process portions 734, 736, in a twentieth process portion 740 the TDCMM
stores the final receipt data locally and marks or flags this stored final receipt data as

requiring future transfer to the POS transaction data management server 400.

FIG. 5 is a flow diagram of a process 800 illustrating aspects of periodic communication
between a given TDCMM 300 and the POS transaction data management server 400 in
accordance with a representative embodiment of the present disclosure. In an
embodiment, the process 800 includes a first process portion 802 involving the TDCMM
attempting to establish communication with the POS transaction data management server
400 on a periodic or scheduled basis, and a second process portion 804 involving
TDCMM determination of whether such communication is successful. If not, the process

800 can return to the first process portion 802.
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If communication is successful, a third process portion 806 involves the transfer of any
new or updated generally applicable adjunctive POS transaction data from the POS
transaction data management server 400 to the TDCMM 300 under consideration. A
fourth process portion 808 involves TDCMM determination of whether locally-stored
flagged POS transaction summary data / final receipt data corresponding to one or more
completed POS transaction sequences exists (e.g., within a memory space / region or
buffer, or a data storage unit location or file used or reserved for storing such flagged
data). Such flagged POS transaction summary data / final receipt data includes or is POS
transaction summary data / POS final receipt data that has not yet successfully been
communicated or transferred / updated to the POS transaction data management server
400. If no such locally resident flagged data exists, the process 800 can remain at the
first process portion 802. If flagged POS transaction summary data / final receipt data
exists, a fifth process portion 810 involves the TDCMM communication or transfer of
currently flagged POS transaction summary data / final receipt data to the POS
transaction data management server 400. After the fifth process portion 810, in a sixth
process portion 812 the TDCMM 300 un-flags or deletes the most-recently flagged POS
transaction summary data / final receipt data that has been communicated to the POS
transaction data management server 400 (e.g., by partially or completely clearing the
aforementioned memory space / region or buffer), after which the process 800 can return

to the first process portion 802.

Representative Aspects of Redeemable Certificate Processing

The processing, authorization, or validation of redeemable certificates is also transparent
with respect to the POS machine underlying software 210 (e.g., the POS machine
underlying software is configured to perform its normal or standard POS transaction
summary data generation operations, and is not or need not be modified for receiving,
processing, authorizing, or validating redeemable certificate data), and can be performed
automatically by way of communication between the TDCMM 300 and the POS
transaction management server 400, e.g., without involvement by the POS machine
underlying software 210. More particularly, in various embodiments the TDCMM 300 is

able to (a) access, monitor, and/or allow data entry / receive data entered from an input
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device such as a scanner 120 and/or another type of input device (e.g., a keyboard) that
can capture the machine-readable code(s) or data corresponding thereto on redeemable
certificates; and (b) examine or determine what input the scanner 120 and/or other input
device has captured / provided (e.g., the TDCMM 300 can “listen” to the scanner’s
captured input, in a manner readily understood by individuals having ordinary skill in the
relevant art). In the event that the TDCMM 300 determines that a redeemable certificate
has been scanned (e.g., because the scanner 120 has captured a machine-readable code
corresponding thereto) and/or redeemable certificate data has been input, the TDCMM
300 obtains, intercepts, or captures the machine-readable redeemable certificate code
and/or redeemable certificate data under consideration, and communicates this machine-
readable code and/or redeemable certificate data to the POS transaction data management
server 400 such that the POS transaction management server 400 can authorize or

validate the redeemable certificate (or deny authorization or validation thereof).

The POS transaction management server 400 checks the POS transaction database 401 to
identify the machine-readable code and/or redeemable certificate data received from the
TDCMM 300, and determines redeemable certificate details corresponding thereto,
where such details can include product / brand name information, price adjustment
amount, validity period, and whether the redeemable certificate has been previously used.
If the redeemable certificate has not expired, has not been previously used, and applies to
or matches a product / service purchase in the context of POS transaction summary data
that has most-recently been received from the TDCMM 300, the POS transaction data
management server 400 authorizes or approves the redeemable certificate by returning a
corresponding authorization or approval code to the TDCMM 300. The POS transaction
data management server 400 can additionally return corresponding price adjustment data
to the TDCMM 300, if the TDCMM 300 has not already obtained or determined such
data from the captured redeemable certificate data. Once the redeemable certificate
under consideration has been authorized, the POS transaction server 400 marks or flags
the machine-readable code and/or redeemable certificate data corresponding to this
redeemable certificate as “used.” After receiving the authorization code from the POS

transaction data management server 400, the TDCMM 300 can generate a physical or
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electronic authorization slip corresponding to the now-redeemed certificate. The process
of validation / authorization of a redeemable certificate, in a manner readily understood
by individuals having ordinary skill in the art, can involve a confirmation process where
the POS transaction data management server 400 can first respond to a redeemable
certificate query issued by a TDCMM with details related to the redeemable certificate
under consideration, such as a description, an amount, a validity period, and any other
relevant details for confirmation. The authorization / validation process as described

above can be performed upon confirmation.

Aspects of particular embodiments of the present disclosure address at least one aspect,
problem, limitation, and/or disadvantage associated with existing manners of capturing,
processing, managing, and analyzing POS transaction data. While features, aspects,
and/or advantages associated with certain embodiments have been described in the
disclosure, other embodiments may also exhibit such features, aspects, and/or advantages,
and not all embodiments need necessarily exhibit such features, aspects, and/or
advantages to fall within the scope of the present disclosure and the claims below. It will
be appreciated by a person of ordinary skill in the art that several of the above-disclosed
systems, devices, machines, elements, processes, or alternatives thereof can be combined
into other different systems, devices, machines, elements, processes, and/or applications.
In addition, a person of ordinary skill in the art can make various modifications,
alterations, and/or improvements to embodiments disclosed herein, where such
modifications, alterations, and/or improvements fall within the scope of the present

disclosure and the following claims.
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Claims
1. A method for point of sale (POS) transaction data management, comprising
providing a set of POS machines, each POS machine comprising:
a processing unit;
a memory coupled to the processing unit; and
underlying POS machine software executable by the processing unit and configured
for outputting POS transaction summary data as part of conventional operations
performed by the underlying POS machine software;
coupling a set of input devices including an item scanner to each POS machine;
coupling a set of receipt generation devices to each POS machine;
for each POS machine within the set of POS machines, associating a POS transaction
data management module (TDCMM) with the POS machine by way of installing the
TDCMM on (a) the POS machine such that the TDCMM is distinct from, not
integrated with, and operates outside of the execution context of the underlying POS
machine software of the POS machine on which the TDCMM is installed, (b) a print
server to which the POS machine is coupled, such that the TDCMM is distinct from,
not integrated with, and operates outside of the execution context of underlying print
server software of the print server on which the TDCMM is installed, or (c) a network
capable device such that the TDCMM presents itself as a network printer to the POS
machine, wherein each TDCMM is configured for (i) capturing POS transaction
summary data output by the underlying POS machine software of each POS machine
with which the TDCMM is associated before such POS transaction summary data can
be communicated to the set of receipt generation devices coupled to each POS
machine with which the TDCMM is associated, and (ii) controlling the provision of
POS transaction receipt data to the set of receipt generation devices coupled to any
given POS machine from which the TDCMM captures POS transaction summary data;
providing a POS transaction data management server remote from each TDCMM and
operable for network communication with each TDCMM;
outputting by the underlying POS machine software of a first POS machine first POS
transaction summary data for which a corresponding individual receipt has not yet

been generated;
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capturing with a first TDCMM associated with the first POS machine the first POS
transaction summary data, such that the first TDCMM temporarily withholds
provision of the first POS transaction summary data to the set of receipt generation
devices coupled to the first POS transaction machine;

communicating or attempting to communicate the captured first POS transaction
summary data from the first TDCMM to the POS transaction data management server;

generating by way of the first TDCMM final POS transaction receipt data, wherein the
final POS transaction receipt data comprises the captured first POS transaction
summary data augmented with adjunctive POS transaction data distinguishable from
the first POS transaction summary data; and

communicating the final POS transaction receipt data from the first TDCMM to at least
one receipt generation device within the set of receipt generation devices coupled to

the first POS machine.

2. The method of claim 1, wherein for each TDCMM, the operation of the TDCMM is
transparent with respect to the underlying POS machine software of each POS machine
with which the TDCMM is associated, and the generation of POS transaction summary
data by the underlying POS machine software of each POS machine with which the
TDCMM is associated is unaffected by the presence and operation of the TDCMM.

3. The method of claim 1 or 2, wherein the operation of the TDCMM is transparent with
respect to underlying print server software executing on the print server, and operation of
the underlying print server software is unaffected by the presence and operation of the

TDCMM.

4. The method of any one of claims 1 - 3, further comprising producing at least one of a
paper receipt and an e-receipt corresponding to the final POS transaction receipt data by
way of the at least one receipt generation device to which the final POS transaction

receipt data was communicated.

5. The method of any one of claims 1 - 4, further comprising:
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receiving at the POS transaction data management server the first POS transaction
summary data;

identifying by way of the POS transaction data management server first adjunctive POS
transaction data, wherein the data content of the first adjunctive POS transaction data
is dependent upon one or more POS transactions identified within the first POS
transaction summary data; and

communicating the first adjunctive POS transaction data to the first TDCMM,

wherein the adjunctive POS transaction data of the final POS transaction receipt data

comprises the first adjunctive POS transaction data.

6. The method of any one of claims 1 - 5, further comprising identifying by way of the
first TDCMM second adjunctive POS transaction summary data relevant to the first POS
transaction summary data, wherein the second adjunctive POS transaction summary data
locally resides in the memory of the first POS machine and/or a data storage unit thereof
prior to communication or attempted communication of the first POS transaction
summary data to the POS transaction data management server, and wherein the
adjunctive POS transaction data of the final POS transaction receipt data comprises the

second adjunctive POS transaction data.

7. The method of claim 6, wherein the second adjunctive data comprises at least one of a
business name, a business logo, a business operating schedule corresponding to a
business at which the first POS machine is located, a promotional / advertising message,

and a set of images.

8. The method of any one of claims 1 - 7, further comprising:

receiving by the first TDCMM first redeemable certificate data corresponding to a first
redeemable certificate presented by a buyer in association with a current set of POS
purchase transactions, wherein the first redeemable certificate data was captured or
input by a first input device coupled to the first POS machine;

communicating the first redeemable certificate data to the POS transaction data

management SErver,
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validating the first redeemable certificate data by the POS transaction data management
server; and
returning to the first TDCMM a first authorization code corresponding to the first

redeemable certificate data.

9. The method of claim 8, wherein returning the first authorization code occurs prior to
communication or attempted communication of the first POS transaction summary data

to the POS transaction management server.

10. The method of any one of claims 1 — 9, further comprising:

capturing with the first TDCMM second POS transaction summary data, the second POS
transaction summary data comprising reporting data corresponding to multiple distinct
sequences of POS transactions handled by the first POS machine across separate
purchase transactions with respect to a particular time period; and

communicating the second POS transaction summary data to the POS transaction data

management SErver.

11. The method of any one of claims 1 — 10, further comprising:

providing a POS transaction database accessible to the POS transaction data management
server, wherein the POS transaction database stores historical POS transaction data
corresponding to POS transaction summary data received from one or more
TDCMMs;

analysing the historical POS transaction data in accordance with particular criteria; and

communicating results corresponding to an analysis of historical POS transaction data to

one or more external computing systems or devices.

12. The method of claim 11, wherein the external computing systems or devices include
one or more of a seller electronic / computing device, a loyalty / rewards system, a
customer relationship management system, a third party POS transaction information
consumer system, subsystem, or device, a payment system, a big data analytics system,

and a credit scoring system.
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13. A system for point of sale (POS) transaction data management, comprising:
a set of POS machines, each POS machine comprising:
a POS machine processing unit;
a memory coupled to the POS machine processing unit; and
underlying POS machine software executable by the POS machine processing unit
and configured to output POS transaction summary data as part of standard
operations performed by the underlying POS machine software;

a set of input devices including an item scanner coupled to each POS machine;

a set of receipt generation devices coupled to each POS machine;

optionally, a print server coupled to at least one POS machine within the set of POS
machines, the print server coupled to a printer operable as a receipt generation device
coupled to the at least one POS machine, the print server comprising:

a print server processing unit;

a memory coupled to the print server processing unit; and

underlying print server software executable by the print server processing unit and
configured for performing conventional print server operations;

a POS transaction data management module (TDCMM) associated with each POS
machine within the set of POS machines by way of installation of the TDCMM on (a)
the POS machine such that the TDCMM is distinct from, not integrated with, and
operates outside of the execution context of the underlying POS machine software of
the POS machine on which the TDCMM is installed, or (b) the print server, such that
the TDCMM is distinct from, not integrated with, and operates outside of the
execution context of the underlying print server software, or (c) a network capable
device such that the TDCMM presents itself as a network printer to one or more POS
machines, wherein each TDCMM comprises program instructions that when executed
(i) capture POS transaction summary data output by the underlying POS machine
software of each POS machine with which the TDCMM is associated before such POS
transaction summary data can be communicated to the set of receipt generation

devices coupled to each such POS machine, and (ii) control the provision of POS
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transaction receipt data to the set of receipt generation devices coupled to the
particular POS machine; and
a POS transaction data management server remote from each TDCMM and operable for

network communication with each TDCMM.

14. The system of claim 13, wherein each TDCMM comprises program instructions
which when executed:
temporarily withhold the provision of POS transaction summary data output by each POS
machine with which the TDCMM is associated to the set of receipt generation devices
coupled to such POS machines;
communicate or attempt to communicate POS transaction summary data captured from
each POS machine with which the TDCMM is associated to the POS transaction data
management server; and
for any particular POS machine with which the TDCMM is associated:
generate final POS transaction receipt data as a combination of captured POS
transaction summary data output by the particular POS machine plus adjunctive
POS transaction data distinguishable from the captured POS transaction summary
data;
provide the final POS transaction receipt data to one or more receipt generation
devices within the set of receipt generation devices coupled to the particular POS
machine; and
communicates the final POS transaction receipt data to the POS transaction data

management SE€rver.

15. The system of claim 14, wherein the POS transaction data management server

comprises:

a processing unit;

a memory coupled to the processing unit; and

an adjunctive POS transaction data generation module comprising program instructions
resident within the POS transaction data management server memory, which when

executed determine whether first adjunctive POS transaction data corresponding to
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POS transaction summary data received from any particular TDCMM exists, and
communicate or attempt to communicate such first adjunctive POS transaction data to

the particular TDCMM.

16. The system of claim 15, wherein each TDCMM further comprises program

instructions which when executed:

receive from an input device coupled to each POS machine with which the TDCMM is
associated redeemable certificate data corresponding to a redeemable certificate
presented by a buyer in association with a current set of POS transactions; and

communicate received redeemable certificate data to the POS transaction data

management SErver.

17. The system of claim 16, wherein the POS transaction data management server further
comprises a redeemable certificate validation module comprising program instructions
which when executed (i) determine whether redeemable certificate data received from a
particular TDCMM is valid, (ii) return an authorization code to the particular TDCMM if
the redeemable certificate data is valid, and (iii) designate validated redeemable

certificate data as used.

18. The system of any one of claims 13 — 17, further comprising a POS transaction
database accessible to the POS transaction data management server, wherein the POS
transaction database stores historical POS transaction data corresponding to POS
transaction summary data received from one or more TDCMMs, and wherein the POS
transaction data management server comprises program instructions which when
executed analyze the historical POS transaction data in accordance with particular
criteria, and communicate results corresponding to analysis of historical POS transaction

data to one or more external computing systems or devices.

19. The system of claim 18, wherein the one or more external computing systems or
devices include one or more of a seller electronic / computing device, a loyalty / rewards

system, a customer relationship management system, a third party POS transaction
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information consumer system, sub-system, or device, a payment system, a big data

analytics system, and a credit scoring system.
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