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Provided Is a printing system In which a setting for an information terminal is easy when POS application software that runs on a
server Is used from the information terminal. A POS system comprises: the server on which the POS application software runs; the
Information terminal; and a printer connected so as to enable communication with the server via the Internet. The printer Is provided
with: a local communication unit that establishes communication with the information terminal; a communication relay unit that
connects the information terminal and the server so as to enable communication therebetween; a setting information acquisition
unit that acquires setting information that from the server, sets the POS application software; and an application setting unit that on

the basis of the setting information, sets the POS application software, and lets the POS application software be used from the
Information terminal.
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(57) Abstract: Provided 1s a printing system i which a setting for an in-
formation terminal 1s easy when POS application software that runs on a
server 1s used from the mformation terminal. A POS system comprises: the
server on which the POS application software runs; the information termin-
al; and a printer connected so as to enable communication with the server
via the Internet. The printer 1s provided with: a local communication unit
that establishes communication with the information terminal; a communica-
tion relay unit that connects the iformation terminal and the server so as to
enable communication therebetween; a setting information acquisition unit
that acquires setting information that from the server, sets the POS applica-
tion software; and an application setting unit that on the basis of the setting
mformation, sets the POS application software, and lets the POS application
software be used from the information terminal.
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| DESCRIPTION]

[(Title of Invention] Printing system and printer
[ Technical Field]
'0001]

The i1nvention relates to a printing system 1ncluding a server,
a data terminal, and a printer communilicatively connected over a
network, and to the printer of the printing system.

The present application claims priority based on Japan Patent
No. 2012-066923 filed in Japan on 2012 March 23, and Japan Patent No.
2012-079643 filed on 2012 March 30.
| Background]

[0002]

In a printing system such as described above, the printer 1is
connected to the data terminal, which 1s communicatively connected to
the Internet, and communlcation between the printer and the server
passes through the data terminal (see, for example, PTL 1).

[0003]

When the Internet connection becomes unstable 1n a system that
connects a server and a data terminal over the Internet and uses an
application program that runs on the server f{rom the data terminal,
operation of the application program used by the data terminal becomes
unstab.e. Addressing this problem, PTL 2, for example, describes a
system that connects the server and a proxy server over the Internet,
connects the proxy server and the data terminal over a LAN, downloads
the application program from the server to the proxy server and runs the
program on the proxy server, and uses the application program running on
the proxy server from the data terminal. Because Che data terminal uses
an application program running on a proxy server connected to a LAN 1n
this system, overation of the application program used by the data
terminal 1s stable regardless of the state of the Internet connection.
[Citation List]

[Patent Literature]
(0004 ]
[PTL 1] JP-A-2006-201997/
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[PTL 2] JP-A-2008-90578
[Summary of Invention]

[Technical Problem]
[0005]

Because thedataterminal is connecteddirectlytoaglobal network
such as the Internet using the technology described in PTL 1, a
communication setting such as assigning a global IP address to each
individual data terminal is required. Furthermore, when using an
application programthat runs on a server fromadata terminal, settings
enablingusingthe applicationprogrammust bemade oneachdataterminal.
In order to apply communication settings and settings for using an
application individually to the data terminals, configuring these
settings becomes complicated when installing a printing system having
plural data terminals or when replacing a data terminal due to an
equipment failure, for example.

[0006]

With the technology described in PTL 2, if a service provided
by the application program is a service that is completed on a LAN
or other local network, the same service can be provided by the
application programeven if the application programis downloaded from
the server to a proxy server (relay device) and run on the proxy server.
However, when a service that is not completed on the local network
is included in the services provided by the application program, such
as when a service executed based on input on the server side is included,
providing the same service as when the application program runs on

the server is difficult when the application program is downloaded

from the server and run on the proxy server.
[0007]

Considering the foregoing problems, an object of the present
invention is to provide a printing system in which configuring the
data terminal is simple when using an application program that runs
on a server from the data terminal, and both an application program
that runs on a server and an application program that runs on a relay

device can be used from a data terminal connected to the server through

the relay device.
[Solution to Problem]
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[0008]

(Example 1)

A printing system according to the invention i1ncludes a server
on which a POS application program runs; a data terminal having a
communication capability; and a printer connecting communicatively
to the server through a network; the printer including a communication
unit that communicatively connects to the data terminal, a
communication relay unit that communicatively connects the data
terminal and the server through the network, a configuration settings
acquisition unit that acquires configuration settings to configure
the POS application from the server based on printer-specific
identification information unique to the printer, and an application
configuring unit that configures the POS application based on the
configuration settings when communication with the data terminal 1s
established, and enables using the P0OS application from the data
terminal.
[0009]

In this configuration, a printer communicatively connected to
a server through a network has a communication relay function that
communicatively connects a data terminal and the server. Network
communication settings therefore do not need to be made on the data
terminal. Furthermore, because the printer configures the POS
application, settings on the data terminal for using POS application
can be eliminated or simplified. Configuring the data terminal 1is
therefore simplified. Furthermore, because the printer acquires the

configurationsettingsof the POSapplicationbasedonprinter-specific

identification information, the configuration settings of the POS

application can be managed related to the printer-specific

identification information. Note that the POS application 1s an

application program as an example of a printing application, and has
a function for printing images on paper using a printer, or instead
of or inaddition this function, has functions for editing, displaying,

transmitting, and storing images or data on which images are based.

[0010]
(Example 2)

In the invention, the communicationunit has apasswordgenerating
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unit that generates a password based on the printer-specific
identification information, a password output unit that outputs the
password, a password receiving unit that receives the password from
the data terminal, and a communication establishing unit that
establishes communication with the data terminal based on the password
generated by the password generating unit and the password received
by the password receiving unit; and the data terminal has a password
input unit that receives input of the password, and a password
transmitting unit that sends the password input to the password input

unit to the printer.
[0011]

This configurationprovides security on the local network between
the printer and the data terminal. Local network security can also
be managed using the printer-specific identification information.
[0012]

(Example 3)

Inthe invention, the communicationunit hasauniquedataterminal
identifier acquisition unit that acquires a unique data terminal
identifier specific to the data terminal from the data terminal when
establishing communication with the data terminal; a password mlxilng
unit that combines all or part of the printer-specific 1dentification
information, data terminal connection attributes sent fromthe server,
the unique data terminal identifier, and time information 1in the
password generating unit; and a connection control unit that limits
connection to the printer and the server from a data terminal that

communicatively connects to the printer based on all or part of the
unique data terminal identifier, the printer-specific identification

information, the data terminal connection attributes, and the time

information.
[0013]

This configuration can improve the security of the local network
between the printer and the data terminal, and can improve the security
of communications between the data terminal and the server through
the printer. The data terminal connection attributes sent from the
server include, for example, the number of data terminals allowed to

connect to the printer; the type or model of data terminal that can
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connect: and the time communicationbetween the data terminal andserver
1s permitted.
(0014]

(Example 4)

In the invention, the password output unit prints the password
as an optically-readable code; and the data terminal has an input unit
that inputs the code, and an analyzing unit that analyzes the code,
and acquires and supplies the password to the password input unit.
[0015]

This configuration can easily establish communication between
the printer and data terminal because the password can be input using
a camera or other reading device. Optically readable codes include
barcodes and other 2D codes, and printed encrypted numbers. When the
code is a 2D code or printed encrypted number, the code can be 1nput
to the input unit using the reading device. When the code 1is a printed
encrypted number, the operator can read and input the code to the input
unit.

[0010]
(Example 5)

In the invention, the pa53word output unit outputs a code
encrypting the password by near-field communication; and the data
terminal has a receiving unit that receives the code, and an analyzing
unit that analyzes the code, and acquires and supplies the password
to the password input unit.

[0017] '

Because inputting the password is simple with this configuration,
the task of establishing communication between the printer and data
terminal is simplified.

(0018]

(Example 6)

In the invention, the unique data terminal identifier 1s an ID
code stored in the data terminal, an optically readable ID code affixed

tothedataterminal, orelectronictagdataaffixedtothedata terminal.

[0019]
Electronic tag data is, for example, RFID tag data.

[0020]
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(Example 7)

In the invention, the printer has a forgery preventiocn data
generating unit that generates forgery prevention data in the password
generating unit, and a forgery prevention data print unit that prints
the forgery prevention data on the print medium when printing on the
print medium.

[0021]

Because the forgerypreventiondatamakes identifying the printer
that printed on the print medium simple, forgery of printed print media
can be prevented or suppressed.

(0022]

(Example 8)

In the invention, a first application program runs on the server;
a second application program runs on the printer communicatively
connected to the server through a first network; the data terminal
is communicatively connected to the printer through a second network;
the printer has a data merging unit that acquires first display
information generated by the first application program and generates
thirddisplay information combining the first display informationwith
seconddisplayinformationgeneratedbythe secondapplicationprogram,
and a print unit that prints print data generated by the second
application program; and the data terminal has a display unit that
acquires and displays the third display information.

[0023]
In this configuration, the printer functioning as a relay device

between the server anddata terminal acquires firstdisplay information

generatedbya first applicationprogramrunningonthe server, combines
this first display information with second display information
generated by a second application program running on the printer, and
produces third display information. The data terminal connected to
the printer acquires and displays the third display information. The
first application program running on the server, and the second
application program running on the printer, can therefore both be used
from the data terminal. If the second application program running on
the printer is anapplicationprogramessential tobusiness operations,

and the application program running on the server is an application
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program for performing a task complementary totheessential operation,
essential operations using the second application program can continue
without interruption even if the first network connection becomes
unstable.

(0024]

(Example 9)

In the invention, the data terminal has an input unit that receives
first information input to the first application program and second
information input to the secondapplicationprogram, anda transmission
unit that sends the first information and the second information input
to the input unit to the printer; and the printer has a communication
relay unit that sends the first information from the data terminal
to the server.

[0025]

This configuration enables both input to the first application
programrunning on the server and input tothe secondapplicationprogram
running on the printer from the data terminal.

[0026]

(Example 10)

In the invention, the printer has a connection monitor that
monitors the connection to the server, and an input/output termination
unit that stops at least one of receiving the first information by
the input unit and transmission to the server when interruption of
the server connection 1s detected.

[0027]
When the first network connection is lost, this configuration

stops input to the first application program from the data terminal
or transmissions from the printer to the server. Transactions through

the first network can therefore be avoided.
(0028}

(Example 11)

In the invention, the data merging unit combines stop-input data
indicating input of the first information from the data terminal 1s
stopped with the second display information to generate the third

display information when interruption of the server connection 1S

detected.



, CA 028689367 2014-09-29

[0029]
This configuration can informthe operator using thedata terminal

that the first applicationprogramcannot beused fromthedataterminal.

(0030 ]

(Example 12)

In the invention, the data merging unit outputs stop-input data
indicating input of the first information from the data terminal 1is
disabled by sound fromthe data terminal when interruption of the server
connection 1s detected.

(0031]

This configuration can informthe operatorusing the data terminal
that the first applicationprogramcannot beused fromthedataterminal.
(0032]

(Example 13)

In the invention, the data merging unit outputs stop-input data
indicating input of the first information from the data terminal 1S
disabled by vibration from the data terminal when interruption of the
server connection is detected.

(0033]
This configuration can informthe operatorusing the dataterminal

that the first applicationprogramcannot beused fromthedataterminal.

[0034]
(Example 14)

In the invention, the communication relayunit temporarily stores
the first information if loss of the server connection is detected

when sending the first information to the server, and sends the first

information to the server after the server connection 1s

re-established.
(00351

When the connection to the first network is interrupted after
first information is input to the data terminal, this configuration
sends the first information to the server after the connection 1s
restored, and enables the first application program to execute a data
process based on the first information.

[0036]
(Example 15)
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In the invention, a web browser runs on the data terminal; and
the web browser embodies the display unit, the input unit, and the

transmission unit.
(0037]

This configuration enables using a generic data terminal that
runs a web browser as the data terminal.
(0038}

(Example 106)

In the invention, the first application program generates and
sends second print data to the printer; and the print unit has a print
control unit that, when the printer receives the second print data,
controls whether or not to print, the printing range, the printing
position, and the print timing of the second print data, combines the
second print data with the print data, and prints.

[0039]

This configuration enables a first application program running
on the server to execute a printing process.
[0040]

(Example 17)

In the invention, the first application program 1i1s a
coupon-issuing application that generates coupon print data to print
a coupon based on the first information; the second application program
is a second POS application program that generates transaction
information to print a receipt based on the second information; the
transaction information is the print data; and the coupon print data
is the second print data.

[0041]

This configuration enables using the printing system as a POS

system.
[0042]

(Example 18)
A printer according to the invention is a printer of the printing

system described above.
[0043]

Because the printer in this configuration has a communication

relay unit, the data terminal and server can communicatively connect
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by applying the network communication settings to the printer, and
configuring the data terminal for communication can be simplified.
Furthermore, because the printer configures the POS application,
settings for using the POS application can be omitted or simplified
onthedata terminal. Because configuring thedata terminal is therefore
simplified, aprintingsystemusingaprinteraccordingtothe invention
can be easily constructed. Furthermore, because the printer gets
configuration settings for configuring the POS application from the
server based on printer-specific identification information unique
to the printer, the configuration settings of the POS application can
bemanagedrelatedtotheprinter-specificidentification information.
[0044]

(Example 19)

A printer according to the invention includes: a first
communication unit that communicatively connects to a server through
a first network; a processor that runs a second application program;
a second communication unit that communicatively connects through a
second network to adata terminal, and receives first information input
to the first application program from the data terminal, and second
information input to the second application program; a data merging
unit that communicatively connects to a server through a first network
and acquires first display information generated by the first
application program running on the server, combines the first display
information with second display information generated by the second
application program, and generates third display information
displayable by the data terminal; a print unit that prints print data
generated by the second application program; and a communication relay
unit that sends the first information from the data terminal through
the first network to the server.

[0045]

In this configuration, the printer communicatively connected to
rhe server and data terminal acquires first display information
generatedbya first applicationprogramrunning on the server, combines
this first display information with second display information
generated by a second application program running on the printer, and

produces third display information. The printer also relays and sends
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the first information input to the data terminal to the server. The

first application program running on the server, and the second
application program running on the printer, can therefore both be used

from the data terminal connected to the printer.
[0046]

(Example 20)

The invention is further characterized by a connection monitor
that monitors the connection to the server; and an input/output
termination unit that stops at least one of receiving the first
information by the input unit and transmission to the server when
interruption of the server connection is detected; the data merging
unit combining stop-input data indicating input of the first
information from the data terminal is stopped with the second display
informationtogeneratethethirddisplayinformationwheninterruption
of the server connection 1s detected.

[0047]

When the server connection is interrupted, this configuration
can prevent transactions with the server. That the first application
program cannot be used can also be displayed on the data terminal
connected to the printer when the server connection is interrupted.
[Advantageous Effects of Invention]

[0048]

Because a printer communicatively connected through a network
to a server has a communication relay function that communicatively
connects a data terminal with the server, there is no need with the
invention to apply network communication settings tothe dataterminal.
Furthermore, because the printer configures the POS application,
settings on the data terminal for using the POS application can be
omitted or simplified. In addition, because the printer acgulires the
configurationsettingsofthePOSapplicationbasedon printer-specific
identification information, the configuration settings of the POS
application can be managed related to the printer—-specific
identification information.

[0049]
Aprinter according to the invention functioning as a relay device

between the server anddata terminal acquires firstdisplay information
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generated by a first application program running on the server, combilnes
this first display information with second display information generated
by a second application program running on the printer, and produces

third display information that can be displayed on the data terminal. A

first application program running on the server, and a second
appllcation program running on the printer, can therefore both be used
from the data terminal.

100494}

In another aspect, the present invention provides a printing
system comprising: a server on which a POS application program runs; a
data terminal having a communication capability; and a printer
connecting communicatively to the server through a network; the
printer including a communication unit that communicatively connects
to the data terminal, a communication relay unit that communicatively
connects the data terminal and the server through the network, a
configuration settings acquisition unit that acquilires configuration

settings to configure the POS application from the server based on

printer-specific identification information unigque to the printer, an
application configquring unit that configures the POS application based
on the configuration settings when communication with the data
terminal 1s established, and enables using the POS application from
the data terminal; wherein a first application program runs on the
server; a second application program runs on the printer
communicatively connected to the server through a first network; the
data terminal 1s communicatively connected to the printer through a
csecond network; the printer has a data merging unit that acquires
first display information from a first web page generated by the first
application program, and generates third display information combilning
the first display information with second display i1nformation from a
second web page generated by the second application program, and a
print unit that prints print data generated by the second application

program; and the data terminal has a display unit that acquires and

displays the third display information.

CA 2868967 2018-01-02
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[Brief Description of Drawings]

[0050]

FIG. 1 schematically shows the configuration of a POS system
according to a first embodiment of the invention.

FIG. 2 1s a basic block diagram of a POS system according to the
first embodiment.

FIG. 3 is a flow chart showing the POS system configuration
operation according to the first embodiment.

FIG. 4 schematically shows the configuration of a POS system
according to a second embodiment of the invention.

FIG. 5 1s a basic block diagram of a POS system according to the
second embodiment.

FIG. 6 describes a third web page displayed on a data terminal

according to the second embodiment of the invention.

[Description of Embodiments]

(00511}
Embodiment 1

A printer and a POS system as an example of a printing system
according to the first embodiment of the invention are described below
with reference to FIG. 1 to FIG. 3. Note that the first embodiment
relates to connection settings for using the POS system.

[0052]

General configuration of a POS system A POS system used as an
example of a printing system according to the first embodiment of the
invention is described first with reference to FIG. 1. FIG. 1 shows the
basic configuration of a POS system according to the first embodiment of
the i1nvention.

As shown in FIG. 1, the POS system 1 includes a server 3 on which

a POS application program (printing application program) 2 runs, a
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printer 5 that is communicatively connected to the server 3 over tne
Internet (network) 4, andadataterminal 6witha communication function.
The data terminal 6 communicatively connects to the printer 5, and
communicatively connects to the server 3 through the printer o>.
[0053]

The data terminal 6 and printer 5 are installed at a checkout
counter in a store. The server 3 is, for example, installed inan office
separated from the store. A web browser 7 runs on the data terminal
6, and the POS application program 2 can be used from the data terminal
6 through the web browser 7. A transaction process is executed at the

checkout counter using the data terminal 6, and a receipt 8 1s 1ssued

from the printer 5. More specifically, the printer 5prints transaction
information generated by the transaction process on recelpt paper 9.
[0054]
Server

The server is described next with reference to FIG. 2. FIG. 2
is a schematic block diagram of the POS system according to the first
embodiment of the invention. |

As shown in FIG. 2, the server 3 has a processor 10 that runs
the POS application program 2, a database unit 13 that stores a product
information database 11 and a transaction information database 12,
and a configuration settings storage unit 14 that stores configuration
settings for using the POS application from the data terminal 6.
[0055]

The POS application program 2 has a web page 2a (FIG. 1) that
can be displayed by the web browser 7 as a front end. The POS application
program 2 accesses the product information database 11 based on input
to the web page 2a to get product information such as product price
information, and executes a transaction process. The POS application
program 2 also displays the transaction information on the web page
2a, sends transaction information from the server 3 to the printer
5 based on input of a print receipt command to the web page Za, and
prints the transactioninformationwiththeprintery. When transaction
information is generated, the POS application program 2 also updates

the transaction information database 12 based on the generated

transaction information.
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[0056]

Included in the configuration settings are the URL for accessing
the web page 2a of the POS application program 2, and the addresses
on the server 3 of the product information database 11 and transaction
information database 12 used by the POS application program 2. The
configurationsettingsarestoredintheconfigurationsettingsstorage
unit 14 related to the serial number (printer-specific identification
information) for identifying a specific printer o.

[0057]
Printer

A printer according to the first embodiment of the invention 1S
described with reference to FIG. 2. The printer 5 has a communication
unit 20 that controls communication with an external device, and a
print unit 21 that controls printing. The printer 5 has nonvolatile
memory 22 that stores the URL for getting the configuration settings

of the POS application program 2, and a serial number.
f0058]

The communicationunit 20 includes an Internet communicationunit
23 communicatively connected to the server 3 and printer 5 through
the Internet 4: a local communication unit 25 that communicatively
connects the printer 5 and data terminal 6 through a wireless LAN
(wireless communication) 24; and a communication relay 26 that
communicatively connects the data terminal 6 and server 3 through the

wireless LAN 24 and Internet 4. The local communicationunit 25 includes

a network name generator 27, password generator 28, password output
unit 29, network name receiver 30, password receiver 31, and

communication establishing unit 32.
[0059]

Based on the serial number of the printer 5, the network name

generator 27 generates anetworkname of thewireless LAN 24 that connects
the printer 5 and the data terminal 6. Based on the serial number of
the printer 5, the password generator 28 generates a password for
connecting the data terminal 6 to the wireless LAN 24. The password
output unit 29 outputs the password as a 2D code. More specifically,
the password output unit 29 converts the password produced by the

password generator 28 to a 2D code, supplies this 2D code to the print
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unit 21, and prints the 2D code on the receipt paper 9. The 2D code
is printed in this embodiment by operating a switch 33 (FIG. 1) on
the printer 5. Barcodes and color barcodes are examples of a 2D code.
[0060]

The network name receiver 30 then receives the network name sent
from the data terminal 6 to the printer 5. The password receiver 31
receives the password sent from the data terminal € to the printer
5. The communication establishing unit 32 then establishes
communicationwiththedataterminal 6 basedonthenetworkname produced
by the network name generator 27 and the network name received by the
network name receiver 30 from the data terminal 6, and the password
generated by the password generator 28 and the password received by
the password receiver 31 from the data terminal 6. The data terminal
6 and printer 5are therefore communicatively connected when the network
names and passwords match.

[0061]

The communication unit 20 also includes a configuration settings
acquisitionunit 34 that gets the configurationsettings fromthe server
3; and an application configuration unit 35 that configures the POS
application program 2 based on the configuration settings once
communication with the data terminal 6 is established, enabling using
the POS application program 2 from the data terminal 6.

[0062]

The configuration settings acquisition unit 34 accesses the URL

stored in memory 22 (in this embodiment, the URL of the configuration

settings storage unit of the sexver 3), and downloads the configuration
settings linked to the serial number. The URL stored in the memory
22 is stored when the printer 5 1s shipped.

[0063]

The application configuration unit 35 sends the addresses ot the
product information database 11 and transaction information database
12 contained in the configuration settings to the server 3, and sets
the product information database 11 and transaction information
database 12 that the POS application program 2 uses. The application
configuration unit 35 starts the web browser 7 on the data terminal

6 to which a communication link with the printer 5 was established,



: ; CA 028689367 2014-09-29

_16_

and accesses the URL contained in the configuration settings. As a
result, the web page 2a of the POS application program 2 is displayed
on the browser running on the data terminal 6. The POS application
program 2 can therefore be used from the data terminal 6.

[0064]

The print unit 21 prints a receipt 8 when transaction information
is supplied from the server 3. The print unit 21 also includes a forgery
prevention data generator 36 and a forgery prevention data print unit
37.

[0065]

The forgery prevention data generator 36 produces forgery
prevention data based on the serial number of the printer 5. The forgery
prevention data print unit 37 prints the forgery prevention data on
the receipt paper 9 when transaction information is printed on the
receipt paper 9. In this example, the forgery prevention data print
unit 37 prints the forgery prevention data after the transaction
information has been printed.

[00606]

Data terminal

A data terminal according to the first embodiment of the invention
is described next with reference to FIG. 2. The data terminal 6 1s
desirably a so-called generic tablet data terminal, such as a tablet
computer, that runs a web browser 7. The data terminal 6 has a touch
panel 6a as the input/output device (input unit) (FIG. 1) . The data
terminal 6 includes a data terminal processor 40, and a wireless
communication unit 41 that detects and connects to the wireless LAN
24 .

[0067]

The wireless communication unit 41 includes a network name
acquisition unit 42, password input unit 43, and password transmitter
44 . When a wireless LAN 24 is detected, the network name acquisition
unit 42 gets the network name of the detected wireless LAN 24. The
password input unit 43 is displayed on the touch panel 6a when awireless
LAN 24 is detected, and waits for input of the password for connecting
to the wireless LAN 24. When the password is input to the password

input unit 43, the password transmitter 44 sends the network name and
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password to the printer 5, which is an access point of the wireless
LAN 24.

(0068]

The data terminal 6 also has a camera 45 (FIG. 1) as a 2D code

reader (input unit) . The data terminal processor 40 of the data terminal
6 also has an analyzer 46 that analyzes the 2D code imaged by the camera
45 and supplies the result to the password input unit 43.
[(0069]
Configuring a POS system

Configuring a POS system according to the first embodiment of
the invention is described next with reference to FIG. 3. FIG. 3 1s
a flow chart describing configuring a POS systemaccording to the first
embodiment of the invention.
[C070]

As shown in FIG. 3, to configure the POS system 1, the printer
5 is first connected to the Internet 4, enabling the printer 5 and
server 3 to communicate (step ST1l). More specifically, the Internet
communicationunit 23 communicatively connects the printer 5 andserver
3. Once the printer 5 and server 3 can communicate, the configuration
settings acquisition unit 34 of the printer 5 accesses the previously
stored URL and gets the configuration settings of the POS application
program 2 from the server 3 (step STZ2). The local communication unit
25 of the printer 5 then creates a wireless LAN 24 with the network
name created based on the serial number of the printer 5 (step ST3).
[007/1]

The data terminal 6 is then controlled to detect the wireless
LAN 24. Once the data terminal 6 detects thewireless LAN 24, the network

name acquisition unit 42 of the data terminal 6 gets the network name
of the wireless LAN 24. Once the data terminal 6 detects the wireless
LAN 24, thepasswordinputunit 43 for inputtingthe passwordisdisplayed
on the touch panel 6a of the data terminal 6 (step ST4).

[0072]

When the operator operates the switch 33 on the printer 5, recelpt
paper 9 with the 2D code printed thereon is output from the printer
5 (step ST5) . The operator then scans the 2D code printed on the receipt
paper 9 with the camera 45 of the data terminal 6 (step ST6), and the
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analyzer 46 of the data terminal 6 gets and supplies the password from
the 2D code to the password input unit 43. When the password 1s supplied
to the password input unit 43, the password transmitter 44 sends the
password with the network name acquired by the data terminal 6 to the
printer 5 (step ST7).

[0073]

When the printer 5 receives the network name and password, the
communication establishing unit 32 compares the received network name
with the network name generated by the network name generator 27, and
compares the received password with the password generated by the
password generator 28. If the network names and passwords match, the
communication establishing unit 32 establishes communication between
the printer 5 and the data terminal (step ST3).

[0074]

Once communication between the printer 5 and data terminal 1s
established, the application configuration unit 35 of the printer 5
sends the database addresses contained in the configuration settings
to the server 3, and sets the product information database 11 and
transaction informationdatabase 12 usedby the POS applicationprogram
2 (step ST9). The application configuration unit 35 of the printer
5 also causes the data terminal 6 to start the web browser 7 and access

the URLcontainedinthe configurationsettings (stepST10).Asaresult,
the web page 2a of the POS application program 2 running on the server
3 is displayed in the web browser 7 of the data terminal 6. The POS
application program 2 can therefore be used from the data terminal
0.
[0075]
Processing operations on the POS system

Processing operations on the POS system according to the first
embodiment of the inventionaredescribednext. Inatransactionprocess
in a store, for example, the operator inputs the product number and
quantity of a product purchased by a customer TO the web page 2a of

the POS application program 2 displayed in the web browser 7 of the

data terminal 6. Based on the input product number, the POS application
program 2 retrieves the price by referencing the product information

database 11, and processes the transaction based on the price and the
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quantity purchased. When the transaction process ends, the PQOS
application program 2 displays the transaction information on the web
page Za, and the transaction information is thus displayed on the touch
panel ta of the data terminal 6. When the operator then operates the
touch panel 6a and input a print receipt command, the transaction
information is sent from the server 3 to the printer 5, and a receipt
8 1s issued from the printer 5. The transaction information and forgery
prevention data are printed on the issued receipt 8. The database is
also updated on the server 3 based on the information at the same time
the receipt 8 1s issued.

(0076]

The effect of the first embodiment is described below.

(1) A printer 5 communicatively connected to a server 3 through
the Internet 4 has a communication relay function that communicatively
connects a data terminal 6 with the server 3. Configuring the data
terminal 6 tocommunicatewiththe Internet 4 isthereforenot necessary.
Because the printer 5 configures the POS application program 2 for
use by the data terminal 6, there is also no need to apply settings
for using the POS application program 2 to the data terminal 6.
Configuring the data terminal 6 is therefore simple, and configuring
the POS system 1 1s simple. When the data terminal 6 is replaced due
to a terminal failure, for example, reconfiguring is also simple.
Because there are few settings to configure on the data terminal 6
in this embodiment, the POS application program 2 configuration
settings can be prevented from leaking 1f the data terminal 6 is stolen,

for example.
[0077]

(2) Because the printer 5> gets the configuration settings of the
POS application program 2 based on the serial number of the printer
O as described above, the configuration settings of the POS application

program 2 can be managed linked to the serial number of the printer
5.
[0078]

(3) Because communication between the printer 5 and data terminal
0 1s established using a network name and password as described above,

the wireless LAN 24 is also secure. Furthermore, because the network
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name and password are generated based on the serial number of the printer
5, the network name and password of the wireless LAN 24 can be managed
linked to the serial number.

(0079]

(4) As described above, the password for establishing
communication over the wireless LAN 24 is printed as a 2D code and
output by the printer 5. The password is acquired on the data terminal
6 side by scanning the 2D code, and is sent to the printer 5. Inputting
the password is therefore easy, and establishing communication between
the printer 5 and data terminal 6 1s simple.

(00801

(5) Forgery of areceipt 8 can therefore be prevented or suppressed
because the printer that produced the receipt 8 canbeeasily identified.
[0081]

Embodiment 2

with reference to FIG. 4 to FIG. 6. Note that the second embodiment
relates to the flow of data when the printing system is used after
a connection is completed in the first embodiment. Note also that
configurations and content that are the same as in the first embodiment
are identified by like reference numerals, and further description

thereof is omitted.
[0082]

General configuration of a PO5S system

The general configuration of POS system according to the second
embodiment of the invention is described first with reference to FIG.
4. FIG. 4 shows the basic configuration of a POS system according to
the second embodiment of the invention.

As shown in FIG. 4, the POS system 1A according to the second

embodiment includes a server 3 on which a coupon-issuing application

(first application program) 2A runs, a printer > on which a second
POS application program (second application program) runs, and a data
terminal 6A with a communication function. The printer >

communicatively connects to the server 3 over the Internet (first

network) 4. The data terminal 6 communicatively connects to the printer
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5 over awireless LAN (second network) 24, and communicatively connects
to the server 3 through the printer 5. A computer 51 is connected as
an input/output device to the server 3. In this embodiment the second
POS application program 2B includes a product database that
relationally stores product code, product name, and price information,
a transaction database that stores transaction information, and a
program for referencing and updating these databases.

[0083]

The data terminal 6A and printer 5 are installed at a checkout
counter in a store. The server 3 and computer 51 are, for example,
installed in an office separated from the store. A web browser /7 runs
on the data terminal 6A, and the coupon-issuing application 2A and
second POS application program 2B can be used from the data terminal
6A through the web browser 7.

{0084]

A transaction process for products purchased by a customer is
executed at the checkout counter using the second POS application
program 2B from the data terminal 6A, and a receipt 8 1is 1ssued from
the printer 5. More specifically, the second POS application program
2B executes a transaction process based on the name and quantity of
the purchased products input to the data terminal 6A and the amount
paid by the customer, and generates transaction information (print
data). When the transaction information is generated, the printer 5
prints the transaction information on recelpt paper 9. Using the
coupon-issuing application 2A from the data terminal 6A, a coupon 53

is also issued from the printer 5 at the checkout counter. More

specifically, based on a print coupon command (first data) input to
the data terminal 6A, coupon print data (second print data) 1s sent
from the coupon-issuing application 2A of the server 3 to the printer
5. When the printer 5 receives the coupon print data, the printer 5

prints the coupon print data on receipt paper 9. The coupon 53 1s,

for example, a ticket providing a discount off the product purchase
amount the next time the customer comes to the store.
[C08B5]

Server

The server is described next with reference to FIG. Hh and FIG.
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6. FIG. 5 is a schematic block diagram of the POS system according

to the second embodiment of the invention. FIG. 6 describes a third
web page displayed on the data terminal in the second embodiment, and
more specificallydescribes awebpagedisplayedthroughthe webbrowser
7 on the touch panel of the data terminal 6A. FIG. 6 (a) shows an example

of the web page when the server 3 and printer 5 are communicatively

connected, and FIG. 6 (b) shows an example when the connection between

the server 3 and printer 5 is interrupted.

[0086]
As shown in FIG. 5, the server 3 has a processor 55 that runs

the coupon-issuing application ZA.
[0087]

The coupon-issuing application 2A produces coupon print data for
producing a coupon 53 based on information input from the computer
51. The coupon-issuing application ZA displays coupon information for
coupons 53 that can be printed in the store on the data terminal ©A,
and generates a first web page (first display information) 71 enabling
inputting a print coupon command from the data terminal 6A. The first
web page 71 is written in HTMIL, and as shown in FIG. 6 (a) has a print
coupon command input button 72 for inputting a print coupon command.
When a print coupon command is received from the data terminal 6A side,
the coupon-issuingapplication 2A sends couponprint data totheprinter
5 based on the received print coupon command.

[0088]
The server 3 has a configuration settings storage unit 14 that

stores the second POS application program 2B. The latest version of
the second POS application program 2B is stored 1in the configuration

settings storage unit 14 when the operating system is updated.
[0089]

Printer
A printer according to the second embodiment of the invention

is described with reference to FIG. 5. As shown in FIG. 5, the printer
5 has a printer processor 57 as a processor that runs the second POS
application program 2B, a communication unit 20 that controls

communicationwith anexternal device, andaprintunit 21 that controls

printing. The printer processor 57 1s connected tomemory 22 that stores
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the second POS application program Z2B.
[0090]

When the printer 5 power turns on, the printer processor 57 reads
and runs the second POS application program 2B from memory 22. The
second POS application program 2B run by the printer processor 57
generates a second web page (second display information) 58 for
executing a transaction process through the web browser 7 of the data
terminal 6A. The second web page 59 1s written in HTML, and as shown
in FIG. ¢ (a) and (b), has product name input buttons 60 for inputting
the names of purchased products to the second POS application program
2B, a keypad 61 for inputting product quantlty and payment amount
information to the second POS application program 2B, a print receilpt
command input button 62 for inputting a print receipt command to the
second POS application program 2B, and a transaction information
display area 63.

[0091]

When the second POS application program 2B receilves product name,
purchased gquantity, and payment amount information (second
information) input through the second web page 59 from the data terminal

6A, it acgquires the product price from the product database based on

the product name, executes the transaction process based on the product
price, quantity, and payment amount, and displays progress of the
transaction process and the transaction information in the transaction
information display area 63. In addition, when a print receipt command
(second information) input through the second web page 59 is received,

the second POS application program 2B supplies the transaction
information to the print unit 21. Parallel to this, the second POS

application program 2B stores the transaction information in the

transaction database. Note that the printer processor 57 can read ana

run the second POS application program 2B from memory 22 any time after

communication between the printer 5 and server 3 is established.
[0092]

The communication unit 20 has an Internet communication unit
(first communication unit) 64, a local communication unit (second
communication unit) 65, a communication relay 66, and a connection

monitor 67. The Internet communicationunit 64 communicativelyconnects
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the server 3andprinter 5 through the Internet 4. The local communication
unit 65 communicatively connects the printer 5 and data terminal 6A
through a wireless LAN 24. The communication relay 66 communicatively

connects the data terminal 6A and server 3 through the wireless LAN

24 and Internet 4. More specifically, when the printer 5 receives a
print coupon command from the data terminal 6A, the communication relay
66 sends the print coupon command through the Internet 4 to the server
3.

0093]
The connectiocn monitor 67 monitors the connection between the

server 3 and printer 5, that is, the Internet 4 connection. When the
connection monitor 67 reports that the connection with the server 3
was interrupted, the communication unit 20 stops transmission from
the printer 5 to the server 3. More specifically, when the connection
monitor 67 detects that the connection to the server 3 was interrupted,
the communication unit 20 functions as an input/ocutput termination
unit that stops transmission from the printer 5 to the server 3.
[0094]

When transaction information is supplied from the second POS
application program 2B, the print unit 21 prints the transaction
information on receipt paper 9. When the Internet communication unilt
64 receives coupon print data from the server 3, the print unit 21
also prints the coupon print data on recelpt paper 9.

[0095]

The printer 5 also has a data merging unit 68 and an application

program updater 69.
[0096]
The data merging unit 68 gets the first web page /1 generated

by the coupon-issuing application 2A, combines this first web page

71 with the second web page 59 generated by the second POS application
program 2B, and creates the third web page (third display information)

70 shown in FIG. 6 (a). More specifically, the data merging unit 68
accesses a specific address on the server 3 through the Internet 4,
and acquires the first web page 71. The data merging unit 68 then uses
HTMI, frame tags, for example, to combine the first web page 71 and

second web page 59, and generate a single combined third web page 70.
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[0097] |

When the connectionmonitor 67 detects that the server 3 connection
was interrupted, the data merging unit 68 combines a fourth web page
(stop input data) 75, which indicates that input of a print coupon
command from the data terminal 6A is not received, instead of the first
web page 71 with the second web page 59, and outputs the third web
page 70 as shown in FIG. 6 (b). When the connection monitor 6/ detects
that the server 3 connection was restored, the data merging unit 08
again gets the first web page 71 generated by the coupon-issuing
application 2A, combines the second web page 59 generated by the second
POS application program 2B with the first web page 71, and cutputs
the third web page 70 as shown 1in FIG. 6 (a). The print coupon command
input button 72 in the first web page 71 is either omitted or disabled
in the fourth web page 75 as shown in FIG. 6 (b). The data merging
unit 68 thus functions as an input/output termination unit that stops
input of a print coupon command in the data terminal 6Awhen interruption
of the server 3 connection is detected by the connection monitor 67/.
[0008]

The application program updater 69 regularly accesses the
configuration settings storage unit 14 of the server 3, and compares
the version of the second POS application program 2B stored 1n the
configuration settings storage unit 14 with the version of the second
POS application program 2B stored in memory 22 on the printer 5. When
the version of the second POS application program 2B stored in the
configuration settings storage unit 14 is newer than the version of
the second POS application program 2B stored in memory 22, the
application program updater 69 gets the second POS application program
2B from the configuration settings storage unit 14 of the server 3,
and updates the second POS application program 2B stored 1n memory
22 . The programs and product databases in the second POS application
program 2B are thus updated to the new version.

[0099]
Data terminal

The data terminal according to the second embodiment is described

next with reference to FIG. 5.
As shown in FIG. 5, the data terminal 6A is a generic device,
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such as a generic tablet-type input/output terminal or computer 51,
on which a web browser 7 runs. The data terminal 6A has a touch panel
6a as the input/output device. The data terminal 6A includes a data
terminal processor 76 that runs a web browser 7, and a data terminal
communication unit 77 that communicatively connects to the printer
5 and data terminal 6A through the wireless LAN 24,

[0100]

When the data terminal 6A 1s connected to the wireless LAN 24
and the web browser 7 starts, the web browser 7 accesses the printer
Sanddisplays the thirdwebpage 70. As a result, the coupon information
of the coupon 53 to be printed and the print coupon command input button
72 are displayved on the touch panel 6a of the data terminal 6A, and
a print coupon command can be input through the touch panel 6a. The
product name input buttons 60 and keypad 61 are also displayed on the
touch panel 6a of the data terminal 6A, and the product name, quantity,
and payment amount can be input through the touch panel ba. The print
recelpt command input button 62 1s also displayed on the touch panel
oa of the data terminal 6A, and a print receipt command can be input.
Information such as the input print coupon command, product name,
purchased quantity, payment amount, and print receipt command input
1s then sent through the web browser 7 to the printer 5 by tapplng
appropriately on the print coupon command i1nput button 72, product
name 1nput buttons 60, keypad 61, and print receipt command 1nput button
62. The web browser 7 together with hardware such as the touch panel
6a of the data terminal 62 and the data terminal communication unit

77 thus embodies a display unit that acquires and displays a third
web page 70 from the printer 5; an input unit that receives a print
coupon command 1nput to the coupon~issuing application 2A, and product
name, purchase quantity, payment information, and a print receilpt
command input to the second POS application program 2B; and a
transmission unit that sends the print coupon command, product name,
purchase quantity, payment information, andprint receipt command input
to the input unit to the printer O.

[0101]

Processing operations on the POS system
Processing operations on the POS system according to the second
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embodiment of the invention are described next. When a customer

processes a transaction in a store, for example, the operator inputs
the product name and quantity of each product purchased by the customer
through the third web page 70 displayed on the web browser 7 of the
data terminal oA. The input product name and quantity are sent from
thedataterminal 6Atotheprinter 5, thetransactionprocess isexecuted
by the second POS application program 2B on the printer 5. Progress
of the transaction process is displayed in the transaction information
display area 63 of the third web page 70. When information for all
purchasedproducts is input and the operator recelves the payment amount
from the customer, the payment amount is sent from the data terminal

6A to the printer 5. This completes the transaction process, and the

second POS application program 2B generates transaction information
anddisplays thetransactioninformationinthe transactioninformation
display area 63 of the third web page 70.
[0102]

When the operator then taps the print receipt command input button
62 and inputs a print receipt command, the print receipt command 1is
sent from the data terminal 62 to the printer 5. When the printer 5
receives the print receipt command, the second POS application program
2B supplies the transaction information to the print unit 21, and a

receipt 8 with the printed transaction information is issued from the

printer 5.

(0103
The operator then issues the coupon 53. If communication between

the printer 5 and server 3 is possible when the operator tries to issue

the coupon 53, the print coupon command input button 72 is displayed
as shown in FIG. 6 (a) on the third web page 70 presented in the web
browser 7 of the data terminal 6A because the data merging unit 68

has combined the first web page 71 and second web page 59. The operator
can therefore tap on the print coupon command input button 72 1n the

third web page 70 on the data terminal 6A, and issue a print coupon

command to the data terminal o6A.

(0104]
When a print coupon command is input to the data terminal O0A,

the print coupon command is sent from the data terminal 6A through
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the printer 5 to the server 3. When the server 3 receives the print
coupon command, the coupon-issuing application 2A sends coupon print
data corresponding to the tapped print coupon command input button
72 to the printer 5. When the printer 5 receives the coupon print data,
the coupon print data is supplied to the print unit 21, and a coupon
53 is output from the printer 5. The operator then hands the 1issued
receipt 8 and coupon 53 to the customer, and completes the transaction.
[0105]

If the connectionbetweentheprinter S5andserver 3was interrupted
when the operator tries to issue a coupon 53, the print coupon command
input button 72 is not displayed as shown in FIG. 6 (b) on the third
web page 70 presented in the web browser 7 of the data termlnal 6A
because the data merging unit 68 has combined the fourth web page 75
and second web page 59, and a print coupon command cannot be input.
The operator therefore hands only the issued receipt 8 to the customer
and ends the transaction.

[0106]

The effect of the second embodiment i1s described below.

(1) As described above, the printer 5 functions as a relay that
communicatively connects the server 3 and data terminal 6A, and the
data merging unit 68 of the printer 5 gets a first web page 71 generated
by the coupon-issuing application 2A, and combines the first web page
71 with a second web page 59 generated by the second POS application

program 2B running on the printer 5, creating a third web page 70 that

can be displayed on the data terminal 6A. The forgery prevention data

generator 36 of the printer 5 then relays to the server 3 a print coupon
command input to the data terminal 6A and sent to the printer 5. Both

a coupon-issuing application 2A running on the server 3 and a second
POS application program 2B running on the printer 5 can therefore be
used from the data terminal 6A.

(0107]

(2) As described above, because the application program run by
the printer 5 is the second POS application program 2B for executlng
a transaction process that is central to business operation, and the
application program run by the server 3 is a coupon-issuing application

2A forperforming tasks complementarytoessential businessoperations,
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performing tasks essential to business operations can continue using
the second POS applicationprogram2Bevenwhenthe Internet 4 connection
1s unstable.
[0108]

(3) As described above, when loss of the connection to the server
3 1s reported, the data merging unit 68 merges a fourth web page 75,
which shows that input of the print coupon command fromthe data terminal
0A 1s disabled, instead of the first web page 71 with the second web
page 59 to create the third web page 70, and stops input of a print
coupon command on the data terminal 6A. As a result, transactions that
rely on an Internet 4 connection can be avoided when the Internet 4
connection is interrupted. The operator of the data terminal 6A can

also be informed that the coupon-issuing application 2A cannot be used

because the Internet 4 connection 1s broken.
[0109]

(4) As described above, because the printer 5 has an application
programupdater 69, programs such as the second POS applicationprogram
2B running on the printer 5 can be regularly updated to the new version.
Managing the version of the second POS application program 2B 1s
therefore simple.

[0110]

Preferred embodiments of the invention are described above, but
the foregoingembodiments canbemodifiedasdesiredinmanywayswilithout
departing from the scope of the invention. Some examples of such other

embodiments are described below.
[0111]

The printer 5 and data terminal 6 (6A) are connected by a wireless
LAN 24 in the foregoing embodiments, but could be communicatively
connected using a cable. In the foregoing embodiments the printer 5
generates a network name, password, and forgery prevention data based

on a serial number, but these could be generated based on the MAC address

of the printer 5, for example. The password generator 28 could also
be configured to include the forgery prevention data generator 36.
[0112]

In the foregoing embodiments the password output unit 29 prints

the password as a 2D code, but if the printer 5 has a display, the
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password output unit 29 could present the password on the display as
a 2D code. In this configuration the data terminal 6 can acquire the
2D code by imaging the display with the camera 45. The password output
unit 29 could alsodirectly output the password. In this configuration,
the operator can simply read and input the password to the password
input unit 43 of the data terminal 6.

[0113]

Further alternatively, the password output unit 29 could output
the password as a printed encrypted number. In this configuration,
the analyzer 46 of the data terminal 6 can analyze the encrypted numeric
string imaged by the camera 45, and supply the result to the password
input unit 43. Alternatively, the operator could read and input the
encryptednumber fromtheprintout tothe touchpanel 6a, andtheanalyzer
40 of the data terminal 6 then analyze the encrypted numeric string
input to the touch panel 6a and supply the result to the password input
unit 43.

[0114)]

Further alternatively, the password output unit 29 could output
an encrypted password code by near-field communication. In this
configuration, the data terminal 6 has a receiver that receives the
code by near-field communication, and the analyzer 46 of the data
terminal 6 analyzes the code received by the receiver, acquires the
password, and supplies the password to the password input unit 43.
(0115]

The server 3 outputs transaction information to the printer 5

and produces a receipt 8 based on input of a print receipt command

to the web page 2a in the foregoing embodiments, but 1f the data terminal
6 1s configured to acquire transaction information from the server
3 when the transaction information is displayed in the web browser
7, the transaction information could be sent from the data terminal
6 to the printer 5 to print a receipt 8 based on input of a print receipt
command to the web page Z2a.
[0116]

Next, the local communication unit 25 of the printer 5 could be
configured with the ability to restrict the information devices that

can connect to the wireless LAN 24.
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[0117]

In this configuration the local communicationunit 25 has a unique
data terminal identifier acquisition unit that acquires a unique data
terminal identifier specific to the data terminal © from the data
terminal 6 when establishing communication with a data terminal 6,
and a connection control unit that restricts the data terminal 6 that
communicatively connect to the printer 5 based on the unique data
terminal identifier. This unique data terminal identifier could be,
for example, an ID cocde stored 1n the data terminal © (such as the
MAC address), anoptically readable IDcode affixed tothe data terminal
6, or electronic tag data (such as an RFID tag) affixed to the data
terminal 6. This configuration can improve the security of thewireless
LAN 24 between the printer 5 and data terminal 6.

(0118]

Further alternatively, the 1ocal communicationunit 25 couldhave
a unigque data terminal identifier acquisition unit that acquires a
unique data terminal identifier specific to the data terminal 6 from
the data terminal 6 whenestablishingcommunicationwithadata terminal

6; a password mixer that combines all or part of printer-specific

identification information, data terminal connection attributes sent
from the server 3, the unique data terminal i1dentifier, and time
information in the password generator 28; and a connection control
unit that restricts connecting to the printer 5 and server 3 from a
data terminal 6 that communicatively connects to the printer 5 based
on all or some of the unique data terminal i1dentifier, the

printer~specific identification information, the data terminal

connection attributes, and the time information. The data terminal
connection attributes sent from the server 3 include information such
as the number of data terminals 6 allowed to connect to the printer
5; the type or model of data terminal 6 that can connect; and the time
communication between the data terminal 6 and server 3 1s allowed.
The data terminal connection attributes could also include the ID of
the operator permitted to operate the data terminal 6; the

identification number of the POS application program 2 that can be
used from the data terminal 6; or the URL on the Internet 4 to which

thedata terminal 6 canconnect throughtheprinter 5. Thisconfiguration
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can improve the security of the wireless LAN 24 between the printer
5 and data terminal 6, and can improve the security of communication
between the data terminal 6 and server 3 through the printer 5.
[0119]

The connection control unit could alsomonitor the operating 1og
of the data terminal 6, and based on an operating log pattern previously
reglstered 1n the memory 22 of the printer 5, for example, change
connectionrightsand/orpresentoperatinginstructions totheoperator
that used the touch panel 6a of the data terminal 6. This configuration
simplifies establishing communication between the printer 5 and data
terminal 6.

[0120]

In this event, the connection control unit could be configured
to display a re-input prompt requiring the operator to re-enter the
unigue data terminal identifier using the touch panel 6a of the data
terminal 6 1f the operating log of the data terminal © has not been
updated for longer than a set period of time, and 1f the data is not
re—entered within the set time, prohibit or restrict the data terminal
6 from connecting to the printer 5 and prompt entering the data again.
This configuration can further improve securlity between the server
3, printer 5, and data terminal 6.

[0121]

In this configuration, the connection control unit could also
prohibit or restrict connection of the data terminal 6 to the printer
5, display a prompt regquiring re-entering the password using the touch
panel 6a of the data terminal 6, and/or prohibit or restrict operation
of the data terminal 6 when an operating logpattern indicatingmistaken
operation appears repeatedly in the operating log, the data terminal
6 attempts to access information the data terminal 6 is not permitted
to access, the communication signal strength isbelowa specificsignal
level, orthepower supplycapacityofthedataterminal 6isinsufficient.
This configuration can further improve security between the server
3, printer 5, and data terminal o.

[0122]

The printer 5 and data terminal 6 canalso communicatively connect

using a cable 1n the above examples.
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(0123])

When loss of a connection to the server 3 1s reported when the
forgery preventlion data generator 36 relays a print coupon command
recelved from the data terminal 6 to the server 3, the above embodiments
couldalternativelybe configuredtotemporarily store the print coupon
command and then send the print coupon command to the server 3 after
the server 3 connection 1s restored. More specifically, when loss of
the Internet 4 connection 1s detected after a print coupon command
1s 1nput to the data terminal 6, sending the print coupon command to
the server 3 could be delayed until after the connection 1s restored
and the coupon 53 then issued.

[(0124]

When loss of the connection to the server 3 1s detected 1n the
above embodiments, the data merging unit 68 merges the fourth web page
715, which disables receiving input of a print coupon command from the
data terminal 6, 1nstead of the first web page 71 with the second web
page 59 to produce the third web page 70, but when loss of the connection
to the server 3 1is detected, the data mergling unit 68 could merge the
first web page 71, the fourth web page 75 that disables receiving input
of a print coupon command from the data terminal 6, and the second
web page 59 to produce the third web page 70.

(0125]

Further alternatively, when loss of the connection to the server
3 is detected, the data merging unit 68 could output stop-input
information indicating that input of a print coupon command from the

data terminal 6 1s stopped by ocutputting sound from the data terminal
6. In this configuration, the data merging unit 68 merges a fourth

webpage 75 containingacommand that outputs sound fromthedataterminal
© with the second web page 59 to create the third web page 70. Further
alternatively, when loss of the connection to the server 3 is detected,
thedatamergingunit 68 could output stop-input information indicating
that input of a print coupon command from the data terminal 6 1s stopped
by producing vibration from the data terminal 6. In this configuration,
the datamerging unit 68 merges a fourth web page 75 containing a command
that causes the data terminal 6 to vibrate with the second web page

59 to create the third web page 70.
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[0126]

The print unit 21 in the foregoing embodiments prints the
transactioninformationonreceiptpaper 9whentransactioninformation
1s supplied from the second POS application program 2B, and prints
the coupon print dataon receipt paper 9 when the Internet communication
unit 64 receives coupon print data from the server 3, but the print
unit 21 could alternatively have a print control unit that, when coupon
print data 1s received, controls whether or not to print the coupon
print data, the printing range, the printing position, and the print
timing, and prints the coupon print data merged with the transaction
information.

(0127]

The server 3 could also store access rights information related
to the range of the coupon-issuing application 2A that can be accessed
through the printer 5 related to the ID of the printer 5, and the printer
5 could be configured with an access control unit that accesses the
server 3 and acquires access rights information based on the printer
51D, andlimits access tothe coupon~issuingapplicationZAaccordingly.
In this configuration, the data merging unit 68 can merge the first
web page 71, the second web page 59, and the access rights information
to create the third web page 70. This configuration can further improve
the security of the POS system 1A because access to the server 3 from
a data terminal 6 connected to the printer 5 can be restricted.
[0128]

The coupon-issuing application 2A and the second POS application

program 2B respectively create the first web page 71 and second web

page 59 written in HTML in the above embodiments, but the coupon-1issuing
application Z2A and second POS application program 2B could also
conceivably be written in HTML. The data merging unit 68 that combines
the firstdisplayinformationcreatedbythe coupon-issuingapplication
2A, and the second display information created by the second POS

application program 2B, could alternatively be configured to create
the third web page combining the first display information and the

second display i1nformation using HTML.
(0129]

When loss of a connection between the server 3 and printer 5 1s
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detected 1in the above embodiments, the data merging unlt 68 stops receiving
a print coupon command by displaying the fourth web page 75, but the
printer 5 could conceivably have a stop input unit that sends a script or
command stopping input of a print coupon command to the data terminal ©
when loss of a connection between the server 3 and printer 5 1s detected,
and stops input of a print coupon command from the third web page 70.

[0130]

The application program running on the server 3 1s a coupon-issulng
application 2A and the application program running on the printer 5 1s a
second PCS application program 2B in the above embodiments, but these
application programs are only used as examples, and a printing system using
the invention is not limited to a POS system lA.

[Industrial Applicability]
[0131]

As described above, the inventilion 1s advantageous 1n a printing
system, a printer, and a POS system, and is particularly well-suilted to
applications that use both an application program running on a server and
an application program running on a printer from a data terminal 1n an

environment in which a printer is communicatively connected between a data

terminal and a server through a network.

[Reference Signs List]

[0132]

1, 1A POS system as an example of a printing system

2 POS application program as an example of a printing application
program

Z2A coupon printing application as an example of a first application
program

2B second POS application program as an example of second application
program

server
Internet

printer

web browser

3

1

5

6, 6A 6, 6A data terminal
.

8 recelpt

1

0 ProcCessor
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20
21
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23
25
277
28
29
30
31
34
39
36
37
40
42
43
44
46
51
53
55
57
59
03
64
68
09
70
71
12
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database unit

communication unit

print unit

memory

Internet communication unit
communication unit

network name generator

password generator

password output unit

network name recelver

password receiver

configuration settings acquisition unit
application configuration unit
forgery prevention data generator
forgery prevention data print unit
data terminal processor

network name acguisition unit
password i1nput unit

password transmitter

analyzer

computer

coupon

Processor

printer processor

second web page

transaction i1nformation display area
Internet communication unit

data merging unit

application program updater

third web page

first web page

print coupon command input button

fourth web page
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The embodiments of the invention in which an exclusive property
or privilege 1s claimed are defined as follows:
[Claim 1]

A printing system comprising:

a server on which a POS application program runs;

a data terminal having a communication capability; and

a printer connecting communicatively to the server through a
network:
the printer including

a communication unit that communicatively connects to the
data terminal,

a communication relay unit that communicatively connects
the data terminal and the server through the network,

a configuration settings acquisition unit that acquires
configuration settings to configure the POS application from the
server based on printer-specific identification information uniqgue to
the printer,

an application configuring unit that configures the POS
application based on the configuration settings when communication
with the data terminal i1s established, and enables using the POS
application from the data terminal;

wherein a first application program runs on the server;
a second application program runs on the printer communicatively
connected to the server through a first network;

the data terminal is communicatively connected to the printer

through a second network;

the printer has a data merging unit that acquires first display
information from a first web page generated by the first application

program, and generates third display information combining the first
display information with second display information from a second web
page generated by the second application program, and a print unit
that prints print data generated by the second application program;
and

the data terminal has a display unit that acquires and displays

the third display i1nformation.

CA 2868967 2018-01-02
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[Claim 2]

The printing system described in claim 1, wherein:

the communication unit has a password generating unit that
generates a password based on the printer-specific identification
information, a password output unit that outputs the password, a
password receiving unit that receives the password from the data
terminal, and a communication establishing unit that establishes
communication with the data terminal based on the password generated
by the password generating unit and the password received by the
password receliving unit; and

the data terminal has a password input unit that receives input
of the password, and a password transmitting unit that sends the

password 1nput to the password input unit to the printer.

[(Claim 3]

The printing system described in claim 2, wherein:

the communication unit has a unigque data terminal identifier
acquisition unit that acguires a unique data terminal identifier
speclific to the data terminal from the data terminal when establishing
communication with the data terminal; a password mixing unit that
comblnes all or part of the printer-specific identification
1nformation, data terminal connection attributes sent from the server,
the unique data terminal identifier, and time information in the

password generating unit; and a connection control unit that limits

connection to the printer and the server from a data terminal that
communicatively connects to the printer based on all or part of the
unique data terminal identifier, the printer-specific identification
information, the data terminal connection attributes, and the time

information.

[Claim 4]
The printing system described in claim 2, wherein:
the password output unit prints the password as an optically

readabple code; and
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the data terminal has an 1nput unit that inputs the code, and an
analyzing unit that analyzes the code, and acquires and supplies the

password to the password input unit.

[Claim 5]

The printing system described i1n claim 2, whereiln:

the password output unit outputs a code encrypting the password
by near-field communication; and

the data terminal has a receiving unit that receives the code,
and an analyzing unilit that analyzes the code, and acquires and

supplies the password to the password input unit.

([Claim 6]

The printing system described in claim 3, wherein:

the unique data terminal i1dentifier is an ID code stored in the
data termilinal, an optically readable ID code affixed to the data

terminal, or electronic tag data affixed to the data terminal.

[Claim 7]

The printing system described 1in claim 2, wherein:

the printer has a forgery prevention data generating unit that
generates forgery prevention data in the password generating unit, and
a forgery prevention data print unit that prints the forgery

prevention data on a print medium when printing on the print medium.

[Claim 8]

The printing system described 1n claim 1, wherein:

the data terminal has an input unit that receives first
information input to the first application program and second
information input to the second application program, and a
transmission unit that sends the first information and the second
information input to the 1nput unit to the printer; and

the printer has a communication relay unilit that sends the first

information from the data terminal to the server.
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(Claim 9]

The printing system described in claim 8, wherein:

the printer has a connection monitor that monitors the
connection to the server, and an input/output termination unit that
stops at least one of receiving the first information by the input

unit and transmission to the server when interruption of the server

connection 1s detected.

[Claim 10]

The printing system described in claim 9, wherein:

the data merging unit combines stop-input data indicating input
of the first information from the data terminal is stopped with the
second display information to generate the third display information

when 1nterruption of the server connection is detected.

[Claim 11]

The printing system described in claim 9, wherein:

the data merging unit outputs stop-input data indicating input
of the first information from the data terminal is disabled by sound

from the data terminal when interruption of the server connection is

detected.

(Claim 12]

The printing system described in claim 9, wherein:

the data merging unit outputs stop-input data indicating input
0f the first information from the data terminal is disabled by

vibration from the data terminal when interruption of the server

connection 1s detected.

[Claim 13]

The printing system described in claim 8, wherein:

the communlcation relay unit temporarily stores the first
information 1f loss of the server connection is detected when sending
the first information to the server, and sends the first information

tc the server after the server connection is re-established.
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(Claim 14]

The printing system described in claim 1 or 8, wherein:
a web browser runs on the data terminal; and
the web browser embodies the display unit, the input unit, and

the transmission unit.

[Claim 15]

The printing system described in claim 1, wherein:

the first application program generates and sends second print
data to the printer; and

the print unit has a print control unit that, when the printer
receives the second print data, controls whether or not to print, the
printing range, the printing position, and the print timing of the
second print data, combines the second print data with the print data,

and prints.

[Claim 16]

The printing system described in claim 1, wherein;

the first application program is a coupon-issuing application
that generates coupon print data to print a coupon based on the first
information;

the second application program is a second POS application
program that generates transaction information to print a receipt

based on the second information;

the transaction information is the print data; and

the coupon print data 1s the second print data.

([Claim 17]

A printer of a printing system described in any one of claims 1

to 7.
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