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MULTI-DEVICE POINT-OF-SALE SYSTEM HAVING MULTIPLE CUSTOMER-FACING DEVICES
PRIORITY
[0001]  This application claims priority to U.S. Patent Application No. 15/942,273, filed on March 30, 2018, the
entire contents of which are incorporated by reference herein.
BACKGROUND
[0002]  Customers can interact with merchants to conduct various transactions. For example, a customer can
conduct a fransaction with a merchant at a point-of-sale (POS) system using cash, a payment card, or other payment
instrument. Many POS systems provide a merchant display, or other interface, for a merchant and a customer display
or other interface for a customer. In general, the customer display is not visible to the merchant and the customers
must guide themselves through the transaction utilizing the customer display or customer interface. Or, a merchant
can work through a single display or other interface and must rotate, flip, or otherwise manipulate the display (e.g., via
arotatable display) to enable a customer to participate in the transaction.
BRIEF DESCRIPTION OF THE DRAWINGS
[0003]  The detailed description is set forth with reference to the accompanying figures. In the figures, the left-
most digit(s) of a reference number identifies the figure in which the reference number first appears. The use of the
same reference numbers in different figures indicates similar or identical items or features.
[0004] FIG. 1 illustrates an example environment, including a multi-device point-of-sale (POS) system, as
described herein.
[0005]  FIG. 2 illustrates a first example configuration of a multi-device POS system wherein a merchant-facing
device is coupled to two or more customer-facing devices as described herein.
[0006]  FIG. 3illustrates a second example configuration of a multi-device POS system wherein a merchant-facing
device is coupled to two or more customer-facing devices as described herein.
[0007]  FIG. 4 illustrates a third example configuration of a multi-device POS system wherein a merchant-facing
device is coupled to two or more customer-facing devices as described herein.
[0008]  FIG. 5illustrates a fourth example configuration of a multi-device POS system wherein a merchant-facing
device is coupled to two or more customer-facing devices as described herein.
[0009]  FIG. 6 illustrates a fifth example configuration of a multi-device POS system wherein a merchant-facing
device is coupled to at least one customer-facing device as described herein,
[0010]  FIG. 7 illustrates an example process for coupling a customer-facing device to a merchant-facing device to
enable multiple customer-facing devices to interact with the merchant-facing device as described herein.
[0011]  FIG. 8illustrates an example process for processing a transaction via a customer-facing device of a multi-
device POS system as described herein.
[0012]  FIG. 9illustrates an example process for processing a transaction via a customer-facing device of a multi-
device POS system, which can be performed in parallel with the example process described in FIG. 8.
[0013]  FIG. 10 illustrates an example process for processing a single transaction using multiple customer-facing
devices interacting with a single merchant-facing device as described hersin.
[0014]  FIG. 11 illustrates an example process for directing a customer to a particular customer-facing device

based on an attribute of the customer as described herein.
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[0015] FIG. 12 illustrates a first example configuration of a multi-device POS system wherein a merchant-facing
device is coupled to another merchant-facing device and at least one customer-facing device as described herein.
[0018] FIG. 13 illustrates a second example configuration of a multi-device POS system wherein a merchant-
facing device is coupled to another merchant-facing device and at least cne customer-facing device as described
herein.

[0017]  FIG. 14 illustrates a third example configuration of a multi-device POS system wherein a merchant-facing
device is coupled to at least one customer-facing device as described herein,

[0018]  FIG. 15illustrates a fourth example configuration of a multi-device POS system wherein a merchant-facing
device is coupled to another merchant-facing device and at least one customer-facing device as described herein.
[0019]  FIG. 16 illustrates an example process for coupling a merchant-facing device to another merchant-facing
device to enable multiple merchant-facing devices to interact as described herein.

[0020]  FIG. 17 illustrates an example process for processing two fransactions via two merchant-facing devices of
amulti-device POS system as described herein.

[0021]  FIG. 18illustrates an example process for processing a single transaction using multiple merchant-facing
devices as described herein.

[0022] FIG. 19 illustrates an example process for processing transactions via multiple merchant-facing devices of
a multi-device POS system as described herein,

[0023]  FIG. 20 illustrates an example environment where a device of a multi-device POS system is provisioning
functionality on a personal device of a customer as described herein.

[0024]  FIG. 21 illustrates additional details associated with the example environment described in FIG, 20.
[0025]  FIG. 22 illustrates an example environment where a device of a multi-device POS system is provisioning
functionality on a personal device of a merchant as described herein.

[0026]  FIG. 23illustrates additional details associated with the example environment described in FIG, 22
[0027]  FIG. 24 illustrates an example process for temporarily provisioning functionality on a personal device of a
user as described herein.

[0028]  FIG. 25illustrates an example process for personalizing provisioning based on a characteristic of a user of
a personal device as described herein.

[0029]  FIG. 26 illustrates an example process for selectively provisioning functionality on one or more personal
devices as described herein.

[0030]  FIG. 27 illustrates an example environment where a customer-facing device of a multi-device POS system
can execute merchant functionality and customer functionality as described herein.

[0031]  FIG. 28 illustrates another example environment where a customer-facing device of a multi-device POS
system is executing merchant functionality and customer functionality as described herein.

[0032]  FIG. 29illustrates yet another example environment where a customer-facing device of a multi-device POS
system is executing merchant functionality and customer functionality as described herein.

[0033]  FIG. 30 illustrates another example environment where a customer-facing device of a multi-device POS

system is executing merchant functionality and customer functionality as described herein.
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[0034] FIG. 31 illustrates an example environment where a merchant-facing device of a multi-device POS system
is executing merchant functionality and customer functionality as described herein.
[0035]  FIG. 32 illustrates an example environment where a customer-facing device of a multi-device POS system
and/or a merchant-facing device of a multi-device POS system can execute merchant functionality and customer
functionality based on applications executable by the respective devices as described herein.
[0036]  FIG. 33illustrates an example environment where a customer-facing device of a multi-device POS system
can execute merchant functionality (in addition to or as an alternate to customer functionality) based on a model-view-
controller (MVC) framework as described herein.
[0037]  FIG. 34illustrates an example environment where a merchant-facing device of a multi-device POS system
can execute customer functionality (in addition to or as an alternate to merchant functionality) based on a MVC
framework as described herein.
[0038]  FIG. 35illustrates an example process for enabling a merchant-facing device of a multi-device POS system
to perform merchant functionality and customer functionality as described herein.
[0039]  FIG. 36illustrates an example process for enabling a customer-facing device of a multi-device POS system
to perform merchant functionality and customer functionality as described herein.
[0040] FIG. 37 illustrates an example process for managing inventory when a customer-facing device of a multi-
device POS system is performing merchant functionality that affects inventory as described herein.
[0041]  FIG. 38 illustrates a block diagram of select components of payment processing service server(s), in
accordance with some implementations as described herein.
[0042]  FIG. 39illustrates a block diagram of select components of an example merchant-facing computing device,
in accordance with some implementations as described herein.
[0043]  FIG. 40 illustrates a block diagram of additional components of the example merchant-facing computing
device described in FIG. 39.
[0044]  FIG. 41illustrates a block diagram of select components of an example customer-facing computing device,
in accordance with some implementations as described herein.
[0045]  FIG. 42 illustrates a block diagram of additional components of the example customer-facing computing
device described in FIG. 41.
[0046]  FIG. 43 illustrates a block diagram of select components of an example personal computing device, in
accordance with some implementations as described herein.

DETAILED DESCRIPTION
[0047]  Techniques described herein are directed to a multi-device point-of-sale (POS) system and uses of the
multi-device POS system in merchant environments. Customers can interact with merchants to conduct various
transactions. For example, a customer can conduct a transaction with a merchant via a POS system using cash, a
payment card, or other payment instrument. Many transactions require that the customer sign a physical receipt,
electronically approve a transaction (e.g., by pressing an approve button on a user interface), electronically sign for
the transaction (e.g., with a stylus or finger on an electronic signature capture device with a touch sensitive pad), enter
an authorizing personal identification number (PIN), etc. Techniques described herein are directed to efficiently

facilitating such transactions via the multi-device POS system.
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[0048]  The multi-device POS system described herein offers a complete POS solution for merchants. The multi-
device POS system described herein enables merchants to process more transactions more efficiently than with
existing POS systems. A mulii-device POS system that includes a merchant-facing device and a customer-facing
device is described. The merchant-facing device can be used (e.g., by a merchant or an employee or other agent
working for the merchant) to perform merchant functionalities. The customer-facing device can be used (e.g., by a
customer) to perform customer functionelities. As described herein, the multi-device POS system can enable a
merchant-facing device to interact with multiple customer-facing devices and/or other merchant-facing devices. The
flexible configurations enable efficient transaction processing via an enhanced customer experience.

[0049]  “Merchant functionality,” as described herein, can be associated with functionalities that are availed via the
merchant application that can be executable by the at least one merchant-facing device (and/or in some examples,
via the at least one customer-facing device). For instance, merchant functionality can enable a device to facilitate
transactions between a merchant and a customer. |n at least one example, the merchant functionality can enable a
device to obtain payment data (e.g., from a customer-facing device) to settle a transaction and/or send payment data
to payment processing service server(s) for payment processing. In additional or alternative examples, the merchant
functionality can enable a device to generate and/or manage tickets, send and/or frack invoices, manage inventory
(e.g., edit inventory, customize products with photos, names, prices, etc., track inventory), send receipts via email,
text, etc., apply discounts and issue refunds, access, search, and/or interact with real-time sales data and complete
sales history, etc. In at least one example, the merchant functionality can be associated with a dashboard to enable
an operator of a device to manage transactions, payments, and so forth, via the dashboard. In at least one example,
such merchant functionalities can be presented via merchant user interfaces (Uls) that enable merchants, for example,
to interact with merchant-facing devices to perform the merchant functionalities. Additional merchant functionalities
are described below.

[0050]  “Customer functionality,” as described herein, can be associated with functionalities that are availed via a
customer application executable by the customer-facing device (andfor in some examples, a merchant-facing device).
For instance, customer functionality can enable a device to obtain payment data, and related information, and send
the payment data, and related information, to a merchant-facing device. Additionally, the customer functionality can
enable a device to present information to a customer via a Ul. For instance, the customer functionality can enable a
device to present, among other things, contents of a ticket (e.g., a cart, etc.), such as one or more items associated
with a ticket, an amount of the ticket, and additional information (e.g., taxes, discounts (e.g., item-level or ticket-level),
coupons, etc.) via a Ul In some examples, the customer functionality can enable a device to present calls to action
via the Ul. In at least one example, such customer functionalities can be presented via Uls that enable customers, for
example, to interact with customer-facing devices to perform the customer functionalities. Additional customer
functionalities are described below.

[0051] In atleast one example, combinations of merchant functionalities and customer functionalities can be used
to implement a payment flow associated with processing a transaction. For instance, in at least one example, a
merchant (or an employee or other agent acting on behalf of the merchant) can utilize the multi-device POS system
to add items (e.g., goods or services) offered for sale (or other means of acquisition) by the merchant to a ticket and

present the ticket to a customer. The customer can review the ticket via a Ul presented by the multi-device POS
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system. In at least one example, the multi-device POS system can present a call to action to a customer, requesting
the customer provide payment for a cost of the items associated with the ticket. The multi-device POS system can
receive payment data that is associated with a payment instrument and can send the payment data to a payment
processing service for processing the payment data. In at least one example, the payment processing service can
send an authorization request to a card network, or other payment service, to determine whether the payment data is
authorized for a cost of the transaction. The card network, or the other payment service, can send an indication
whether the payment data is authorized (e.g., approved) or not authorized (e.g., declined) to the payment processing
service. The payment processing service can forward the indication to the multi-device POS system. Upon receiving
an indication that the payment data was authorized, the fransaction can be settled. In some examples, the multi-
device POS system can be used to request feedback, gratuity, loyalty information, etc. As described herein, the
merchant-facing device can be used to perform one or more of the steps of the payment flow described above.
Additionally, the customer-facing device can be used to perform one or more steps of the payment flow described
above. As a result, the multi-device POS system can enable merchants and customers to interact more efficiently,
and in some examples, more securely, while a transaction is processed.

[0052] Various configurations of the multi-device POS system are described herein. For instance, as described
herein, the multi-device POS system enables merchants to couple one or more merchant-facing devices to one or
more customer-facing devices. That is, the multi-device POS system enables merchants to arrange various
components (e.g., the merchant-facing device(s) and/or the customer-facing device(s)) in flexible configurations. Such
flexible configurations enable merchants to process multiple transactions in parallel (or substantially in parallel) (e.g.,
via multiple customer-facing devices andfor multiple merchant-facing devices) and/or to process one or more steps of
a transaction serially via multiple devices (e.g., via multiple merchant-facing devices or multiple customer-facing
devices). The multi-device POS system eliminates the need for a rotatable display that rotates from a merchant-facing
pasition to a customer-facing position, which enables merchants to complete transactions faster and more efficiently.
Furthermore, the flexible configurations available via the multi-device POS system described herein enable customers
to easily provide payment information for completing transactions, often via personalized customer experiences, in a
more secure manner.

[0053]  Techniques described herein are directed to temporarily provisioning merchant functionality and/or
customer functionality on devices such that the devices can interact with the multi-device POS system. For instance,
in some examples, techniques described herein are directed to temporarily provisioning functionality on a personal
device of a customer or a merchant (e.g., an employee or other agent of a merchant). As aresult, the personal device
can interact with a merchant-facing device and/or a customer-facing device to participate in processing transactions,
as described above. Additionally or alternatively, merchant functionality and/or customer functionality can be
temporarily provisioned on merchant-facing devices and/or customer-facing devices, as described below, to enable
the devices to interact with the multi-device POS system.

[0054] In some examples, components of the multi-device POS system can implement more than one
functionality. For instance, in some examples, a merchant-facing device of the multi-device POS system can
implement merchant functionality and customer functionality. In at least one example, the customer functionality can

be associated with an instance of a customer application installed on and/or executing on the merchant-facing device.
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In other examples, the customer functionality can be provisioned via a model-view-controller (MVC) framework, as
described below. In additional or alternative examples, a customer-facing device of the multi-device POS system can
implement customer functionality and merchant functionality. In at least one example, the merchant functionality can
be associated with an instance of a merchant application installed on and/or executing on the customer-facing device.
In other examples, the merchant functionality can be provisioned via a MVC framework, as described below. That is,
components of the multi-device POS system can toggle between different types of functionality depending on the state
of the device (e.g., merchant state or customer state). Such flexibility can enable components of the multi-device POS
system to offer additional or alternative functionality to merchants and/or customers to increase the efficiency in which
transactions are processed and enhance the customer experience, in some examples, by providing more security.
[0055] FIG. 1 illustrates an example environment 100, including a multi-device POS system, as described herein.
In at least one example, the multi-device POS system 100 can include one or more merchant-facing devices 102A-
102N and one or more customer-facing devices 104A-104N. FIG. 1 includes two merchant-facing devices 102A and
102N and two customer-facing devices 104A and 104N; however, in additional or alternative examples, the multi-
device POS system 100 can include any number of merchant-facing devices and any number of customer-facing
devices, asillustrated in FIGS. 2-6 and 12-15.

[0056] For ease of understanding, details associated with a single merchant-facing device 102A are described
below; however, each merchant-facing device 102A-102N can have substantially identical hardware and firmware
configurations.  Furthermore, each of the merchant-facing devices 102A-102N can have a substantially similar
software configuration out of the box, but software associated with individual merchant-facing devices 102A-102N can
diverge based on use. Similarly, for ease of understanding, details associated with a single customer-facing device
104A are described below; however, each customer-facing device 104A-104N can have substantially identical
hardware and firmware configurations. Furthermore, each of the customer-facing devices 104A-104N can have a
substantially similar software configuration out of the box, but software associated with individual customer-facing
devices 104A-104N can diverge based on use.

[0057]  The merchant-facing device 102A can include an instance of a merchant application 106, a display 108,
communication interface(s) 110, and power source(s) 112. The merchant-facing device 102A can be coupled to at
least one customer-facing device 104A. That is, as described below, the merchani-facing device 102A can store a
device identifier associated with at least one customer-facing device 104A to enable the devices to fransmit data (e.g.,
via a wired or wireless connection) between one another. The customer-facing device 104A can include an instance
of a customer application 114, a display 116, communication interface(s) 118, power source(s) 120, and a payment
component 122. In some examples, the customer-facing device 104A can be docked on the merchant-facing device
102A. In other examples, the customer-facing device 104A can be undocked from the merchant-facing device 102A.
The customer-facing device 104A can communicate with the merchant-facing device 102A via each device's
communication interface(s) 118 and 110, respectively.

[0058]  The merchant-facing device 102A can include an instance of a merchant application 106 that is installed
to configure the merchant-facing device 102A as a POS terminal capable of performing merchant functionality, in some
examples via one or more interactions with the customer-facing device 104A. For instance, the merchant application

106 can enable a merchant to participate in transactions with one or more customers. That is, the merchant application
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106 can configure the merchant-facing device 102A to handle a customer-facing device 104A. In some examples, the
merchant application 106 can determine whether a customer-facing device 104A is coupled to and/or connected to
the merchant-facing device 102A, and can provide an indication of such via a Ul. In at least one example, the merchant
application 106 can indicate that a customer-facing device 104A is not coupled to and/or connected to the merchant-
facing device 102A.

[0059] In at least one example, the merchant application 106 can configure the merchant-facing device 102A to
participate in transactions via one or more interactions with the customer-facing device 104A (or a customer
application, or other provisioned customer functionality, executable by the merchant-facing device 102A and/or another
device). Forinstance, in some examples, the customer-facing device 104A can obtain payment data via contact (e.g.,
swipe, dip, etc.) andfor contactless (e.g., tap) interactions, as described below, and can transmit the payment data to
the merchant application 106 for further processing. In some examples, the customer-facing device 104A can obtain
payment data via any other form of a payment instrument (e.g., unique identifier, biometric identifier, etc.). The
merchant application 106 can configure the merchant-facing device 102A to interact with the customer-facing device
104A to obtain the payment data. Forinstance, the merchant application 106 can cause a selectable graphical element
to be presented that triggers a payment request (e.g., generation of instructions for the presentation of a Ul presenting
such a request) to be output via a customer-facing device 104A coupled to the merchant-facing device 102A.
Furthermore, the merchant application 106 can configure the merchant-facing device 102A to transmit received
payment data to server(s) associated with a payment processing service (e.g., payment processing service server(s)
124) to process the transactions. In at least one example, the merchant application 106 can track a status of a payment
flow between the merchant-facing device 102A and a customer-facing device 104A coupled to the merchant-facing
device 102A, and can output an indication of the status via a Ul (e.g., via a status bar).

[0060]  Additionally, the merchant application 106 can enable a merchant to record cash, gift cards, and other
forms of tender. Furthermore, in at least one example, the merchant application 106 can enable the merchant-facing
device 102A to perform card-not-present (CNP) transactions. For instance, in such an example, the merchant
application 106 can cause a Ul to be presented that enables a merchant, employes, or other agent working on behalf
of the merchant to input payment data via the Ul. A merchant can utilize a CNP transaction if the payment reader 122
is not working or a payment instrument is not being read, for example. Additionally or alternatively, a merchant can
utilize a CNP transaction if it is taking an order over the phone, for example.

[0061]  Furthermore, in at least one example, the merchant application 106 enables the merchant-facing device
102A to operate in an offline mode. A merchant-facing device 102A can enter an offline mode when there is a loss of
connectivity with the network(s) 128 (e.g., the merchant-facing device 102A cannot communicate with the payment
processing service server(s) 124), for example. In such an example, the merchant application 106 can enable the
merchant-facing device 102A to store data locally until a network connection is restored, and to send the stored data
to the payment processing service server(s) 124 upon establishing connectivity. For instance, in at least one example,
the merchant application 106 can store payment data while the merchant-facing device 102A is operating in offline
mode and can forward the payment data to the payment processing service server(s) 124 for processing payments

upon connectivity being restored (e.g., the merchant-facing device 102A returns to online mode).
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[0062] In additional or alternative examples, the merchant application 106 can enable merchants to generate
and/or manage tickets (e.g., including open ticket management and/or split ticket management), send andfor track
invoices, manage inventory (e.g., edit inventory, customize items (goods or services) in the inventory with photos,
names, prices, efc., frack inventory, etc.), send receipts via email, text, etc., apply discounts and issue refunds, access,
search, and/or interact with real-time sales data and complete sales history, etc. via the merchant-facing device 102A.
For the purpose of this discussion, a “ticket” is used to describe a representation of a transaction between a merchant
and a customer wherein a customer purchases, or otherwise acquires, one or more items from the merchant. A ticket
can be generated by a merchant-facing device 102 (e.g., an order) or a customer-facing device (e.g., a cart), as
described below. In at least one example, a data structure can represent a ticket and a representation of the data
structure can be presented via a Ul of the merchant-facing device 102A and/or the customer-facing device 104A to
facilitate the transaction. In at least one example, the merchant application 106 can be associated with a dashboard
to enable the merchant to manage fransactions, payments, and so forth, via the dashboard. For the purpose of this
discussion, a dashboard can be a GUI that provides an at-a-glance view of key information (e.g., associated with
transactions, payments, etc.).

[0063] In addition to the payment processing functionalities described above, the merchant application 106 can
further enable the merchant-facing device 102A to manage employees, manage payroll, facilitate rewards programs,
etc.

[0064]  Furthermore, the merchant application 106 can include functionality to control hardware settings in both
the merchant-facing device 102A and the customer-facing device 104A. Additionally or alternatively, the merchant
application 106 can include functionality to update and/or manage settings, applications, and/or firmware on the
merchant-facing device 102A and/or the customer-facing device 104A (or other merchant-facing devices). In at least
one example, the merchant application 106 can manage states of the merchant-facing device 102A and/or the
customer-facing device 104A (e.g., signed in, signed out, locked, unlocked, display on, display off, tampered with,
etc.). Furthermore, in at least one example, the merchant application 106 can include functionality to couple the
merchant-facing device 102A with other merchant-facing device(s) 102N and/or customer-facing device(s) 104A-
104N. Additional details associated with such coupling are described below with respect to FIGS. 7 and 16. In some
examples, the merchant application 106 can provision merchant functionality and/or customer functionality on personal
devices of merchants and/or customers, as described below. Further, the merchant application 106 can include
functionality to couple the merchant-facing device 102A to other peripheral devices (e.g., cash drawer, printer(s),
barcode scanner(s), keyboard, scale, kitchen display system (KDS), etc.).

[0065]  Insome examples, the merchant application 106 can facilitate onboarding to enable merchants to integrate
the merchant-facing device 102A within the payment processing environment (e.g., with remotely located server(s)
associated with the payment processing service 124 and/or with peripheral devices (e.g., cash drawer, printer(s),
barcode scanner(s), keyboard, scale, kitchen display system (KDS), etc.)). In at least one example, a merchant can
enter his or her log-in information via the merchant application 106 to access an account associated with the merchant.
In such an example, the payment processing service server(s) 124 can receive the log-in information, authenticate the
merchant using the log-in information, and send merchant-specific information to the merchant application 106.

Accordingly, by logging in, the merchant can access account information associated with an existing account. In other
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examples, if a merchant does not have an existing account, the merchant application 106 can facilitate a device
identifier process for establishing a new account with the payment processing service.

[0066] In some examples, the merchant application 106 can perform a tamper check to ensure that devices
coupled to the merchant-facing device 102A have not been tampered with or otherwise compromised. In at least one
example, the merchant application 106 can receive an indication of tampering and can surface such information via a
Ul as described herein. In addition to managing tamper checks, the merchant application 106 can provide warnings
(e.g., no network connection, version mismatch, new device coupled, settings mismatches, eligibility or lack thereof,
unactivated device, etc.) and enable support and/or troubleshooting functionality.

[0067] In at least one example, the merchant application 106 can be associated with a Ul that enables merchants
to, among other things, perform cne or more of the merchant-facing functionalities described above. In at least one
example, the Ul can be presented via a webview or web browser that is configured to enable a merchant to access
services supported by the payment processing service. In other examples, the Ul can be presented via an application
(e.g., the merchant application 106), which can be a mobile application or a desktop application, which is provided by
the payment processing service provider or is an otherwise dedicated application. In some examples, the Ul can
support third-party content, which can be linked or otherwise accessible to the merchant. In at least one example, the
Ul can be a GUI which can present graphical elements via the Ul to convey information to merchants and/or customers
and/or otherwise enable the merchant to perform merchant operations.

[0068]  Throughout this disclosure, reference is made to presenting a Ul. It should be noted that in some examples,
the merchant application 106 can generate instructions for presenting a Ul and may execute such instructions for
presenting the Ul

[0069]  For the purpose of this discussion, a reference to the “merchant application 106" on the merchant-facing
device 102A or any other merchant-facing device 102N corresponds to an instance of the merchant application 106
executable on the corresponding device. That s, the functionality described above can be performed via an instance
of the merchant application 106 executable by a respective device.

[0070]  The customer-facing device 104A can include an instance of a customer application 114 that is installed to
configure the customer-facing device 104A as a POS terminal capable of performing customer functionality. For
instance, the customer application 114 can configure the customer-facing device 104A to obtain payment data, and
related information, and send the payment data, and related information, to the merchant application 106 on the
merchant-facing device 102A. In at least one example, the customer application 114 can configure the customer-
facing device 104A to request and/or receive authentication information (e.g., signature, PIN, biometric, etc.) to
authenticate the payment data. In at least one example, the customer application 114 can receive payment data from
a payment component 122 and fransmit the payment data to the merchant-facing device 102A.

[0071]  In at least one example, the payment component 122 can be housed in, or otherwise associated with, a
secure enclave. The payment component 122 can perform functionalities to control payment interfaces (e.g., a
contactless interface, a contact interface, etc.), a wireless communication interface, a wired interface, a user interface
(e.g., a signal condition device (field-programmable gate array (FPGA))), etc. In at least one example, the payment
component 122 can include a reader 126, which can read payment data associated with a payment instrument. In
some examples, the reader 126 can be a Europay, MASTERCARDS®, VISA® (EMV) payment reader, a read head for
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reading a magnetic strip of a payment card, etc. The payment data can include a name of the customer, an address
of the customer, a type (e.g., credit, debit, etc.) of a payment instrument, a number associated with the payment
instrument, a verification value (e.g., PIN Verffication Key Indicator (PVKI), PIN Verification Value (PVV), Card
Verification Value (CVV), Card Verification Code (CVC), etc.) associated with the payment instrument, an expiration
data associated with the payment instrument, a primary account number (PAN) corresponding to the customer (which
may or may not match the number associated with the payment instrument), restrictions on what types of
charges/debts can be made, etc. In at least one example, the payment component 122 can include encryption
technology for encrypting the payment data upon receiving the payment data.

[0072]  Additionally or alternatively, the customer application 114 can configure the customer-facing device 104A
to present information to customers via a Ul. In at least one example, the Ul can be presented via a webview or web
browser that is configured to enable a customer to view information and/or interact with the merchant-facing device
102A. In other examples, the Ul can be presented via an application (e.g., the customer application 114), which can
be a mobile application or a desktop application, which is provided by the payment processing service provider or is
an otherwise dedicated application. In at least one example, the Ul can be a GUI which can present graphical elements
via the Ul to convey information to customers and/or merchants.

[0073]  Throughout this disclosure reference is made to presenting a Ul. It should be noted that in some examples,
the customer application 114 can generate instructions for presenting a Ul and may execute such instructions for
presenting the Ul. Alternatively, in some examples, the merchant application 106 can generate the instructions and
send the instructions to the customer application 114. In such examples, the customer application 114 can execute
the received instructions for presenting the Ul

[0074] In at least one example, the customer application 114 can configure the customer-facing device 104A to,
among other things, present contents of a ticket (e.g., a cart, etc.) to a customer via the Ul. For instance, the customer
application 114 can present one or more items associated with a ticket via the Ul.  Additionally or alteratively, the
customer application 114 can configure the customer-facing device 104A to present an amount of the ticket to the
customer via the Ul. Additional information such as taxes, discounts (e.g., item-level or ticket-level), coupons, etc. can
also be surfaced via the Ul.

[0075]  Insome examples, the customer application 114 can configure the customer-facing device 104A to present
calls fo action via the Ul. For instance, when a merchant indicates that transaction is complete, the customer
application 114 can present, via the U, an instruction to a customer to swipe, insert, or tap a payment instrument to
pay for the transaction. Or, the customer application 114 can present, via the Ul, a request for authentication
information (e.g., PIN, biometric input, signature, etc.) from a customer, gratuity, feedback, loyalty information, etc.
Additionally or alternatively, the customer application 114 can configure the customer-facing device 104A to present
information associated with processing of a transaction via the Ul. For instance, the customer application 114 can
configure the customer-facing device 104A to present a message that a customer's payment instrument is approved,
is being authorized, is declined, etc. In some examples, the customer application 114 can configure the customer-
facing device 104A to present a message associated with a split tender or arefund.

[0076] In at least one example, the customer application 114 can manage states of the customer-facing device

104A (e.g., signed in, signed out, locked, unlocked, display on, display off, tampered with, processing status (e.g.,
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ready, idle, ready to read, processing, card read successfully, processing error, etc.), etc.). Furthermore, in at least
one example, the customer application 114 can include functionality to couple the customer-facing device 104A to
merchant-facing device(s) 102A-102N and/or other customer-facing device(s) 104N. Additional details associated
with coupling a merchant-facing device and a customer-facing device are described below with reference to FIG. 7.
In at least one example, the customer application 114 can be configured to provision functionality (e.g., customer
functionality and/or merchant functionelity) to a personal device of a merchant and/or a customer, as described below.
[0077]  In some examples, the customer application 114 can configure the customer-facing device 104A to detect
errors and present messages associated with such errors. For instance, customer errors can include a payment
instrument not being charged, an amount charged violating transaction limitations/restrictions, payment not being able
to be processed in a particular country, an improper payment method (e.g., swipe when the payment instrument is a
EMV card), exceeding a PIN fry limit, etc. Other errors can include merchant errors, terminal errors (e.g., connectivity,
power failure, tamper error, etc.), payment instrument errors (e.g., information missing, card not supported, etc.), etc.
[0078]  For the purpose of this discussion, a reference to the “customer application 114" on the customer-facing
device 104A or any other customer-facing device 104N corresponds to an instance of the customer application 114
executable on the corresponding device. That s, the functionality described above can be performed via an instance
of the customer application 114 executable by a regpective device.

[0079]  The merchant application 106 and the customer application 114 can configure the merchant-facing device
102A or the customer-facing device 104A, respectively, to perform additional or alternative functionalities as described
herein. In some examples, the merchant application 106 and the customer application 114 can be stored on the
merchant-facing device 102A or the customer-facing device 104A, respectively, when a merchant purchases or
otherwise acquires the merchant-facing device 102A or the customer-facing device 104A (e.g., “out of the box"). In
other examples, the merchant application 106 and the customer application 114 can be downloaded onto the
merchant-facing device 102A or the customer-facing device 104A, respectively. In at least one example, as described
herein, the merchant application 106 can be temporarily provisioned on the merchant-facing device 102A and/or the
customer application 114 can be temporarily provisioned on the customer-facing device 104A. Further, in some
examples, as described herein, the merchant application 106 can be temporarily provisioned (or activated) on the
customer-facing device 104A and/or and the customer application 114 can be tempoararily provisioned (or activated)
on the merchant-facing device 102A. In such examples, the merchant-facing device 102A can perform both merchant
and customer functionaliies and the customer-facing device 104A can perform both customer and merchant
functionalities, as described below.

[0080]  The display 108 and/or the display 116 can employ any suitable display technology. For example, the
display 108 and/or the display 116 can be a liquid crystal display, a plasma display, a light emitting diode display, an
OLED (organic light-emitting diode) display, an electronic paper display, or any other suitable type of display able to
present digital content thereon. In some examples, the display 108 and/or the display 116 can have a touch sensor
associated with the display 108 and/or the display 116 to provide a touchscreen display configured to receive touch
inputs for enabling interaction with a Ul presented on the display 108 and/or the display 116. Accordingly,
implementations herein are not limited to any particular display technology. Further, in some examples, the merchant-

facing device 102A and/cr the customer-facing device 104A may not have a display.
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[0081]  The communication interface(s) 110 and/or the communication interface(s) 118 can include one or more
interfaces and hardware components for enabling communication between the merchant-facing device 102A and the
customer-facing device 104A and/or various other devices, such as over one or more networks 128 or directly. In at
least one example, the network(s) 128 can include long-range communication networks and/or short-range
communication networks. Far instance, the network(s) 128 can include the Internet, cable networks, cellular networks,
wireless networks (e.g., Wi-Fi) and wired networks, Bluetooth® networks, Bluetooth® low energy (BLE) networks,
Near-field Communication (NFC) (e.g., NFC signals), etc. Accordingly, in at least one example, the communication
interface(s) 110 and/or the communication interface(s) 118 can enable communication through one or more of the
Internet, cable networks, cellular networks, wireless networks (e.g., Wi-Fi) and wired networks, Bluetooth®, BLE, NFC,
etc. Additionally or alternatively, the communication interface(s) 110 and/or the communication interface(s) 118 can
include one or more Universal Serial Bus (USB) interfaces, Ethernet interfaces, etc.

[0082]  The power source(s) 112 and/or the power source(s) 120 can include one or more power supplies such as
a physical connection to AC power or a battery. The power source(s) 112 and/or the power source(s) 120 can include
power conversion circuitry for converting AC power and generating a plurality of DC voltages for use by the merchant-
facing device 102A. When the power source(s) 112 and/or the power source(s) 120 include a battery, the battery can
be charged via a physical power connection, via inductive charging, or via any other suitable method. Although not
depicted as physically connected to the other components of the merchant-facing device 102A in FIG. 1, the power
source(s) 112 can supply a variety of voltages to the components of the merchant-facing device 102A in accordance
with the requirements of those components. Similarly, the power source(s) 120 can supply a variety of voltages to the
components of the customer-facing device 104A in accordance with the requirements of those components.
Multi-device POS System Configuration: Multiple Customer-facing Devices Coupled to a Merchant-facing
Device

[0083]  Asdescribed above, any number of customer-facing devices can be coupled to any number of merchant-
facing devices in a multi-device POS system configuration. FIGS. 2-6 illustrate various configurations of multiple
customer-facing devices coupled to a merchant-facing device.

[0084]  FIG. 2 illustrates a first example configuration of a multi-device POS system as described herein. As
illustrated, a merchant (or an agent working on behalf of the merchant) 200 can interact with a merchant-facing device
202, which can correspond to the merchant-facing device 102A described above with reference to FIG. 1. The
merchant-facing device 202 can be coupled to at least two customer-facing devices 204A and 204B. The customer-
facing devices 204A and 204B can correspond to the customer-facing device 104A and 104N described above with
reference to FIG. 1. Two customers 206A and 206B are shown interacting with the at least two customer-facing
devices 204A and 204B. InFIG. 2, each of the customer-facing devices 204A and 204B are being used for processing
separate fransactions in parallel. That is, the first customer-facing device 204A is communicating with the merchant-
facing device 202 to process a first transaction for the first customer 206A and the second customer-facing device
204B is communicating with the merchant-facing device 202 to process a second transaction for the second customer
206B.

[0085]  In such an example, the merchant-facing device 202 can store a first data structure (e.g., a ticket)

associated with a first transaction between the merchant 200 and the first customer 206A and, when the first customer
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206A is ready to pay, for example, the merchant 200 can interact with the merchant-facing device 202 to send the first
data structure (or a duplicate thereof) from the merchant-facing device 202 to the first customer-facing device 204A
(e.g., from the merchant application to the customer application). The customer application executable by the first
customer-facing device 204A can present a Ul on the display of the first customer-facing device 204A to instruct the
first customer 206A to provide payment data and complete the transaction. Further, the merchant-facing device 202
can store a second data structure (e.g., a ticket) associated with a second transaction between the merchant 200 and
the secand customer 206B and, when the second customer 206B is ready to pay, for example, the merchant 200 can
interact with the merchant-facing device 202 to send the second data structure (or a duplicate thereof) from the
merchant-facing device 202 to the second customer-facing device 204A (e.g., from the merchant application to the
customer application). The customer application executable by the second customer-facing device 204B can present
a Ul on the display of the second customer-facing device 204B to instruct the second customer 206B to provide
payment data and complete the transaction.

[0086] In at least one example, the merchant application executable by the merchant-facing device 202 can
present a Ul 208 that enables the merchant 200 to perform merchant-facing interactions and also view actions of each
of the customers 206A and 206B. For instance, the Ul 208 can present a picture of a first Ul presented via the first
customer-facing device 204A and a picture of a second Ul presented via the second customer-facing device 204B, for
example in a picture-in-picture presentation. In at least one example, the merchant 200 can interact with a portion of
the Ul 208 corresponding to a particular customer-facing device to perform actions or otherwise interact with the
corresponding fransaction. For instance, the merchant 200 can interact with the picture of the first Ul, which can be
associated with a selectable control, actuation of which causes the Ul presented via the first customer-facing device
204A to be presented via the Ul 208 (e.g., temporarily replacing the picture-in-picture presentation, for example).
[0087]  In some examples, the merchant-facing device 200 can determine an attribute associated with a customer
and can direct the customer to a particular customer-facing device for completing a transaction. For instance, if a
customer speaks a particular language and a customer-facing device is configured in that particular language, the
merchant-facing device can direct the customer to the customer-facing device configured in the particular language.
Additionally or alternatively, customer-facing devices can be associated with accommodations (e.g., Braille touchpads,
high contrast displays, audible outputs, etc.) to enable customers with hearing and/or visual impairments to interact
with the customer-facing devices. In such examples, responsive to determining that a customer is associated with a
hearing and/or visual impairment, the merchant-facing device 200 can direct the customer to a specially-configured
customer-facing device.

[0088]  As an alternative example, a similar configuration of the multi-device POS system can be used to process
different tickets associated with a same transaction. For instance, techniques described herein can be used for split-
ticket handling. That is, the merchant 200 can interact with the merchant-facing device 202 to allocate one or more
items associated with a ticket to a first ticket (e.g., and, thus, a first data structure) and one or more items associated
with the ticket to a second ticket (e.g., and, thus, a second data structure), and so on. In some examples, the merchant
200 can allocate one or more items from a ticket to another ticket (without creating two new tickets and/or data
structures). In at least one example, the merchant 200 can interact with a Ul to send instructions for presenting a first

ticket of a split ticket via the first customer-facing device 204A and a second ticket of the split ticket via the second
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customer-facing device 204B. As a result, the first customer 206A can provide payment data for the first split ticket
via the first customer-facing device 204A and the second customer 206B can provide payment data for the second
split ticket via the second customer-facing device 204B.

[0089]  Additional details associated with processing multiple transactions in parallel via multiple customer-facing
devices is described below with reference to FIGS. 8 and 9.

[0090]  FIG. 3illustrates a second example configuration of a multi-device POS system as described herein. As
illustrated, a merchant (or an agent working on behalf of the merchant) 300 can interact with a merchant-facing device
302, which can correspond to the merchant-facing device 102A described above with reference to FIG. 1. As an
example, the merchant-facing device 302 can be coupled to at least three customer-facing devices 304A, 304B, and
304C. Each of the customer-facing devices 304A-304C can correspond to the customer-facing devices 104A-104N
described above with reference to FIG. 1. In FIG. 3, a single customer 306 is illustrated. In FIG. 3, each of the
customer-facing devices 304A-304C is being used for processing separate steps in a single transaction. That is, the
first customer-facing device 304A is communicating with the merchant-facing device 302 to process a first step in a
transaction with the customer 306 (e.g., confirming the cost of the transaction, observing items associated with a ticket,
and/or providing payment data), the second customer-facing device 304B is communicating with the merchant-facing
device 302 to process another step in a transaction with the customer 306 (e.g., inputting a gratuity and providing
authorization for the payment), and the third customer-facing device 304C is communicating with the merchant-facing
device 302 to process yet another step in the transaction with the customer 306 (e.g., electing a receipt delivery option).
[0091]  Any number of customer-facing devices can be used to process one or more steps associated with a
transaction. In some examples, one or more customer-facing devices can be used to process one or more steps of a
payment flow for settling a transaction. For instance, in a non-limiting example, the first customer-facing device 304A
can output a Ul that requests payment data from the customer 306. In such an example, the first customer-facing
device 304A can send the payment data to the merchant-facing device 302. The merchant-facing device 302 can
associate the payment data with the data structure corresponding to the transaction. As the customer 306 moves to
another customer-facing device, such as customer-facing device 304B or 304C, the customer 306 can provide
payment information (e.g., via a swipe, dip, or tap) to authenticate the customer 306 at the other customer-facing
device to complete a subsequent step of the payment flow (e.g., adding gratuity, providing feedback, imputing loyalty
information, etc.). Other identifiers can be used for authentication, as described in additional detail below.

[0092] Insome examples, one or more steps can be grouped together and completed via a single customer-facing
device. In other examples, each step can be performed on a different customer-facing device. In some examples,
one or more steps can be grouped based on whether the steps are mandatory or optional. Forinstance, in an example,
a first customer-facing device can obtain payment data and authentication information for authenticating the customer
and the payment data (e.g., mandatory steps) and a second customer-facing device can enable the customer to add
a gratuity, provide feedback, input loyalty information, etc. (e.g., optional steps). Additional details associated with
processing a transaction via multiple customer-facing devices are described below with reference to FIG. 10.

[0093] In at least one example, different customer-facing devices can be associated with particular

accommodations and the merchant-facing device 302 can direct a customer associated with a particular attribute to
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particular customer-facing device(s) based on the particular attribute. Additional details associated with such an
example are described below with reference to FIG. 11,

[0094] It also should be noted that while FIG. 3illustrates a single customer 306, in some examples, when a first
customer is finished interacting with a first customer-facing device, the first customer-facing device can be used for
processing a transaction for a second customer (while the first customer interacts with another customer-facing
device), and so on.

[0095]  Furthermore, while FIG. 3 is illustrated with each of the customer-facing devices 304A-304C being
pasitioned at a counter and/or proximate to the merchant-facing device 302, in some examples, one or more of the
customer-facing devices 304A-304C can be positioned throughout a merchant environment. For instancs, in at least
one example, the customer 306 can interact with the first customer-facing device 304A to perform a first step in a
transaction and sit at a table, for example, in arestaurant. The table can be associated with a second customer-facing
device, and the customer 306 can interact with the second customer-facing device to perform a subsequent step at
the table. Additional or alternative scenarios are considered to be within the scope of this disclosure.

[0096]  FIGS. 4-6 illustrate additional or alternative example configurations of multi-device POS systems. For
instance, in FIG. 4, a merchant-facing device 400, which can correspond to the merchant-facing device 102A as
described above with reference to FIG. 1, can be coupled to at least two customer-facing devices 402A and 402B,
which can correspond to the customer-facing devices 104A-104N as described above with reference to FIG. 1. In
such an example, one customer-facing device 402A can be positioned proximate the merchant-facing device 400 and
a second customer-facing device 402B can be mobile such that it can be moved throughout a merchant environment.
In at least one example, customer functionality can be provisioned to a personal device of the merchant to configure
the personal device, at least temporarily, as a customer-facing device. That is, in at least one example, the second
customer-facing device 402B can be a personal device of the merchant (or an employee or other agent of the
merchant).

[0097]  Asillustrated in FIG. 4, a first employee 404A (or other agent) of a merchant is operating the merchant-
facing device 400 and a second employee 404B (or other agent) is operating the second customer-facing device 402B.
As described below, in some examples, a customer-facing device, such as the second customer-facing device 4028B,
can have both merchant and customer functionality. As illustrated in FIG. 4, the second customer-facing device 4028
is performing customer functionality. In some examples, the customer-facing devices 402A and 402B can interact
with the merchant-facing device 400 to process independent transactions, as described above in FIG. 2, or can interact
with the merchant-facing device 400 to process independent steps of a same transaction, as described above in FIG.
3. FIG. 4 illustrates the customer-facing devices 402A and 402B interacting with the merchant-facing device 400 to
process independent transactions, but is not limited to such an example.

[0098]  FIG. 5illustrates an example where a merchant-facing device 500, which can correspond to the merchant-
facing device 102A as described above with reference to FIG. 1, is coupled to at least a first customer-facing device
502, which can correspond to the customer-facing device 104A as described above with reference to FIG. 1. As
described herein, in some examples, functionality can be temporarily provisioned to a personal device 504 of a
customer 506. Forinstance, in at least one example, a customer application can be provisioned to the personal device

504 of the customer 506 and, as a result, the personal device 504 of the customer 506 can be configured to perform
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atleast some customer functionalities. In such examples, the personal device 504 of the customer can act as a second
customer-facing device. That is, the first customer-facing device 502 and the personal device 504 can communicate
with the merchant-facing device 500 to process independent transactions, as described above in FIG. 2, or can interact
with the merchant-facing device 500 to process independent steps of a same transaction, as described above in FIG.
3. FIG. billustrates the customer-facing device 502 and the personal device 504 interacting with the merchant-facing
device 500 to process independent steps of a same transaction between the customer 506 and the merchant 508, but
is not limited to such an example. For instance, as shown in FIG. 5, the customer 506 can utilize the personal device
504 that has been temporarily provisioned with the customer application to add items to a transaction (e.g., build a
virtual cart) and, upon arriving at a check-out station, can transmit a data structure (or duplicate thereof) associated
with the fransaction (e.g., the ticket) to the merchant-facing device 502. The merchant-facing device 502 can utilize
the first customer-facing device 502 to obtain payment information and complete the transaction.

[0099]  FIG. 6 illustrates an example where a merchant-facing device 600, which can correspond to the merchant-
facing device 102A as described above with reference to FIG. 1, is coupled to at least one first customer-facing device
602, which can correspond to a customer-facing device 104A as described above with reference to FIG. 1. As
described herein, in some examples, a Ul 604 can be projected onto a surface proximate a customer 606. In such
examples, a second customer-facing device can project the Ul 604, the merchant-facing device 600 can project the
U1 604 (e.g., as shown in FIG. 6), a personal device of the customer 606 can project the Ul 604, etc. In such examples,
a customer application can be executable to generate instructions for outputting the Ul 604. In at least one example,
the projected Ul 604 can enable the customer 606 to interact with the merchant-facing device 606 in a manner
consistent with how the customer interacts with a physical customer-facing device 602. For instance, in an example
where the projector is a touch projector, the customer 604 can interact directly with the projection to interact with the
merchant-facing device 606. Or, in an alternative example, the projection can be projected onto a touch display
configured to receive customer 604 input. That is, such acustomer Ul can function as a virtual customer-facing device.
[0100]  Accordingly, the first customer-facing device 604 and the projected Ul 604 can be used to communicate
with the merchant-facing device 600 to process independent transactions, as described above in FIG. 2, or with the
merchant-facing device 600 to process independent steps of a same transaction, as described above in FIG. 3. FIG.
6 illustrates the first customer-facing device 602 and projected Ul 604 being used to interact with the merchant-facing
device 600 fo process independent steps of a same transaction between the customer 604 and the merchant 608, but
is not limited to such an example. For instance, as shown in FIG. 6, the customer 606 can interact with the projected
Ul 604 to review items associated with a transaction and the merchant-facing device 600 can utilize the first customer-
facing device 602 to obtain payment information and complete the transaction.

[0101]  FIGS. 7-11 illustrate example processes for utilizing a multi-device POS system with multiple customer-
facing devices coupled to a merchant-facing device as described herein. FIGS. 7-11 are described with reference to
environment 100 as described above with reference to FIG. 1; however, additional or alternative environments are
considered to be within the scope of this disclosure.

[0102]  FIG. 7 illustrates an example process 700 for coupling a customer-facing device to a merchant-facing

device to enable multiple customer-facing devices to interact with the merchant-facing device as described herein.
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[0103]  Block 702 illustrates receiving, at a merchant-facing device storing a first device identifier associated with
a first customer-facing device, a request to register a second customer-facing device 104N, the request associated
with a second device identifier. In at least one example, a merchant-facing device 102A can store a first device
identifier of a first customer-facing device 104A in a device identifier storage of the merchant-facing device 102A. The
first device identifier can identify the first customer-facing device 104A and, by virtue of its storage in the device
identifier storage, can indicate that the merchant-facing device 102A is capable of transmitting data to and/or receiving
data from the first customer-facing device 104A. Additionally, the first device identifier can serve as an identifier of the
first customer-facing device 104A. In at least one example, a merchant application 106 executable by the merchant-
facing device 102A can receive a request from a second customer-facing device 104N. The request can include a
second device identifier associated with the second customer-facing device 104N. In some examples, the merchant-
facing device 102A can receive the second device identifier responsive to the second customer-facing device 104N
being docked to the merchant-facing device 102A. In at least one example, the first device identifier and/or the second
device identifier can be associated with a respective customer application 114 associated with the first customer-facing
device 104A and second customer-facing device 104N.

[0104] Block 704 illustrates adding the second device identifier to a storage associated with the merchant-facing
device. Based at least in part on receiving the request, the merchant application 106 can add the second device
identifier to the device identifier storage associated with the merchant-facing device 102A. The second device identifier
can identify the second customer-facing device 104N and, by virtue of its storage in the device identifier storage, can
indicate that the merchant-facing device 102A is capable of transmitting data to and/or receiving data from the second
customer-facing device 104N. Additionally, the device identifier can serve as an identifier of the second customer-
facing device 104N,

[0105]  Block 706 illustrates determining whether the second customer-facing device 104N has a same version of
software and/for firmware as the merchant-facing device. Prior to exchanging data with the second customer-facing
device 104N, the merchant-facing device 102A can determine whether the second customer-facing device 104N has
a same version of software andfor firmware as the merchant-facing device 102A. For instance, when the second
customer-facing device 104N fries to connect to the merchant-facing device 1024, the second customer-facing device
104N provides its software and/or firmware version(s) as part of the request. The merchant application 106 can
analyze the software and/or firmware version(s) and compare them to the software and/or firmware version(s)
associated with the merchant-facing device 102A. Based at least in part on determining that the second customer-
facing device has the same version of software and/or firmware as the merchant-facing device 102A, the merchant
application 106 can enable the merchant-facing device 102A to interact with the first customer-facing device 104A and
the second customer-facing device 104N, asillustrated in block 708. In at least one example, the merchant application
106 can determine that the software and/or firmware of the second customer-facing device 104N is different associated
with a different version than the software and/or firmware of the merchant-facing device 102A and may nevertheless
enable the merchant-facing device 102A to interact with the first customer-facing device 104A and the second
customer-facing device 104N, as illustrated in block 708. In such an example, the merchant application 106 can

determine that the version of the software and/or firmware of the second customer-facing device 104N is compatible,
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albeit not the same, and can enable the merchant-facing device 102A to interact with the first customer-facing device
104A and the second customer-facing device 104N, as illustrated in block 708.

[0108]  Based at least in part on determining that the second customer-facing device 104N does not have the
same version of software and/or firmware as the merchant-facing device 102A (or an incompatible version of software
and/or firmware), the merchant application 106 can update the software and/or firmware of the merchant-facing device
102A and/or the second customer-facing device 104N, as illustrated in block 710. In some examples, the second
customer-facing device 104N can have a newer version of software and/or firmware than the merchant-facing device
102A. In such examples, the merchant application 106 can send a request to the payment processing service server(s)
124 for an update, that can be applied upon a subsequent reboot of the merchant-facing device 102A. If the second
customer-facing device 104N has an older version of software and/or firmware than the merchant-facing device 102A,
the merchant application 106 can push an update to the second customer-facing device 104N. In some examples,
the second customer-facing device 102N can be docked to the merchant-facing device 102A to receive the update.
In other examples, the merchant-facing device 102A can push the update to the second customer-facing device 104N
via another communication interface (e.g., wired or wireless). Then, based at least in part on the second customer-
facing device 102N having the same version of software and/or firmware as the merchant-facing device 102A, the
merchant application 106 can enable the merchant-facing device 102A to interact with the first customer-facing device
104A and the second customer-facing device 104N, as illustrated in block 708.

[0107] It should be noted that the software andfor firmware update described above with reference to block 710
can occur at any time and need not only occur when a new customer-facing device is coupled to the merchant-facing
device 102A. That is, in some examples, the merchant application 106 can receive an indication of a version of
software and/or firmware associated with a customer-facing device coupled to the merchant-facing device 104A and
can determine whether the version is a same version as that associated with the merchant-facing device 104A. In the
event that the versions are different, the merchant application 106 can facilitate software and/or firmware updates to
synchronize the software and/or firmware associated with the merchant-facing device 102A and any customer-facing
device coupled to the merchant-facing device 102A. As described above, in some examples, the update can be
provided to the customer-facing device when the customer-facing device is docked to the merchant-facing device
102A. In other examples, the update can be provided to the customer-facing device from the merchant-facing device
102A via a communication interface (e.g., wired or wireless).

[0108]  Furthermore, it should be noted that in some examples, a merchant can selectively choose which customer-
facing device(s) to couple to the merchant-facing device 102A. That is, in some examples, a merchant can choose to
add a device identifier of a first customer-facing device to a device identifier storage and choose not to add a device
identifier of a second customer-facing device to the device identifier storage. In at least one example, customer-facing
devices can be coupled to a merchant-facing device at different times. For instance, a first customer-facing device
can be coupled to a merchant-facing device at a factory and a second customer-facing device can be coupled to the
merchant-facing device at some later time, for instance, after onboarding the first customer-facing device, after the
first customer-facing device has been installed in a merchant environment and has been powered up/down to

communicate with one or more servers, after completing a transaction via the first customer-facing device, etc.
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[0109]  FIGS. 8 and 9 illustrate examples of two processes 800 and 900 for processing two different transactions
via a multi-device POS system, which can be performed in parallel by the merchant application 106 of a merchant-
facing device 104A.

[0110]  Block 802 illustrates receiving, at a merchant-facing device, a first input associated with first item(s) to be
added to a first transaction with a first customer. In at least one example, a merchant can interact with a Ul (e.g.,
presented by the merchant application 106 associated with the merchant-facing device 102A) to add one or more first
items to a first ticket. For instance, a merchant can add one or more food items to a ticket or a merchant can add one
or more clothing items to a ticket. In at least one example, the merchant can add the one or more first items to the
first ticket based at least in part on selecting each item of the one or more first items from an inventory of the merchant.
[0111]  Block 804 illustrates generating a first data structure associated with the first fransaction. Based at least
in part on receiving the first input, the merchant application 106 can generate a first data structure associated with the
first transaction. The first data structure can include representations of the one or more first items added to the ticket.
In some examples, the data structure can include data associated with the one or more first items, such as price,
quantity, fulfillment preference (e.g., carry out, delayed pick up, delivery, etc.), etc.

[0112] Block 806 illustrates generating instructions associated with a first Ul to be presented via a first customer-
facing device. In at least one example, the merchant application 106 can generate instructions for presenting a
representation of the first data structure via a first customer-facing device, such as the customer-facing device 104A.
For instance, a customer can desire to review his or her ticket and/or provide payment data for paying for the one or
more first items.

[0113]  Block 808 illustrates sending the instructions to the first customer-facing device. In at least one example,
the merchant application 106 can send the instructions to the customer application 114, and the customer application
114 can receive the instructions and output a Ul associated with the instructions. That is, the customer application
114 can output a first Ul on the display 116 associated with the first customer-facing device 104A. In some examples,
the first Ul can be a GUI that graphically presents the one or more first items and/or the data associated with the one
or more firstitems (e.g., price, quantity, fulfillment preference, etc.). Additionally or alternatively, the first Ul can present
acall to action as described above.

[0114]  Block 810 illustrates receiving a second input. In at least one example, the customer can interact with the
Ul, for instance, to modify the ticket, to provide payment data, efc. In such an example, the customer application 114
can send an indication of a second input associated with such an interaction to the merchant application 106. In at
least one example, the indication can include a device identifier associated with the first customer-facing device 104A.
[0115]  Block 812 illustrates determining that the second input is associated with the first customer-facing device.
In at least one example, the merchant application 106 can receive the second input and can determine that the second
input is associated with the first customer-facing device 104A based at least in part on the device identifier. In at least
one example, the merchant application 106 can modify the first data structure based at least in part on the second
input, as illustrated in block 814,

[0116]  Block 816 illustrates determining whether the first transaction is complete. In at least one example, the
merchant application 106 can determine whether the first transaction is complete. For instance, the merchant

application 106 can determine whether the second input was associated with a final step of a payment flow. Based at
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least in part on determining that the first transaction is complete (e.g., that the second input is associated with the final
step of the payment flow), the merchant application 106 can remove the first data structure from the merchant-facing
device 102A, asillustrated in block 818, In at least one example, the first data structure can be sent to the payment
processing service server(s) 124 for longer-term storage, and a receipt can be sent to a device operated by the first
customer (if so elected by the customer).

[0117]  Based at least in part on determining that the first fransaction is not complete (e.g., the second input was
not associated with the final step of the payment flow and thus the first transaction is associated with an “open ticket"),
the merchant application 106 can store the first data structure until the first transaction is complete, as illustrated in
block 820. In such examples, the merchant application 106 can generate instructions associated with one or more
additional Uls to be presented via the first customer-facing device to enable the first customer to perform subsequent
action(s) associated with the first transaction. Furthermore, in such examples, the merchant application 106 can store
the first data structure locally until the first transaction is complete. In at least one example, the merchant application
106 can send open tickets to the payment processing server(s) 124 at a particular frequency, after an occurrence of
an event, etc. prior to the completion of the first transaction (e.g., for redundancy, etc.).

[0118] Block 902 illustrates receiving, at a merchant-facing device, a third input associated with second item(s) to
be added to a second transaction with a second customer. In at least one example, a merchant can interact with a Ul
(e.g., presented by the merchant application 106 associated with the merchant-facing device 102A) to add one or
more second items to a second ticket.

[0119]  Block 904 illustrates generating a second data structure associated with the second transaction. Based at
least in part on receiving the third input, the merchant application 106 can generate a second data structure agsociated
with the second transaction. The second data structure can include representations of the one or more second items
added to the second ticket.

[0120]  Block 906 illustrates generating instructions associated with a second Ul to be presented via a second
customer-facing device. In atleast one example, the merchant application 106 can generate instructions for presenting
a representation of the second data structure via a second customer-facing device, such as customer-facing device
104N. For instance, a customer can desire to review his or her ticket and/or provide payment data for paying for the
one or more second items.

[0121]  Block 908 illustrates sending the instructions to the second customer-facing device 104N. In at least one
example, the merchant application 106 can send the instructions to a customer application 114 that is executable by
the secand customer-facing device 104N, and the customer application 114 can receive the instructions and output a
Ul associated with the instructions. That is, the customer application can output a second Ul on a display associated
with the second customer-facing device 104N. In some examples, the second Ul can graphically present the one or
more second items and/or data associated with the one or more second items (e.g., price, quantity, fulfillment
preference, etc.) as a GUI. Additionally or altematively, the second Ul can present a call to action as provided above.
[0122]  Block 910 illustrates receiving a fourth input. In at least one example, the customer can interact with the
Ul, for instance, to modify the ticket, to provide payment data, etc. In such an example, the customer application 114
can send an indication of a fourth input associated with such an interaction to the merchant application 106. In at least

one example, the indication can include a device identifier associated with the second customer-facing device 104N.
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[0123]  Block 912 illustrates determining that the fourth input is associated with the second customer-facing device
104N. In at least one example, the merchant application 106 can receive the fourth input and can determine that the
fourth input is associated with the second customer-facing device 104N based at least in part on the device identifier.
In at least one example, the merchant application 106 can modify the second data structure based at least in part on
the fourth input, as illustrated in block 914.

[0124]  Block 916 illustrates determining whether the second transaction is complete. In at least one example, the
merchant application 106 can determine whether the second fransaction is complete. For instance, the merchant
application 106 can determine whether the fourth input was associated with a final step of a payment flow. Based at
least in part on determining that the second transaction is complete (e.g., that the fourth input is associated with the
final step of the payment flow), the merchant application 106 can remove the second data structure from the merchant-
facing device 102A, as illustrated in block 918. In at least one example, the second data structure can be sent to the
payment processing service server(s) 124 for longer-term storage, and a receipt can be sent to a device operated by
the second customer (if the customer so elects).

[0125]  Based atleast in part on determining that the second transaction is not complete (e.g., the fourth input was
not associated with the final step of the payment flow and thus the second transaction is associated with an “open
ticket”), the merchant application 106 can store the second data structure until the second transaction is complete, as
illustrated in block 920. In such examples, the merchant application 106 can generate instructions associated with
one or more additional Uls to be presented via the second customer-facing device 104N to enable the second customer
to perform subsequent action(s) associated with the second transaction. Furthermore, in such examples, the merchant
application 106 can store the second data structure locally until the second transaction is complete. In at least one
example, the merchant application 106 can send open tickets to the payment processing server(s) 124 at a particular
frequency, after an occurrence of an event, etc. prior to the completion of the second transaction (e.g., for redundancy,
etc.).

[0126]  In at least one example, while the merchant application 106 is performing steps 802-820 associated with a
first transaction between the merchant and a first customer, the merchant application 106 can additionally be
performing steps 902-920 associated with a second transaction between the merchant and a second customer. That
is, as illustrated above, the merchant application 106 can process multiple transactions for multiple customers via
multiple customer-facing devices in parallel,

[0127]  While FIGS. 8 and 9 are described with respect to a second customer-facing device 104N, in additional or
alternative examples, the second customer-facing device can be a personal device of a customer (e.g., having been
temporarily provisioned with a customer application 114) or the merchant-facing device 102A that is executing a
customer application 114 and/or projecting the Ul.

[0128]  FIG. 10 illustrates an example process 1000 for processing a single transaction using multiple customer-
facing devices interacting with a single merchant-facing device.

[0129]  Block 1002 illustrates receiving, at a merchant-facing device, a first input associated with item(s) to be
added to a transaction with a customer. In at least one example, a merchant can interact with a Ul to add one or more

items to a ticket. For instance, a merchant can add one or more food items to a ticket or a merchant can add one or
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more clothing items to a ticket. In at least one example, the merchant can add the one or more items to the ticket
based at least in part on selecting each item of the one or more items from an inventory of the merchant.

[0130]  Block 1004 illustrates generating a data structure associated with the transaction. Based at least in part
on receiving the first input, the merchant application 106 can generate a data structure associated with the transaction.
The data structure can include representations of the one or more items added to the ticket. In some examples, the
data structure can include data associated with the one or more items, such as price, quantity, fulfillment preference
(e.g., carry out, delayed pick up, delivery, etc.), etc.

[0131]  Block 1006 illustrates generating instructions associated with a Ul to be presented via a customer-facing
device. In at least one example, the merchant application 106 can generate instructions for presenting a
representation of the data structure via a customer-facing device, such as the customer-facing device 104A. For
instance, a customer can desire to review his or her ticket and/or provide payment data for paying for the one or more
items.

[0132]  Block 1008 illustrates sending the instructions to the customer-facing device. In at least one example, the
merchant application 106 can send the instructions to the customer application 114 associated with the customer-
facing device 104A, and the customer application 114 can receive the instructions and output a Ul associated with the
instructions. That is, the customer application 114 can output a Ul on the display 116 associated with the customer-
facing device 104A. In some examples, the first Ul can graphically present the one or more items and/or the data
associated with the one or more items (e.g., price, quantity, fulfillment preference, etc.). Additionally or alternatively,
the first Ul can present a call to action as described above.

[0133]  Block 1010 illustrates receiving a second input. In at least one example, the customer can interact with the
Ul, for instance, to modify the ticket, to provide payment data, etc. In such an example, the customer application 114
can send an indication of a second input associated with such an interaction to the merchant application 106.

[0134]  Block 1012 illustrates determining whether the transaction is complete. In at least one example, the
merchant application 106 can determine whether the transaction is complete. For instance, the merchant application
106 can determine whether the second input was associated with a final step of a payment flow. Based at least in
part on determining that the transaction is not complete (e.g., the second input was not associated with the final step
of the payment flow and thus the transaction is associated with an “open ticket”), the merchant application 106 can
generate instructions associated with another Ul to be presented via another customer-facing device, such as
customer-facing device 104N, to enable the customer to perform subsequent action(s) associated with the transaction,
as illustrated in block 1014.

[0135]  In some examples, the merchant application 106 can determine a particular customer-facing device to
which the customer is to proceed, and can generate additional instructions for directing the customer to the particular
customer-facing device. In some examples, the merchant application 106 can determine which customer-facing
device to direct the customer based on an attribute of the customer. Additional details of such examples are described
below with reference to FIG. 11. In other examples, the merchant application 106 can determine which customer-
facing device to direct the customer based on flow of customer traffic, etc. In such examples, the merchant application
106 can receive input from the merchant to determine how to direct the customer based on the flow of customer traffic,

etc.
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[0136]  Block 1016 illustrates receiving an identifier associated with the customer. In at least one example, the
merchant application 106 can receive an identifier associated with the customer from another customer-facing device
104N. In some examples, the identifier can be payment data associated with the customer. For instance, in at least
one example, the second input can be associated with payment data. That is, the customer can interact with the
customer-facing device 104A to provide payment data, which can be associated with the data structure. Then, the
customer can again provide the payment data via another customer-facing device 104N to authenticate the customer
at the other customer-facing device 104N. In an additional or alternative example, the customer can provide a
previously provided code (e.g., provided by the customer previously and stored, provided by the merchant application
106 in association with the Ul, associated with a previously provided receipt, etc.). Further, in some examples, the
identifier can be associated with a biometric input (e.g., fingerprint, voice recognition, retinal scan, etc.). The identifier
can be used by the merchant application 106 to authenticate the customer at the other customer-facing device 104N.
[0137]  Block 1018 illustrates sending the instructions to the other customer-facing device. Based at least in part
on receiving an identifier authenticating the customer at the other customer-facing device 104N, the merchant
application 106 can send the instructions to a customer application 114 associated with the other customer-facing
device 104N. That is, the merchant application 106 can send instructions associated with another Ul that is to be
presented by another customer-facing device 104N to enable the customer to perform subsequent actions(s)
associated with the transaction to a customer application 114 associated with the other customer-facing device 104N.
[0138]  Block 1020 illustrates receiving another input. In at least one example, the customer can interact with the
other U, for instance, to provide payment data, to add a gratuity, provide feedback, input loyalty information, etc. In
such an example, the customer application 114 can send an indication of the other input associated with such an
interaction to the merchant application 106 and the merchant application 106 can determine whether the transaction
is complete.

[0139]  Based at least in part on determining that the transaction is complete (e.g., that the second input, or any
subsequent input, is associated with the final step of the payment flow), the merchant application 106 can remove the
data structure from the merchant-facing device 1024, as illustrated in block 1022. In at least one example, the data
structure can be sent to the payment processing service server(s) 124 for longer-term storage, and a receipt can be
sent to a device operated by the customer (if the customer so elects).

[0140]  While FIG. 10is described with respect to another customer-facing device 104N, in additional or alternative
examples, the other customer-facing device can be a personal device of a customer (e.g., having been temporarily
provisioned with a customer application 114) or the merchant-facing device 102A that is executing a customer
application 114 and/or projecting the Ul.

[0141]  FIG. 11illustrates an example process 1100 for directing a customer to a particular customer-facing device
based on an attribute of the customer.

[0142]  Block 1102 illustrates determining an attribute associated with a customer. In at least one example, the
merchant application 106 can determine an attribute associated with a customer. For instance, in some examples,
the merchant application 106 can receive an input indicating an identity of a customer. Based on the identity, the
merchant application 106 can access a profile of the customer to determine one or more attributes of the customer.

In some examples, an attribute can be a preference (e.g., language, etc.). In other examples, an attribute can be
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associated with a physical impairment (e.g., vision impairment, hearing impairment, etc.). In additional or alternative
examples, the merchant application 106 can receive information from a device operated by a customer, and can
determine an attribute associated with such information. For example, the merchant application 106 can determine
that the device is set in a particular language or a particular feature (e.g., teletypewriter) is enabled. Furthermore, in
some examples, the merchant can provide an input indicating an attribute of a customer.

[0143]  Block 1104 illustrates determining that a particular customer-facing device of a plurality of customer-facing
devices associated with an accommodation for the attribute. In at least one example, the merchant application 106
can determine whether the merchant-facing device 102A is coupled to a customer-facing device that can
accommodate the attribute of the customer. For instance, the merchant application 106 can determine that a particular
customer-facing device is configured in a particular language that corresponds to the attribute of the customer. Or,
the merchant application 106 can determine that a particular customer-facing device is associated with a high contrast
display to accommodate a visual impairment,

[0144]  Block 1106 illustrates generating instructions associated with a Ul to be presented via another customer-
facing device of the plurality of customer-facing devices to direct the customer to the particular customer-facing device.
Based at least in part on determining a particular customer-facing device that can accommodate the attribute of the
customer, the merchant application 106 ¢an generate instructions associated with a Ul that can instruct the customer
to go to the particular customer-facing device that is configured to accommodate the customer.

[0145]  Block 1108 illustrates sending the instructions to the other customer-facing device. The merchant
application 106 can send the instructions to a customer application 114 associated with the customer-facing device
that the customer is currently interacting with, or most recently interacted, and the customer application 114 associated
with the customer-facing device can output the Ul to direct the customer to the particular customer-facing device.
[0146] In atleast one example, process 1100 can be performed between operations associated with blocks 1014
and 1016 of process 1000.

[0147]  Multi-device POS System Configuration: Multiple Merchant-facing Devices Coupled to a Customer-facing
Device

[0148]  Asdescribed above, any number of customer-facing devices can be coupled to any number of merchant-
facing devices. FIGS. 12-15 illustrate various configurations of multiple merchant-facing devices coupled to a
customer-facing device.

[0149]  FIG. 12 illustrates a first example configuration of a multi-device POS system wherein a merchant-facing
device 1200A is coupled to another merchant-facing device 1200B and at least one customer-facing device 1202,
Merchant-facing devices 1202A and 1202B can correspond to merchant-facing devices 102A and 102N described
above with reference to FIG. 1. The at Ieast one customer-facing device 1202 can correspond to the customer-facing
device 104A described above with reference to FIG. 1. Two employees 1204A and 1204B are shown as interacting
with the two merchant-facing devices 1200A and 1200B. Each of the employees 1204A and 1204B can be employed
by, or otherwise acting on behalf of, a merchant (e.g., agents of the merchant). In FIG. 12, each of the merchant-
facing devices 1200A and 1200B is being used for processing separate steps in a single fransaction. That is, the first

merchant-facing device 1200A is communicating with the second merchant-facing device 1200B to process a first step
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in a transaction with the customer 1206 and is communicating with the customer-facing device 1202 to process a
second step in a transaction.

[0150] In at least one example, the first employee 1204A interacts with a Ul to add one or more items to a ticket
associated with the transaction. In such an example, a merchant application can generate a data structure associated
with the ticket, which includes representations of the one or more items. In at least one example, the first employee
1204A can interact with the Ul to send at least a portion of the data structure to a merchant application on the second
merchant-facing device 1200B. For instance, as a non-limiting example, the first employee 1204A can interact with
the Ul to send a portion of the data structure associated with a soda to the second merchant-facing device 1200B so
that the second employee 1204B can pour the soda while the first employee 1204A completes the transaction. The
second employee 1204B can view at least the second portion of the data structure via the Ul presented via the second
merchant-facing device 1200B and interact with the Ul to complete applicable action(s). For instance, responsive to
pouring the soda and delivering the soda to the customer 1206, the second employee 1204B can interact with the Ul
to indicate that the item has been fulfilled.

[0151]  While the second employee 1204B is performing one step associated with the transaction (e.g., fulfillment),
the first employee 1204A can be interacting with the Ul presented via the first merchant-facing device 1200A to
complete the transaction via the first merchant-facing device 1200A and the customer-facing device 1202. For
instance, the first merchant-facing device 1200A can send the data structure (or a representation thereof) from the
first merchant-facing device 1200A to the customer-facing device 1202 (e.g., from the merchant application to the
customer application). In at least one example, the first merchant-facing device 1200A can send instructions
associated with a Ul to be presented via the customer-facing device 1202, The customer application executable by
the customer-facing device 1202 can present the Ul on a display 116 of the customer-facing device 1202, for example,
to enable the customer 1206 to provide payment data and complete the transaction. Responsive to the customer
1206 providing payment data, the customer application can send the payment data to the first merchant-facing device
1200A, which can send the payment data to the payment processing service server(s) 124 for further processing
and/or storage. In some examples, the first merchant-facing device 1200A can receive information from the payment
processing service server(s) 124 (e.g., an indication of payment authorization, an indication of payment decline, loyalty
information, etc.) and the first merchant-facing device 1200A can further communicate such information to the
customer 1206 via the customer-facing device 1202.

[0152]  Any number of merchant-facing devices can be used to process any number of steps of a transaction. In
some examples, each step can correspond to a step in the fulfillment of a transaction. In other examples, each step
can correspond to a step in a payment flow. In some examples, one or more steps can be grouped together and
completed via a single merchant-facing device. In cther examples, each step can be performed on a different
merchant-facing device. In some examples, one or more steps can be grouped based on whether the steps are
mandatory or optional, by skill level/expertise of an employes, a capability of a merchant-facing device, etc.

[0153]  In some examples, merchant-facing devices can be positioned in different locations within a merchant
environment. For instance, in at least one example, a first merchant-facing device can be positioned at a counter
(e.g., as illustrated in FIG. 12) and one or more other merchant-facing devices can be positioned in different

departments of a brick-and-mortar store of a merchant.
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[0154]  FIG. 13 illustrates a second example configuration of a multi-device POS system wherein a merchant-
facing device 1300A is coupled to another merchant-facing device 1300B and at least one customer-facing device
1302 as described herein. Merchant-facing devices 1302A and 1302B can correspond to merchant-facing devices
102A and 102B described above with reference to FIG. 1. The at least one customer-facing device 1302 can
correspond to the customer-facing device 104A described above with reference to FIG. 1. Two employees 1304A and
1304B are shown as interacting with the two merchant-facing devices 1300A and 1300B. Each of the employees
1304A and 1304B can be employed by, or otherwise acting on behalf of, a merchant (e.g., agents of the merchant).
In FIG. 13, each of the merchant-facing devices 1300A and 1300B is being used for processing a separate fransaction.
That is, the first merchant-facing device 1300A is communicating with the customer-facing device 1302 to process a
first fransaction for a first customer 1306A and the second merchant-facing device 13008 is also communicating with
the customer-facing device 1302 to process a second transaction for a second customer 13068B.

[0155] In at least one example, the first employee 1304A interacts with a Ul to add one or more items to a ticket
associated with a first transaction. In such an example, the merchant application can generate a first data structure
associated with the first ticket, which includes representations of the one or more items. In at least one example, the
first employee 1304A can interact with the Ul to send the first data structure (or a representation thereof) to a customer
application associated with the customer-facing device 1302. For instance, the first merchant-facing device 1300A
can generate instructions associated with a Ul to be presented via the customer-facing device 1302. The customer-
facing device 1302 can present the Ul to enable the first customer 1306A to complete the transaction. As described
above, responsive to the first customer 1306A providing payment data, the customer application executable on the
customer-facing device 1302 can send the payment data to the first merchant-facing device 1300A, which can send
the payment data to the payment processing service server(s) 124 for further processing and/or storage. In some
examples, the first merchant-facing device 1300A can receive information from the payment processing service
server(s) 124 (e.g., an indication of payment authorization, an indication of payment decline, loyalty information, etc.)
and the first merchant-facing device 1300A can further communicate such information to the first customer 1306A via
the customer-facing device 1302.

[0156] At a substantially same time, the second employee 1304B can interact with a Ul to process a transaction
for the second customer 1306B via the second merchant-facing device 1300B. In such an example, the second
employee 1304B can interact with a second data structure associated with a second transaction between the second
customer 1306B and the merchant via the Ul. In at least one example, the second employee 1304B can interact with
the Ul to send the second data structure (or a representation thereof) to the customer application associated with the
customer-facing device 1302. For instance, the second merchant-facing device 1300B can generate instructions
associated with a Ul to be presented via the customer-facing device 1302. The customer-facing device 1302 can
present the Ul to enable the second customer 1306B to complete the fransaction. For instance, as a non-limiting
example, the second employee 1304B can interact with the Ul to complete the second transaction. In some examples,
the first customer 1306A may need to wait until the second customer 1306B completes the second transaction before
she can complete the first transaction, or vice versa,

[0157]  FIGS. 14-15 illustrate additional or alternative example configurations of multi-device POS systems. For

instance, FIG. 14 illustrates an example where a merchant-facing device 1400, which can correspond to the merchant-
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facing device 102A as described above with reference to FIG. 1, is coupled to at least one customer-facing device
1402, which can correspond to the customer-facing device 104A, as described above with reference to FIG. 1. As
described herein, in some examples, a Ul 1404 can be projected onto a surface proximate a merchant 1406 (e.g., or
an employee working on the behalf of the merchant). In such examples, the merchant-facing device 1400 can project
the Ul 1404 (e.g., as shown in FIG. 14), a customer-facing device 1402 can project the Ul 1404, a personal device of
the merchant 1406 can project the Ul 1404, etc. In such examples, a merchant application can be executable to
generate instructions for outputting the Ul 1404, In at least one example, the projected Ul 1404 can enable the
merchant 1406 to interact with the merchant-facing device 1400 in a manner consistent with how the merchant 1406
interacts with a physical merchant-facing device 1402. For instance, in an example where the projector is a touch
projector, the merchant 1404 can interact directly with the projection to interact with a respective merchant-facing
device. A touch projector, can utilize a combination of sensors (e.g., cameras, infrared sensors, etc.) to detect users’
gestures and taps such to turn a surface into a touchscreen display. Or, in an alternative example, the projection can
be projected onto a touch display configured to receive merchant 1406 input.

[0158]  Accordingly, the merchant-facing device 1400 and the projected Ul 1404 can be used to communicate with
the customer-facing device 1402 to process independent steps of a same transaction, as described above in FIG. 12,
or with the customer-facing device 1402 to process independent transactions, as described above in FIG. 13. FIG. 14
illustrates the merchant-facing device 1400 and projected Ul 1404 being used to interact with the customer-facing
device 1402 to process independent steps of a same transaction between the merchant 1406 and a customer 1408,
but is not limited to such an example. For instance, as shown in FIG. 14, the merchant 1406 can interact with the
projected Ul 1404 to add andfor review items associated with the transaction and the merchant-facing device 1400
can interact with the customer-facing device 1402 to obtain payment information and complete the transaction. That
is, in such examples, the projected Ul 1404 can function as a virtual merchant-facing device.

[0159]  FIG. 15 illustrates another example configuration of a multi-device POS system. In FIG. 15, a merchant-
facing device 1500A, which can correspond to the merchant-facing device 102A as described above with reference to
FIG. 1, can be coupled to at least one customer-facing device 1502, which can correspond to the customer-facing
device 104A, as described above with reference to FIG. 1. Additionally, the merchant-facing device 1500A can be
coupled to another merchant-facing device 1500B. In such an example, one merchant-facing device 1500A can be
pasitioned at a check-out location and a first employee 1506A (or other agent of the merchant) can interact with the
first merchant-facing device 1500A. The other merchant-facing device 1500B can be mobile such that a second
employee 15068 (or other agent of the merchant) can move the other merchant-facing device 1500B throughout a
merchant environment. As illustrated in FIG. 15, the first employee 1504A of a merchant is operating the merchant-
facing device 1500A and the second employee 1504B is operating the second customer-facing device 1502B. As
described below, in some examples, a merchant-facing device, such as the second merchant-facing device 15008,
can have both merchant and customer functionality. As illustrated in FIG. 15, the second merchant-facing device
1500B is performing merchant functionality.

[0160]  In some examples, the merchant-facing devices 1500A and 1500B can communicate with the customer-
facing device 1502 to process independent steps of a same transaction, as described above in FIG. 12, or with the

customer-facing device 1502 to process independent transactions, as described above in FIG. 13, FIG. 15 illustrates
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the merchant-facing devices 1500A and 1500B interacting with the customer-facing device 1502 to process
independent transactions, but is not limited to such an example. In such an example, however, the first merchant-
facing device 1500A can store a first data structure associated with a first transaction between a first customer 1506A
and the first employee 1504A and a second data structure (or duplicate thereof) associated with a second transaction
between a second customer 1506B and the second employee 1504B. In at least one example, the second merchant-
facing device 1500B can store a second data structure associated with the second transaction (e.g., locally). In at
least one example, the second employee 1504B can interact with a merchant application on the second merchant-
facing device 1500B, via a Ul, to modify the second transaction. In such an example, the merchant application can
modify the second data structure on the second merchant-facing device 1500B and can send an indication of the
modification to the first merchant-facing device 1500A. In such an example, a merchant application on the first
merchant-facing device 1500A can update the second data structure (or duplicate thereof) based on the modification.
[0161]  In some examples, the merchant application can present representations of each of the Uls in a merchant
environment via the first merchant-facing device 15004, for example. For instance, the merchant application can
generate and present a Ul 1508 that includes a representation of a Ul presented via the customer-facing device 1502
to which the first merchant-facing device 1500A is coupled and a representation of the Ul presented via the second
merchant-facing device 1500B to which the first merchant-facing device 1500A is coupled. In some examples, such
representations can be presented as a picture-in-picture presentation. In at least one example, the first employee
1504A can interact with the Ul 1508 to access a data structure corresponding to each of the transactions represented
on the Ul 1508.

[0162]  In some examples, the second merchant-facing device 1500B can be a personal device of the second
employee 1504B and/or a merchant for which the first employees 1504A and 1504B work, and a merchant application
can be temporarily provisioned to the personal device to enable the second employee 1504B to use the personal
device as the second merchant-facing device 1500B. Additional details of such provisioning are provided below.
[0163]  FIGS. 16-18illustrate example processes for utilizing a multi-device POS system with multiple merchant-
facing devices. FIGS. 16-18 are described with reference to environment 100 as described above with reference to
FIG. 1; however, additional or alternative environments are considered to be within the scope of this disclosure.
[0164]  FIG. 16 illustrates an example process 1600 for coupling a merchant-facing device to another merchant-
facing device to enable multiple merchant-facing devices to interact.

[0165]  Block 1602 illustrates receiving, at a first merchant-facing device storing a first device identifier associated
with a customer-facing device, a request to register a second merchant-facing device, the request associated with a
second device identifier. In at least one example, a first merchant-facing device 102A can store a first device identifier
of a customer-facing device 104A in a device identifier storage of the first merchant-facing device 102A. The first
device identifier can identify the customer-facing device 104A and, by virtue of its storage in the device identifier
storage, can indicate that the first merchant-facing device 102A is capable of transmitting data to and/or receiving data
from the customer-facing device 104A. Additionally, the first device identifier can serve as an identifier of the customer-
facing device 104A. In at least one example, a merchant application 106 executable by the first merchant-facing
device 102A can receive a request from a second merchant-facing device 102N. The request can include a second

device identifier associated with the second merchant-facing device 102N. In at least one example, the first device
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identifier and/or the second device identifier can be associated with a respective merchant application 106 agsociated
with the first merchant-facing device 102A and second merchant-facing device 102N.

[0166]  Block 1604 illustrates adding the second device identifier to a storage associated with the merchant-facing
device. Based at least in part on receiving the request, the merchant application 106 can add the second device
identifier to the device identifier storage associated with the first merchant-facing device 102A. The second device
identifier can identify the second merchant-facing device 102N and, by virtue of its storage in the device identifier
storage, can indicate that the first merchant-facing device 102A is capable of transmitting data to and/or receiving data
from the second merchant-facing device 102N. Additionally, the device identifier can serve as an identifier of the
second merchant-facing device 102N,

[0167]  Block 1606 illustrates determining whether the second merchant-facing device has a same version of
software and/or firmware as the first merchant-facing device. Prior to exchanging data with the second merchant-
facing device 102N, the first merchant-facing device 102A can determine whether the second merchant-facing device
102N has a same version of software and/or firmware as the first merchant-facing device 102A. For instance, when
the second merchant-facing device 102N sends a request to couple to the first merchant-facing device 102A, the
second merchant-facing device 102N provides its software and/or firmware version(s) as part of the request. The
merchant application 106 can analyze the software and/or firmware version(s) and compare them to the software
and/or firmware version(s) associated with the first merchant-facing device 102A. Based at least in part on determining
that the second merchant-facing device 102N has the same version of software and/or firmware as the first merchant-
facing device 102A, the merchant application 106 can enable the first merchant-facing device 102A to interact with the
second merchant-facing device 102N, as illustrated in block 1608. In at least one example, the merchant application
106 can determine that the software and/for firmware of the second merchant-facing device 102N is different associated
with a different version than the software andlor firmware of the first merchant-facing device 102A and may
nevertheless enable the first merchant-facing device 102A to interact with the second merchant-facing device 102N,
as illustrated in block 1608. In such an example, the merchant application 106 can determine that the version of the
software and/or firmware of the second merchant-facing device 102N is compatible, albeit not the same, as the version
of the software and/or the firmware of the first merchant-facing device 102A, and can enable the first merchant-facing
device 102A fo interact with the second merchant-facing device 102N, as illustrated in block 1608,

[0168]  Based at least in part on determining that the second merchant-facing device 102N does not have the
same version of software and/or firmware as the first merchant-facing device 102A, the merchant application 106 can
update the software and/or firmware of the first merchant-facing device 102A and/or the second merchant-facing
device 102N, as illustrated in block 1610. In some examples, the second merchant-facing device 102N can have a
newer version of software and/or firmware than the first merchant-facing device 102A. In such examples, the merchant
application 106 can send a request to the payment processing service server(s) 124 for an update, that can be applied
upon a subsequent reboot of the first merchant-facing device 102A. Or, the second merchant-facing device 102N can
push the software and/or firmware update to the first merchant-facing device 102A. If the second merchant-facing
device 102N has an older version of software and/or firmware than the first merchant-facing device 102A, the merchant
application 106 can facilitate an update for the second merchant-facing device 102N. In some examples, the first

merchant-facing device 102A can push the update to the second merchant-facing device 102N. In other examples,
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the first merchant-facing device 102A can send a notification to the second merchant-facing device 102N instructing
the second merchant-facing device 102N to request an update from the payment processing service server(s) 124.
Then, based at least in part on the second merchant-facing device 102N having the same version of software and/for
firmware as the first merchant-facing device 102A, the merchant application 106 can enable the first merchant-facing
device 102A to interact with the second merchant-facing device 102N, as illustrated in block 1608.

[0169] In at least one example, new merchant-facing devices can be coupled to a merchant-facing device at
different times. For instance, a merchant-facing device can be coupled to a customer-facing device at a factory and
another merchant-facing device can be coupled to the merchant-facing device (and/or customer-facing device) at a
later time, for instance, after onboarding the merchant-facing device, after the merchant-facing device has been
installed in a merchant environment and has been powered up/down to communicate with one or more servers, after
completing a transaction via the first merchant-facing device, etc.

[0170]  In at least one example, after the second merchant-facing device 102N is coupled to the first merchant-
facing device 102A, the second merchant-facing device 102N can interact with the customer-facing device 104A so
the customer-facing device 104A is coupled to the second merchant-facing device 102N. For instance, in at least one
example, the customer-facing device 104A can be docked to the second merchant-facing device 102N to couple the
customer-facing device 104A to the second merchant-facing device 102N. By docking the customer-facing device
104A with the second merchant-facing device 102N, the second merchant-facing device 102N can obtain a device
identifier associated with the customer-facing device 104A. Or, in an additional or alternative example, the customer-
facing device 104A can transmit a device identifier associated with the customer-facing device 104A, for instance via
arequest, to the second merchant-facing device 102N, as described above with reference to FIG. 7. In at least one
example, the second merchant-facing device 102N can be coupled with its own customer-facing device (not shown in
FIGS. 12-15).

[0171]  FIG. 17 illustrates an example process 1700 for processing two transactions via two merchant-facing
devices of a multi-device POS system as described herein. FIG. 17 illustrates two merchant-facing devices, such as
merchant-facing device 102A and merchant-facing device 102N, described above with reference to FIG. 1, and a
customer-facing device, such as customer-facing device 104A, described above with reference to FIG. 1. The
merchant-facing device 102A, the second merchant-facing device 102N, and the customer-facing device 104A can be
coupled to one another per processes described above. Operations performed by a first merchant-facing device 102A
(e.g., the merchant application 106) are illustrated under the first merchant-facing device 102A, operations performed
by a second merchant-facing device 102N (e.g., an instance of the merchant application 106 executable on the second
merchant-facing device 102N) are illustrated under the second merchant-facing device 102N, and operations
performed by a customer-facing device 104A coupled to the first merchant-facing device 102A and/or the second
merchant-facing device 102N (e.g., the customer application 114) are illustrated under the customer-facing device
104A.

[0172]  Block 1702 illustrates receiving, at a first merchant-facing device, a first input associated with first item(s)
to be added to a first fransaction with a first customer. In at least one example, a merchant can interact with a Ul (e.g.,
presented by the merchant application 106 associated with the merchant-facing device 102A) to add one or more first

items to a first ticket. Forinstance, a merchant can add one or more food items to a ticket or a merchant can add one
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or more clothing items to a ticket. In at least one example, the merchant can add the one or more first items to the
first ticket based at least in part on selecting each item of the one or more firstitems from an inventory of the merchant.
[0173]  Block 1704 illustrates generating a first data structure associated with the first transaction. Based at least
in part on receiving the first input, the merchant application 106 can generate a first data structure associated with the
first transaction. The first data structure can include representations of the one or more first items added to the ticket.
In some examples, the data structure can include data associated with the one or more first items, such as price,
quantity, fulfillment preference (e.g., carry out, delayed pick up, delivery, etc.), etc.

[0174]  Block 1706 illustrates generating instructions associated with a first Ul to be presented via a customer-
facing device. In at least one example, the merchant application 106 can generate instructions for presenting a
representation of the first data structure via a first Ul presented via the customer-facing device 104A. For instance, a
customer can desire to review his or her ticket and/or provide payment data for paying for the one or more first items
and the first Ul can facilitate such review and/or payment.

[0175]  Block 1708 illustrates sending the instructions to the customer-facing device. In at least one example, the
merchant application 106 can send the instructions to the customer application 114, and the customer application 114
can receive the instructions and present the first Ul associated with the instructions for processing the first transaction,
as illustrated in block 1710. That is, the customer application 114 can present a first Ul on the display 116 associated
with the customer-facing device 104A. In some examples, the first Ul can graphically present the one or more first
items and/or the data associated with the one or more first items (e.g., price, quantity, fulfillment preference, etc.), for
instance via a GUI. Additionally or alternatively, the first Ul can present a call to action as described above.

[0176]  Block 1712 illustrates receiving, at a second merchant-facing device, a second input associated with
second item(s) to be added to a second transaction with a second customer. In at least one example, a merchant can
interact with a Ul (e.g., presented by the merchant application 106 associated with the merchant-facing device 102A)
to add one or more second items to a second ticket. For instance, a merchant can add one or more focd items to a
ticket or a merchant can add one or more clothing items to a ticket. In at least one example, the merchant can add
the one or more second items to the second ticket based at least in part on selecting each item of the one or more
second items from an inventory of the merchant.

[0177]  Block 1714 illustrates generating a second data structure associated with the second transaction. Based
at least in part on receiving the second input, the merchant application 106 can generate a second data structure
associated with the second transaction. The second data structure can include representations of the one or more
second items added to the ticket. In some examples, the data structure can include data associated with the one or
more second items, such as price, quantity, fulfillment preference (e.g., carry out, delayed pick up, delivery, etc.), etc.
[0178]  Block 1716 illustrates generating instructions associated with a second Ul to be presented via the
customer-facing device. In atleast one example, the merchant application 106 can generate instructions for presenting
a representation of the second data structure via the customer-facing device 104A. For instance, a customer can
desire to review his or her ticket and/or provide payment data for paying for the one or more second items and the
second Ul can facilitate such review and/or payment.

[0179]  Block 1718 illustrates sending the instructions to the customer-facing device. In at least one example, the

merchant application 106 can send the instructions to the customer application 114, and the customer application 114
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can receive the instructions and present the second Ul associated with the instructions for processing the second
transaction, as illustrated in block 1710. That s, the customer application 114 can present a second Ul on the display
116 associated with the customer-facing device 104A. In some examples, the second Ul can graphically present the
one or more second items and/or the data associated with the one or more second items (e.g., price, quantity,
fulfillment preference, etc.), via a GUI for instance. Additionally or alternatively, the second Ul can present a call to
action as described above.

[0180]  As described above, in at least one example, while a merchant application 106 associated with the first
merchant-facing device 102A is performing steps 1702-1708 associated with a first transaction between the merchant
and a first customer, another merchant application 106 associated with the second merchant-facing device 102N can
be performing steps 1712-1718 associated with a second transaction between the merchant and a second customer.
That is, as illustrated above, the multiple merchant-facing devices 102A-102N can process multiple transactions for
multiple customers in parallel. Further, while FIG. 17 is described with respect to a second merchant-facing device
102N, in additional or alternative examples, the second merchant-facing device can be a personal device of amerchant
(e.g., having been temporarily provisioned with a merchant application 106) or the customer-facing device 104A that
is executing a merchant application 106 and/or projecting the Ul

[0181] FIG. 18 illustrates an example process 1800 for processing a single transaction using multiple merchant-
facing devices as described herein.

[0182]  Block 1802 illustrates receiving, at a merchant-facing device, a first input associated with item(s) to be
added to atransaction with a customer. In at least one example, a merchant can interact with a Ul to add one or more
items to a ticket. For instance, a merchant can add one or more food items to a ticket or a merchant can add one or
more clothing items to a ticket. In at least one example, the merchant can add the one or more items to the ticket
based at least in part on selecting each item of the one or more items from an inventory of the merchant.

[0183]  Block 1804 illustrates generating a data structure associated with the transaction. Based at least in part
on receiving the first input, the merchant application 106 can generate a data structure associated with the transaction.
The data structure can include representations of the one or more items added to the ticket. In some examples, the
data structure can include data associated with the one or more items, such as price, quantity, fulfillment preference
(e.g., carry out, delayed pick up, delivery, etc.), etc.

[0184]  Block 1806 illusirates presenting a representation of the data struciure via the merchant-facing device. In
at least one example, the merchant application 106 can generate instructions for presenting a representation of the
data structure via the merchant-facing device 102A. For instance, the merchant application 106 can generate
instructions for presenting a representation of the data structure via a Ul that enables the merchant to add additional
items to the ticket or initiate fulfillment or a payment flow for processing the transaction.

[0185]  Block 1808 illustrates determining a second input. In at least one example, the merchant can interact with
the Ul to add additional items to the ticket or initiate fulfillment or a payment flow for processing the fransaction. In
such an example, the merchant application 106 can determine a second input associated with such an interaction.
[0186]  Block 1810 illustrates determining whether the fransaction is complete. In at least one example, the
merchant application 106 can determine whether the fransaction is complete. For instance, the merchant application

106 can determine whether the second input was associated with a final step of fulfilling the ticket, a final step of a
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payment flow, etc. Based at least in part on determining that the transaction is not complete (e.g., the second input
was not associated with the final step of ticket fulfillment and/or the payment flow and thus the transaction is associated
with an “open ticket"), the merchant application 106 can generate instructions associated with another Ul to be
presented via ancther merchant-facing device, such as merchant-facing device 102N, to enable the merchant (e.g.,
via another employes, etc.) to perform subsequent action(s) associated with the transaction, as illustrated in block
1812. Additionally or alternatively, based at least in part on determining that the transaction is not complete (e.g., the
second input was not associated with the final step of ticket fulfillment and/or the payment flow and thus the transaction
is associated with an “open ticket"), the merchant application 106 can generate instructions associated with another
Ul to be presented via a customer-facing device to enable the customer to perform subsequent action(s) associated
with the transaction.

[0187] Block 1814 illustrates sending the instructions to the other merchant-facing device. In atleast one example,
the merchant application 106 can send the instructions to a merchant application 106 associated with the other
merchant-facing device 102N. That is, the merchant application 106 can send instructions associated with another Ul
that is to be presented by another merchant-facing device 102N to enable the merchant to perform subsequent
actions(s) associated with the transaction to a merchant application 106 associated with the other merchant-facing
device 102N.

[0188]  Block 1816 illustrates receiving another input. In at least one example, the merchant can interact with the
other Ul, for instance, to perform a subsequent step in a ticket fulfillment process, a payment flow, stc. In such an
example, the merchant application 106 associated with the other merchant-facing device 102N can send an indication
of the other input associated with such an interaction to the merchant application 106 associated with the merchant-
facing device 102A, and the merchant application 106 can determine whether the transaction is complete. In at least
one example, the indication of the other input can be associated with a transaction identifier so that the merchant
application 106 associated with the merchant-facing device 102A can determine the transaction with which the other
input is associated. In at least one example, the merchant application 106 associated with the merchant-facing device
102A can update the data structure based on the other input.

[0189]  Based at least in part on determining that the transaction is complete (e.g., that the second input, or any
subsequent input, is associated with the final step of the ticket fulfillment, payment flow, etc.), the merchant application
106 can remove the data structure from the merchant-facing device 102A, asillustrated in block 1818, In at least one
example, the data structure can be sent to the payment processing service server(s) 124 for longer-term storage, and
areceipt can be sent to a device operated by the customer (if the customer so elects).

[0190]  While FIG. 18 is described with respect to a second merchant-facing device 102N, in additional or
alternative examples, the second merchant-facing device can be a personal device of a merchant (e.g., having been
temporarily provisioned with a merchant application 106) or the customer-facing device 104A that is executing a
merchant application 106 and/or projecting the Ul

[0191]  FIG. 19 illustrates an example process 1900 for processing transactions via multiple merchant-facing
devices of a multi-device POS system as described herein. FIG. 19 illustrates two merchant-facing devices, such as
merchant-facing device 102A and merchant-facing device 102N, described above with reference to FIG. 1, and a

customer-facing device, such as customer-facing device 104A, described above with reference to FIG. 1. The
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merchant-facing device 102A, the second merchant-facing device 102N, and the customer-facing device 104A can be
coupled to one another per processes described above. Operations performed by a first merchant-facing device 102A
(e.g., the merchant application 106) are illustrated under the first merchant-facing device 102A, operations performed
by a second merchant-facing device 102N (e.g., an instance of the merchant application 106 executable on the second
merchant-facing device 102N) are illustrated under the second merchant-facing device 102N, and operations
performed by a customer-facing device 104A coupled to the first merchant-facing device 102A and/or the second
merchant-facing device 102N (e.g., the customer application 114) are illustrated under the customer-facing device
104A.

[0192]  Block 1902 illustrates receiving a first input associated with first item(s) to be added to a first transaction
with a first customer. In at least one example, a merchant can interact with a Ul presented via the first merchant-
facing device 102A to add one or more items to a ticket. For instance, a merchant can add one or more food items to
a ticket or a merchant can add one or more clothing items to a ticket. In at least one example, the merchant can add
the one or more items to the ticket based at least in part on selecting each item of the one or more items from an
inventory of the merchant. In at least one example, the merchant can add one or more first items to a first ticket
associated with a first customer.

[0193] Block 1904 illustrates generating a first data structure associated with the first transaction. Based at least
in part on receiving the first input, the merchant application 106 associated with the first merchant-facing device 102A
can generate a first data structure associated with the first transaction. The first data structure can include
representations of the one or more first items added to the first ticket. In some examples, the first data structure can
include data associated with the one or more first items, such as price, quantity, fulfillment preference (e.g., carry out,
delayed pick up, delivery, etc.), etc.

[0194]  Block 1906 illustrates receiving a second input associated with second item(s) to be added to a second
transaction with a second customer. In at least one example, a merchant can interact with a Ul presented via the
second merchant-facing device 102N to add one or more items to a ticket. For instance, a merchant can add one or
more food items to a ticket or a merchant can add one or more clothing items to a ticket. In at least one example, the
merchant can add the one or mare items to the ticket based at least in part on selecting each item of the one or more
items from an inventory of the merchant. In at least one example, the merchant can add one or more second items to
a second ticket associated with a second customer. In an example where two separate merchant-facing devices 102
are being used, as described in FIG. 19, different employees (or other agents) of the merchant can be operating each
of the merchant-facing devices 102A, 102N.

[0195]  Block 1908 illustrates generating a second data structure associated with the second transaction. Based
at least in part on receiving the second input, the merchant application 106 associated with the second merchant-
facing device 102N can generate a second data structure associated with the second transaction. The second data
structure can include representations of the one or more second items added to the second ticket. In some examples,
the second data structure can include data associated with the one or more second items, such as price, quantity,
fulfillment preference (e.g., carry out, delayed pick up, delivery, etc.), etc.

[0196]  Block 1910 illustrates generating a duplicate second data structure associated with the second fransaction.

In at least one example, the merchant application 106 associated with the second merchant-facing device 102N can
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generate a duplicate second data structure, which can be sent to the first merchant-facing device 1024, asillustrated
in block 1912. In such an example, the first merchant-facing device 102A and the second merchant-facing device
102N can each have a copy of the second data structure.

[0197]  Block 1914 illustrates receiving the duplicate second data structure. In at least one example, the merchant
application 106 associated with the first merchant-facing device 102A can receive the duplicate second data structure
and can present the duplicate second data structure via a GUI that includes representations of the first data structure
and the duplicate second data structure, as illustrated in block 1916. That is, in at least one example the merchant
application 106 associated with the first merchant-facing device 102A can generate instructions for presenting a
representation of the first data structure and the duplicate second data structure via the GUI. In some examples, the
representations can be pictures (or other images) and the representations can be presented in a picture-in-picture
presentation. In other examples, the representations can be presented in a split screen presentation or another
configuration.

[0198]  Block 1918illustrates receiving an update to the second transaction. In at least one example, the merchant
can interact with the second merchant-facing device 102N to update the second transaction. For instance, the
merchant can add or remove a second item from the one or more second items. Or, the merchant can modify a
second item of the one or more second items.

[0199]  Block 1920 illustrates updating the second data structure. In at least one example, the merchant
application 106 associated with the second merchant-facing device 102N can update the second data structure based
on the update to the second transaction, and can send an indication of the update to the first merchant-facing device
102A, as illustrated in block 1922,

[0200]  Block 1924 illustrates updating the duplicate second data structure based at least in part on the indication.
Based at least in part on receiving the indication of the update, the merchant application 106 associated with the first
merchant-facing device 102A can update the duplicate second data structure.

[0201]  Block 1926 illustrates generating instructions for a Ul associated with the first transaction or the second
transaction. In at least one example, the merchant application 106 associated with the first merchant-facing device
102A can generate instructions associated with a Ul that is to be presented via a customer-facing device 104A coupled
to the first merchant-facing device 102A. The instructions can be associated with presenting the first transaction or
the second transaction (e.g., depending on which customer is interacting with and/or otherwise proximate to the
customer-facing device 104A). The Ul can enable the first customer to review the one or more first items associated
with the first transaction or the second customer to review the one or more second items associated with the second
transaction. Additionally, the Ul can enable the first customer or the second customer to input payment data (e.g., via
a payment reader) to settle the first transaction or the second transaction, respectively.

[0202]  Block 1928 illustrates sending the instructions to a customer-facing device. In at least one example, the
merchant application 106 can send the instructions to the customer-facing device 104A and the customer-facing device
104A can present the Ul via the customer-facing device 104A, as illustrated in block 1930. In at least one example,
the Ul can be a GUI with graphical elements to facilitate the functionality described above.

[0203]  As described above, the multi-device POS system described herein offers a complete POS solution for

merchants that enables merchants to process mare transactions more efficiently than with existing POS systems. As
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described above, the multi-device POS system enables flexible configurations of at least one merchant-facing device
and at least one customer-facing device, which provide efficiencies in payment processing as described above.
[0204]  As described below, techniques described herein are directed to provisioning functionality on personal
devices to enable personal devices to integrate into the multi-device POS system. Techniques described below,
therefore, enable devices provisioned with functionality on further enhance the multi-device POS system described
herein.

Provisioning Functionality on Personal Devices

[0205]  Asdescribed above, in some examples, functionality can be provisioned from a POS device to a personal
device of a user. In some examples, the “user’ can be an employee, or other individual working on behalf of, a
merchant. In other examples, the “user’ can be a customer.

[0206] In some examples, the functionality provisioned can be associated with functionalities that are availed via
the merchant application 106 described above with reference to FIG. 1. For instance, the functionality can enable the
personal device to facilitate transactions between a merchant and a customer. In at least one example, the
functionality can configure the personal device to provide instructions for obtaining and/or directly obtain payment data
to settle a transaction and/or send payment data to the payment processing service server(s) 124. In some examples,
the functionality can enable the personal device to communicate with the merchant-facing device 102A and/or the
customer-facing device 104A to provide payment data and/or settle a transaction. In additional or alternative
examples, the functionality can configure the personal device to generate and/or manage tickets, send and/or track
invoices, manage inventory (e.g., edit inventory, customize products with photos, names, prices, etc., track inventory),
send receipts via email, text, stc., apply discounts and issue refunds, access, search, and/or interact with real-time
sales data and complete sales history, etc. via the personal device. In at least one example, the functionality can be
associated with a dashboard to enable the operator to manage transactions, payments, and so forth, via the dashboard
that is presented on the personal device.

[0207]  In additional or alternative examples, the functionality provisioned can be associated with functionalities
that are availed via the customer application 114 described above with reference to FIG. 1. For instance, the
functionality can configure the personal device to obtain payment data, and related information, and send the payment
data, and related information, to the merchant-facing device 102A. Additionally, the functionality can configure the
personal device to presentinformation to acustomer viaa Ul. Forinstance, the functionality can configure the personal
device to present, among other things, contents of a ticket (e.g., a cart, etc.), such as one or more items associated
with a ticket, an amount of the ticket, and additional information (e.g., taxes, discounts (e.g., item-level or ticket-level),
coupons, etc.) via a Ul. In some examples, the functionality can configure the personal device to present calls to
action via the Ul.

[0208] In some examples, the functionality provisioned can be provisioned as part of a MVC framework.
Traditionally, MVC is an architectural pattern that can be used for developing user interfaces that divides an application
into three interconnected components: a model component, a view component, and a controller component. The three
components separate internal representations of information from the ways information is presented to and accepted
from a user of a device. In at least one example, the model component is the central component of the framework.

The model component can express the behavior of an application, such as the merchant application 106, independent
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of the user interface. The model component can directly manage data, logic, and/or rules associated with the merchant
application 106. The view component can output representations of information, such as a via a GUI. The controller
component can be configured to accept input and convert the input into commands for the model component and/or
the view component.

[0209]  In such examples, one or more components of a MVC framework can be provisioned to a personal device
to effectuate the functionality. In such examples, a view component can be provisioned to the personal device and
the functionality can be provisioned via a model component and/or controller component associated with the merchant-
facing device 102A and/or customer-facing device 104A.

[0210]  FIGS. 20-24 illustrate example environments wherein a POS device can provision functionality on a
personal device as described herein. FIGS. 20-24 are described in the environment 100, described above with
reference to FIG. 1, but are not limited to such an environment.

[0211]  FIG. 20 illustrates an example environment 2000 where the merchant-facing device 102A is provisioning
functionality 2002 to a personal device 2004 of a customer 2006. In some examples, the functionality 2002 can be
associated with one or more functionalities that are availed via the merchant application 106 and/or the customer
application 114, as described above.

[0212]  As described below in additional detalil, in at least one example, a device of the multi-device POS system
(e.g., merchant-facing device 102A and/or customer-facing device 104A) can determine a presence of a personal
device 2004 within a range of the multi-device POS system. In at least one example, the device of the multi-device
POS system can determine that personal device 2004 is within a range of the device based at least in part on an
interaction between the personal device and the device (e.g., atap). In some examples, the device of the multi-device
POS system can determine that personal device 2004 is within a range of the device based at least in part on
determining that the personal device is within a threshold distance of the device. In at least one example, such a
determination can be based on location data (e.g., GPS data) received from the personal device 2004. In an additional
or alternative example, the device of the multi-device POS system can determine that the personal device 2004 is
within a range of the device based at least in part on determining that a signal associated with the personal device
2004 satisfies a threshold. Further, the device of the multi-device POS system can determine that the personal device
2004 is within a range of the device based at least in part on determining how the personal device 2004 responds to
a signal emitted by the device of the multi-device POS system. Moreover, in at least one example, the device of the
multi-device POS system can determine that the personal device 2004 is within a range of the device based at least
in part on determining that the personal device 2004 has joined a same network as the device of the multi-device POS
system (e.g., joined a Wi-Fi network associated with the merchant). Furthermore, in at least one example, the device
of the multi-device POS system can determine that the personal device 2004 is within a range of the device based at
least in part on sensor data identifying a presence of the personal device 2004.

[0213]  Insomeexamples, the payment processing service server(s) 124 can determine a presence of the personal
device 2004 within a range of the multi-device POS system. In such examples, the payment processing service
server(s) 124 can send an indication to the merchant-facing device 102A and/or the customer-facing device 104A

indicating that the personal device 2004 is within a range of the multi-device POS system. While various examples of
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determining a presence of the personal device 2004 are listed above, any combination of the aforementioned
examples could additionally be utilized for determining the presence of the personal device 2004 as described herein.
[0214] In at least one example, based at least in part on determining that the personal device 2004 is within a
range of the multi-device POS system, a device of the multi-device POS system can provision the functionality 2002
to the personal device 2004. While FIG. 20 illustrates the merchant-facing device 102A provisioning the functionality
2002, in additional or alternative examples, the customer-facing device 104A and/for the payment processing service
server(s) 124 can provision the functionality 2002. In some examples, the merchant-facing device 102A can provision
the functionality 2002 to the personal device 2004 directly, for instance, via the network(s) 128. In other examples,
the device can provision the functionality 2002 to the personal device 2004 indirectly via the network(s) 128. For
instance, in some examples, at least some of the functionality 2002 can be provisioned by the payment processing
service server(s) 124, as illustrated by the dashed line 2008,

[0215]  FIG. 21 illustrates additional details associated with an example of environment 2000 where the merchant-
facing device 102A is provisioning functionality 2002 to a personal device 2004 of a customer 2006. As illustrated in
FIG. 21, the merchant-facing device 102A can provision functionality on the personal device 2004 of the customer
2006 at a first time (T+). In at least one example, the functionality can enable the customer to, among other things,
access inventory data associated with a merchant 2100, add one or more items to ticket (e.g., build a virtual cart), and
provide information associated with a payment instrument to satisfy a cost of the ticket. As shown in FIG. 21, the
customer 2006 can utilize her personal device 2004 to build a ticket (e.g., items added to the ticket are shown on the
Ul presented via the personal device 2004). Additional details associated with using a device to build a ticket are
described in U.S. Patent Application No. 15/858,911, which is incorporated in its entirety by reference herein.

[0216]  When the customer 2006 is finished shopping (e.g., at a second time (T5)), the customer 2006 can return
to a check-out station (which can be a same or different location as where the functionality was provisioned) and can
interact with the merchant-facing device 102A and/or the customer-facing device 104A to pay for the items that the
customer 2006 has added to the ticket and thereby complete a transaction between the customer 2006 and the
merchant 2100. For instance, in at least one example, the functionality associated with the personal device 2004 can
transmit the ticket (e.g., a data structure representing the ticket) from the personal device 2004 to the merchant-facing
device 102A (which can then transmit the ticket to the payment processing service server(s) 124) and the merchant-
facing device 102A can interact with the customer-facing device 104A o settle the transaction. Then, the merchant-
facing device 102A can send data associated with the ticket to the customer-facing device 104A and the customer-
facing device 104A can present a Ul prompting the customer 2006 to provide payment data (e.g., via dip, tap, swipe,
etc.). In some examples, the merchant-facing device 102A can send instructions for presenting the Ul to the customer-
facing device 104A. In at least one example, the customer 2006 can provide payment data via the customer-facing
device 104A and the customer-facing device 104A can transmit the payment data to the merchant-facing device 102A.
The merchant-facing device 102A can then transmit the payment data to the payment processing service server(s)
124 for processing the fransaction. The merchant-facing device 102A can receive an indication from the payment
processing service server(s) 124 indicating whether the payment data is authorized for the cost of the transaction, and
can provide a representation of such indication to the customer-facing device 104A. The customer-facing device 104A

can present a Ul that indicates whether the payment data was authorized (e.g., and thus the fransaction is complete),
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the payment data was declined, etc. That is, the personal device 2004 can interact with the merchant-facing device
102A and/or the customer-facing device 104A to complete a payment flow to settle a transaction.

[0217]  In some examples, as described below, the functionality can be de-provisioned from the customer device
2004 responsive to an occurrence of an event. In at least one example, the event can correspond to a settlement of
a fransaction. That is, in the example illustrated in FIG. 21, responsive to the payment data being authorized (or
declined), the merchant-facing device 102A can de-provision the functionality that was provisioned to the personal
device 2004. Additional or alternative examples of events causing such de-provisioning are described below.

[0218]  FIG. 21 is but one example of how a customer 2006 can utilize a personal device 2004 that has been
temporarily provisioned functionality 2002. Of course, other examples are considered to be within the scope of this
disclosure. For instance, temporarily provisioned functionality onto a personal device of a customer can be useful in
a restaurant environment where customers order at a counter. In such an example, functionality can be temporarily
provisioned to a personal device of a customer based on determining that the personal device is within arange of a
multi-device POS system at a restaurant. The temporary provisioning can enable the personal device to present the
restaurant’s inventory (e.g., menu) via the personal device. The customer can interact with his or her personal device
to add one or more items to an order (e.g., ticket) for the customer and the personal device can interact with the multi-
device POS system to fulfill and/or settle the associated transaction. In some examples, the provisioned functionality
can be personalized for the customer, as described below. In at least one example, the provisioned functionality can
present a portion of the restaurant’s inventory that is particularly relevant to the customer. For instancs, if the customer
is vegan, the provisioned functionality can present a portion of the restaurant’s inventory that is associated with vegan
entrees for the customer.

[0219]  FIG. 22 illustrates an example environment 2200 where the merchant-facing device 102A is provisioning
functionality 2202 to a personal device 2204 of a merchant 2300. In some examples, the functionality 2202 can be
associated with the merchant application 106 described above with reference to FIG. 1. In additional or alternative
examples, the functionality 2202 can be associated with the customer application 114 described above with reference
to FIG. 1. In at least one example, based at least in part on determining that the personal device 2004 is within a
range of the multi-device POS system, a device of the multi-device POS system can provision the functionality 2202
to the personal device 2004. While FIG. 22 illustrates the merchant-facing device 102A provisioning the functionality
2002, in additional or alternative examples, the customer-facing device 104A and/or the payment processing service
server(s) 124 can provision the functionality 2202. In some examples, the merchant-facing device 102A can provision
the functionality 2202 to the personal device 2204 directly, for instance, via the network(s) 128. In other examples,
the device can provision the functionality 2202 to the personal device 2204 indirectly via the network(s) 128. For
instance, in some examples, at least some of the functionality 2202 can be provisioned by the payment processing
service server(s) 124, as illustrated by the dashed line 2208,

[0220]  FIG. 23illustrates additional details associated with an example of environment 2200 where the merchant-
facing device 102A is provisioning functionality 2202 to a personal device 2204 of an employee 2206 of (or other agent
working on behalf of) amerchant. Asillustratedin FIG. 23, the merchant-facing device 102A can provision functionality
on the personal device 2204 of the employee 2206 at a first time (T+). In at least one example, the functionality can

enable a merchant 2300, or an employee 2206 of the merchant 2300, to, among other things, access inventory data
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associated with the merchant, generate tickets based at least in part on adding one or more items of inventory to
individual tickets, and collecting information for processing payment for the individual tickets. In some examples, the
functionality can enable a merchant 2300 to split a ticket into multiple tickets (e.g., split ticket handling) so that a group
of customers can individually pay for the item(s) they ordered. Additional details associated with split ticket handling
are described in U.S. Patent Application No. 14/985,528, which is incorporated in its entirety by reference herein.
[0221]  In atleast one example, the employee 2206 can utilize his personal device 2204 to interact with customers,
such as customer 2302. The personal device 2204 can store a local copy of the inventory of the merchant 2300, which
can be accessible via a Ul (as illustrated on the display of the personal device 2204). At a second time (T2), the
employee 2206 can interact with the Ul to add one or more items from the inventory to a ticket associated with the
customer 2302. In at least one example, when the customer 2302 is ready to pay for her item(s), the employee 2206
can utilize his personal device to request payment data from the customer 2302. In some examples, the personal
device 2204 can be associated with a payment reader device that is integrated into the personal device 2204,
insertable into the personal device 2204, or otherwise coupled to the personal device 2204. In such an example, the
customer 2302 can provide payment data via the personal device 2204 and the personal device 2204 can transmit the
payment data to the merchant-facing device 102A. The merchant-facing device 102A can then transmit the payment
data to the payment processing service server(s) 124 for processing the transaction. The merchant-facing device
102A can receive an indication from the payment processing service server(s) 124 indicating whether the payment
data is authorized for the cost of the transaction and can provide a representation of such indication to the personal
device 2204. The personal device 2204 can present a Ul that indicates whether the payment data was authorized
(e.g., and thus the transaction is complete), the payment data was declined, etc.

[0222] In an alternative example, the personal device 2204 can send a duplicate of the ticket (e.g., a duplicate
data structure) to the merchant-facing device 102A. The merchant-facing device 102A can store the duplicate ticket
locally (and, in some examples, can then transmit the ticket to the payment processing service server(s) 124) and,
when the customer 2302 is ready to pay, the customer 2302 can approach a check-out station where the merchant-
facing device 102A and/or the customer-facing device 104A are positioned. The merchant-facing device 102A can
access the duplicate ticket and the merchant-facing device 102A can interact with the customer-facing device 104A to
settle the fransaction. Then, the merchant-facing device 102A can send data associated with the ticket to the
customer-facing device 104A and the customer-facing device 104A can present a Ul prompting the customer 2302 ta
provide payment data (e.g., via dip, tap, swipe, efc.). In an additional or alternative example, the merchant-facing
device 102A can send instructions for presenting the Ul via the customer-facing device 104A. In at least one example,
the customer 2302 can provide payment data via the customer-facing device 104A and the customer-facing device
104A can fransmit the payment data to the merchant-facing device 102A. The merchant-facing device 102A can then
transmit the payment data to the payment processing service server(s) 124 for processing the transaction. The
merchant-facing device 102A can receive an indication from the payment processing service server(s) 124 indicating
whether the payment data is authorized for the cost of the fransaction and can provide a representation of such
indication to the customer-facing device 104A. The customer-facing device 104A can present a Ul that indicates
whether the payment data was authorized (e.g., and thus the transaction is complete), the payment data was declined,

etc.
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[0223]  In some examples, as described below, the functionality can be de-provisioned from the customer device
2204 responsive to an occurrence of an event. In at least one example, the event can correspond to an employee
clocking out. For instance, if the employee 2206 interacts with the merchant-facing device 102A, the customer-facing
device 104A, and/ar the payment processing service server(s) 124 (e.g., via another device), and indicates that he is
finished with his shift, the customer-facing device 104A, and/or the payment processing service server(s) 124 can de-
provision the functionality that was provisioned to the personal device 2004. Additional or alternative examples of
events causing such de-provisioning are described below.

[0224] FIG. 23 is but one example of how a merchant (e.g., employee 2206) can utilize a personal device 2204
that has been temporarily provisioned functionality 2202. Of course, other examples are considered to be within the
scope of this disclosure. For instance, additional details associated with provisioning functionality to devices for use
in merchant environments can be found in U.S. Patent Application No. 15/454,892, which is incorporated in its entirety
by reference herein.

[0225]  While FIGS. 20-23 are described above with reference to operations performed by the merchant-facing
device 102A and/or the customer-facing device 104A, it should be noted, that an instance of the merchant application
106 is performing the actions attributed to the merchant-facing device 102A and an instance of the customer
application 114 is performing the actions attributed to the customer-facing device 104A.

[0226]  FIGS. 24-26 describe various processes for provisioning functionality on a personal device of a user as
described herein. FIGS. 24-26 are described with reference to environment 100 as described above with reference
to FIG. 1; however, additional or alternative environments are considered to be within the scope of this disclosure.
Furthermore, processes 2400-2600 are described with reference to “a device of a POS system.” In some examples,
the device can correspond to the merchant-facing device 102A. In such examples, an instance of the merchant
application 106 on the merchant-facing device 102A can perform the operations described herein. In additional or
alternative examples, the device can corregpond to the customer-facing device 104A. In such examples, an instance
of the customer application 114 can perform the operations described herein,

[0227]  FIG. 24illustrates an example process 2400 for temporarily provisioning functionality on a personal device
of a user as described herein.

[0228]  Block 2402 illustrates determining a presence of a personal device within a range of a POS device (e.g.,
merchant-facing device and/or customer-facing device). In at least one example, a device of the multi-device POS
system can determine a presence of a personal device within a range of the multi-device POS system.

[0229] In at least one example, the device of the multi-device POS system can determine that personal device
2004 is within arange of the device based at least in part on an interaction between the personal device and the device
(e.g., atap).

[0230]  Additionally or alternatively, the device of the multi-device POS system can determine that a personal
device is within arange of the device based at least in part on determining that the personal device is within a threshold
distance of the device of the multi-device POS system. In some examples, the threshold distance can be associated
with a geofence corresponding to a merchant location. In additional or alternative examples, the device of the multi-
device POS system can receive location data (e.g., GPS data) associated with the personal device to determine a

location of the personal device relative to the device of the multi-device POS system,
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[0231]  In atleast one example, the device of the multi-device POS system can determine that a personal device
is within a range of the device based at least in part on determining that a signal associated with the personal device
satisfies a threshald. For instance, in some examples, the device of the multi-device POS system can measure radio
strength signals (e.g., decibels, signal to noise ratio, received signal strength (RSSI), etc.) emitted by the personal
device. Based on determining that the signal satisfies a threshold, the device of the multi-device POS system can
determine the presence of the personal device within the range of the multi-device POS system. Further, the device
of the multi-device POS system can determine that the personal device 2004 is within a range of the device based at
least in part on determining how the personal device 2004 responds to a signal emitted by the device of the multi-
device POS system.

[0232]  Moreover, in at least one example, the device of the multi-device POS system can determine that the
personal device 2004 is within a range of the device based at least in part on determining that the personal device
2004 has joined a same network as the device of the multi-device POS system (e.g., joined a Wi-Fi netwark associated
with the merchant). Furthermore, in at least one example, the device of the multi-device POS system can determine
that the personal device 2004 is within a range of the device based at least in part on sensor data (e.g., cameras, efc.)
identifying a presence of the personal device 2004. In such an example, the sensors can be associated with the
device of the multi-device POS system and/or can be external sensors that communicate to the device of the multi-
device POS system and/or the payment processing service server(s) 124.

[0233] In some examples, payment processing service server(s) 124 can determine a presence of a personal
device within a range of the multi-device POS system. In such examples, the payment processing service server(s)
124 can utilize location data and/or radio strength signals to determine that a personal device is within a range of the
multi-device POS system. Further, the payment processing service server(s) 124 can determine a presence of a
personal device within a range of the multi-device POS system via same and/or similar methods as described above.
In at least one example, the payment processing service server(s) 124 can send an indication to the merchant-facing
device 102A and/or the customer-facing device 104A indicating that a personal device is within a range of the multi-
device POS system.

[0234]  Block 2404 illustrates provisioning functionality on the personal device to configure the personal device to
present a Ul and enable the personal device to interact with the merchant-facing device and/or the customer-facing
device. In at least one example, based at least in part on determining that the personal device is within a range of the
multi-device POS system, a device of the multi-device POS system can provision functionality on the personal device.
In some examples, the device of the multi-device POS system can provision the functionality on the personal device
directly via the network(s) 128. In other examples, the device of the multi-device POS system can provision the
functionality on the personal device indirectly via the network(s) 128.

[0235] In at least one example, the device can provision the functionality on the personal device directly via the
network(s) 128. For instance, in such an example, the merchant-facing device 102A can provision an instance of the
merchant application 106 (or the customer application 114) directly to the personal device via NFC, or the customer-
facing device 104A can provision an instance of the customer application 114 (or the merchant application 106) directly
to the personal device via NFC. In some examples, the merchant-facing device 102A and/or the customer-facing

device 104A can provision portions of the merchant application 106 and/or customer application 114 such that the
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personal device can perform functionalities that are typical of both of the applications, as described herein. Thatis, in
some examples, the functionality provisioned can be a sub-set of instructions associated with the merchant application
106 and/or the customer application 114, which are executable by the personal device fo perform one or more
functionalities as described herein. In at least one example, as described above, the functionality can be provisioned
via a MVC framework.

[0236]  In an additional or altemative example, the device can provision the functionality on the personal device
indirectly. For instance, the device can send an address (e.g., URL, etc.) to the personal device. The address can be
associated with a remote location from which the functionality is accessible (e.g., the payment processing service
server(s) 124). In some examples, the address can be sent via NFC or another short-range network of the network(s)
128. The user of the personal device can interact with the address (e.g., via a selectable control presented via a Ul
of the personal device) and send a request to the remote location for access to the functionality. In such an example,
the functionality can be sent to the personal device from the remote location over the network(s) 128. For instance,
the functionality can be downloaded onto the personal device from the payment processing service server(s) 124. In
at least one example, the functionality can be transmitted to the personal device via a long-range network of the
network (s) 128.

[0237] In some examples, the personal device can have previously downloaded an application that enables
access to the functionality. In such examples, a device of the multi-device POS system and/or the payment processing
service server(s) 124 can provision the functionality on the application responsive to determining the presencs of the
personal device within a range of the multi-device POS system. For instance, the device of the multi-device POS
system and/or the payment processing service server(s) 124 can activate the functionality associated with the
application responsive to determining the presence of the personal device within a range of the multi-device POS
system. In some examples, the device of the multi-device POS system and/or the payment processing service
server(s) 124 can send a request for permission to access the functionality and can provision the functionality on the
application responsive to receiving permission.

[0238]  Furthermore, in at least one example, the user of the personal device can interact with a web browser via
the personal device to request access to the functionality. In at least one example, the personal device can send a
request for the functionality on the device of the multi-device POS system and/or the payment processing service
server(s) 124 via an interaction with the web browser presented via the personal device. Responsive to sending the
request, the device of the multi-device POS system and/or the payment processing service server(s) 124 can provision
the functionality on the personal device. In at least one example, the payment processing service server(s) 124 can
send an instruction to the device of the multi-device POS system that instructs the device of the multi-device POS
system to provision the functionality. In other examples, the payment processing service server(s) 124 can directly
provision the functionality on the personal device.

[0239] In some examples, the device of the multi-device POS system and/for the payment processing service
server(s) 124 can provision functionality on a personal device without request from the personal device (e.g.,
automatically). In other examples, the device of the multi-device POS system and/or the payment processing service
server(s) 124 can provision functionality on a personal device responsive to receiving a request from the personal

device for such functionality.
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[0240]  Block 2406 illustrates determining an occurrence of an event. In at least one example, the functionality
can be associated with one or more limitations on its use. For instance, in some examples, the one or more limitations
can be associated with events, the occurrence of which causes the functionality on be de-provisioned from the personal
device.

[0241] In at least one example, such an event can correspond to a determination that the personal device is
outside of the threshold distance, as described above. In such an example, the device of the multi-device POS system
and/or the payment processing service server(s) 124 can utilize location data and/or signal information to determine
whether the personal device is outside of the threshold distance. Additionally or alternatively, the device of the multi-
device POS system and/or the payment processing service server(s) 124 can utilize signal information to determine
whether a signal asscciated with the personal device satisfies a threshold. Responsive to determining that the
personal device is outside of the threshold distance and/or does not satisfy the threshold associated with signal
strength, the device associated with the multi-device POS system and/or the payment processing service server(s)
124 can de-provision the functionality from the personal device, as illustrated in block 2408,

[0242] In another example, such an event can correspond to a determination that a transaction is settled. As
described above, in some examples, the functionality can enable a customer to interact with a merchant via the
personal device, for instance, to conduct one or more transactions. In at least one example, responsive to determining
that a transaction is settled (e.g., the customer has provided payment data in association with a transaction and the
payment data has been authorized or declined), the device of the multi-device POS system and/or the payment
processing service server(s) 124 can determine that access to the functionality is no longer necessary. As such, the
device associated with the multi-device POS system and/or the payment processing service server(s) 124 can de-
provision the functionality from the personal device, as illustrated in block 2408,

[0243]  Furthermore, in at least one example, such an event can correspond to a determination that an employee
(or other agent), working on behalf of the merchant, clocks-out or otherwise finishes a shift. As described above, in
some examples, the functionality can enable a merchant to interact with one or more customers via the personal
device, for instance, to conduct one or more transactions. In at least one example, an employee can clock-in and
clock-out of an employee management system associated with the multi-device POS system and/or payment
processing service server(s) 124. In such an example, the device of the multi-device POS system and/or the payment
processing service server(s) 124 can determine that an employee clocked-out or otherwise finished a shift, and can
determine that access to the functionality is nc longer necessary. As such, the device associated with the multi-device
POS system and/or the payment processing service server(s) 124 can de-provision the functionality from the personal
device, as illustrated in block 2408.

[0244] In at least one example, such an event can correspond to an expiration of a predetermined period of time.
In such an example, the device of the multi-device POS system and/or the payment processing service server(s) 124
can determine that a predetermined pericd of time associated with the provisioning of the functionality has expired.
Responsive to determining that the predetermined period of time associated with the provisioning of the functionality
has expired, the device associated with the multi-device POS system and/or the payment processing service server(s)

124 can de-provision the functionality from the personal device, as illustrated in block 2408,
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[0245]  In some examples, a user of a personal device with provisioned functionality can interact with the device
of the multi-device POS system to de-provision the functionality. In such an example, the user can tap or otherwise
interact with the merchant-facing device 102A or the customer-facing device 104A to indicate that the provisioned
functionality is no longer needed, desired, etc. Responsive to such an indication, the device associated with the multi-
device POS system and/or the payment processing service server(s) 124 can de-provision the functionality from the
personal device, as illustrated in block 2408,

[0246]  Insome examples, the device associated with the multi-device POS system and/or the payment processing
service server(s) 124 can send a signal to deactivate the functionality provisioned to the personal device. In other
examples, the originally provisioned functionality can include a temporary key or other means for deactivating the
functionality provisioned to the personal device.

[0247]  FIG. 25 illustrates an example process 2500 for personalizing provisioning based on a characteristic of a
user of a personal device as described herein.

[0248]  Block 2502 illustrates determining a presence of a personal device within a range of a POS device. As
described above with reference to FIG. 24, in at least one example, a device of the multi-device POS system can
determine a presence of a personal device within a range of the multi-device POS system. In some examples, the
device of the multi-device POS system can determine that a personal device is within a range of the device based at
least in part on determining that the personal device is within a threshold distance of the device. In an additional or
alternative example, the device of the multi-device POS system can determine that a personal device is within a range
of the device based at Isast in part on determining that a signal associated with the personal device satisfies a
threshold. Furthermore, in some examples, payment processing service server(s) 124 can determine a presence of
a personal device within a range of the multi-device POS system. In such examples, the payment processing service
server(s) 124 can send an indication to the merchant-facing device 102A and/or the customer-facing device 104A
indicating that a personal device is within a range of the multi-device POS system.

[0249]  Block 2504 illustrates accessing user information associated with a user of the personal device. In some
examples, the device associated with the multi-device POS system and/or the payment processing service server(s)
124 can store historical data associated with customers and/or merchants. For instance, in at least one example, the
device associated with the multi-device POS system and/or the payment processing service server(s) 124 can store
profiles associated with individual customers and/or individual merchants. In such examples, the profiles can be
associated with identifiers for identifying the corresponding customers and/or merchants. In at least one example, an
identifier can correspond to a personal device (e.g., a device identifier), an account identifier, an employee identifier,
a biometric identifier, etc.

[0250] In at least one example, a customer profile can include data indicating previous transactions between the
customer and one or more merchants. Such data can indicate items purchased, prices of items, locations of
transactions, time of transactions, payment instruments used, etc. Additionally, data associated with a customer profile
can include data indicating one or more preferences of a customer, such as how a customer prefers to have
functionality provisioned to his or her personal devices (e.g., directly or indirectly), which functionality(s) the customer

uses when interacting with merchants (e.g. virtual cart building, etc.), etc.
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[0251] In at least one example, a merchant profile can include inventory data indicating an inventory of the
merchant, employment data associated with one or more employees of a merchant, payroll data associated with
compensation information for the one or more employees, etc. Further, in some examples, a merchant profile can
include data indicating previous transactions between the merchant and one or more customers. In at least one
example, a merchant profile can include data indicating one or more preferences of the merchant, such as how a
merchant prefers to have functionality provisioned to his or her personal devices (e.g., directly or indirectly), which
functionality(s) the merchant uses when interacting with merchants (e.g., ticket building, checkout, inventory
management, employee management, etc.), etc. In at least one example, a merchant profile can be associated with
one or more employee profiles. An employee profile can be asscciated with an employee identifier and can store
preferences of the employee as well as other information associated with a relationship between the employee and
the merchant (e.g., the employer).

[0252] In at least one example, the device associated with the multi-device POS system and/or the payment
processing service server(s) 124 can determine an identifier associated with the user of the personal device. For
instance, in some examples, the identifier can be a device identifier associated with the personal device. In other
examples, the identifier can be an employee identifier or a biometric identifier. Based at least in part on identifying the
user of the personal device, the device associated with the multi-device POS system and/or the payment processing
service server(s) 124 can access user information associated with the user (e.g., from a corresponding profile).
[0253]  Block 2506 illustrates determining a characteristic associated with the user based at least in part on the
user information. In at least one example, the device associated with the multi-device POS system and/or the payment
processing service server(s) 124 can analyze the user information to identify a characteristic of the user.

[0254]  Block 2508 illustrates personalizing provisioning (e.g., method) and/or functionality on be provisioned
based at least in part on the characteristic. In at least one example, the device associated with the multi-device POS
system and/or the payment processing service server(s) 124 can utilize the characteristic to determine how to provision
the functionality on the user and/or what functionality on provision to the user.

[0255]  For instance, in an example, the characteristic can indicate that a customer prefers to receive functionality
via a direct connection via NFC. In such an example, the device associated with the multi-device POS system and/or
the payment processing service server(s) 124 can provision the functionality via a direct connection via NFC. In
anather example, the characteristic can indicate that a merchant typically uses his or her personal device for inventory
management. In such an example, the device associated with the multi-device POS system and/or the payment
processing service server(s) 124 can determine to provision functionality to enable such inventory management. Or,
the characteristic can indicate that a customer always orders a particular item from the merchant. In such an example,
the device associated with the multi-device POS system and/or the payment processing service server(s) 124 can
provision a functionality to enable the customer to order the particular item (e.g., via a one-click option) when the
customer is within the range of the device of the POS system.

[0256] In at least one example, the device associated with the multi-device POS system and/or the payment
processing service server(s) 124 can utilize a machine-learned model to determine how to personalize the provisioning
and/or functionality. Forinstance, in such an example, the device associated with the multi-device POS system and/or

the payment processing service server(s) 124 can compare user information associated with the user with user
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information associated with other users, and can personalize the provisioning and/or functionality based on the user
information associated with the other users. That is, in some examples, behaviors of other users can be used to inform
how the device associated with the multi-device POS system and/or the payment processing service server(s) 124
provisions functionality and/or what functionality the device associated with the multi-device POS system and/or the
payment processing service server(s) 124 provisions. Machine-learned models can include supervised learning
algorithms, unsupervised learning algorithms, deep learning algorithms, etc.

[0257]  Asanon-limiting example of how behaviors of other users can be used to inform how the device associated
with the multi-device POS system and/or the payment processing service server(s) 124 provisions functionality and/or
what functionality the device associated with the multi-device POS system and/or the payment processing service
server(s) 124 provisions, the device associated with the multi-device POS system and/or the payment processing
service server(s) 124 can determine that a customer frequents a same merchant or type of merchant, and tends to
purchase similar items, as another customer. The items, for instance, can be bulk items which can be difficult to carry
around a store. Accordingly, user information associated with the other customer can indicate that the other customer
utilizes a provisioned cart building functionality when the other customer is shopping at a physical location of a
merchant. As such, the device associated with the multi-device POS system and/or the payment processing service
server(s) 124 can determine to provision functionality that enables the customer to build a cart responsive to
determining that a device operated by the customer is within a range of the device associated with the multi-device
POS system.

[0258]  As another non-limiting example, the device associated with the multi-device POS system and/for the
payment processing service server(s) 124 can determine that a merchant sells similar types of items as another
merchant that uses a particular functionality. For instance, a merchant that owns a restaurant and sells entrees and
beverages is likely to use split ticket handling like another merchant that owns a restaurant and sells entrees and
beverages. Accordingly, user information associated with the other merchant can indicate that the other merchant
utilizes a split ticket handling functionality. As such, the device associated with the multi-device POS system and/or
the payment processing service server(s) 124 can determine to provision functionality that enables the merchant to
utilize split ticket handling responsive to determining that a device operated by the merchant is within a range of the
device associated with the multi-device POS system.

[0259]  FIG. 26 illustrates an example process 2600 for selectively provisioning functionality on one or more
personal devices as described herein.

[0260]  Block 2602 illustrates determining a presence of a personal device within a range of a POS device. As
described above with reference to FIG. 24, in at least one example, a device of the multi-device POS system can
determine a presence of a personal device within a range of the multi-device POS system. In some examples, the
device of the multi-device POS system can determine that a personal device is within a range of the device based at
least in part on determining that the personal device is within a threshold distance of the device. In an additional or
alternative example, the device of the multi-device POS system can determine that a personal device is within a range
of the device based at least in part on determining that a signal associated with the personal device satisfies a
threshold. Furthermore, in some examples, payment processing service server(s) 124 can determine a presence of

a personal device within a range of the multi-device POS system. In such examples, the payment processing service
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server(s) 124 can send an indication to the merchant-facing device 102A and/or the customer-facing device 104A
indicating that a personal device is within a range of the multi-device POS system.

[0261]  Block 2604 illusirates determining a presence of another personal device within the range of the POS
device. In at least one example, a device of the multi-device POS system and/or the payment processing service
server(s) 124 can determine a presence of another personal device within a range of the multi-device POS system.
[0262]  Block 2606 illustrates causing an indication of the personal device and the additional personal device to be
presented via a Ul presented via the POS device. In at least one example, the device associated with the multi-device
POS system and/or the payment processing service server(s) 124 can generate instructions associated with a Ul that
is to be presented via the device associated with the multi-device POS system. The Ul can be a GUI that includes a
graphical element representative of the personal device and ancther graphical element representative of the other
personal device. In some examples, the graphical element can be selectable (e.g., a selectable control).

[0263]  Block 2608 illustrates receiving an input associated with the Ul. In at least one example, the device
associated with the multi-device POS system and/or the payment processing service server(s) 124 can receive an
input associated with the Ul. Forinstance, the device associated with the multi-device POS system and/or the payment
processing service server(s) 124 can receive an input that a graphical element corresponding to the personal device
and/or the other personal device was selected (e.g., by an operator of the device associated with the multi-device POS
system). That is, the device associated with the multi-device POS system and/or the payment processing service
server(s) 124 can receive an indication of which personal device(s) the operator of the device associated with the
multi-device POS system selects for provisioning functionality.

[0264]  Block 2610 illustrates selectively provisioning functionality on the personal device and/or the additional
personal device based on the input. Responsive to receiving the input, the device agsaciated with the multi-device
POS system and/or the payment processing service server(s) 124 can determine which of the personal device(s) to
provision functionality. For instance, if the input indicates that the operator of the device associated with the multi-
device POS system selected the personal device, the device associated with the multi-device POS system and/or the
payment processing service server(s) 124 can provision functionality on the personal device. Additionally or
alternatively, if the input indicates that the operator of the device associated with the multi-device POS system selected
the other personal device, the device associated with the multi-device POS system and/or the payment processing
service server(s) 124 can provision functionality on the other personal device.

[0265]  Process 2600 enables an operator of a device associated with a multi-device POS system to selectively
provision functionality on personal devices. In other examples, an operator of a device associated with a multi-device
POS system can uniformly provision functionality on personal devices. In some examples, selective provisioning can
be executed without requiring input from an operator of a device associated with a multi-device POS system (e.g.,
automatically). For instance, in some examples, the device of the multi-device POS system and/or the payment
processing service server(s) 124 can selectively provision functionality on personal device(s) based on distance, signal
strength, loyalty, an order in which provisioning was requested, etc., without any input from an operator.

[0266] It should be noted that while FIGS. 20-26 are directed to provisioning functionality on a personal device, in
additional or alternative examples, similar technigues can be implemented to provision functionality onto a merchant-

facing device, such as merchant-facing device 102A, and/or a customer-facing device, such as customer-facing device
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104A. In such an example, the provisioning device can be another merchant-facing device, a customer-facing device,
and/or the payment processing service server(s) 124.

[0267] In at least one example, the provisioning techniques described above can be useful for additional and/or
alternative purposes. For instance, the payment processing service server(s) 124 can access provisioning data to
determine when and/or where functionality was temporarily provisioned to a personal device of a customer. Such
information can be useful for validating purchases (e.g., fraud prevention) and/or validating reviews (e.g.,
authentication of reviews). Similarly, by enabling customers to use their personal devices to interact with merchants,
merchants can gain valuable insight into customer preferences. For instance, by using location data to frack the
location of a customer throughout a store, merchants can learn customer habits and can further personalize the
customer experience (e.g., with the merchant or other merchants that subscribe to payment processing services from
the payment processing service provider). Merchants can similarly use provisioning data to determine which
employees engaged in particular transactions (e.g., quality control) and/or were present at particular times (e.g., theft
detection).

[0268]  As described above, techniques described herein are directed to provisioning functionality on personal
devices to enable personal devices to integrate into the multi-device POS system. Such integration enables devices
provisioned with functionality on further enhance the multi-device POS system described herein.

Multi-functionality Devices

[0269]  As described below, techniques described herein are directed to provisioning functionality on merchant-
facing devices and/or customer-facing devices to enable the merchant-facing devices andfor customer-facing devices
to execute functionality different than what a typical merchant-facing device andfor customer-facing device would
execute. Such additional functionalities expand the usefulness of the multi-device POS system thereby enhancing
both payment processing efficiencies andfor customer experiences. For instance, additional functionalities described
below improve customer experience and/or security by minimizing the time where a payment instrument is out of sight
of a customer. That is, by enabling the merchant-facing devices and/or customer-facing devices to execute
functionality different than what a typical merchant-facing device and/or customer-facing device would execute,
transactions can be processed with more transparency. Furthermore, techniques described below enable the
presentation of duplicative user interfaces. Such duplicity can improve oversight, training, consistency of customer
experiences, etc,

[0270]  As described above in some examples, a merchant-facing device of a multi-device POS system can
perform merchant functionality and customer functionality. Additionally or alternatively, a customer-facing device of a
multi-device POS system can perform customer functionality and merchant functionality. That is, merchant-facing
devices and/or customer-facing devices can have multiple functionalities to enhance the multi-device POS system
described herein. While described in the context of merchant-facing devices andfor customer-facing devices, in at
least one example, a personal device can additionally or alternatively be provisioned with functionality that enables it
to perform multiple functionalities (e.g., merchant and/or customer).

[0271]  “Merchant functionality” as described herein can be associated with functionalities that are availed via the
merchant application 106 described above with reference to FIG. 1. For instance, merchant functionality can enable

a device to facilitate transactions between a merchant and a customer. In at least one example, the merchant
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functionality can configure a device to provide instructions for obtaining and/or directly obtain payment data to settle a
transaction and/or send payment data to the payment processing service server(s) 124. In some examples, the
merchant functionality can configure a device to generate and/or manage tickets, send and/or track invoices, manage
inventory (e.g., edit inventory, customize items in the inventory with photos, names, prices, etc., track inventory), send
receipts via email, text, etc., apply discounts and issue refunds, access, search, and/or interact with real-time sales
data and complete sales history, etc. via the personal device. In at least one example, the merchant functionality can
be associated with a dashboard to enable an operator of a device to manage transactions, payments, and so forth,
via the dashboard that is presented on the personal device. Of course, other merchant functionalities are considered
to be within the scope of this disclosure.

[0272]  “Customer functionality’ as described herein can be associated with functionalities that are availed via the
customer application 114 described above with reference to FIG. 1. For instance, customer functionality can configure
a device to obtain payment date, and related information, and send the payment data, and related information, to a
merchant-facing device 102A. Additionally, the customer functionality can configure a device to present information
to a customer via a Ul. Forinstance, the customer functionality can configure a device to present, among other things,
contents of aticket (e.g., a cart, etc.), such as one or more items associated with a ticket, an amount of the ticket, and
additional information (e.g., taxes, discounts (e.g., item-level or ticket-level), coupons, etc.) via a Ul. In some
examples, the customer functionality can configure a device to present calls to action via the Ul. Of course, other
customer functionalities are considered to be within the scope of this disclosure.

[0273]  FIGS. 27-31illustrates some example environments wherein a merchant-facing device and/or a customer-
facing device are implementing multiple functionalities as described herein.

[0274]  FIG. 27 illustrates an example environment where a customer-facing device 2700 of a multi-device POS
system can execute merchant functionality and customer functionality as described herein. As illustrated, a merchant
(or an agent working on behalf of the merchant) 2702 can interact with a merchant-facing device 2704, which can
correspond to the merchant-facing device 102A described above with reference to FIG. 1. The merchant-facing device
2704 can be coupled to at least one customer-facing device 2700, which can correspond to the customer-facing device
104A described above with reference to FIG. 1. A customer 2706 is shown interacting with the customer-facing device
2700.

[0275]  In at least one example, at a first time (T+) the customer-facing device 2700 can present a Ul 2708, which
can be a graphical representation of one or more items that the customer 2706 desires to purchase from the merchant
2702 (e.g., a graphical representation of a ticket). Such a functionality is typically associated with a customer
application executable by the customer-facing device 2700 (e.g., viewing item(s) associated with a ticket).

[0276] In at least one example, at a second time (T2), the customer 2706 can review the ticket and can interact
with the Ul 2708 to modify the ticket. For instance, if the ticket includes an item that the customer 2706 did not order,
or that the customer 2706 ordered but no longer desires, etc., the customer 2706 can interact with the Ul 2708 to
remove an item from the ticket. Such functionality is typically associated with a merchant application executable by
the merchant-facing device 2704 (e.g., building a ticket and/or modifying item(s) on a ticket). However, in at least one

example, as illustrated in FIG. 27, the customer-facing device 2700 can perform such functionality.
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[0277] At athird time (Ts), the customer-facing device 2700 can present a new Ul 2710 to instruct the customer
2706 to provide payment (and authorization for payment) via the customer-facing device 2700. Such a functionality
is typically associated with a customer application executable by the customer-facing device 2700 (e.g., executing
payment flow for settling a transaction). Although not pictured, in some examples, the customer 2706 can interact
with a Ul after having paid for the transaction (e.g., after the third time (Ts)) to further add and/or modify the ticket.
Such functionality is typically associated with a merchant application executable by the merchant-facing device 2704
(e.g., building a ticket and/or modifying item(s) on a ticket).

[0278] That is, as illustrated in FIG. 27, the customer-facing device 2700 can toggle between customer
functionality, merchant functionality, and customer functionality. In some examples, the customer-facing device 2700
can perform merchant functionality via an executable instance of a merchant application associated with the customer-
facing device 2700. In other examples, the customer-facing device 2700 can perform merchant functionality via a view
of a MVC framework associated with the merchant-facing device 2704 and the customer-facing device 2700.
Additional details associated with both examples are provided below.

[0279]  FIG. 28 illustrates another example environment where a customer-facing device 2800 of a multi-device
POS system can execute merchant functionality and customer functionality as described herein. As illustrated, a first
employee 2802 (or other agent) of a merchant can interact with a merchant-facing device 2804, which can correspond
to the merchant-facing device 102A described above with reference to FIG. 1. The merchant-facing device 2804 can
be coupled to at least one customer-facing device 2800, which can correspond to the customer-facing device 104A
described above with reference to FIG. 1. A second employee (or other agent) 2806 of the merchant is shown
interacting with the customer-facing device 2800.

[0280]  In atleast one example, the customer-facing device 2800 can be provisioned access to an inventory of the
merchant (e.g., via provisioning data associated with at least a portion of the inventory to the customer-facing device
2800 or a channel for accessing the inventory on the merchant-facing device 2804). Such functionality is typically
associated with a merchant application. However, by configuring the customer-facing device 2800 to perform such
functionality, the second employee 2806 can carry the customer-facing device 2800 throughout a merchant
environment (e.g., a store) to interact with customers, such as customer 2808. In at least one example, the second
employee 2806 and/or the customer 2808 can interact with the customer-facing device 2800 to add one or more items
from the merchant’s inventory to a ticket associated with the customer 2808. In such an example, the customer-facing
device 2800 can generate a data structure representative of the ticket and can send the data structure (or a duplicate
thereof) to the merchant-facing device 2804. The merchant-facing device 2804 can present at least a portion of the
data structure via a Ul 2810 presented on a display 108 of the merchant-facing device 2804. That is, the merchant-
facing device 2804 can enable the first employee 2802 to view the state of the customer-facing device 2800. In some
examples, the Ul 2810 can present a Ul that substantially resembles the Ul 2812 on the customer-facing device 2800.
In some examples, the Ul 2810 can be a duplicate of the Ul 2812. In other examples, the Ul 2810 can substantially
resemble the Ul 2812 such that the Ul 2810 differs from the Ul 2812 less than a similarity threshold. In other examples
(e.g., asillustrated in FIG. 28), the Ul 2810 can present a picture-in-picture presentation of the Ul 2812 within the Ul

2810. In some examples, the Ul 2810 can include a representation of each customer-facing device coupled to the
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merchant-facing device 2804 and the first employee 2802 can selectively view and/or interact with individual
representations of customer-facing devices.

[0281]  FIG. 29illustrates yet another example environment where a customer-facing device 2900 of a multi-device
POS system can execute merchant functionality and customer functionality as described herein. Omitted from FIG.
29, but similar to FIG. 28, a first employee (or other agent) of a merchant can interact with a merchant-facing device,
which can correspond to the merchant-facing device 102A described above with reference to FIG. 1. The merchant-
facing device can be coupled to at least one customer-facing device 2900, which can correspond to the customer-
facing device 104A described above with reference to FIG. 1. A second employee (or other agent) 2902 of the
merchant is shown interacting with the customer-facing device 2900.

[0282] In some examples, the customer-facing device 2900 can transition between providing merchant
functionality on providing customer functionality. For instance, as illustrated in FIG. 29, after a ticket has been built
via selection from the inventory of the merchant (as described above with reference to FIG. 28) at a first time (T4), the
customer-facing device 2900 can transition to executing a payment flow functionality on facilitate settlement of a
transaction associated with the ticket, as illustrated by Ul 2904, at a second time (T2). Such functionality is typically
associated with customer functionality performed by a customer application. As illustrated, a customer 2906 is
interacting with the Ul 2904 to authorize a transaction.

[0283]  Asillustrated in FIGS. 28 and 29, the customer-facing device 2800 andfor 2900 can toggle between
merchant functionality and customer functionality. In some examples, the customer-facing device 2800 and/or 2900
can perform merchant functionality via an executable instance of a merchant application associated with the customer-
facing device 2800 and/or 2900. In other examples, the customer-facing device 2800 and/or 2900 can perform
merchant functionality via a view of a MVC framework associated with a merchant-facing device, such as merchant
device 2804, and the customer-facing device 2800. Additional details associated with both examples are provided
below.

[0284]  As described above, enabling the customer-facing device 2800 and/or 2900 to perform merchant
functionality (in addition to customer functionality) improves customer experience and/or security by minimizing the
time where a payment instrument is out of sight of a customer, such as customer 2808 and/or customer 2906. That
is, by enabling the customer-facing device to execute functionality different than what a typical customer-facing device
would execute, fransactions can be processed with more fransparency, and thus security. Furthermore, the ability to
present a duplicate Ul of the Ul 2812 via the Ul 2810, as described above with reference to FIG. 28, allows for
improvements with respect to employee oversight, training, consistency of customer experiences, efc.

[0285]  FIG. 30 illustrates another example environment where a customer-facing device 3000 of a multi-device
POS system can execute merchant functionality and customer functionality as described herein. Omitted from FIG.
30, but similar to FIG. 28, a first employee (or other agent) of a merchant can interact with a merchant-facing device,
which can correspond to the merchant-facing device 102A described above with reference to FIG. 1. The merchant-
facing device can be coupled to at least one customer-facing device 3000, which can correspond to the customer-
facing device 104A described above with reference to FIG. 1. A second employee (or other agent) 3002 of the

merchant is shown interacting with the customer-facing device 3000.

52



10

15

20

25

30

35

WO 2019/190809 PCT/US2019/022809

[0286]  As described above, in at least one example, at a first time (T1) the customer-facing device 3000 can
present a Ul 3004, which can be a graphical representation of one or more items that a group of customers 3006A-N
desires to purchase from the merchant (e.g., a graphical representation of a ficket). Such a functionality is typically
associated with a customer application executable by the customer-facing device 3000 (e.g., viewing item(s)
associated with a ticket). In at least one example, a first customer 3006A can interact with the Ul 3004 to identify one
or more items that she desires to purchase. That is, the first customer 3006A can indicate which item(s) she desires
to split from the ticket associated with the group. As a non-limiting example, the first customer 3006A can select “wine
A" and “bread” as the items she desires to purchase.

[0287]  Responsive to receiving such an input, the customer-facing device 3000 can generate a second ticket (e.g.,
a second data structure) associated with the items that the first customer 3006A desires to purchase, as shown at the
second time (T2). The items that the first customer 3006A does not desire to purchase can remain on the original
ticket. That s, as shown in FIG. 30, afirst ticket (and thus first data structure) can be associated with the first customer
3006A and a second ticket (and thus second data structure) can be associated with the other customers 3006B and
3006N in the group. The customers 3006A-3006N can pass the customer-facing device 3000 around the table (or the
employee 3002 can move around the table with the customer-facing device 3000) and each customer 3006A, 3006B,
and 3006N can identify the items that they desire to split from the second ticket. In at least one example, a Ul 3008
that illustrates one or more split tickets (e.g., the first ticket and the second ticket) can be presented via the customer-
facing device 3000. Such split-ticket functionality is typically performed by a merchant application.

[0288]  Asillustrated in FIG. 30, the customer-facing device 3000 can toggle between merchant functionality and
customer functionality. In some examples, the customer-facing device 3000 can perform merchant functionality via
an executable instance of a merchant application associated with the customer-facing device 3000. In other examples,
the customer-facing device 3000 can perform merchant functionality via a view of a MVC framework associated with
amerchant-facing device (not pictured in FIG. 30) and the customer-facing device 3000. Additional details agsociated
with both examples are provided below.

[0289]  FIG. 31 illustrates an example environment where a merchant-facing device 3100 of a multi-device POS
system can execute merchant functionality and customer functionality as described herein. As illustrated, a merchant
(or an agent working on behalf of the merchant) 3102 can interact with a merchant-facing device 3100, which can
correspond to the merchant-facing device 102A described above with reference to FIG. 1. The merchant-facing device
3100 can be coupled to at least one customer-facing device 3102, which can correspond to the customer-facing device
104A described above with reference to FIG. 1. A customer 3106 is shown interacting with the customer-facing device
3104.

[0290] In atleast one example, the merchant-facing device 3100 can present a Ul 3108, which can be a graphical
representation of one or more items the customer 3106 desires to purchase from the merchant 3102 (e.g., a graphical
representation of a ticket). Such a functionality is typically associated with a customer application executable by the
customer-facing device 3104 (e.g., viewing item(s) associated with a ticket). Additionally, in at least one example, the
merchant-facing device 3100 can present, via the Ul 3108, a graphical representation of a step in a payment flow for
settling a transaction associated with the ticket. This functionality, too, is typically associated with a customer

application executable by the customer-facing device 3104 (e.g., processing a payment flow to settle a transaction).
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However, in some examples, the merchant-facing device 3100 can toggle between merchant functionality and
customer functionality. In some examples, the merchant-facing device 3100 can perform customer functionality via
an executable instance of a customer application associated with the merchant-facing device 3100. In other examples,
the merchant-facing device 3100 can perform customer functionality via a view of a MVC framework associated with
amerchant-facing device 3100 and the customer-facing device 3104. Additional details associated with both examples
are provided below.

[0291]  In some examples, the merchant-facing device 3100 can perform such functionality based at least in part
on receiving an indication that a display 3010 associated with the customer-facing device 3104 is disabled. The display
3010 can be disabled, for example, due to a software and/or hardware malfunction. For instance, the display 310 can
be disabled due to an incompatible driver and/or unreadable signal. Additionally or alternatively, the display 310 can
be disabled due to physical damage. In some examples, the display 3104 can be disabled due to the customer-facing
device 3104 entering a low power mode and turning off the display 3104 to save power (e.g., extend battery life, etc.).
Or, the display 3104 can be disabled due to the merchant explicitly turning off the display 3104 (adjusting the settings
associated with the display). In such an example, a reader device associated with the customer-facing device 3104
can dtill be operational for reading payment data from payment instrument(s). That is, in such an example, the
customer-facing device 3104 can be used to obtain payment data, but other customer functionalities can be executed
by the merchant-facing device 3100.

[0292]  FIGS. 27-31 are merely illustrative examples of multi-functionality devices as described herein. Of course,
additional or alternative examples are considered to be within the scope of this disclosure.

[0293]  FIGS. 32-34 provide additional details associated with enabling multiple functionalities on a merchant-
facing device and/or a customer-facing device associated with the multi-device POS system as described herein.
[0294]  FIG. 32 illustrates an example environment 3200 where a customer-facing device of a multi-device POS
system andfor a merchant-facing device of a multi-device POS system can execute merchant functionality and
customer functionality based on applications executable by the respective devices as described herein. FIG. 32 is
illustrated with devices previously described above with reference to FIG. 1. For instance, FIG. 32 includes the
merchant-facing device 102A, which is coupled to at least one customer-facing device 104A. The merchant-facing
device 102A and/or the customer-facing device 104A can communicate with the payment processing service server(s)
124 via the network(s) 128. However, unlike the devices described above with reference to FIG. 1, in FIG. 32, the
merchant-facing device 102A includes an instance of the customer application 114 and the customer-facing device
104A includes an instance of the merchant application 106.

[0295]  As described above, in some examples, the merchant-facing device 102A can perform customer
functionalities in addition to merchant functionalities. In at least one example, the merchant-facing device 102A can
perform such customer functionalities via an instance of the customer application 114 that is executable on the
merchant-facing device 102A, as illustrated in FIG. 32. In some examples, the customer application 114 can be
temporarily provisioned to the merchant-facing device 102A as described above. In other examples, the customer
application 114 can be installed on the merchant-facing device 102A and can be activated for performing customer
functionalities. In at least one example, the customer application 114 can be temporarily provisioned and/or activated

in association with a customer state. That is, responsive to determining that the merchant-facing device 102A
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transitions out of a merchant state, the customer application 114 can be temporarily provisioned and/or activated in
association with a transition to a customer state. In at least one example, as provided above, the merchant-facing
device 102A can toggle between the merchant functionality and customer functionality. In such examples, the
merchant-facing device 102A can run the merchant application 106 for performing the merchant functionality and the
customer application 114 for performing the customer functionality, and the merchant-facing device 102A can toggle
between the two, often seamlessly without the operator noticing a transition between the two applications.

[0296]  Similarly, the customer-facing device 104A can perform merchant functionalities in addition to customer
functionalities. In at least one example, the customer-facing device 104A can perform such functionality via an
instance of the merchant application 106 that is executable on the customer-facing device 104A, as illustrated in FIG.
32. In some examples, the merchant application 106 can be temporarily provisioned to the customer-facing device
104A as described above. In other examples, the merchant application 106 can be installed on the customer-facing
device 104A and can be activated for performing merchant functionalities. In at least one example, the merchant
application 106 can be temporarily provisioned andfor activated in association with a merchant state. That is,
responsive to determining that the customer-facing device 104A transitions out of a customer state, the merchant
application 106 can be temporarily provisioned and/or activated in association with a transition to a merchant state. In
at least one example, as provided above, the customer-facing device 104A can toggle between the customer
functionality and merchant functionality. In such examples, the customer-facing device 104A can run the merchant
application 106 for performing the merchant functionality and the customer application 114 for performing the customer
functionality, and the customer-facing device 104A can toggle between the two, often seamlessly without the operator
noticing a transition between the two applications.

[0297] It should be noted that while the merchant application 106 and the customer application 114 are both shown
in FIG. 32, in some examples, a single application that is capable of performing both customer functionalities and
merchant functionalities can be stored on the merchant-facing device 102A and/or the customer-facing device 104A
to configure the respective device(s) to execute the various functionalities described herein.

[0298]  In some examples, the merchant-facing device 102A and/or the customer-facing device 104A may not
have connectivity to the payment processing service server(s) 124. In such examples, the merchant-facing device
102A and the customer-facing device 104A can communicate with each other via short-range networks (e.g.,
BLUETOOTH®, BLE, NFC, Wi-Fi, etc.). In an example where the merchant-facing device 102A has connectivity to
the payment processing service server(s) 124, but the customer-facing device 104A does not, the customer-facing
device 104A can communicate with the merchant-facing device 102A via short-range networks (e.g., BLUETOOTH®,
BLE, NFC, Wi-Fi, etc.), and the merchant-facing device 102A can communicate with the payment processing service
server(s) 124. That is, in such examples, the customer-facing device 104A can communicate with the payment
processing service server(s) 124 indirectly.

[0299]  FIG. 33 illustrates an example environment 3300 where a customer-facing device of a multi-device POS
system can execute merchant functionality (in addition to or as an altemnate to customer functionality) based on a MYC
framework as described herein. FIG. 33is illustrated with devices previously described above with reference to FIG. 1.
For instance, FIG. 33 includes the merchant-facing device 102A, which is coupled to at least one customer-facing

device 104A. The merchant-facing device 102A and/or the customer-facing device 104A can communicate with the
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payment processing service server(s) 124 via the network(s) 128. In FIG. 33, various components are omitted from
the merchant-facing device 102A and the customer-facing device 104A for ease of understanding. However, the
merchant-facing device 102A and the customer-facing device 104A can include any or all of the components described
above with reference to FIG. 1.

[0300]  As described above, the customer-facing device 104A can perform merchant functionalities in addition to
customer functionalities. In at least one example, the customer-facing device 104A can perform such functionality via
an MVC framework, as illustrated in FIG. 33. Traditionally, MVC is an architectural pattern that can be used for
developing user interfaces that divides an application into three interconnected components: a model component, a
view component, and a controller component. The three components separate internal representations of information
from the ways information is presented to and accepted from a user of a device.

[0301] In at least one example, the model component is the central component of the framework. The model
component can express the behavior of an application, such as the merchant application 106, independent of the user
interface. The model component can directly manage data, logic, and/or rules associated with the merchant
application 106. The view component can output representations of information, such as a via a GUI. The controller
component can be configured to accept input and convert the input into commands for the model component and/or
the view component,

[0302]  Asillustrated in FIG. 33, in at least one example, the merchant-facing device 102A can be associated with
the model component 3302 and the contraller component 3304. The customer-facing device 104A can be associated
with the view component 3308. In such an example, the model component 3302 can express the merchant application
106, independent of the user interface. The model component 3302 can directly manage data, logic, and/or rules
associated with the merchant application 106. In at least one example, the model component 3302 can send an
instruction to the view component 3306. The instruction can be associated with a merchant functionality (e.g., adding
item(s) to a ticket, editing item(s) associated with a ticket, etc.). The view component 3306 can output a representation
of information, such as via a GUI, to facilitate the merchant functionality. In at least one example, a customer can
interact with the GUI and the view component 3306 can provide an indication of the input back to the controller
component 3304. The controller component 3304 can be configured to accept input and convert the input into
commands for the model component 3302 and/or the view component 3306. Then, the view component 3306 on the
customer-facing device 104A awaits further instruction from the model component 3302 on the merchant-facing device
102A.

[0303]  FIG. 34 illustrates an example environment 3400 where a merchant-facing device of a multi-device POS
system can execute customer functionality (in addition to or as an alternate to merchant functionality) based on a MYC
framework as described herein. FIG. 34 is illustrated with devices previously described above with reference to FIG. 1.
For instance, FIG. 34 includes the merchant-facing device 102A, which is coupled to at least one customer-facing
device 104A. The merchant-facing device 102A and/or the customer-facing device 104A can communicate with the
payment processing service server(s) 124 via the network(s) 128. In FIG. 34, various components are omitted from
the merchant-facing device 102A and the customer-facing device 104A for ease of understanding. However, the
merchant-facing device 102A and the customer-facing device 104A can include any or all of the components described

above with reference to FIG. 1.
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[0304]  As described above, in some examples, the merchant-facing device 102A can perform customer
functionalities in addition to merchant functionalities. In at least one example, the merchant-facing device 102A can
perform such functionality via an MVC framework, as illustrated in FIG. 34. As described above, MVC is an
architectural pattern that can be used for developing user interfaces that divides an application into three
interconnected components; a model component, a view component, and a controller component. The three
components separate internal representations of information from the ways information is presented to and accepted
from a user of a device.

[0305]  Asillustrated in FIG. 34, in at least one example, the customer-facing device 104A can be associated with
the model component 3402 and the controller component 3404. The merchant-facing device 102A can be associated
with the view component 3406. In such an example, the model component 3402 can express the customer application
114, independent of the user interface. The model component 3402 can directly manage data, logic, and/or rules
associated with the customer application 114. In at least one example, the model component 3402 can send an
instruction to the view component 3406. The instruction can be associated with a customer functionality (e.g., viewing
item(s) associated with a ticket, executing step(s) of a payment flow, etc.). The view component 3406 can output a
representation of information, such as a GUI, to facilitate the customer functionality. In at least one example, a
customer can interact with the GUI and the view component 3406 can provide an indication of the input back to the
controller component 3404. The controller component 3404 can be configured to accept input and convert the input
into commands for the model component 3402 and/or the view component 3406. Then, the view component 3406 on
the merchant-facing device 102A awaits further instruction from the model component 3402 on the customer-facing
device 104A.

[0306]  FIGS. 35-37 illustrate various processes associated with enabling multi-functionality devices as described
herein. FIGS. 35-37 are illustrated in the environment 100 described above, but are not limited to implementation in
such an environment. Operations performed by a first merchant-facing device 102A are illustrated under the first
merchant-facing device 102A and operations performed by a customer-facing device 104A coupled to the first
merchant-facing device 102A are illustrated under the customer-facing device 104A.

[0307]  FIG. 35illustrates an example process 3500 for enabling a merchant-facing device of a multi-device POS
system to perform merchant functionality and customer functionality as described herein.

[0308]  Block 3502 illustrates presenting, by a merchant-facing device operating in a first state, a Ul on a display
108 of the merchant-facing device. As described above, in at least one example, a merchant application 106
executable by the merchant-facing device 102A can generate instructions for presenting, on a display 108 of the
merchant-facing device 102A, a Ul that enables a merchant (or individual working on behalf of the merchant) to perform
one or more merchant functionalities.

[0309]  Block 3504 illustrates receiving an indication of an event. In some examples, the merchant application 106
can receive an indication of an event, such as a disablement of a display 116 associated with a customer-facing device
104A that is coupled to the merchant-facing device 102A. That is, in some examples, responsive to a display 116 of
a customer-facing device 104A becoming disabled, the customer-facing device 104A can send an indication to the

merchant-facing device 102A indicating such.
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[0310]  Block 3506 illustrates transitioning from the first state to a second state, the second state enabling the
merchant-facing device to perform an additional functionality. In at least one example, the merchant-facing device
102A can fransition from a first state—a merchant state—whereby the merchani-facing device 102A is performing
merchant functionalities to a second state—a customer state—whereby the merchant-facing device 102A can perform
customer functionalities. In some examples, the merchant-facing device 102A can transition from the first state to the
second state based at least in part on receiving the indication of the event. In additional or alternative examples, the
merchant-facing device 102A can transition from the first state to the second state based at least in part on receiving
an input requesting to transition from the first state to the second state. In other examples, the merchant-facing device
102A can transition from the first state to the second state based at least in part on detecting a change in a position of
the merchant-facing device 102A and/or a portion of the merchant-facing device 102A (e.g., the display 106). For
instance, in at least one example, the merchant-facing device 102A can utilize sensor data to determine that an
orientation of the merchant-facing device 102A and/or a portion of the merchant-facing device 102A (e.g., the display
106) has changed (e.g., from facing an employee of a merchant to facing a customer), and the merchant-facing device
102A can fransition from the first state to the second state based at least in part on detecting the change in orientation
of the merchant-facing device 102A.

[0311]  As described above, in some examples, the merchant-facing device 102A can perform customer
functionality via an executable instance of the customer application 114 associated with the merchant-facing device
102A. As described above, in some examples, the customer application 114 can be temporarily provisioned to the
merchant-facing device 102A. In other examples, the customer application 114 can be installed on the merchant-
facing device 102A and can be activated for performing customer functionalities. In at least one example, the customer
application 114 can be temporarily provisioned and/or activated in association with a customer state. That is,
responsive to determining that the merchant-facing device 102A transitions out of the first state (e.g., the merchant
state), the customer application 114 can be temporarily provisioned and/or activated in association with a transition to
the second state (e.g., the customer state). In at least one example, as provided above, the merchant-facing device
102A can toggle between the merchant functionality and customer functionality. In such examples, the merchant-
facing device 102A can run the merchant application 106 for performing the merchant functionality and the customer
application 114 for performing the customer functionality, and the merchant-facing device 102A can toggle between
the two, often seamlessly without the operator noticing a transition between the two applications.

[0312]  In other examples, the merchant-facing device 102A can perform customer functionality via a view of a
MVC framework associated with a merchant-facing device 102A and the customer-facing device 104A, as described
above with reference to FIG. 34. In such examples, the customer-facing device 104A can determine that the merchant-
facing device 102A has transitioned the first state to the second state as illustrated in block 3508, and can provision
the additional functionality on the merchant-facing device 1024, as illustrated in block 3510.

[0313]  In such an example, and as described above with reference to FIG. 34, the customer-facing device 104A
can be associated with the model component 3402 and the controller component 3404. The merchant-facing device
102A can be associated with the view component 3406. In such an example, the model component 3402 can express
the customer application 114, independent of the user interface. The model component 3402 can directly manage

data, logic, and/or rules associated with the customer application 114. In at least one example, the model component
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3402 can send an instruction to the view component 3406. The instruction can be associated with a customer
functionality (e.g., viewing item(s) associated with a ticket, executing step(s) of a payment flow, etc.). The view
component 3406 can output a representation of information, such as a GUI, to facilitate the customer functionality. In
at least one example, a customer can interact with the GUI and the view component 3406 can provide an indication
of the input back to the controller component 3404. The controller component 3404 can be configured to accept input
and convert the input into commands for the model component 3402 and/or the view component 3406. Then, the view
component 3406 on the merchant-facing device 102A awaits further instruction from the model component 3402 on
the customer-facing device 104A.

[0314]  Block 3512 illustrates updating the Ul based at least in part on the additional functionality. In at least one
example, based at least in part on the second state enabling the merchant-facing device 102A to perform an additional
functionality, the merchant-facing device 102A can update the Ul based at least in part on the additional functionality.
In some examples, an instance of the customer application 114 can generate instructions for updating the Ul. In other
examples, a view component 3406 associated with the merchant-facing device 102A can receive instructions from a
model component 3402 associated with the customer-facing device 104A for updating the Ul

[0315] FIG. 36 illustrates an example process 3600 for enabling a customer-facing device of a multi-device POS
system to perform merchant functionality and customer functionality as described herein.

[0316]  Block 3602 illustrates presenting, by a customer-facing device operating in a first state, a Ul on a display
116 of the customer-facing device. As described above, in at least one example, a customer application 114
executable by the customer-facing device 104A can generate instructions for presenting, on a display 116 of the
customer-facing device 104A, a Ul that enables a customer to interact with the customer-facing device 104A to perform
one or more customer functionalities.

[0317]  Block 3604 illustrates transitioning from the first state to a second state, the second state enabling the
customer-facing device to perform an additional functionality. In at least cne example, the customer-facing device
104A can trangition from a first state—a customer state—whereby the customer-facing device 104A is performing
customer functionalities to a second state—a merchant state—whereby the customer-facing device 104A can perform
merchant functionalities. In some examples, the customer-facing device 104A can transition from the first state to the
second state based at least in part on receiving an input requesting to transition from the first state to the second state.
In other examples, the customer-facing device 104A can transition from the first state to the second state based at
least in part on detecting a change in a position of the customer-facing device 104A and/or a portion of the customer-
facing device 104A. For instance, in at least cne example, the customer-facing device 104A can utilize sensor data
to determine that an orientation of the customer-facing device 104A and/or a portion of the customer-facing device
104A has changed (e.g., from facing an employee of a merchant to facing a customer), and the customer-facing device
104A can fransition from the first state to the second state based at least in part on detecting the change in orientation
of the customer-facing device 104A.

[0318]  As described above, in some examples, the customer-facing device 104A can perform merchant
functionality via an executable instance of the merchant application 106 associated with the customer-facing device
104A. In some examples, the merchant application 106 can be temporarily provisioned to the customer-facing device

104A as described above. In other examples, the merchant application 106 can be installed on the customer-facing
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device 104A and can be activated for performing merchant functionalities. In at least one example, the merchant
application 106 can be temporarily provisioned andfor activated in association with a merchant state. That is,
responsive to determining that the customer-facing device 104A transitions out of the first state (e.g., the customer
state), the merchant application 106 can be temporarily provisioned and/or activated in association with a transition to
the second state (e.g., the merchant state). In at least one example, as provided above, the customer-facing device
104A can toggle between the customer functionality and merchant functionality. In such examples, the customer-
facing device 104A can run the merchant application 106 for performing the merchant functionality and the customer
application 114 for performing the customer functionality, and the customer-facing device 104A can toggle between
the two, often seamlessly without the operator noticing a transition between the two applications.

[0319]  In other examples, the customer-facing device 104A can perform merchant functionality via a view of a
MVC framework associated with a merchant-facing device 102A and the customer-facing device 104A, as described
above with reference to FIG. 33. In such examples, the merchant-facing device 102A can determine that the customer-
facing device 104A has transitioned the first state to the second state as illustrated in block 3606, and can provision
the additional functionality on the customer-facing device 104A, as illustrated in block 3608.

[0320] In such examples, and as described above with reference to FIG. 33, the merchant-facing device 102A
can be associated with the model component 3302 and the controller component 3304. The customer-facing device
104A can be associated with the view component 3306. In such an example, the model component 3302 can express
the merchant application 106, independent of the user interface. The model component 3302 can directly manage
data, logic, and/or rules associated with the merchant application 106. In at least one example, the model component
3302 can send an instruction to the view component 3308. The instruction can be associated with a merchant
functionality (e.g., adding item(s) to a ticket, editing item(s) associated with a ticket, etc.). The view component 3306
can output a representation of information, such as a GUI, to facilitate the merchant functionality. In at least one
example, a customer can interact with the GUI and the view component 3306 can provide an indication of the input
back to the controller component 3304. The controller component 3304 can be configured to accept input and convert
the input into commands for the model component 3302 and/or the view component 3306. Then, the view component
3306 on the customer-facing device 104A awaits further instruction from the model component 3302 on the merchant-
facing device 102A.

[0321]  Block 3610 illusirates updating the Ul based at least in part on the additional functionality. In at least one
example, based at least in part on the second state enabling the customer-facing device 104A to perform an additional
functionality, the customer-facing device 104A can update the Ul based at least in part on the additional functionality.
In some examples, an instance of the merchant application 106 can generate instructions for updating the Ul. In other
examples, a view component 3306 associated with the customer-facing device 104A can receive instructions from a
model component 3302 associated with the merchant-facing device 102A for updating the Ul.

[0322]  Block 3612 illustrates presenting at least a portion of the Ul on a display 108 of the merchant-facing device.
In at least one example, the merchant application 106 associated with the merchant-facing device 102A can generate
instructions for presenting at least a portion of the Ul presented on the display 116 of the customer-facing device 104A
on a display 108 of the merchant-facing device 102A. In some examples, the merchant-facing device 102A can

present a duplicate of the Ul presented on the display 116 of the customer-facing device 104A such that as the
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customer-facing device 104A receives inputs, the Ul presented via the merchant-facing device 102A reflects such
inputs in near-real time. In other examples, the merchant-facing device 102A can present a representation of the Ul
presented on the display 116 of the customer-facing device 104A. In at least one example, such a representation can
be presented via a picture-in-picture presentation. In some examples, the Ul presented via the merchant-facing device
102A can include a representation of each customer-facing device that is coupled to the merchant-facing device 102A.
The representations can be associated with selectable controls to enable the merchant (or employee thereof) to view
and/or interact with individual representations of the customer-facing devices and associated transactions. For
example, a selection of a particular representation of each customer-facing device can cause the Ul presented via the
respective customer-facing device to be enlarged and/ or additional details can be presented on the merchant-facing
device 102A.

[0323]  Block 3614 illustrates receiving an input via the Ul presented via the customer-facing device. In at least
one example, an operator (e.g., customer or merchant) can interact with the Ul presented via the customer-facing
device 104A. Responsive to receiving an input associated with such an interaction, the customer-facing device 104A
can send an indication of the input to the merchant-facing device 102A, as illustrated in block 3616, and can update
the Ul based at least in part on the input, as illustrated in block 3618. Upon receiving the indication of the input, the
merchant-facing device 102A can update at least the portion of the Ul presented on the display 108 of the merchant-
facing device 102A, as illustrated in block 3620. In some examples, an instance of the merchant application 106
executable by the customer-facing device 104A can send the indication of the input to the merchant-facing device
102A. In other examples, the view component 3306 can provide indication of the input back to the controller
component 3304. The controller component 3304 can be configured to accept input and convert the input into
commands for the model component 3302 and/or the view component 3306. Then, the view component 3306 on the
customer-facing device 104A awaits further instruction from the model component 3302 on the merchant-facing device
102A.

[0324]  FIG. 37 illustrates an example process 3700 for managing inventory when a customer-facing device of a
multi-device POS system is performing merchant functionality that affects inventory as described herein.

[0325]  Block 3702 illustrates presenting, by a customer-facing device operating in a first state, a Ul on a display
116 of the customer-facing device. As described above, in at least one example, a customer application 114
executable by the customer-facing device 104A can generate instructions for presenting, on a display 116 of the
customer-facing device 104A, a Ul that enables a customer to interact with the customer-facing device 104A to perform
one or more customer functionalities.

[0326]  Block 3704 illustrates transitioning from the first state to a second state, the second state enabling the
customer-facing device to perform an additional functionality. In at least one example, the customer-facing device
104A can transition from a first state—a customer state—whereby the customer-facing device 104A is performing
customer functionalities to a second state—a merchant state—whereby the customer-facing device 104A can perform
merchant functionalities. In some examples, the customer-facing device 104A can transition from the first state to the
second state based at least in part on receiving an input requesting to transition from the first state to the second state.

In other examples, the customer-facing device 104A can transition from the first state to the second state based at
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least in part on detecting a change in a position of the customer-facing device 104A or a portion of the customer-facing
device 104A, as described above.

[0327]  Block 3706 illustrates accessing, by the merchant-facing device 102A and from server(s), an instance of
inventory associated with a merchant. As described above, the merchant application 106 can be associated with
functionality for managing inventory of a merchant. As described above, the inventory of a merchant can indicate a
quantity of each item that a merchant has available for sale. In at least one example, the payment processing service
server(s) 124 can store the inventory in a database and the merchant application 106 can access an instance of the
inventory from the payment processing service server(s) 124,

[0328]  Block 3708 illustrates determining, by the merchant-facing device, that the customer-facing device has
transitioned the first state to the second state. In atleast one example, the merchant-facing device 102A can determine
that the customer-facing device 104A fransitions from the first state—a customer state—whereby the customer-facing
device 104A is performing customer functionalities to the second state—a merchant state—whereby the customer-
facing device 104A can perform merchant functionalities.

[0329]  Block 3710 illustrates provisioning access to the inventory to the customer-facing device. In at least one
example, one of the merchant functionality availed to the customer-facing device 104A can be reviewing the inventory
of the merchant to build a ticket. Accordingly, in at least one example, the merchant-facing device 102A can provision
access to the inventory to the customer-facing device 104A. In some examples, the access can be provisioned to an
instance of the merchant application 106 executable by the customer-facing device 104A. In other examples, the
access can be provisioned via an MVC framework.

[0330]  Block 3712 illustrates presenting, based on receiving the access to the inventory, at least a portion of the
inventory via the Ul. Based at least in part on receiving access to the inventory, the customer-facing device 104A can
present at least a portion of the inventory via the Ul. In some examples, the Ul can be presented by an instance of
the merchant application 106 executable by the customer-facing device 104A. In other examples, the Ul can be
presented via an MVC framework.

[0331]  Block 3714 illustrates receiving an input via the UI, the input associated with adding an item of the inventory
to aticket. In at least one example, a customer (or an employee of the merchant) can interact with the Ul to add an
item to a ticket. Responsive to receiving an input associated with such an interaction, the customer-facing device
104A can send an indication of the input to the merchant-facing device 102A, as illustrated in block 3716, and can
update the Ul based at least in part on the input, as illustrated in block 3718. Upon receiving the indication of the
input, the merchant-facing device 102A can update at least the portion of the inventory, as illustrated in block 3720.
In some examples, an instance of the merchant application 106 executable by the customer-facing device 104A can
send the indication of the input to the merchant-facing device 102A. In other examples, the view component 3306 can
provide indication of the input back to the controller component 3304. The controller component 3304 can be
configured to accept input and convert the input into commands for the model component 3302 and/or the view
component 3306. For instance, the model component 3302 can receive the commands from the controller component
3304 and can update the inventory responsive to receiving the commands.

[0332] In some examples, the merchant-facing device 102A and/or the customer-facing device 104A can lose

connectivity to the payment processing service server(s) 124 (e.g., due to disruptions in connectivity). In such
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examples, the merchant-facing device 102A and/or the customer-facing device 104A can operate in offline mode. In
such examples, the merchant-facing device 102A can, in block 3706, for example, download an instance of the
inventory and can update the locally stored instance of the inventory based on input received from the customer-facing
device 104A (and/or input received from the merchant-facing device 102A). When the connectivity is restored, the
merchant-facing device 102A can send the current inventory to the payment processing service server(s) 124 so that
the locally stored inventory and the remotely stored inventory can be synchronized.

[0333]  As described above, techniques described herein are directed to provisioning functionality on merchant-
facing devices and/or customer-facing devices to enable the merchant-facing devices and/or customer-facing devices
to execute functionality different than what a typical merchant-facing device andfor customer-facing device would
execute. Such additional functionalities expand the usefulness of the multi-device POS system thereby enhancing
both payment processing efficiencies and/or customer experiences.

Components of POS Environment

[0334]  FIGS. 38-41 below depict illustrative block diagrams of select components of environment 100 described
above with reference to FIG. 1.

[0335] FIG. 38 illustrates depicts an illustrative block diagram of select components of the payment processing
service server(s) 124. In some examples, the payment processing service server(s) 124 can include one or more
server computing devices 3800 or other types of computing devices that can be embodied in any number of ways.
For instance, in the case of a server, the modules, other functional components, and data can be implemented on a
single server, a cluster of servers, a server farm or data center, a cloud-hosted computing service, a cloud-hosted
storage service, and so forth, although other computer architectures can additionally or alternatively be used.

[0336]  Further, while FIG. 38 illustrates the components and data of the server(s) 3800 as being present in a
single location, these components and data can alternatively be distributed across different computing devices and
different locations in any manner. Consequently, the functions can be implemented by server(s) 3800, with the various
functionality described above distributed in various ways across the different computing devices. Multiple server(s)
3800 can be located together or separately, and organized, for example, as virtual servers, server banks and/or server
farms. The described functionality can be provided by the servers of a single entity or enterprise, or can be provided
by the servers and/or services of multiple different buyers/customer or enterprises.

[0337] In the illustrated example, the server(s) 3800 can include one or more processors 3802, one or more
computer-readable media 3804, and one or more communication interfaces 3806. Each processor 3802 can be a
single processing unit or a number of processing units, and can include single or multiple computing units or multiple
processing cores. The processor(s) 3802 can be implemented as one or more microprocessors, microcomputers,
microcontrollers, digital signal processors, central processing units, state machines, logic circuitries, andfor any
devices that manipulate signals based on operational instructions. For instancs, the processor(s) 3802 can be one or
more hardware processors and/or logic circuits of any suitable type specifically programmed or configured to execute
the algorithms and processes described herein. The processor(s) 3802 can be configured to fetch and execute
computer-readable instructions stored in the computer-readable media 3804, which can program the

processor(s) 3802 to perform the functions described herein.
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[0338]  The computer-readable media 3804 can include volatile and nonvolatile memory and/or removable and
non-removable media implemented in any type of technology for storage of information, such as computer-readable
instructions, data structures, program modules, or cther data. Such computer-readable media 3804 can include, but
is not limited to, RAM, ROM, EEPROM, flash memory or other memory technology, optical storage, solid state storage,
magnetic tape, magnetic disk storage, RAID storage systems, storage arrays, network attached storage, storage area
networks, cloud storage, or any other medium that can be used to store the desired information and that can be
accessed by a computing device. Depending on the configuration of the server(s) 3800, the computer-readable
media 3804 can be a type of computer-readable storage media and/or can be a tangible non-transitory media to the
extent that when mentioned, non-transitory computer-readable media exclude media such as energy, carrier signals,
electromagnetic waves, and signals per se.

[0339]  The computer-readable media 3804 can be used to store any number of functional components that are
executable by the processors 3802. In many examples, these functional components comprise instructions or
programs that are executable by the processors 3802 and that, when executed, specifically configure the one or more
processors 3802 to perform the actions attributed above to payment processing service server(s). Functional
components stored in the computer-readable media 3804 can include an information module 3808, a payment
processing module 3810, a device identifier module 3812, and/or a provisioning module 3814. Additional functional
components stored in the computer-readable media 3804 can include an operating system 3816 for controlling and
managing various functions of the server(s) 3800. Furthermors, in at least one example, the computer-readable media
3804 can store other modules and data 3818.

[0340] In atleast one example, the information module 3808 can enable the server(s) 3800 to, among other things,
access, receive, send, track, parse, and/or store (or otherwise manage the storage of) information, such as transaction
data, payment data, merchant profiles, customer profiles, inventory, etc.

[0341]  In some examples, the payment processing module 3810 can enable the server(s) 3800 to, among other
things, process payments for one or more merchants. For instance, the payment processing module 3810 can provide
the functionality for processing payments for multiple different merchants. In at least one example, the payment
processing module 3810 can receive transaction data and/or payment data and can communicate with one or more
card networks, or other payment services, to authorize transactions based on the transaction data and/or the payment
data.

[0342] In atleast one example, the device identifier module 3812 can be configured to receive requests to register
a new device with the payment processing service. In some examples, the device identifier module 3812 can assist
with setting up a new account associated with the new device. In other examples, the device identifier module 3812
can receive a request associated with an account identifier of a previously registered merchant and can access
information associated with the corresponding account (e.g., via a profile corresponding to the account identifier). The
device identifier module 3812 can send such information (or representations thereof) to the new device to assist with
onboarding.

[0343]  The provisioning module 3814 can assist with temporarily provisioning functionality on devices (e.g.,
personal devices of users, merchant-facing devices, customer-facing devices, etc.). In at least one example, the

provisioning module 3814 can determine that a device is within a range of a POS system and can provision such
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functionality on the device, as described above. In some examples, a user can actuate a hyperlink that causes a
request to be sent to the server(s) 3800. In such examples, the provisioning module 3814 can provision the
functionality responsive to receiving the request. In at least one example, the provisioning module 3814 can access
information stored in the information module 3808 to personalize at least one of how functionality is provisioned to a
device and/or what functionality is provisioned to the device.

[0344]  Inaddition, the computer-readable media 3804 can store data used for performing the operations described
herein. The server(s) 3800 can also include or maintain other functional components and data, such as other modules
and data 3818, which can include programs, drivers, efc., and the data used or generated by the functional
components. Further, the server(s) 3800 can include many other logical, programmatic and physical components, of
which those described above are merely examples that are related to the discussion herein.

[0345]  The communication interface(s) 3806 can include one or more interfaces and hardware components for
enabling communication with various other devices, such as over the network(s) 128. For example, communication
interface(s) 3806 can enable communication through one or more of the Internet, cable networks, cellular networks,
wireless networks (e.g., Wi-Fi) and wired networks, Bluetooth®, BLE, NFC, and the like, as additionally enumerated
elsewhere herein.

[0346]  The server(s) 3800 can further be equipped with various input/output (I/O) devices 3820. Such I/O devices
3820 can include a display, various user interface controls (e.g., buttons, joystick, keyboard, mouse, touch screen,
etc.), audio speakers, connection ports and so forth.

[0347]  FIG. 39 depicts an illustrative block diagram of select components of an example merchant-facing device
1024, in accordance with some implementations as described herein.

[0348]  The merchant-facing computing device 3900 can be any suitable type of computing device, e.g., portable,
semi-portable, semi-stationary, or stationary. Some examples of the merchant-facing computing device 3900 can
include tablet computing devices; smart phones and mobile communication devices; laptops, netbooks and other
portable computers or semi-portable computers; desktop computing devices, terminal computing devices and other
semi-stationary or stationary computing devices; dedicated register devices; wearable computing devices, or other
body-mounted computing devices; augmented reality devices; or other computing devices capable of sending
communications and performing the functions according to the techniques described herein.

[0349] In the illustrated example, the merchant-facing computing device 3900 includes at least one processor
3902, one or more computer-readable media 3904, one or more communication interfaces 3906, and one or more
input/output (I/0) devices 3908. Each processor 3802 can itself comprise one or more processors or processing cores.
For example, the processor 3902 can be implemented as one or more microprocessors, microcomputers,
microcontrollers, digital signal processors, central processing units, state machines, logic circuitries, andfor any
devices that manipulate signals based on operational instructions. In some cases, the processor 3902 can be one or
more hardware processors and/or logic circuits of any suitable type specifically programmed or configured to execute
the algorithms and processes described herein. The processor 3902 can be configured to fetch and execute
computer-readable processor-executable instructions stored in the computer-readable media 3904,

[0350] Depending on the configuration of the merchant-facing computing device 3900, the computer-readable

media 3904 can be an example of tangible non-transitory computer storage media and can include volatile and
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nonvolatile memory and/or removable and non-removable media implemented in any type of technology for storage
of information such as computer-readable processor-executable instructions, data structures, program modules or
other data. The computer-readable media 3904 can include, but is not limited to, RAM, ROM, EEPROM, flash memory,
solid-state storage, magnetic disk storage, opfical storage, and/or other computer-readable media technology.
Further, in some cases, the merchant-facing computing device 3900 can access external storage, such as RAID
storage systems, storage arrays, network attached storage, storage area networks, cloud storage, or any other
medium that can be used to store information and that can be accessed by the processor 3902 directly or through
another computing device or network. Accordingly, the computer-readable media 3904 can be computer storage
media able to store instructions, modules or components that can be executed by the processor 3902. Further, when
mentioned, non-transitory computer-readable media exclude media such as energy, carrier signals, electromagnetic
waves, and signals per se.

[0351]  The computer-readable media 3904 can be used to store and maintain any number of functional
components that are executable by the processor 3902. In some implementations, these functional components
comprise instructions or programs that are executable by the processor 3902 and that, when executed, implement
operational logic for performing the actions and services attributed above to the merchant-facing computing device
3900. Functional components of the merchant-facing computing device 3900 stored in the computer-readable media
3904 can include a merchant application 3910. The merchant application 3910 can correspond to the merchant
application 106 described above. In some examples, the computer-readable media 3904 can include an instance of
a customer application, such as customer application 114, described above (not illustrated in FIG. 39). Additional
functional components can include an operating system 3912 for controlling and managing various functions of the
merchant-facing computing device 3900 and for enabling basic user interactions with the merchant-facing computing
device 3900.

[0352]  In addition, the computer-readable media 3904 can also store data, data structures and the like, that are
used by the functional components. For example, data stored by the computer-readable media 3904 can include
device identifier information 3916, which can indicate which customer-facing device(s) and/or merchant-facing
device(s) are coupled to the merchant-facing computing device 3900. The data stored by the computer-readable
media 3904 can further include settings information 3918 and profile information 3920. The settings information 3918
can store settings information associated with the settings of the merchant-facing computing device 3900. For
instance, the settings information 3918 can store information such as languages available on the merchant-facing
computing device 3900, a language selection for the merchant-facing computing device 3900 (e.g., input language,
keyboard language, spoken language, etc.), characteristics (e.g., high contrast) associated with the merchant-facing
computing device 3900, volume control, brightness control, network pricrities (e.g., back-up networks), date, time, time
zone, passwords, account information, etc.  The profile information 3920 can store one or mare profiles associated
with the merchant and/or customer(s) of the merchant, as described above.

[0353]  Depending on the type of the merchant-facing computing device 3900, the computer-readable media 3904
can also optionally include other functional components and data, such as other modules and data 3920, which can

include programs, drivers, etc., and the data used or generated by the functional components. Further, the merchant-
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facing computing device 3900 can include many other logical, programmatic and physical components, of which those
described are merely examples that are related to the discussion herein.

[0354]  The communication interface(s) 3906 can include one or more interfaces and hardware components for
enabling communication with various other devices, such as over the network(s) 128, or directly. For example,
communication interface(s) 3906 can enable communication through one or more of the Internet, cable networks,
cellular networks, wireless networks (e.g., Wi-Fi) and wired networks, as well as close-range communications such as
Bluetooth®, BLE, NFC, and the like, as additionally enumerated elsewhere herein. Additionally or alternatively, the
communication interface(s) 3906 can include one or more Universal Serial Bus (USB) interfaces, Ethernet interfaces,
etc.

[0355]  The merchant-facing computing device 3900 can further include the one or more 1/0 devices 3908. The
170 devices 3908 can include speakers, a microphone, a camera, a projector, a cash drawer, a printer, a barcode
scanner, a scale, a kitchen display system (KDS), various user controls (e.g., buttons, a joystick, a keyboard, a keypad,
etc.), a haptic output device, and so forth. In at least one example, the 1/0 devices 3908 can be peripheral devices.
In other examples, the 1/0 devices 3908 can be integrated into the customer-facing computing device 4100.

[0356] FIG. 39 further illustrates that the merchant-facing computing device 3900 can include a display 3922,
mentioned above. Depending on the type of computing device used as the merchant-facing computing device 3900,
the display 3922 can employ any suitable display technology. For example, the display 3922 can be a liquid crystal
display, a plasma display, a light-emitting diode display, an OLED (organic light-emitting diode) display, an electronic
paper digplay, or any other suitable type of display able to present digital content thereon. In some examples, the
display 3922 can have a touch sensor associated with the display 3922 to provide a touchscreen display configured
to receive touch inputs for enabling interaction with a graphic interface presented on the display 3922. Accordingly,
implementations herein are not limited to any particular display technology. Alternatively, in some examples, the
merchant-facing computing device 3800 may not include the display 3922, and information can be presented by other
means, such as aurally.

[0357]  In addition, the merchant-facing computing device 3900 can include or can be connectable to a payment
reader (not pictured in FIG. 39). In some examples, the payment reader can plug in to a port in the merchant-facing
computing device 3900, such as a microphone/headphone port, a data port, or other suitable port. The payment
reader can include a read head for reading a magnetic strip of a payment card, and further can include encryption
technology for encrypting the information read from the magnetic strip. Alternatively, numerous other types of payment
readers can be employed with the merchant computing devices herein, depending on the type and configuration of
the merchant-facing computing device 3900.

[0358]  Other components included in the merchant-facing computing device 3900 can include various types of
sensors 3924, which can include a GPS device able to indicate location information, as well as other sensors such as
an accelerometer, gyroscope, compass, proximity sensor, and the like. Additionally, the merchant-facing computing
device 3900 can include various other components, some of which are described below with reference to FIG. 40.
[0359]  FIG. 40 depicts a block diagram that includes additional details associated with components of the
merchant-facing computing device 3900. As described in FIG. 39, the merchant-facing computing device 3900 can

include processar(s) 3902 and computer-readable media 3904. For instance, in at least one example, the merchant-
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facing computing device 3900 includes a SoC (System-on-chip) processor 4000 and associated flash memory 4002
and RAM 4004.

[0360]  As described above in FIG. 39, the merchant-facing computing device 3900 can include communication
interface(s) 3906, which can include one or more Universal Serial Bus (USB) interfaces, Ethernet interfaces, etc. For
instance, a USB-A port 4006 can be provided for connecting other devices or components to the merchant-facing
computing device 3900 as appropriate. Additionally or alternatively, a USB+Power port 4008 can be provided, which
can be connected to a 5-port USB Hub 4010, for various peripherals associated with a point-of-sale system, including
areceipt printer, cash drawer, barcode scanner, scale, keyboard, USB-ethernet dongle/USB mifi, and other point-of-
sale peripheral components known in the art. While both a USB-A port and a USB+Power port are separately
identified, such should not be considered limitation. The merchant-facing computing device 3900 can have any
number of USB ports, and the ports can be of any suitable characteristics. Furthermore, a Wi-Fi receiver 4012 is
illustrated as being in communication with the processor 4000 to perform the wireless communication, for example,
with one or more customer-facing computing devices, one or more other merchant-facing computing devices, and/or
other point-of-sale system components, or for example a payment system. As described above, in additional or
alternative examples, the merchant-facing computing device 3900 can include receivers for other types of wireless
communication, for instance via one or more of the Internet, cable networks, cellular networks, Bluetooth®, BLE, NFC,
and the like, as additionally enumerated elsewhere herein.

[0361] A USB port 4014 is provided for detachably connecting the merchant-facing computing device 3900 to at
least one customer-facing computing device. The term “detachably” is intended to refer to the ability for the merchant-
facing computing device 3900 to be connected to a customer-facing computing device but also configured to being
detached from the customer-facing computing device when desired for storage, upgrades, or other uses. This mating
(or, coupling as described above) between the devices can be through wired connections shown or wirelessly, as
described herein.

[0362]  The merchant-facing computing device 3900 can further include a power supply 4016 (e.g., P2 60W
ACIDC) for providing power through the 5-port USB Hub H3 4010 via a connector associated with the USB+Power
port 4008 on the merchant-facing computing device 3900. In at least one example, the USB+Power port 4008 can be
associated with a Power Management Integrated Circuit (PMIC) 4018. A PMIC is an integrated circuit for managing
power requirements of the host system. In additional or alternative examples, the merchant-facing computing device
3900 can have a battery for providing power (although not pictured). Furthermore, the merchant-facing computing
device 3900 can include a debug module 4020 for appropriate debugging of the merchant-facing computing device
3900 and the various components thereof. As described above, the merchant-facing computing device 3900 can
include one or more input/output devices 3908. For instance, the merchant-facing computing device 3900 can include
an audio amplifier 4022 and a speaker 4024 for providing the appropriate audio for the merchant-facing computing
device 3900. In FIG. 39, the merchant-facing computing device 3900 is shown with a display 3922, In FIG. 40, a
display 4026 is illustrated as being connected to the processor 4000, for example a 13.3-inch LDC display having a
resolution of 1920x1080 IPS 166 PPI. The display 4026 can provide the interfaces and outputs described herein to

the merchant-facing computing device 3900 to be viewed by a merchant.
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[0363]  FIG. 41 depicts an illustrative block diagram of select components of an example customer-facing device
104A, in accordance with some implementations as described herein.

[0364]  The customer-facing computing device 4100 can be any suitable type of computing device, e.g., portable,
semi-portable, semi-stationary, or stationary. Some examples of the customer-facing computing device 4100 can
include tablet computing devices; smart phones and mobile communication devices; laptops, netbooks and other
portable computers or semi-portable computers; desktop computing devices, terminal computing devices and other
semi-stationary or stationary computing devices; dedicated register devices; wearable computing devices, or other
body-mounted computing devices; augmented reality devices; or other computing devices capable of sending
communications and performing the functions according to the techniques described herein.

[0365] In the illustrated example, the customer-facing computing device 4100 includes at least one processor
4102, one or more computer-readable media 4104, one or more communication interfaces 4106, and one or more
input/output (1/0) devices 4108. Each processor 4102 can itself comprise one or more processors or processing cores.
For example, the processor 4102 can be implemented as one or more microprocessors, microcomputers,
microcontrollers, digital signal processors, central processing units, state machines, logic circuitries, andfor any
devices that manipulate signals based on operational instructions. In some cases, the processor 4102 can be one or
more hardware processors and/or logic circuits of any suitable type specifically programmed or configured to execute
the algorithms and processes described herein. The processor 4102 can be configured to fetch and execute
computer-readable processor-executable instructions stored in the computer-readable media 4104,

[0366]  Depending on the configuration of the customer-facing computing device 4100, the computer-readable
media 4104 can be an example of tangible non-transitory computer storage media and can include volatile and
nonvolatile memory and/or removable and non-removable media implemented in any type of technology for storage
of information such as computer-readable processor-executable instructions, data structures, program modules or
other data. The computer-readable media 4104 can include, but is not limited to, RAM, ROM, EEPROM, flash memory,
solid-state storage, magnetic disk storage, optical storage, andfor other computer-readable media technology.
Further, in some cases, the customer-facing computing device 4100 can access external storage, such as RAID
storage systems, storage arrays, network attached storage, storage area networks, cloud storage, or any other
medium that can be used to store information and that can be accessed by the processor 4102 directly or through
anather computing device or network. Accordingly, the computer-readable media 4104 can be computer storage
media able to store instructions, modules or components that can be executed by the processor 4102. Further, when
mentioned, non-transitory computer-readable media exclude media such as energy, carrier signals, electromagnetic
waves, and signals per se.

[0367] The computer-readable media 4104 can be used to store and maintain any number of functional
components that are executable by the processor 4102, In some implementations, these functional components
comprise instructions or programs that are executable by the processor 4102 and that, when executed, implement
operational logic for performing the actions and services attributed above to the customer-facing computing device
4100. Functional components of the customer-facing computing device 4100 stored in the computer-readable media
4104 can include a customer application 4110. The customer application 4110 can correspond to the customer

application 114 described above. In some examples, the computer-readable media 4104 can include an instance of
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a merchant application, such as merchant application 106, described above (not illustrated in FIG. 41). Additional
functional components can include an operating system 4112 for controlling and managing various functions of the
customer-facing computing device 4100 and for enabling basic user interactions with the customer-facing computing
device 4100.

[0368]  In addition, the computer-readable media 4104 can also store data, data structures and the like, that are
used by the functional components. For example, data stored by the computer-readable media 4104 can include
device identifier information 4116 which can indicate which customer-facing device(s) and/or merchant-facing
device(s) are coupled to the customer-facing computing device 4100. The data stored by the computer-readable
media 4104 can further include settings information 4118 and profile information 4120. The settings information 4118
can store settings information asscciated with the settings of the customer-facing computing device 4100. store
information such as languages available on the customer-facing computing device 4100, a language selection for the
customer-facing computing device 4100 (e.g., input language, keyboard language, spoken language, etc.),
characteristics (e.g., high confrast) associated with the customer-facing computing device 4100, volume control,
brightness control, network pricrities (e.g., back-up networks), date, time, time zone, passwords, account information,
etc. In some examples, the settings of the customer-facing computing device 4100 can be the same as the settings
of the merchant-facing computing device 3900, as described above with reference to FIG. 39. In other examples, the
settings of the customer-facing computing device 4100 can be different than the settings of the merchant-facing
computing device 3900. The profile information 4120 can store one or more profiles associated with the merchant
and/or customer(s) of the merchant, as described above.

[0369]  Depending on the type of the customer-facing computing device 4100, the computer-readable media 4104
can also optionally include other functional components and data, such as other modules and data 4120, which can
include programs, drivers, etc., and the data used or generated by the functional components. Further, the customer-
facing computing device 4100 can include many other logical, programmatic and physical components, of which those
described are merely examples that are related to the discussion herein.

[0370]  The communication interface(s) 4106 can include one or more interfaces and hardware components for
enabling communication with various other devices, such as over the network(s) 128, or directly. For example,
communication interface(s) 4106 can enable communication through one or more of the Internet, cable networks,
cellular networks, wireless networks (e.g., Wi-Fi) and wired networks, as well as close-range communications such as
Bluetooth®, BLE, NFC, and the like, as additionally enumerated elsewhere herein. Additionally or alternatively, the
communication interface(s) 4106 can include one or more Universal Serial Bus (USB) interfaces, Ethernet interfaces,
etc.

[0371]  The customer-facing computing device 4100 can further include the one or more 1/O devices 4108. The
I/0 devices 4108 can include speakers, a microphone, a camera, a projector, a cash drawer, a printer, a barcode
scanner, a scale, a kitchen display system (KDS), various user controls (e.g., buttons, a joystick, a keyboard, a keypad,
etc.), a haptic output device, and so forth. In at least one example, the 1/0 devices 4108 can be peripheral devices.
In other examples, the 1/0 devices 4108 can be integrated into the customer-facing computing device 4100.

[0372]  FIG. 41 further illustrates that the customer-facing computing device 4100 can include a display 4122,

mentioned above. Depending on the type of computing device used as the customer-facing computing device 4100,
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the display 4122 can employ any suitable display technology. For example, the display 4122 can be a liquid crystal
display, a plasma display, a light-emitting diode display, an OLED (organic light-emitting diode) display, an electronic
paper display, or any other suitable type of display able to present digital content thereon. In some examples, the
display 4122 can have a touch sensor associated with the display 4122 to provide a touchscreen display configured
to receive touch inputs for enabling interaction with a graphic interface presented on the display 4122. Accordingly,
implementations herein are not limited to any particular display technology. Altematively, in some examples, the
customer-facing computing device 4100 may not include the display 4122, and information can be presented by other
means, such as aurally.

[0373]  Other components included in the customer-facing computing device 4100 can include various types of
sensors 4124, which can include a GPS device able to indicate location information, as well as other sensors such as
an accelerometer, gyroscope, compass, proximity sensor, and the like. Additionally, the customer-facing computing
device 4100 can include various other components, some of which are described below in FIG. 42.

[0374]  In addition, the customer-facing computing device 4100 can include a payment component 4126, which,
as described above, can be housed in, or otherwise associated with, a secure enclave. The payment component 4126
can perform functionalities to control payment interfaces (e.g., a contactless interface, a contact interface, etc.), a
wireless communication interface, a wired interface, a user interface (e.g., a signal condition device (FPGA)), etc. In
at least one example, the payment component 4126 can include a reader 126, which can read payment data
associated with a payment instrument. In some examples, the reader 4128 can be an EMV payment reader, a read
head for reading a magnetic strip of a payment card, etc. The payment data can include a name of the customer, an
address of the customer, a type (e.g., credit, debit, etc.) of a payment instrument, a number associated with the
payment instrument, a verification value (e.g., PIN Verification Key Indicator (PVKI), PIN Verification Value (PVV),
Card Verification Value (CVWV), Card Verification Code (CVC), etc.) associated with the payment instrument, an
expiration data associated with the payment instrument, a primary account number (PAN) corresponding to the
customer (which can or may not match the number associated with the payment instrument), restrictions on what types
of charges/debts can be made, etc. In at least one example, the payment component 4126 can include encryption
technology for encrypting the payment data upon receiving the payment data. While not pictured in FIG. 39, in some
examples, the merchant-facing device 3900 can include a payment component 4126 having the same or similar
structure and/or function as the payment component 4126.

[0375]  FIG. 42 depicts a block diagram that includes additional details associated with components of the
customer-facing device 4100. As described above, the customer-facing computing device 4100 can include
processor(s) 4102, computer-readable media 4104, and communication interface(s) 4106, which can include one or
more Universal Serial Bus (USB) interfaces, Ethernet interfaces, etc. In at least one example, the customer-facing
computing device 4100 can include a SoC processor 4200 which can be coupled to flash memory 4202 and RAM
4204 for appropriate storage and processing of data. Further, in at least one example, the SoC processor 4200 can
be connected to the micro USB 4206 for communication with the merchant-facing computing device 3900. A PMIC
4208 is shown in communication with the micro USB connector 4202. A PMIC is an integrated circuit for managing
power requirements of the host system. In additional or alternative examples, the customer-facing computing device

3900 can include a battery for providing power (even though not shown in FIG. 42). Additionally, the customer-facing
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computing device 4100 can include a debug module 4210, which can be provided for the processor 4200 for the
appropriate debugging of the customer-facing computing device 4100 and the various components thereof.

[0376]  As described above, the customer-facing computing device 4100 can include input/output devices 4108,
For instance, the customer-facing computing device 4100 can include an audio amplifier 4212 and a speaker 4214 for
providing audio for the customer on the customer-facing computing device 4100. A display 4216 is provided, such as
a7-inch LCD touch-screen display having aresolution of 1280x800 IPS 216 PPI. The display 4216 provides interfaces
and the outputs of the point-of-sale system to the customer-facing computing device 4100. The display 4216 can
correspond to the display 4122 described above.

[0377]  The customer-facing computing device 4100 can include a payment component 4026, as described above.
The payment component 4026 can be housed in, or otherwise associated with, a secure enclave. A secure enclave
4218 is included in the customer-facing computing device 4100. The secure enclave includes a secure MCU 4220
(e.g., secure MCU freescale MK21FX512VMC12), an anti-tamper battery 4222, and a secure debug module 4224,
The MCU 4222 receives inputs from the Magnetic Stripe Reader (MSR) 4226 which are read by a magnetic head
reader 4228. Inputs are also received from EMV contact 4230 (e.g., NXP TDA 8034) and processed by an EMV
contact block 4232 (EMV ICC contact block).  Inputs from a contactless EMV are received from an EMV contactless
antenna 4234 and processed by the EMV contactless block 4236 (e.g., EMV contactless NXP CLRC663). The
contactless EMV antenna 4234 is dual-use in some embodiments, and configured to receive input from EMV cards
and NFC (near field communication) cards, as well as other NFC devices, such as smart phones or other devices
configured to process payment transactions. All inputs received by the consumer terminal at the touch controller 4238
(for example, as entries into a payment application or aregister-buddy application in communication with the merchant-
facing computing device 3900), are sent to the secure enclave 4220 and a multiplexer 4240 determines if the entries
should go directly to the non-secure memory, or if further processing (for example, encryption) is needed, and the
entries are sent to secure memory. A multiplexer 4240 (e.g., 12C) receives inputs from the touch controller 4238 and
directs inputs received in a non-secure portion of the GUI into non-secure memory, and directs inputs received in a
secure portion of the GUI into secure memory. As described above, in at least one example, the main processor on
the merchant-facing computing device 3900 and the customer-facing computing device 4100 will each run their own
operating system (including possibly two different copies of the same operating system, different versions of the same
operating system, or different operating systems altogether, efc.).

[0378]  As noted above, while not shown, in some examples, the merchant-facing computing device 3900 can
additionally include the secure enclave 4220 described above. Further, in some examples, a personal computing
device, as described below, in FIG. 43, can additionally include the secure enclave 4220.

[0379]  Furthermore, a Wi-Fi receiver 4242 is illustrated as being in communication with the processor 4200 to
perform the wireless communication, for example, with one or more merchant-facing computing devices, one or more
other customer-facing computing devices, and/or other point-of-sale system components, or for example a payment
system. As described above, in additional or alternative examples, the customer-facing computing device 4000 can
include receivers for other types of wireless communication, for instance via one or more of the Internet, cable

networks, cellular networks, Bluetooth®, BLE, NFC, and the like, as additionally enumerated elsewhere herein.
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[0380]  FIG. 43 depicts an illustrative block diagram of select components of an example personal computing
device 4300, in accordance with some implementations as described herein. In at least one example, the personal
computing device 4300 can correspond to the personal device described above with reference to FIGS. 20-23. The
personal computing device 4300 can be any of a number of different types of computing devices, including portable
computing devices. Some examples of the personal computing device 4300 can include smart phones and mabile
communication devices; tablet computing devices; laptops, netbooks and other portable computers; wearable
computing devices and/or body-mounted computing devices, which can include watches and augmented reality
devices, such as helmets, goggles or glasses; and any other portable device capable of sending communications and
performing the functions according to the techniques described herein.

[0381]  Inthe example of FIG. 43, the personal computing device 4300 includes components such as at least one
processor 4302, one or more computer-readable media 4304, one or more communication interfaces 4306, and one
or mere input/output (I/O) devices 4308. Each processor 4302 can itself comprise one or more processors or
processing cores. For example, the processor 4302 can be implemented as one or more microprocessors,
microcomputers, microcontrollers, digital signal processcrs, central processing units, state machines, logic circuitries,
and/or any devices that manipulate signals based on operational instructions. In some cases, the processor 4302 can
be one or more hardware processors and/or logic circuits of any suitable type specifically programmed or configured
to execute the algorithms and processes described herein. The processor 4302 can be configured to fetch and execute
computer-readable processor-executable instructions stored in the computer-readable media 4304,

[0382] Depending on the configuration of the personal computing device 4300, the computer-readable
media 4304 can be an example of tangible non-transitory computer storage media and can include volatile and
nonvolatile memory and/or removable and non-removable media implemented in any type of technology for storage
of information such as computer-readable processor-executable instructions, data structures, program modules or
other data. The computer-readable media 4304 can include, but is not limited to, RAM, ROM, EEPROM, flash
memory, solid-state storage, magnetic disk storage, optical storage, and/or other computer-readable media
technology. Further, in some cases, the personal computing device 4300 can access external storage, such as RAID
storage systems, storage arrays, network attached storage, storage area networks, cloud storage, or any other
medium that can be used to store information and that can be accessed by the processor 4302 directly or through
anather computing device or network. Accardingly, the computer-readable media 4304 can be computer storage
media able to store instructions, modules or components that can be executed by the processor 4302. Further, when
mentioned, non-transitory computer-readable media exclude media such as energy, carrier signals, electromagnetic
waves, and signals per se.

[0383] The computer-readable media 4304 can be used to store and maintain any number of functional
components that are executable by the processor 4302. In some implementations, these functional components
comprise instructions or programs that are executable by the processor 4302 and that, when executed, implement
operational logic for performing the actions and services atfributed above to the personal computing device 4300.
Functional components of the personal computing device 4300 stored in the computer-readable media 4304 can
include customer application(s) 4310. In this example, the customer applications 4310 include a web browser 4312,

and an electronic payment module 4314 that provides functionality allowing the customer to make electronic payments.
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In some examples, an instance of the merchant application 106 and/or the customer application 114, as described
above with reference to FIG. 1, can be provisioned, at least temporarily, onto the personal computing device 4300 (not
illustrated in FIG. 43).  Additional functional components can include an operaling system 4316 for controlling and
managing various functions of the personal computing device 4300 and for enabling basic user interactions with the
personal computing device 4300.

[0384] In addition, the computer-readable media 4304 can also store data, data structures, and the like, that are
used by the functional components. Depending on the type of the customer device 4300, the computer-readable
media 4304 can also optionally include other functional components and data, such as other modules and data 4318,
which can include applications, programs, drivers, etc., and the data used or generated by the functional components.
Further, the personal computing device 4300 can include many other logical, programmatic and physical components,
of which those described are merely examples that are related to the discussion herein.

[0385]  The communication interface(s) 4306 can include one or more interfaces and hardware components for
enabling communication with various other devices, such as over the network(s) 128, or directly. For example,
communication interface(s) 4306 can enable communication through one or more of the Internet, cable networks,
cellular networks, wireless networks (e.g., Wi-Fi) and wired networks, as well as close-range communications such as
Bluetooth®, BLE, NFC, and the like, as additionally enumerated elsewhere herein.

[0386]  The personal computing device 4300 can further include the one or more 1/O devices 4308. The 1/0O
devices 4308 can include speakers, a microphone, a camera, a projector, and various user controls (e.g., buttons, a
joystick, a keyboard, a keypad, etc.), a haptic output device, and so forth.

[0387]  FIG. 43further illustrates that the personal computing device 4300 can include a display 4320. Depending
on the type of computing device used as the personal computing device 4300, the display 4320 can employ any
suitable display technology. For example, the display 4320 can be a liquid crystal display, a plasma display, a
light-emitting diode display, an OLED (organic light-emitting diode) display, an electronic paper display, or any other
suitable type of display able to present digital content thereon. In some examples, the display 4320 can have a touch
sensor associated with the display 4320 to provide a touchscreen display configured to receive touch inputs for
enabling interaction with a graphic interface presented on the display 4320. Accordingly, implementations herein are
nat limited to any particular display technology. Alternatively, in some examples, the personal computing device 4300
may not include a display.

[0388]  Other components included in the personal computing device 4300 can include various types of sensors
4322, which can include a GPS device able to indicate location information, as well as other sensors such as an
accelerometer, gyroscope, compass, proximity sensor, and the like. Additionally, the personal computing device 4300
can include various other components that are not shown, examples of which include removable storage, a power
source, such as a battery and power control unit, a payment component and/or secure enclave as described above,
and so forth.

[0389]  The previous description provides specific details for a thorough understanding and an enabling description
of various implementations. One skilled in the art will understand, however, that the disclosed systems and methods
can be practiced without many of these details. Additionally, some well-known structures or functions may not be

shown or described in detail, so as to avoid unnecessarily obscuring the relevant description of the various
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implementations. The terminology used in the description presented below is intended to be interpreted in its broadest
reasonable manner, even though it is being used in conjunction with a detailed description of certain specific
implementations of the disclosed system and methods.

[0390] The methods described above are illustrated as collections of blocks in logical flow diagrams, which
represent a sequence of operations, some or all of which can be implemented in hardware, software, or a combination
thereof. In the context of software, the blocks can represent computer-executable instructions stored on one or more
computer-readable media that, when executed by one or more processors, program the processors to perform
operations. Generally, computer-executable insfructions include routines, programs, objects, components, data
structures, and the like, that perform particular functions or implement particular data types. The order in which the
blocks are described should not be construed as a limitation. Any number of the described blocks can be combined
in any order and/or in parallel to implement the method, or alternative methods, and not all of the blocks need to be
executed. For discussion purposes, the methods are described with reference to the environments, architectures, and
systems described in the examples hersin, although the methods can be implemented in a wide variety of other

environments, architecture, and systems.

n oW o

in the examples shown,

LI

[0391]  The phrases “in some examples,” “according to various examples, in one

LN

in other examples,

» oK

example, various examples,” “some examples,” and the like generally mean the particular
featurs, structure, or characteristic following the phrase is included in at least one example of the present invention,
and can be included in more than one example of the present invention. In addition, such phrases do not necessarily

refer to the same examples or to different examples.

oK L

[0392] If the specification states a component or feature “can,” “can,” “could,” or “might” be included or have a
characteristic, that particular component or feature is not required to be included or have the characteristic.

[0393]  The term "module’ refers broadly to software stored on non-transitory storage medium (e.g., volatile or
non-volatile memory for a computing device), hardware, or firmware (or any combination thereof) modules. Modules
are typically functional such that they that can generate useful data or other output using specified input(s). A module
can or may not be self-contained. An application program (also called an “application”) can include one or more
modules, or a module can include one or more application programs.

[0394]  Although the subject matter above has been described in language specific to structural features and/or
methodological acts, it is to be understood that the subject matter defined in the appended claims is not necessarily
limited to the specific features or acts described. Rather, the specific features and acts are disclosed as example
forms of implementing the claims.

Example Clauses

[0395]  A: A point-of-sale (POS) system for conducting a transaction between a merchant and a customer, the
POS system comprising: a merchant-facing device having a first processor for processing first instructions for
presenting a merchant user interface (Ul) on a touchscreen display of the merchant-facing device; at least two
customer-facing devices communicatively coupled to the merchant-facing device, the at least two customer-facing
devices including: a first customer-facing device comprising first hardware and first firmware, and having a second
processor for processing second instructions for presenting a first customer Ul on a touchscreen display of the first

customer-facing device to enable the customer to perform a first action associated with the transaction, the first
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customer-facing device having been coupled to the merchant-facing device at a first time and including a first payment
reader that is accessible by the customer; and a second customer-facing device associated with second hardware
that is substantially identical to the first hardware and second firmware that is substantially identical to the first firmware,
and having a third processor for processing third instructions for presenting a second customer Ul on a touchscreen
display of the second customer-facing device to enable the customer to perform a second action associated with the
transaction subsequent to the first action, the second customer-facing device having been coupled to the merchant-
facing device at a second time after the first time and including a second payment reader that is accessible by the
customer; and one or more communication interfaces configured to send payment information associated with the
transaction, obtained by the second payment reader, to a remote payment processing service.

[0396]  B: The POS system as clause A recites, wherein the merchant-facing device stores a first device identifier
of the first customer-facing device responsive to the first customer-facing device having been coupled to the merchant-
facing device at the first time, and the first instructions are further for receiving a second device identifier of the second
customer-facing device for coupling the second customer-facing device to the merchant-facing device at the second
time.

[0397] C. The POS system as either clause A or B recites, wherein the first action is associated with an
authorization of the payment information and the second action is associated with entering at least one of gratuity,
loyalty information, or feedback.

[0398]  D: A system for conducting one or more transactions between a merchant and one or more customers, the
system comprising: a merchant-facing device having a first processor for processing first instructions for presenting a
merchant user interface (Ul) on a display of the merchant-facing device; afirst customer-facing device having a second
processor for processing second instructions for presenting a first customer Ul, the first customer Ul enabling a first
customer of the one or more customers to perform a first action associated with a first transaction of the one or more
transactions, the first customer-facing device having been coupled to the merchant-facing device at a first time; and
an application for presenting a second customer Ul enabling performance of a second action, the application being
stored on the merchant-facing device, a second customer-facing device, or a personal device.

[0399]  E: The system as clause D recites, wherein the application is stored on the second customer-facing device
and the second customer-facing device comprises at least one of hardware or firmware that is substantially identical
to the first customer-facing device.

[0400]  F: The system as clause E recites, wherein the second customer-facing device is coupled to the merchant-
facing device at a second time after the first time based at least in part on sharing a device identifier with the merchant-
facing device.

[0401]  G: The system as any one of clauses D-F recites, wherein: the second customer Ul is a projection; and
the application is executable by the merchant-facing device or the personal device to project the second customer Ul.
[0402]  H: The system as any one of clauses DG recites, wherein the second action is associated with the first
transaction.

[0403] I: The system as any one of clauses D-H recites, wherein the second action is associated with a second

transaction associated with a second customer, the second transaction being different than the first transaction.
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[0404]  J: The system as any one of clauses D-| recites, wherein the merchant-facing device is a personal device
of the merchant and the first instructions are temporarily provisioned to the merchant-facing device.

[0405]  K: The system as any one of clauses D-J recites, wherein the first customer-facing device is a personal
device of the first customer and the second instructions are temporarily provisioned to the first customer-facing device.
[0408]  L: The system as any one of clauses D—K recites, the merchant Ul includes a first representation of the
first customer Ul and a second representation of the second customer Ul, presented in a picture-in-picture (PIP)
presentation.

[0407]  M: A method comprising: receiving, via a merchant application executing on a merchant-facing device, a
first input associated with a first transaction, the first input indicating one or more first items that a first customer
requests to purchase from a merchant associated with the merchant-facing device; generating, by the merchant
application, a first data structure associated with the first input, the first data structure storing one or more first
representations associated with the one or more first items; generating, by the merchant apgplication, first instructions
associated with a first customer user interface (Ul) to be presented in association with the first fransaction, the first
customer Ul requesting payment information for paying for the one or more first items and being presented on a display
associated with a first customer-facing device coupled to the merchant-facing device; sending, from the merchant
application and to the first customer-facing device, the first instructions; receiving, by the merchant application and
from the first customer-facing device, the paymentinformation, the payment information associated with afirst payment
instrument; associating, by the merchant application, at least a portion of the payment information with the first data
structure; generating, by the merchant application, second instructions associated with a second customer Ul to be
presented via a second customer-facing device coupled to the merchant-facing device, the second customer Ul being
associated with a request for input associated with the first transaction; receiving, from the second customer-facing
device, an identifier associated with the first customer; and sending, from the merchant application, the second
instructions to the second customer-facing device responsive to receiving the identifier.

[0408] N: The method as clause M recites, wherein the merchant-facing device stores a first device identifier
associated with the first customer-facing device, and the method further comprises: receiving, from the second
customer-facing device, a request to register the second customer-facing device with the merchant-facing device, the
request being associated with a second device identifier; and storing the second device identifier for the second
customer-facing device to enable the merchant-facing device to communicate with at least the first customer-facing
device and the second customer-facing device.

[0409]  O: The method as either clause M or N recites, wherein the input comprises of at least one of a gratuity,
loyalty information, or feedback.

[0410]  P: The method as any one of clauses M-O recites, wherein the identifier is associated with the payment
information, and the method further comprises determining that the payment information is associated with the first
data structure prior to sending the second instructions to the second customer-facing device.

[0411]  Q: The method as any one of clauses M-P recites, further comprising: determining an attribute associated
with the first customer; generating, by the merchant application and pricr to generating the second instructions, third
instructions associated with a third customer Ul to be presented to the first customer via the first customer-facing

device, the third customer Ul instructing the first customer to proceed to the second customer-facing device, the second
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customer-facing device being associated with an accommodation associated with the attribute of the first customer;
and sending, from the merchant application and to the first customer-facing device, the third instructions.

[0412] R:The method as clause Q recites, wherein the attribute is at least one of alanguage of the first customer,
avision impairment of the first customer, or a hearing impairment of the first customer.

[0413] S: The method as any one of clauses M-R recites, further comprising: receiving, via the merchant
application executing on the merchant-facing device, a second input associated with a second transaction, the second
input indicating one or more second items that a second customer desires to purchase from the merchant; generating,
by the merchant application, third instructions associated with a third customer Ul to be presented in association with
the second transaction, the third customer Ul being presented on a display associated with a third customer-facing
device coupled to the merchant-facing device; and sending the third instructions to the third customer-facing device.
[0414]  T:. The method as clause S recites, wherein sending the third instructions to the third customer-facing
device is at a substantially same time that the first instructions or the second instructions are sent to the first customer-
facing device or the second customer-facing device.

[0415] U A point-of-sale (POS) system for conducting a transaction between a merchant and a customer, the
POS system comprising: a customer-facing device that is detachable from a merchant-facing device to enable the
customer-facing device to be moved around a merchant environment, the customer-facing device (i) having a first
processor for processing first instructions for presenting a first graphical user interface (GUI) on a touchscreen display
of the customer-facing device, (i) supporting both a merchant state for enabling merchant functionality and a customer
state for enabling customer functionality, and (jii) including a payment reader for reading information from a payment
instrument used during the transaction; the merchant-facing device that the customer-facing device is detachable from
and in communication with, the merchant-facing device having a second processor for processing second instructions
for presenting a second GUI on a touchscreen display of the merchant-facing device and, when the customer-facing
device is in the merchant state, (i) controlling the first GUI and (ii) displaying at least a portion of the first GUI via the
second GUI; and one or more communication interfaces configured to send the information read from the payment
instrument to a remote payment processing service.

[0416]  V: The POS system as clause U recites, wherein displaying at least the portion of the first GUI via the
second GUI comprises displaying a representation of the first GUI via the second GUI, the representation of the first
GUI substantially resembling the first GUI, and the second instructions are further for: receiving, from the customer-
facing device in the merchant state, an indication of an input associated with the first GUI; and updating, in near-real
time, the representation of the first GUI on the touchscreen display based at least in part on the indication.

[0417]  W: The POS system as either clause U or V recites, wherein displaying at least the portion of the first GUI
via the second GUI comprises displaying a graphical representation of the first GUI via the second GUI. receiving an
input associated with the graphical representation of the first GUI; and presenting a representation of the first GUI via
the second GUI, the representation of the first GUI substantially resembling the first GUI.

[0418]  X: The POS system as clause W recites, wherein the graphical representation of the first GUI is presented
via the second GUI in a picture-in-picture (PIP) presentation.

[0419] Y: The POS system as any one of clauses U-X recites, wherein; the second instructions are associated

with at least a model component of a model-view-contreller (MVC) framework associated with the POS system; and
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the model component sends one or more third instructions to a view component associated with the customer-facing
device for controlling the first GUI when the customer-facing device is in the merchant state.

[0420] Z: A method comprising: determining, by a first instance of a merchant application executable by a
merchant-facing device, that a first customer-facing device coupled to the merchant-facing device has transitioned
from a customer state to a merchant state, the first customer-facing device presenting a first graphical user interface
(GUI); and based at least in part on determining that the first customer-facing device has transitioned from the customer
state to the merchant state, displaying at least a portion of the first GUI on a display associated with the merchant-
facing device.

[0421]  AA: The method as clause Z recites, further comprising, based at least in part on determining that the first
customer-facing device has transitioned from the customer state to the merchant state, controlling the first GUI via a
model-view-controller framework.

[0422]  AB: The method as either clause Z or AA recites, further comprising: receiving, from a second instance of
the merchant application executable by the customer-facing device, an indication of an interaction with the first GUI;
and updating at least the portion of the first GUI based at least in part on the indication.

[0423]  AC: The method as any one of clauses Z-AB recites, further comprising: determining, by the first instance
of a merchant application, that a second customer-facing device coupled to the merchant-facing device has
transitioned from the customer state to the merchant state, the second customer-facing device presenting a second
GUI; and based at least in part on determining that the second customer-facing device has transitioned from the
customer state to the merchant state, displaying at least a portion of the second GUI on a display associated with the
merchant-facing device.

[0424]  AD: The method as clause AC recites, wherein displaying at least the portion of the first GUI and at least
the portion of the second GUI comprises displaying at least the portion of the first GUI and at least the portion of the
second GUI in a picture-in-picture (PIP) presentation.

[0425]  AE: The method as clause AD recites, wherein a first picture associated with the first GUI and a second
picture associated with the second GUI are associated with a selectable control, selection of which results in a
representation of the first GUI or a representation of the second GUI being presented on a display of the merchant-
facing device.

[0426]  AF: The method as any one of clauses Z-AFE recites, further comprising: downloading, from one or more
servers assaciated with a payment processing service, an inventory associated with a merchant operating the
merchant-facing device, the inventory indicating one or more items that are offered for sale by the merchant;
provisioning access to the inventory to the first customer-facing device; receiving, from the first customer-facing device,
afirst indication that a first item of the one or more items is added to a first ticket associated with a first customer; and
updating the inventory based at least in part on the first indication.

[0427]  AG: The method as clause AF recites, wherein the merchant-facing device is in an offline mode in which
the merchant-facing device is unable to communicate with the one or more servers and, based at least in part on
determining that the merchant-facing device fransitions to an online mode, sending an updated inventory to the one

or more servers.
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[0428]  AH: The method as either clause AF or AG recites, further comprising: receiving, from a second customer-
facing device, a second indication that a second item of the one or more items is added to a second ticket associated
with a second customer; updating the inventory based at least in part on the second indication; and sending, to at least
the first customer-facing device, an updated inventory based at least in part on the second indication.

[0429]  Al: A method comprising: presenting a graphical user interface (GUI) on a display of a customer-facing
device operating in a first state, the customer-facing device being capable of transitioning between the first state and
a second state, and the customer-facing device being coupled to a merchant-facing device; transitioning from the first
state to the second state, the second state enabling the customer-facing device to perform at least one additional
functionality that is not available to the customer-facing device in the first state; receiving, while in the second state,
an input via the GUI; and sending, to the merchant-facing device, an indication of the input.

[0430]  AJ: The method as clause Al recites, wherein the at least one additional functionality is provisioned via an
instance of a merchant application executable by the customer-facing device.

[0431]  AK: The method as either clause Al or AJ recites, wherein the at least one additional functionality is
provisioned via a model-view-controller framework associated with the merchant-facing device and the customer-
facing device.

[0432] AL: The method as any one of clauses Al-AK recites, further comprising: receiving, from the merchant-
facing device and based at least in part on fransitioning from the first state to the second state, inventory data
associated with an inventory of a merchant operating the merchant-facing device, the inventory indicating one or more
items offered for sale by the merchant; presenting, via the GUI, at least a portion of the inventory, wherein the input is
associated with a selection of an item of the one or more items; generating a data structure associated with the item;
and sending a duplicate of the data structure to the merchant-facing device, the duplicate of the data structure including
the indication of the input.

[0433]  AM: The method as clause AL recites, further comprising: receiving, via the GUI, one or more additional
inputs to add one or more additional items to the data structure, the item and the one or more additional items
comprising a plurality of items desired to be purchased by a group of customers; receiving, from a first customer of the
group of customers and via the GUI, another input associated with a particular item of the plurality of items, the other
input indicating that the first customer requests to split the particular item from the data structure; generating a new
data structure associated with the particular item; modifying the data structure by removing the particular item from
the data structure; transitioning from the second state to the first state; and requesting, via the GUI, payment data to
settle a cost of the particular item.

[0434]  AN: The method as any one of clauses AI-AM recites, further comprising: receiving, from the merchant-
facing device and based at least in part on transitioning from the first state to the second state, a duplicate data
structure including one or mare items a customer desires to purchase from a merchant operating the merchant-facing
device; and presenting, via the GUI, at least a portion of the duplicate data structure, wherein the input is associated
with an interaction with the portion of the duplicate data structure.

[0435]  AO: A merchant-facing device for provisioning functionelity to a personal device operated by a customer,
the merchant-facing device comprising: a display configured to present a merchant user interface (Ul); one or more

processors; and one or more non-transitory computer-readable media storing instructions executable by the one or
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more processors, wherein the instructions program the one or more processors to perform operations comprising:
determining a presence of the personal device within a range of the merchant-facing device; provisioning, via a near-
field communication (NFC) signal, functionality to the personal device, the functionality configuring the personal device
to present a customer Ul via a display of the personal device, the functionality enabling the customer to (i) access
inventory data associated with a merchant corresponding to the merchant-facing device, the inventory data identifying
items available for purchase from the merchant, (i) add an item of the items to a ticket, and (iii) provide information
associated with a payment instrument to satisfy a cost of the item; receiving, from the personal device, an indication
of the item and the information associated with the payment instrument; and sending, to a remote server associated
with a payment processing service, the indication of the item and the information associated with the payment
instrument to settle a transaction associated with the item in the ticket.

[0436]  AP. The merchant-facing device as clause AO recites, wherein provisioning the functionality comprises
directly provisioning the functionality to the personal device via the NFC signal.

[0437]  AQ: The merchant-facing device as either clause AO or AP recites, wherein provisioning the functionality
comprises indirectly provisioning the functionality based at least in part on: sending, via the NFC signal, an address to
the personal device, the address being associated with a remote location from which the functionality is accessible;
and determining that the personal device downloaded the functionality from the remote location via a long-range
communication network.

[0438]  AR: The merchant-facing device as any one of clauses AO-AQ recites, wherein the instructions program
the one or more processors to further perform operations comprising: determining that the personal device is outside
of a geo-fence associated with the merchant-facing device; and de-provisioning the functionality based at least in part
on determining that the personal device is outside of the geo-fence.

[0439]  AS: The merchant-facing device as any one of clauses AO-AR recites, wherein the instructions program
the ane or more processors to further perform operations comprising: receiving, from the remote server, an indication
that the transaction is settled; and de-provisioning the functionality based at least in part on the transaction being
settled.

[0440]  AT: A method comprising: determining a presence of a personal device within a range of a point-of-sale
(POS) system of a merchant, the POS system including a merchant-facing device and a customer-facing device that
is coupled to the merchant-facing device; provisioning functionality to the personal device, the functionality (i)
configuring the personal device to present a customer user interface (Ul) via a display of the personal device to enable
acustomer operating the personal device to interact with the merchant and (i) enabling the personal device to interact
with at least one of the merchant-facing device or the customer-facing device; determining an occurrence of an event;
and de-provisioning the functionality to the personal device based at least in part on determining the occurrence of the
event.

[0441]  AU: The method as clause AT recites, wherein the range is associated with a geo-fence, and the method
further comprises determining the presence of the personal device based at least in part on determining that the
personal device is within the gec-fence.

[0442]  AV. The method as sither clause AT or AU recites, wherein the range is associated with a threshold signal

strength, and the method further comprises: determining a signal strength associated with the personal device;
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determining that the signal strength satisfies the threshold signal strength; and determining the presence of the
personal device based at least in part on determining that the signal strength exceeds the threshold signal strength.
[0443]  AW: The method as any one of clauses AT-AV recites, wherein provisioning the functionality is based at
least in part on provisioning the functionality directly from the merchant-facing device or the customer-facing device to
the personal device via at least one short-range communication network.

[0444] AX: The method as any one of clauses AT-AW recites, further comprising: sending, via a short-range
communication network, an address to the personal device, the address being associated with a remote location from
which the functionality is accessible; and determining that the personal device downloaded the functionality from the
remote location via a long-range communication network.

[0445]  AY: The method as any one of clauses AT-AX recites, further comprising: determining that the personal
device previously downloaded the functionality; and provisioning the functionality based at least in part on activating
the functionality responsive to determining the presence of the personal device.

[0446] AZ: The method as any one of clauses AT-AY recites, wherein provisioning the functionality comprises
provisioning the functionality via a web browser.

{0447} BA: The method as any one of clausas AT-AZ reciles, furiher comprising: determining, based at least in
part on an identifier associated with the personal device, an identity of the customer; accessing, based at least in part
on the identity of the customer, customer information associated with the customer, the customer information
identifying at least one preference of the customer; and determining, based at least in part on the at least one
preference of the customer, at least a method for provisioning the functionality to the personal device.

[0448]  BB: The method as any one of clauses AT-BA recites, wherein the event comprises at least one of: a
determination that the personal device is outside of the range; a completed transaction between the customer and the
merchant; or an expiration of a predetermined period of time.

[0449]  BC: A system comprising: at least one merchant-facing device associated with a merchant; at least one
customer-facing device that is coupled to the at least one merchant-facing device; one or more processors; and one
or more non-transitory computer-readable media storing instructions executable by the one or more processors,
wherein the instructions program the one or more processors to perform operations comprising: determining a
presence of a personal device within a range of the system; provisioning functionality to the personal device, the
functionality (i) configuring the personal device to present a customer user interface (Ul) via the personal device to
enable a customer operating the personal device to interact with the merchant and (i) enabling the personal device to
interact with one or more of the at least one merchant-facing device or the at least one customer-facing device;
determining an occurrence of an event; and de-provisioning the functionality to the personal device based at least in
part on determining the occurrence of the event.

[0450]  BD: The system as clause BC recites, wherein determining the presence of the personal device within the
range of the system is performed by one or more of the at least one merchant-facing device, the at least one customer-
facing device, or a remote computing device associated with a payment processing service, the system further
comprising the remote computing device.

[0451]  BE: The system as either clause BC or BD recites, wherein provisioning the functionality to the personal

device comprises at least one of; directly provisioning the functionality to the personal device; indirectly provisioning

82



10

15

20

25

30

35

WO 2019/190809 PCT/US2019/022809

the functionality to the personal device; activating the functionality, the functionality having been previously
downloaded; or provisioning the functionality via a web browser.

[0452]  BF: The system as any one of clauses BC-BE recites, the operations further comprising: determining an
additional presence of at least one other personal device operated by another customer within the range of the system;
causing an indication of the personal device and the at least one other personal device to be presented via a selection
Ul presented via the merchant-facing device; receiving an input associated with the selection Ul, the input selecting at
least the personal device for provisioning the functionality; and provisioning the functionality responsive to receiving
the input.

[0453] BG: The system as any one of clauses BC-BF recites, the operations further comprising: accessing
customer information associated with the customer; and personalizing at least one of the provisioning of the
functionality or the functionality based at least in part on the customer information.

[0454]  BH: The system as any one of clauses BC-BG recites, wherein the event comprises at least one of; a
determination that the personal device is outside of the range; a completed transaction between the customer and the
merchant; or an expiration of a predetermined period of time.

[0455] BI: A point-of-sale (POS) system for conducting a transaction between a merchant and a customer, the
POS system comprising: at least two merchant-facing devices communicatively coupled to each other and a customer-
facing device, the at least two merchant-facing devices including: a first merchant-facing device comprising first
hardware and first firmware, and having a first processor for processing first instructions for presenting a first merchant
user interface (Ul) on a touchscreen display of the first merchant-facing device to enable the merchant to perform a
first action associated with the transaction; and a second merchant-facing device associated with a second hardware
that is substantially identical to the first hardware and second firmware that is substantially identical to the first firmware,
and having a second processor for processing second instructions for presenting a second merchant Ul on a
touchscreen display of the second merchant-facing device to enable the merchant to perform a second action
associated with the transaction subsequent to the first action; the customer-facing device having a third processor for
processing third instructions for presenting a customer Ul on a touchscreen display of the customer-facing device, the
customer-facing device having been coupled to the first merchant-facing device at a first time and the second
merchant-facing device at a second time after the first time, and including a payment reader that is accessible by the
customer; and one or more communication interfaces configured to send payment information associated with the
transaction, obtained by the payment reader, to a remote payment processing service.

[0456]  BJ: The POS system as clause Bl recites, wherein the first merchant-facing device stores a first device
identifier of the customer-facing device responsive to the first merchant-facing device having been coupled to the
customer-facing device at the first time, and the first instructions are further for receiving a second device identifier of
the second merchant-facing device for coupling the second merchant-facing device o the first merchant-facing device.
[0457]  BK: The POS system as either clause Bl or BJ recites, wherein the third instructions are further for providing
a device identifier of the customer-facing device to the second merchant-facing device for coupling the second
merchant-facing device to the customer-facing device at the second time.

[0458]  BL: A system for conducting one or more transactions between a merchant and one or more customers,

the system comprising: a customer-facing device having afirst processor for processing first instructions for presenting
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a customer user interface (Ul) on a display of the customer-facing device, the customer-facing device including a
payment reader that is accessible by the one or more customers; a first merchant-facing device having a second
processor for processing second instructions for presenting a first merchant Ul, the first merchant Ul enabling the
merchant to perform a first action associated with a first transaction of the one or more transactions, the first merchant-
facing device being coupled to the customer-facing device; and an application for presenting a second merchant Ul
enabling the merchant to perform a second action, the application being stored on the customer-facing device, a
second merchant-facing device, or a personal device.

[0459]  BM: The system as clause BL recites, wherein the application is stored on the second-merchant facing
device, and the second merchant-facing device comprises at least one of firmware or hardware that is substantially
identical to the first merchant-facing device.

[0460]  BN: The system as clause BM recites, wherein the first merchant-facing device is coupled to the customer-
facing device at afirst time and the second merchant-facing device is coupled to the first merchant-facing device at a
second time after the first time based at least in part on providing a device identifier to the first merchant-facing device.
[0461]  BO: The system as any one of clauses BL-BN recites, wherein: the second merchant Ul is a projection;
and the application is executable by the customer-facing device or a personal device associated with the merchant to
output the projection.

[0462]  BP: The system as any one of clauses BL-BO recites, wherein the second action is associated with the
first transaction.

[0463] BQ: The system as any one of clauses BL-BP recites, wherein the second action is associated with a
second transaction that is different from the first transaction.

[0464]  BR: The system as any one of clauses BL-BQ recites, wherein the customer-facing device is a personal
device of a customer of the one or more customers and the first instructions are temporarily provisioned to the
customer-facing device.

[0465] BS: The system as any one of clauses BL-BR recites, wherein the first merchant-facing device is a
personal device of the merchant and the second instructions are temporarily provisioned to the first merchant-facing
device.

[0466]  BT: The system as any one of clauses BL-BS recites, the first merchant Ul includes a first representation
of the second merchant Ul and a second representation of the customer Ul, presented in a picture-in-picture (PIP)
presentation.

[0467]  BU: A method comprising: receiving, at a first merchant application executable by a first merchant-facing
device, afirst input associated with afirst fransaction between a merchant and a first customer, the first input indicating
one or more items that the first customer desires to purchase from the merchant; generating, by the first merchant
application, a first data structure associated with the first input, the first data structure storing one or more first
representations associated with the one or more first items; presenting, by the first merchant application, a first
representation of the first data structure via a first merchant user interface (Ul) presented via the first merchant-facing
device; determining, by the first merchant application, a second input indicative of an interaction with the first merchant
Ul, the interaction being associated with a step in processing the first transaction; generating, by the first merchant

application, first instructions associated with a second merchant Ul to enable the merchant to perform a subsequent
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step in processing the first transaction; sending, from the first merchant application, the first instructions to a second
merchant application executable by a second merchant-facing device; presenting, by the second merchant application,
the second merchant Ul to enable the merchant to perform the subsequent step in processing the first transaction;
and sending, from the first merchant application to a customer-facing device coupled to at least the first merchant-
facing device or the second merchant-facing device, a first request for first payment data for satisfying a first cost of
the first transaction.

[0468] BV: The method as clause BU recites, wherein the first merchant-facing device stores a first device
identifier associated with the customer-facing device, and the method further comprises: receiving, from the second
merchant-facing device, a request to register the second merchant-facing device with the first merchant-facing device,
the request being associated with a second device identifier; and storing the second device identifier for the second
merchant-facing device to enable the first merchant-facing device to communicate with at least the second merchant-
facing device.

[0469]  BW: The method as either clause BU or BV recites, further comprising: receiving, at a third merchant
application executable by a third merchant-facing device that is coupled to the first merchant-facing device, a third
input associated with a second transaction between the merchant and a second customer, the third input indicating
one or more items that the second customer desires to purchase from the merchant; and generating, by the third
merchant application, a second data structure associated with the second input, the second data structure storing one
or more second representations associated with the one or more second items.

[0470] BX The method as clause BW recites, further comprising sending, from the third merchant application, a
second request for second payment data for satisfying the second transaction to the customer-facing device, the
customer-facing device being coupled to the third merchant-facing device.

[0471]  BY: The method as either clause BW or BX recites, further comprising: sending, from the third merchant
application and to the first merchant application, a duplicate second data structure; receiving, at the first merchant
application, the duplicate second data structure; presenting, by the first merchant application and on a display of the
first merchant-facing device, a second merchant Ul that includes the first representation of the first data structure and
a second representation of the duplicate second data structure.

[0472] BZ The method as clause BY recites, wherein the second merchant Ul is associated with a picture-in-
picture (PIP) presentation.

[0473] CA: The method as either clause BY or BZ recites, further comprising: receiving, via the second merchant
Ul and at the first merchant application, a fourth input associated with the first representation; replacing, by the first
merchant application, the second merchant Ul with a third merchant Ul associated only with the first data structure;
generating, by the first merchant application, second instructions associated with a customer Ul to be presented via
the customer-facing device, wherein the first request is associated with the customer Ul; receiving, from the customer-
facing device and at the first merchant application, the first payment data associated with the first customer, wherein
the first payment data is obtained from a payment reader associated with the customer-facing device; and sending,
from the first merchant application and to one or more remotely located payment processors, the first payment data

for processing a payment for at least a portion of the first cost of the first transaction.

85



10

15

20

25

30

35

WO 2019/190809 PCT/US2019/022809

[0474] CB: The method as any one of clauses BY-CA recites, further comprising: receiving, via the second
merchant Ul and at the first merchant application, a fourth input associated with the second representation; replacing,
by the first merchant application, the second merchant Ul with a third merchant Ul associated only with the second
data structure; generating, by the first merchant application, second instructions associated with a customer Ul to be
presented via the customer-facing device; sending, from the first merchant application and to the customer-facing
device, a second request for second payment data for satisfying a second cost of the second transaction, wherein the
second request is associated with the second instructions, receiving, from the customer-facing device and at the first
merchant application, the second payment data, wherein the second payment data is obtained from a payment reader
associated with the customer-facing device; and sending, from the first merchant application and to one or more
remotely located payment processors, the second payment data for processing a payment for at least a portion of the
second cost of the second transaction.

[0475]  CC: A merchant-facing device for provisioning functionality to a personal device operated by, or on behalf
of, amerchant, the merchant-facing device comprising: a display configured to present a merchant user interface (Ul);
one or more processors; and one or more non-transitory computer-readable media storing instructions executable by
the one or more processors, wherein the instructions program the one or more processors to perform operations
comprising: determining a presence of the personal device within a range of the merchant-facing device; provisioning,
via a near-field communication (NFC) signal, functionality to the personal device, the functionality configuring the
personal device to present an additional merchant Ul via a display of the personal device, the functionality enabling
the merchant to (i) access inventory data associated with the merchant, the inventory data identifying items available
for purchase from the merchant, (i) generate a ticket based at least in part on adding one of the items to the ticket,
and (iii) collect information for processing payments for the ticket; receiving, from the personal device, the ticket;
sending, to a customer-facing device coupled to the merchant-facing device, an indication associated with the ticket
and a request for payment information associated with the ticket; receiving, from the customer-facing device, the
payment information; and sending, to a remote server associated with a payment processing service, the ticket and
the payment information to settle a transaction associated with the ticket.

[0476]  CD: The merchant-facing device as clause CC recites, wherein provisioning the functionality comprises
directly provisioning the functionality o the personal device via the NFC signal.

[0477]  CE: The merchant-facing device as either clause CC or CD recites, wherein provisioning the functionality
comprises indirectly provisioning the functionality based at least in part on; sending, via the NFC signal, an address to
the personal device, the address being associated with a remote location from which the functionality is accessible;
and determining that the personal device downloaded the functionality from the remote location via a long-range
communication network.

[0478]  CF. The merchant-facing device as any one of clauses CC-CE recites, wherein the instructions program
the one or more processors to further perform operations comprising: determining that the personal device is outside
of a geo-fence associated with the merchant-facing device; and de-provisioning the functionality based at least in part
on determining that the personal device is outside of the geo-fence.

[0479]  CG: The merchant-facing device as any one of clauses CC-CF recites, wherein the instructions program

the one or more processors to further perform operations comprising: determining that an employee asscciated with
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the merchant clocked out of an employee management system associated with the merchant, the personal device
being operated by the employee on behalf of the merchant; and de-provisioning the functionality based at least in part
on determining that the employee clocked out of the employee management system.

[0480] CH: A method comprising: determining a presence of a personal device operated by, or on behalf of, a
merchant within a range of a point-of-sale (POS) system of a merchant, the POS system including a merchant-facing
device and a customer-facing device that is coupled to the merchant-facing device; provisioning functionality to the
personal device, the functionality (i) configuring the personal device to present a merchant user interface (Ul) via a
display of the personal device to enable the merchant to interact with one or more customers and (i) enabling the
personal device to interact with at least one of the merchant-facing device or the customer-facing device; determining
an occurrence of an event; and de-provisioning the functionality to the personal device based at least in part on
determining the occurrence of the event.

[0481]  CI: The method as clause CH recites, wherein the range is associated with a geo-fence, and the method
further comprises determining the presence of the personal device based at least in part on determining that the
personal device is within the gec-fence.

[0482]  CJ: The method as either clause CH or Cl recites, wherein the range is associated with a threshold signal
strength, and the method further comprises: determining a signal strength associated with the personal device;
determining that the signal strength satisfies the threshold signal strength; and determining the presence of the
personal device based at least in part on determining that the signal strength exceeds the threshold signal strength.
[0483]  CK: The method as any one of clauses CH-CJ recites, wherein provisioning the functionality is based at
least in part on provisioning the functionality directly from the merchant-facing device or the customer-facing device to
the personal device via at least one short-range communication network.

[0484] CL: The method as any one of clauses CH-CK recites, further comprising: sending, via a short-range
communication network, an address to the personal device, the address being associated with a remote location from
which the functionality is accessible; and determining that the personal device downloaded the functionality from the
remote location via a long-range communication network.

[0485] CM: The method as any one of clauses CH-CL recites, further comprising: determining that the personal
device previously downloaded the functionality; and provisioning the functionality based at least in part on activating
the functionality responsive to determining the presence of the personal device.

[0486]  CN: The method as any one of clauses CH-CM recites, wherein provisioning the functionality comprises
provisioning the functionality via a web browser.

[0487]  CO: The method as any one of clauses CH-CN recites, further comprising: determining, based at least in
part on an identifier of an employee operating the personal device on behalf of the merchant, an identity of the
employee; and determining, based at least in part on the identity of the employes, the functionality to be provisioned
to the personal device.

[0488]  CP: The method as any one of clauses CH-CO recites, wherein the event comprises at least one of. a
determination that the personal device is outside of the range; a determination that an employee of the merchant
clocked out of an employee management system, the personal device being operated by the employee on behalf of

the merchant; or an expiration of a predetermined period of time.
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[0489]  CQ: A system comprising: at least one merchant-facing device associated with a merchant, at least one
customer-facing device that is coupled to the at least one merchant-facing device; one or more processors; and one
or more non-fransitory computer-readable media storing instructions executable by the one or more processors,
wherein the instructions program the one or more processors to perform operations comprising: determining a
presence of a personal device operated by, or on behalf of the merchant, within a range of the at least one merchant-
facing device or the at least one customer-facing device; provisioning functionality to the personal device, the
functionality (i) configuring the perscnal device to present a merchant user interface (Ul) via a display of the personal
device to enable the merchant to interact with one or more customers and (ii) enabling the personal device to interact
with one or more of the at least one merchant-facing device or the at least one customer-facing device; determining
an occurrence of an event; and deprovisioning the functionality to the personal device based at least in part on
determining the occurrence of the event.

[0490] CR: The system as clause CQ recites, wherein determining the presence of the personal device within the
range of the at least one merchant-facing device or the at least one customer-facing device is performed by one or
more of the at least one merchant-facing device, the at least one customer-facing device, or a remote computing
device associated with a payment processing service, the system further comprising the remote computing device.
[0491]  CS: The system as either clause CQ or CR recites, wherein provisioning the functionality to the personal
device comprises at least one of: directly provisioning the functionality to the personal devics; indirectly provisioning
the functionality to the personal device; activating the functionality, the functionality having been previously
downloaded; or provisioning the functionality via a web browser,

[0492] CT: The system as any one of clauses CQ-CS recites, the operations further comprising: determining an
additional presence of at least one other personal device within the range of the system; causing an indication of the
personal device and the at least one other personal device to be presented via a selection Ul presented via the
merchant-facing device; receiving an input associated with the selection Ul, the input selecting at least the personal
device for provisioning the functionality; and provisioning the functionality responsive to receiving the input.

[0493] CU: The system as any one of clauses CQ-CT recites, the operations further comprising: accessing
information associated with a user of the personal device; and personalizing at least one of the provisioning of the
functionality or the functionality based at least in part on the information.

[0494] CV: The system as any one of clauses CQ-CU recites, wherein the event comprises at least one of: a
determination that the personal device is outside of the range; a determination that an employee of the merchant
clocked out of an employee management system, the personal device being operated by the employee on behalf of
the merchant; or an expiration of a predetermined period of time.

[0495] CW: A point-of-sale (POS) system for conducting a transaction between a merchant and a customer, the
POS system comprising: a merchant-facing device having a first processor for processing first instructions for
presenting a first graphical user interface (GUI) on a touchscreen display of the merchant-facing device, the merchant-
facing device supporting both a merchant state for enabling merchant functionality and a customer state for enabling
customer functionality; a customer-facing device having a second processor for processing second instructions for (i)
presenting a second GU| on a touchscreen display of the customer-facing device, and, when the merchant-facing

device is in the customer state, (i) contralling the merchant-facing device, the customer-facing device being
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communicatively coupled to the merchant-facing device and including a payment reader for reading information from
a payment instrument used during the transaction; and one or more communication interfaces configured to send the
information read from the payment instrument to a remote payment processing service.

[0496] CX: The POS system as clause CW recites, wherein the first instructions are further for: determining that
the touchscreen display of the customer-facing device is disabled; and transitioning the merchant-facing device from
the merchant state to the customer state based at least in part on determining that the touchscreen display of the
customer-facing device is disabled.

[0497]  CY: The POS system as clause CX recites, wherein the first instructions are further for: presenting, via the
first GUI, a first request for payment data associated with the transaction; receiving, from customer-facing device, the
payment data, the payment data being obtained via the payment reader; presenting, via the first GUI, a second request
for authentication information associated with the payment data; and sending the payment data to the remote payment
processing service to settle the transaction.

[0498] CZ The POS system as either clause CX or CY recites, wherein: the second instructions are associated
with @ model component of a model-view-controller (MVC) framework associated with the POS system, the model
component sending one or more third instructions to a view component associated with the merchant-facing device
for presenting the first request and presenting the second request.

[0499]  DA: The POS system as clause CZ recites, wherein the second instructions are further associated with a
controller component of the MVC configuration and the controller component is configured to: receive the payment
data regponsive to the first request; and instruct the model component to send the second request.

[0500]  DB: A method comprising: determining, by a customer application executable by a customer-facing devics,
that a merchant-facing device to which the customer-facing device is coupled has transitioned from a merchant state
to a customer state; and based at least in part on determining that the merchant-facing device has transitioned from
the merchant state to the customer state, provisioning at least one customer functionality on the merchant-facing
device.

[0501]  DC: The method as clause DB recites, wherein the at least one customer functionality is provisioned via a
model-view-controller framework.

[0502] DD: The method as either clause DB or DC recites, further comprising, prior to determining that the
merchant-facing device has fransitioned from the merchant state to the customer state, sending, from the customer-
facing device to the merchant-facing device, an indication that a display associated with the customer-facing device is
disabled.

[0503] DE: The method as any one of clauses DB-DD recites, wherein the at least one customer functionality
comprises a request for payment data associated with a transaction.

[0504] DF: The method as clause DE recites, further comprising: receiving, from the merchant-facing device and
in association with the request for the payment data, instructions to obtain the payment data; receiving, from a payment
reader coupled to the customer-facing device, the payment data associated with a payment instrument to pay for a

cost of the transaction; and sending the payment data to the merchant-facing device.
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[0505] DG: The method as clause DF recites, further comprising provisioning at least one additional customer
functionality on the merchant-facing device, the at least one additional customer functionality being associated with a
request for an input to authenticate the payment data.

[0508]  DH: The method as either clause DF or DG recites, further comprising provisioning at least one additional
customer functionality to the merchant-facing device, the at least one additional customer functionality being
associated with displaying an indication associated with a status of processing the payment data.

[0507]  DI: The method as any one of clauses DB-DH recites, wherein the at least one customer functionality is
associated with displaying one or more items associated with a transaction between a merchant operating the
merchant-facing device and a customer.

[0508] DJ: The method as clause DI recites, further comprising sending, to the merchant-facing device, an
instruction to present a representation of a data structure storing the one or more items and fransaction data associated
with the one or more items.

[0509]  DK: A method comprising: presenting a graphical user interface (GUI) on a display of a merchant-facing
device that is operating in a first state, the merchant-facing device being capable of transitioning between the first state
and a second state, and the merchant-facing device being coupled to a customer-facing device; transitioning the
merchant-facing device from the first state to the second state, the second state enabling the merchant-facing device
to perform at least one additional functionality that is not available to the merchant-facing device in the first state; and
updating the GUI based at least in part on the at least one additional functionality.

[0510]  DL: The method as clause DK recites, wherein the at least one additional functionality is provisioned via
an instance of a customer application executable by the merchant-facing device.

[0511]  DM: The method as either clause DK or DL recites, wherein the at least one additional functionality is
provisioned via a model-view-controller framework associated with the merchant-facing device and the customer-
facing device.

[0512]  DN: The method as any one of clauses DK-DM recites, further comprising: receiving, from the customer-
facing device, an indication that a display of the customer-facing device is disabled; and transitioning the merchant-
facing device from the first state to the second state based at least in part on receiving the indication.

[0513] DO: The method as any one of clauses DK-DN recites, wherein the at least one functionality enables the
merchant-facing device to communicate with a payment reader associated with the customer-facing device o obtain
payment data and the method further comprises executing a payment flow for settling a transaction based at least in
part on the payment data.

[0514]  DP: The method as any one of clauses DK-DO recites, wherein the at least one functionality enables the
merchant-facing device to access a data structure stored on the merchant-facing device and present a customer view
of the data structure via the GUI, the data structure indicating one or more items that a customer desires to purchase
from a merchant operating the merchant-facing device via a transaction, and the method further comprises presenting,
via the GUI, a graphical representation of the data structure to enable the customer to at least one of review or modify

the transaction.
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CLAIMS

WHAT IS CLAIMED IS:

1. A point-of-sals {(POS) system for conducting a fransaction between a merchant and a customer, the
P03 system comprising:

a merchant-facing device having a first processcr for processing first instructions for presenting a merchant
user inferface {Ul) on a touchscreen display of the merchant-facing device,

at lzast two customer-facing devices communicatively coupled to the merchant-facing devics, the at least two
customer-facing devices including:

a first custorner-facing device comprising first hardware and first firmware, and having a second
processor for processing second insiructions for presenting a first cusiomer Ul on a touchscreen display of
the first customsr-facing device 1o enabls the customer to peiform a first action assodlated with the
transaction, the first customer-facing device having been coupled to the merchant-facing device at a first time
and including & first payment reader that is acoessible by the cusiomer; and

a second customer-facing device associated with sscond hardwars that is substantially idsntical to
the first hardwars and second firmware that is substantially identical to the first firmware, and having a third
processor for processing third instructions for presenting a second custorner Ui on a touchscreen display of
ihe second customer-facing devics fo enable the customer to perform a second action associated with the
irangaction subssquent to the first action, the sscond customer-facing device having been coupled fo the
merchant-facing device at a second time after the first time and induding a second payment reader that is
accessible by the cusiomer; and
one or morg communication interfaces configured to send payment information asscciated with the

transaction, obtained by the second payment reader, to a remote paymeant procaessing service.,

2. The POS syslem as claim 1 recites, whersin the merchani-facing device stores a first device
identifier of the first sustomear-facing device regpongive fo the firet custiomer-facing devies having been coupled fo the
merchani-facing device at the first time, and the first instructions are further for receiving a second davice idsniifier of
the second customer-facing device for coupling the second cusicmer-facing device o the merchant-facing device al

the second tims.

3. The POS system as claim 1 reciies, wherein the first action is associated with an authorization of

the payment information and the second action is associated with entering at least cne of gratuit

or feedback.

4, A systemn for conducting one or more fransactions belween a merchant and one o more customers,
the systermn comprising,
a merchant-facing device having a first processor for progessing first instructions for prassnting a merchant

user interface {Ul) on a display of the merchant-facing device,
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afirst customar-facing device having a second processor for processing second instructions for presenting a
first customer U, the first custornar Ul enabling a first customsr of the one or more customers to perform a first action
assooiated with afirst transaction of the one or more transactions, the first customer-facing device having been coupled
to the marchant-facing device at a first ims; and

an application for presenting a second cusiomar U enabling parformance of a second action, the application

being stored on the merchani-facing device, a second cusiomer-facing device, or a personal devics.

5, The system as claim 4 recites, wherain the appiication is stored on the sacond custormer-facing
device and the second customer-facing devics comprises & least one of hardware or firmware that is substantially
identical to the first customer-facing device.

8. The systern as dlaim 5 reciles, wherein the second customer-facing device is coupled o the
merchani-facing device at & second time after the firgl time based at least in pait on sharing a device identifier with

the merchant-facing device,

7. The system as claim 4 recites, wherein:
ihe second customer Ul is a projection; and
ihe application i executable by the merchani-facing device or the personal device to project the second

customer UL

8, Tha gystemn as olaim 4 reciles, whersin the second action is assodiated with the first ransaction,
g, The system as daim 4 recites, wherein the sscond action is associated with a second transaction

assoolated with a sscond customer, the second transaction being differant than the first transaation,

10, The sysiem as claim 4 recites, the merchant Ul includas a first representation of the first customer

Ul and a second representation of the second customer Ui, presented in a picture-in-picture {F1P) presentation.

1. A method comprising:

receiving, via a merchant application executing on a merchant-facing devics, a first input associated with a
first transaction, the first input indicating one or more first items that a first customer requests to purchase from a
merchant asscciated with the merchant-facing device;

generating, by the merchant application, a first data structure associated with the first input, the first data
structure storing one or more first representations associated with the one or mors first items;

generating, by the merchant application, first instructions associated with a first customer user interface (Ul
to be presented in association with the first transaction, the firs! customer Ul requesting payment information for paying
for tha ons or mors Tirst ifams and being presented on & display associated with a first customer-facing device coupled
tc the merchant-iacing device;

sending, from the merchant application and to the first customer-facing device, the first insiructions;
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receiving, by the merchant application and from the first customerfacing devics, the payment information,
the payment information associated with & first payment instrument,

associating, by the merchant application, at least a portion of the payment information with the first dala
structure;

generating, by the merchant application, second instructions associsted with a second ousiomesr Ul o ba
presentsd via a second customer-facing device coupled to the merchant-facing device, the second customer Ul bsing
associated with a reguest for input assooiated with the first transaction;

receiving, from the second customer-facing device, an identifier associated with the first customer; and

sending, from the merchant application, the second instructions to the second customer-facing davice

respensive lo recelving the identifier,

12, The maethod as claim 11 recifes, wherein the merchant-facing device stores & first device identifier
associated with the first cusiomer-facing devios, and the method furlher comprises:

receiving, from the second customar-facing device, a request to register the second customer-facing device
with the merchant-facing devics, the request being assooiated with a second device idsntifisr; and

storing the second device identifier for the second customer-facing device io enable the merchant-facing

davice o commimnicate with af lsast the first customer-facing device and the second customer-facing devics,

13. The msthod as claim 11 recites, wherein the input comprisss of at least one of a gratuity, lovally

information, or feedback,

14, The method as claim 11 reciles, further comprising:

receiving, via the mearchant application execuling on the merchani-facing device, a second input associated
with a second fransaction, the second input indicating one or more second items that a second custormer desires 1o
purchase from the marchant;

generating, by the merchant application, third instructions assedated with a third customer Ul to be presented
in association with the second ransaction, the third customer Ul being presented on a display associated with a third
cusiomer-facing device coupled to the merchant-lacing device; and

sending the third instructions to the third customer-facing device.
15. The method as claim 14 recites, wherein sending the third instructions to the third custormer-facing

devics is at a substanfially same tims that the first instructions or the second instructions are sent to the first customer-

facing device or the second customer-facing devics,
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