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AUTOMATED TESTING SYSTEMS AND METHODS FOR POINT-OF-SALE TERMINALS

Cross-Reference to Related Application

{0601] This application claims the benefit of U.8. Provisional Application Number

62/589,970, filed November 22, 2017, which 1s mcorporated by reference in s entirety herein.

Technical Field

{80062] This invention relates generally to automated testing systems and, more particularly, to

automated testing systems for point-of-sale {POS) termmals.

Background

[8003] Point-of-sale (POS) terminals are complex systems that can include multiple hardware
peripherals and software applications. For example, a POS terminal may mclude a primary
computer coupled to a display device, a stationary scanning mechanmsm, a handheld scanner, a
card reader, and a printer, as well as multiple backend systems. Each of these hardware
peripherals, as well as the software employed by the hardware peripherals, may be provided by
different entities. Consequently, 1t can be difficult to ensure that the POS terminal will work

seamiessly, with few or no errors.

{0604] Customers expect a smooth shopping experience and may become frustrated when
problems arise at checkout. Specifically, POS termunal errors may cause long lines and delays.
Accordingly, 1t 1s desirable to ensure that a POS termmal 1s functioning properly before 1t 15 used
for real transactions. Due to the number of different transaction types and differing requirements
for each transaction type, it can be time consuming, and costly, to test the POS termunal and the
associated peripherals and software. Consequently, a need exists for an automated system to test

POS terminals.

Brief Description of the Drawings

{8003] Disclosed herem are embodiments of systems, apparatuses, and methods pertaining to
automated testing of transactions at a pownt-of-sale (POS) termunal. This description includes

drawings, whergin:
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{8006} FIG. 1 depicts a system 100 for automated testing of financial transactions, according to

some embodiments;

{0007} FIG. 2 15 a block diagram of a system 200 for automated testing of financial transactions,

according to some embodiments; and

{0008} FIG. 3 15 a flow chart depicting example operations for automated testing of financial

transactions, according to some embodiments.

{0009} Elements in the figures are illustrated for simplicity and clarity and have not necessarily
been drawn to scale. For example, the dimensions and/or relative positioning of some of the
elements in the figures may be exaggerated relative to other elements to help to improve
understanding of various embodiments of the present invention. Also, common but well-
understood elements that are useful or necessary in a commercially feasible embodiment are
often not depicted in order to facilitate a less obstructed view of these various embodiments of
the present invention. Certain actions and/or steps may be described or depicted in a particular
order of occurrence while those skilled in the art will understand that such specificity with
respect to sequence is not actually required. The terms and expressions used herein have the
ordinary technical meaning as 1s accorded to such terms and expressions by persons skilled in the
technical field as set forth above except where different specific meanings have otherwise been

set forth herein,

Detailed Description

{0010} Generally speaking, pursuant to various embodiments, systems, apparatuses, and methods
are provided herein useful to automated testing of transaction at a point-of-sale (POS) terminal
In some embodiments, a system comprises a handheld scanner, wherein the handheld scanner
mcludes an electronic switch, wherein the electronic switch 1s electrically coupled to a physical
trigger of the handheld scanner, and wherein the handheld scanner is configured to read a
product identifier, a fust display device, wherem the first display device 1s configured to present
the product identifier, the POS terminal wherein the POS terminal includes a second display
device, wherein the second display device 1s configured to present a transaction record for a
transaction at the POS terminal, and a control circuit, wherein the control circuit is

communicatively coupled to the handheld scanner, the first display device, and the second
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display device, wherein the control circutt 1s configured to determineg a test case to execute,
determine, based on the test case to execute, the product identifier, cause presentation, on the
first display device, of the product identifier, transmit, to the electronic switch, a signal, wherein
the signal mimics a pull of the trigger and causes the handheld scanner to read the product
identifier, capture, from the second display device, an image, wherein the image includes at least
a portion of the transaction record, and analyze the image to determine whether the transaction

record includes a record associated with the product identifier.

{0011} As previously discussed, point-of-sale (POS) termunals are a piece of a complex system
used for retail transactions. The system as a whole may comprise the POS terminal as well as
many other peripheral devices, such as scanner, printers, display devices, card readers, etc.
Because customers expect the checkout procedure to be quick and simple, it is important to test
POS terminals, as well as the system as a whole, before use in a retail environment. Testing the
POS terminals before use in the retail environment can help eliminate errors during use. Because
these errors can result in delays and long lines, minumizing the occurrence of errors is important

for customer satisfaction and retailer profits.

{0012] While testing POS termunals and associated systems has many benefits, it can also be
quite costly and time consuming. That is, manually testing each type of transaction requires a
significant expenditure of tume and money. Embodiments of the inventive subject matter seek to
minimize the costs and time associated with testing POS terminals and the associated systems by
automating testing of the POS terminals and the associated systems. Specitically, as described
herein, embodiments describe systems, methods, and apparatuses for testing scanners associated
with a POS terminal 1n an automated manner. While this disclosure relates specifically to testing
handheld scanners, similar approaches can be applied to all types of scanners. Additionally,
variations of the described systems, methods, and apparatuses can be used to test other peripheral
devices, such as printers, card readers, etc. For example, the systems, methods, and apparatuses
disclosed herein can be modified to test a magnetic card reader, as described na U.S.
Provisional Patent Application Number 62/590,009 titled “Test Card for Automated Retail
Financial Transaction System,” naming as mventors Christopher Johnson and Michael Ryvan and
filed on November 22, 2017, incorporated herein by reference. Additionally, the systems,

methods, and apparatuses described herein can be used with antomated testing systems, such as
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those described in U.S. Provisional Patent Application No. 62/438,506 titled “Retaif Financial
Svstem Testing Systems and Methods, filed December 23, 2016, incorporated herein by

reference.

{0613] Generally speaking, the systems, methods, and apparatuses described herein include a test
system and a POS terminal. The test system selects a test case {e.g., a general merchandise
transaction} and a product identifier (e.g., a barcode) associated with an item for the test case.
The test system presents the product identifier and triggers a scan of the product identifier by a
handheld scanner. The handheld scanner 1s communicatively coupled to the POS terminal and
transmits an indication of the product identifier to the POS terminal. After receipt of the
mdication of the product identifier from the handheld scanner, the POS terminal updates a
transaction record to include a record associated with the product identifier {e.g., a line tem
within the transaction record). The POS terminal presents the updated transaction record on a
display device (i.e., a display device associated with the POS terminal). The test system then
analyzes the transaction record to ensure that the transaction record correctly reflects the scan of
the product identifier. The discussion of FIG. 1 provides an overview of an automated testing

systerm for a POS termunal and an associated handheld scanner.

[0014] FIG. 1 depicts a system 100 for automated testing of financial transactions, according to
some embodiments. The system 100 includes a test system 114, a POS termunal 116, and other
peripherals 118, The other peripherals include a card reader 110 and a printer 112, though other
peripherals not pictured in FIG. 1 can be included. The other peripherals 118 can be
communicatively coupled to a test computer 104 (as indicated by the dashed lines). Specifically,
one or more of the other peripherals 118 will be communicatively coupled to the test computer
104 1f one of the other peripherals 118 1s being tested. Tt should be noted that the other
peripherals 118 are depicted for clanty, and may not be required for automated testing of a
handheld scanner 102, Although not depicted as being included n the “other peripherals,” 118,
the handheld scanner 102 15 also a peripheral. The handheld scanner 102 15 not included with
“other pernipherals™ 118 in FIG. 1 because the mteraction between the handheld scanner 102 and

the POS termmal 116 is being tested m the example depicted in FIG. 1.

{8815] The POS terminal 116 includes a computer 108. The computer 108 can be any device

suitable to perform financial transactions and includes a display device. In some embodiments,
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the POS terminal 116 is a standard POS terminal 116 that would be used in a retail facility. In
other embodiments, the POS terminal 116 may be a standard POS terminal 116 that 13 modified
for test use, or a POS terminal 116 designed specifically for test use. In either case, the POS
terminal 116 1s communicatively coupled to the other peripherals 118 and the handheld scanner
102. Accordingly, the POS terminal 116 can receive input from, and in some cases provide
output to, the other peripherals 118 and/or the handheld scanner 102, For example, the POS
terminal 116 can receive iput from the handheld scanner 102 in the form of indications of

product identifiers.

{0016} The test system 114 includes a test computer 104, The test computer 104 can be a
standard device or a device that has been modified, or designed specifically, for testing purposes.
Although depicted simply as a laptop in FIG. 1, the test computer 104 can include additional
mput and/or output devices to facilitate automated testing of the POS terminal 116, The test
computer 104 1s configured to select test cases. The test cases are related to retail financial
transactions. For example, the test case can include a general merchandise item, an age restricted
item, an item for which a service contract is associated, a linked transaction, a coupon
transaction, or any other suitable transaction type. Dependent upon the test case selected, the
POS ternunal 116 may have differing responses and/or actions. For example, a general
merchandise transaction may only require the POS terminal 116 to update a transaction record to
include a record associated with a scanned product identifier. As another example, an age
restricted item may require the POS terminal 116 to not only update the transaction record, but

also present a prompt to an employee to venify the customer’s age.

[0617] After the test case is selected, the test computer 104 determines a product identifier 106.
Again, returning to the general merchandise example, the test computer 104 selects a product
identifier 106 associated with a general merchandise item. The test computer 104 presents the
product identifier 106 via a display device. The handheld scanner 102 reads the product
identifier 106 from the display device. The product identifier 106 can be of any suitable type,
such as a barcode, a two-dimensional barcode, an alphabetic, numeric or alphanumeric code, a
symbol, etc. The type of the product identifier 106 can be chosen based on the test case to
execute. For example, the test case may be for a linked transaction based on a two-dimensional

barcode scan. In this example, a two-dimensional barcode for a linked transaction would be
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chosen as the product identifier 106, Because the handheld scanner 102 reads the product
identifier 106 from the display device, it 1s preferred that the display device is of a type that

minimally susceptible to glare, though any suitable type of display device can be utilized.

{0618] After reading the product identifier 106, the handheld scanner 102 transmits an indication
of the product identifier to the POS terminal 116, The POS terminal 116 updates the transaction
record based on the indication of the product identifier. If the specific test case requires
additional action by the POS termunal 116, the POS terminal 116 performs the additional action.
For example, in the case of a linked transaction, the POS terminal 116 will update the transaction

record to include a record associated with linked ems.

{0019] After transmitting the signal to the handheld scanner 102, the test computer 104 verifies
that the POS termmal 116 updated the transaction record correctly. For example, in a general
merchandise transaction, the test computer 104 verifies that the POS terminal 116 updated the
transaction record to include a record associated with the product identifier 106, In some
embodiments, the test computer 104 verifies that the POS terminal 116 updated the transaction
record correctly by analyzing an image presented on a display device of the POS terminal 116.
In such embodiments, the test computer 104 1s communicatively coupled to the POS terminal
116 and/or the display device associated with the POS terminal 116, The test computer 104 can
capture, from the display device associated with the POS ternunal 116, the image. The 1mage
can include the entire transaction record, or just a portion of the transaction record. The test
computer 104 analyzes the captured mmage to deternune if the transaction record includes a
record associated with the product identifier 106 {(or any other information or dialogue required
by the test case). In some embodiments, the test computer 104 utilizes optical character
recognition (OCR) and/or image recognition to analyze the captured image. If the test computer
104 determines that POS terrmunal 116 responded to the indication of the product identifier 106
correctly {e.g., that the transaction record mncludes a record associated with the product identifier
106}, the test computer 104 can log an indication of success in a database {7.e., an indication that
the POS ternmunal 116 correctly responded to the indication of the product identifier 106

associated received from the handheld scanner 102).

{08020] If the analysis indicates that the POS terminal 116 did not correctly respond to the

received indication of the product identifier 106, the test computer 104 can perform additional

-6 -
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steps. In some embodiments, the test computer 104 can perform these additional steps in a
specified order. For example, as a first step, the test computer 104 can again transmit (7.e.,
retransmit}) the signal to the handheld scanner 102, The test computer 104 can perform this step
any number of times. For example, the test computer 104 can attempt to rescan the product
identifier 106 three times. If the POS terminal 116 has not correctly responded to the indication
of the product identifier 106 after the allotted number of attempts, the test computer 104 can
attempt to cash out the transaction, void the transaction, and/or cause the POS terminal 116 to
reboot. The test computer 104 can cause one or more of these steps to be performed in any
suttable order. For example, if the POS terminal 116 is unable to cash out the transaction, the
test computer 104 can attempt to cause the POS terminal 116 to void the transaction. If the POS
terminal 116 is unable to void the transaction, the test computer 104 can attempt to cause the

POS terminal 116 to reboot,

10021} While the discussion of FIG. 1 provides background information regarding a system for
automated testing of a POS ternunal, the discussion of FIG. 2 provides additional detadl

regarding such a system.

[0022] FIG. 2 15 a block diagram of a system 200 for automated testing of financial transactions,
according to some embodiments. The system 200 includes a control circuit 202, a first display
device 204, a POS termunal 206, and a handheld scanner 208, The POS terminal includes an

associated second display device 210,

{0023] The control circuit 202 can comprise a fixed-purpose hard-wired hardware platform
(including but not limited to an application-specific integrated circuit (ASIC) (which is an
integrated circuit that 1s customized by design for a particular use, rather than intended for
general-purpose use}, a field-programmmable gate array (FPGA), and the like) or can comprise a
partially or wholly-programmable hardware platform (including but not limited to
muicrocontrollers, microprocessors, and the like). These architectural options for such structures
are well known and understood tn the art and require no further description here. The control
circuit 202 1s configured (for example, by using corresponding programming as will be well
understood by those skilled 1n the art) to carry out one or more of the steps, actions, and/or

functions described heremn.

~d
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10024} By one optional approach the control circuit 202 operably couples to a memory. The
memory may be integral to the control circuit 202 or can be physically discrete (in whole or in
part} from the control circuit 202 as desired. This memory can also be local with respect to the
control circuit 202 {(where, for example, both share a common circuit board, chassis, power
supply, and/or housing) or can be partially or wholly remote with respect to the control circuit
202 {where, for example, the memory is physically located in another facility, metropolitan area,

or even country as compared to the control circuit 202).

{0025] This memory can serve, for example, to non-transitorily store the computer instructions
that, when executed by the control circuit 202, cause the control circuit 202 to behave as
described herein. As used herein, this reference to “non-transitorily” will be understood to refer
to a non-ephemeral state for the stored contents (and hence excludes when the stored contents
merely constitute signals or waves) rather than volatility of the storage media itself and hence
includes both non-volatile memory (such as read-only memory (ROM) as well as volatile

memory {such as an erasable programmable read-only memory (EPROM).

{0026} The control circuit 202 1s communicatively coupled to the first display device 204, After
determining a product identifier based on a selected test case, the control circuit 202 transmits
the product identifier to the first display device 204, The first display device 204 presents the
product identifier for reading by the handheld scanner (as indicated by the dashed line). The
handheld scanner 208 is also communicatively coupled to the control circuit 202, The handheld
scanner 208 receives a signal from the control circuit 202, The signal numics a trigger pull of the
handheld scanner 208 and causes the handheld scanner 208 to read the product identifier from
the first display device 204, In some embodiments, the handheld scanner 208 15 modified to
accept the signal from the control circuit 202, For example, the bandheld scanner 208 can be
modified to include an electromic switch, such as a transistor, integrated into the circuitry of the
handheld scanner 208. In such embodiments, the signal from the control circuit 202 can be an
electrical pulse which closes the electronic switch {e.g, allow current to flow between the source
and the drain of the transistor), simulating a trigger pull of the handheld scanner 208, Because
trigger pulls of the handheld scanner 208 can be sumulated by the control circuit 202, 1t 1s not
necessary for mechanical manipulation of the handheld scanner 208, allowing for simplified

automated testing.
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{0027} After reading the product identifier, the handheld scanner 208 transmits an indication of
the product identifier to the POS terminal 206, The POS terminal 206 responds to the received
indication of the product identifier. The POS terminal’s 206 response is dependent upon the
product identifier (i.e., the test case}). For example, for a general merchandise transaction, the
POS terminal 206 may simply update a transaction record to include a record associated with the
product identifier. For a more complicated test case, the POS terminal 206 may perform
additional actions, such as prompting an employee to verify the customer’s age, offering the
customer a service contract, etc. For appropriate actions, the POS terminal 206 presents

mnformation via the second display device 210.

{6028} The control circuit 202 s also communicatively coupled to the second display device
210. In some embodiments, the control circuit 202 can be communicatively coupled to the
second display device 210 via the POS terminal 206. That is, the control circuit 202 s
communicatively coupled to the POS terminal 206 and the POS ternunal is communicatively
coupled to the second display device 210. The control circuit 202 verifies that the product
identifier was properly read by the handheld scanner 208 and/or that the POS terminal 206 has
responded properly to the indication of the product identifier by analyzing the information
presented by the POS terminal 206 via the second display device 210, In some embodiments, the
control circuit 202 captures an image from the second display device 210, In such embodiments,
the control circuit 202 verifies that the product identifier was properly read by the handheld
scanner 208 and/or that the POS terminal 206 responded properly to the indication of the product
identifier by analyzing the captured tmage. The analysis can comprise OCR and/or image
recognition. Using such techniques, the control circutt 202 venifies that POS termunal 206
responded properly to the indication of the product identifier by searching for a record associated
with the product identifier, and other information when appropriate, 15 included in the captured

image.

[0029] While the discussion of FIG. 2 provides additional detai} regarding a system for
automated testing of a POS terminal, the discussion of FIG. 3 describes example operations for
automated testing of a POS termunal

[8030] FIG. 3 1s a flow chart depicting example operations for automated testing of financial

transactions, according to some embodiments. The flow begins at block 302,

-0
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{0031} Atblock 302, a test case to execute is determuned. For example, a control circuit of a test
system can determine the test case to execute. The control circuit can select the test case to
execute in any suitable manner. For example, the control circuit can randomly select test cases
to execute or select test cases to executed in a predetermined or programmed manner. The test
case can nclude a general merchandise item, an age restricted item, an item for which a service
contract is associated, a linked transaction, a coupon transaction, or any other suitable transaction
type. Additionally, the test case can be based on a type of product identifier to be tested. For
example, the test case can be used to determine a handheld scanner’s ability to read an

alphanumeric code. The flow continues at block 304

{0032] Atblock 304, a product identifier is determined. For example, the control circuit can
determine the product identifier. The control circuit can determine the product identifier based
on the test case to be executed. For example, the control circuit can select the product identifier
based on the type of transaction to be tested and/or the type of product identifier to be tested.

The flow continues at block 3046,

{0033} At block 306, the product identifier 1s presented. For example, a display device
associated with the test system can present the product identifier to the handheld scanner. The

flow continues at block 308.

{0034] Atblock 308, a signal 1s transmutted. For example, the control circuit can transmit the
signal to the handheld scanner. The signal mimics the pull of a trigger of the handheld scanner
and cauvses the handheld scanner to read the product wentifier. In some emnbodiments, the
handheld scanner is modified to mclude an electronic switch. The electronic switch 1s coupled to
the curcuitry of the handheld scanner. Upon receipt of the signal, the electronic switch 1s closed,
simulating a trigger pull of the handheld scanner. Because trigger pulls of the handheld scanner
can be simulated by the control circutt, it is not necessary for mechanical manipulation of the

handheld scanner, allowing for sumplified automated testing.  The flow continues at block 310.

[0035] At block 310, an indication of the product wdentifier 15 transmitted. For example, the
handheld scanner can transimit the indication of the product identifier to a POS terminal. The
handheld scanner can transmit the indication of the product identifier to the handheld scanner

wirelessly or via wired means. The mdication of the product identifier causes the POS terminal

-10 -



WO 2019/104023 PCT/US2018/061988

to perform an action. The action that the POS terminal performs is based on the test case. For
example, for a coupon transaction, the POS terminal will update a transaction record to include a
record associated with the coupon and/or decreases the total price of the transaction in the
transaction record. The POS terminal presents the transaction record as it is updated. For
example, the POS terminal can present the transaction record via a display device associated

with the POS terminal. The flow continues at block 312.

10036} Atblock 312, an image 1s captured. For example, the control circuit can cause an image
to be captured of the display device associated with the POS terminal. The image includes at
least a portion of the transaction record presented by the display device associated with the POS

terminal. The flow continues at block 314,

{0037} Atblock 314, the image 1s analyzed. For example, the control circuit analyzes the image
captured from the display device associated with the POS terminal. The control circuit analyzes
the captured image to determine if the transaction record includes a record associated with the
product identifier. The record associated with the product identifier can be, dependent upon the
test case, a line item in the transaction record and/or other information, such as a dialogue box, a
user mput presentation, a questionnaire, an employee prompt, a total price of the transaction, etc.
If the test case includes multiple items for which to check, the control circuit can cause multiple
images to be captured. For example, if the test case requires the POS terminal to add a line item
to the transaction record and prompt the emplovee to verify the customer’s age, the control
circuit can capture an image of the prompt as well as the transaction record.  Accordingly, the
control circuit can analvze both of the images. In some embodiments, the control circuit

analyzes the captured image using OCR and/or image recognition.

[0038] As previously discussed, the systems, methods, and apparatuses described herein can be
modified to test other portions of a POS terminal and the associated systerms. For example, to
test a card reader, inputs at the card reader can be transmitted to the POS terminal. The test
system can then analyze the transaction record presented by the POS terminal to verify that the
card reader correctly received the mput and/or that the POS terminal correctly responded to the
mput received at the card reader. Simularly, the systems, methods, and apparatuses described
herein can be modified to test any other functionality of the POS ternunal and/or peripheral

devices.

- 11 -
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{0039} In some embodiments, a system comprises a handheld scanner, wherein the handheld
scanner includes an electronic swiich, wherein the electronic switch 1s electrically coupled to a
physical trigger of the handheld scanner, and wherein the handheld scanner 13 configured to read
a product identifier, a first display device, wherein the first display device is configured to
present the product identifier, the POS terminal whergin the POS terminal includes a second
display device, wherein the second display device is configured to present a transaction record
for a transaction at the POS terminal, and a control circuit, wherein the control circuit is
communicatively coupled to the handheld scanner, the first display device, and the second
display device, and wherein the control circuit 15 configured to determine a test case to execute,
determine, based on the test case to execute, the product identifier, cause presentation, on the
first display device, of the product identifier, transmit, to the electronic switch, a signal, wherein
the signal mimics a pull of the trigger and causes the handheld scanner to read the product
identifier, capture, from the second display device, an timage, wherein the image includes at least
a portion of the transaction record, and analyze the image to determine whether the transaction

record includes a record associated with the product identifier,

{0040] In some embodiments, an apparatus and a corresponding method performed by the
apparatus comprises determining, by an automated testing system, a test case 1o execute,
determuining, hased on the test case to execute, a product identifier, presenting, via a first display
device, the product identifier, transmutting, to an electronic switch incorporated with the
handheld scanner, a signal, wherein the signal mimics a pull of a trigger of the handheld scanner
and causes the handheld scanner to read the product identifier, transmitting, to the POS terminal,
an mdication of the product identifier, wherein the POS terminal 15 configured to present, via a
second display device, a transaction record for a transaction at the POS termunal, and wherein the
POS terminal 13 further to, in response to receipt of the indication of the product identifier,
update the transaction record to include an record associated with the product identifier,
capturing, by the automated testing system, an 1mage of the second display device, wherein the
mmage mcludes at least a portion of the transaction record, and analyzing, by the automated
testing system, whether the transaction record includes the record associated with the product

identifier.

-12 -



WO 2019/104023 PCT/US2018/061988

{0041} Those skilled in the art will recognize that a wide variety of other modifications,
alterations, and combinations can also be made with respect to the above described embodiments
without departing from the scope of the invention, and that such modifications, alterations, and

combinations are to be viewed as being within the ambit of the inventive concept.

P

[u—

(8]
'



WO 2019/104023 PCT/US2018/061988

CLAIMS

What is claimed is:

1. A system for automated testing of transactions at a point-of-sale (POS) terminal, the
system comprising:

a handheld scanner, wherein the handheld scanner includes an electronic switch, wherein
the electronic switch is electrically coupled to a physical trigger of the handheld
scanner, and wherein the handheld scanner is configured to read a product
identifier;

a first display device, wherein the first display device is configured to present the product
identifier;

the POS termunal, wherein the POS terminal includes a second display device, wherein
the second display device is configured to present a transaction record for a
transaction at the POS terminal; and

a control circuit, wherein the control circuit 15 communicatively coupled to the handheld
scanner, the first display device, and the second display device, and wherein the
control circuit 1s configured to:
determine a test case to execute;
determine, based on the test case to execute, the product identifier;
cause presentation, on the first display device, of the product identifier;
transmit, to the electronic swiich, a signal, wherein the signal mimics a pull of the

trigger and causes the handheld scanner to read the product identifier;
capture, from the second display device, an 1image, wherein the image includes at
least a portion of the transaction record; and
analyze the image to determine whether the transaction record includes a record

associated with the product identifier.

2. The system of claim 1, wherein the control circuit 13 further configured to:

- 14 -
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determine, based on the analysis of the image, that the transaction record includes the
record associated with the product identifier; and

log, in a database, an indication of success for the test case.

The system of claim 1, wherein the control circuit is further configured to:

(43

determine, based on the analysis of the image, that the transaction record does not include
the record associated with the product identifier; and

retransmit, to the electronic switch, the signal.

4, The system of claim 3, wherein the control circuit s further configured to:

after retransmission of the signal to the electronic switch, capture, from the second
display device, a second 1image;

determine, based on an analysis of the second image, that the transaction record does not
include a record associated with the product identifier; and

one of,
cash out the transaction;
void the transaction; and

cause the POS terminal to reboot.

5. The system of claim 1, wherein the control circuit analyzes the image via one or more of

optical character recognition {OCR ) and image recognition.

6. The system of claim 1, wherein the electronic switch s a transistor.

7. The system of claim 1, wherein the test case 15 one of a general merchandise item, an age
restricted item, an item with which a service contract is associated, a linked transaction, and a

coupon transaction,

3 The system of claim 1, wherein the record associated with the product identifier 15 a line

item on the transaction record.



WO 2019/104023 PCT/US2018/061988

9. The system of claim 1, wherein the handheld scanner 15 further configured to:
transmit, after reading the product identifier, an indication of the product identifier to the

POS terminal.

10. The system of claim 9, wherein the POS terminal 1s further configured to:
in response to receipt of the of the indication of the product identifier from the handheld
scanner, update the transaction record to include the record associated with the

product identifier.

11 A method for automated testing of transaction at a point-of-sale (POS) terminal, the
method comprising:
determining, by an automated testing system, a test case to execute;
determining, based on the test case to execute, a product dentifier;
presenting, via a first display device, the product identifier;
transmitting, to an electronic switch mcorporated with the handheld scanner, a signal,
wherein the signal mimics a pull of a trigger of the handheld scanner and causes
the handheld scanner to read the product identifier;
transmitting, to the POS termunal, an indication of the product identitier, wherein the POS
terminal 1s configured to present, via a second display device, a transaction record
for a transaction at the POS terminal, and wheremn the POS termunal is further
configured 1o, 1n response to receipt of the indication of the product identifier,
update the transaction record to include a record associated with the product
identifier;
capturing, by the automated testing system, an image of the second display device,
wherein the image inchides at least a portion of the transaction record; and
analyzing, by the automated testing system, whether the transaction record includes the

record associated with the product identifier.

12. The method of claim 11 further comprising:
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determining, based on the analyzing the image, that the transaction record includes the
record associated with the product identifier; and

logging, in a database, an indication of success {or the test case.

13. The method of claim 11 further comprising:
determining, based on the analyzing the image, that the transaction record does not
include the record associated with the product identifier; and
retransmitting, to the electronic switch, the signal.
14, The method of claim 13 further comprising:
after retransmitting the signal to the electronic switch, capturing, from the second display
device, a second image;
determining, based on an analvsis of the second 1mage, that the transaction record does
not nclude a record associated with the product identifier; and
one of,
cashing out the transaction;
voiding the transaction; and
causing the POS ternunal to reboot.
15, The method of claim 11, wherein the analyzing the image includes one or more of optical

character recognition {OCR) and image recognition.

16. The method of ¢claim 11, wherein the electronic switch is a transistor.

17. The method of claim 11, wherein the test case 1s one of a general merchandise item, an
age restricted item, an item with which a service contract is associated, a linked transaction, and

a coupon transaction.

18 The method of claim 11, wherein the record associated with the product identifieris a

line item on the transaction record.
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