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(54) Print control device, printer, and control method of a print control device

(57) Electronic receipt information managed by mul-
tiple retailers and vendors can be easily used to analyze
sales information and customer purchasing activity. A
print control device 10 has a receipt data acquisition unit
that acquires receipt data from a POS terminal 1; an ad-

dress storage unit that stores an address of a manage-
ment server 4; a receipt production processor that exe-
cutes a paper receipt and/or electronic receipt production
process based on the receipt data; and a output unit that
outputs the receipt data in markup language to the ad-
dress of the management server 4.
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Description

BACKGROUND

1. Technical Field

[0001] The present invention relates to a print control
device that executes a receipt printing process to pro-
duce a receipt, a printer, and a control method of the print
control device.

2. Related Art

[0002] Electronic receipt systems that produce elec-
tronic receipts digitizing the information recorded on a
receipt are known from the literature. See, for example,
Japanese Unexamined Patent Appl. Pub. JP-A-
2005-141649. Methods of producing an electronic re-
ceipt include sending the electronic receipt directly to the
customer’s personal computer, cell phone or mobile de-
vice, or IC card, for example, by e-mail or short-range
wireless communication, as well as the customer access-
ing a particular web (Internet) address. Irrespective of
the method used, electronic receipt systems generally
save the electronic receipt data in a specific text format
or a specific image file format. The format is typically
specific to the retailer or the vendor that developed the
electronic receipt system.
[0003] The electronic receipt information stored by the
seller is valuable information that can be used to analyze
sales information as well as the purchasing activity of
customers. However, if the format used to store electron-
ic receipts differs with each seller or vendor as is typical
in existing electronic receipt systems, analyzing the elec-
tronic receipt information that is maintained by plural re-
tailers or vendors is difficult.

SUMMARY

[0004] A print control device, a printer, and a control
method of a print control device according to the invention
enable easily analyzing sales information and customer
purchasing activity using electronic receipt information
managed by multiple retailers and system vendors.
[0005] One aspect of the invention is a print control
device including: a receipt data acquisition unit config-
ured to acquire receipt data; an address storage unit con-
figured to store an address of an external device; a paper
receipt production unit configured to execute a paper re-
ceipt production process based on the receipt data ac-
quired by the receipt data acquisition unit; and an output
unit configured to output the receipt data in markup lan-
guage to the address of the external device when the
paper receipt production unit executes the receipt pro-
duction process.
Preferably, the print control device also has an electronic
receipt production unit is configured to execute an elec-
tronic receipt production process based on the receipt

data acquired by the receipt data acquisition unit; and
the output unit is configured to output the receipt data in
markup language to the address of the external device
when the paper receipt production unit or the electronic
receipt production unit executes the receipt production
process.
[0006] Another aspect of the invention is a control
method of a print control device, including steps of: ac-
quiring receipt data; executing a paper receipt production
process based on the acquired receipt data; and output-
ting the receipt data in markup language to a previously
stored external device address when the paper receipt
production process is executed.
Preferably, the control method also has steps of: execut-
ing an electronic receipt production process based on
the acquired receipt data; and outputting the receipt data
in markup language to the previously stored address of
the external device when the paper receipt or the elec-
tronic receipt production process is executed.
[0007] These aspects of the invention output the ac-
quired receipt data to the address of an external device
in markup language, thereby enabling collecting receipt
data managed by multiple retailers and vendors in a com-
mon language on an external device. Sales information
and customer purchasing activity can therefore be ana-
lyzed easily. Furthermore, because a markup language
that is independent of the operating system and applica-
tion environment is used as the common language, the
receipt data can be easily manipulated, including easily
editing the data using style sheets. Furthermore, be-
cause the receipt data is collected in a common lan-
guage, there is no need to modify the transaction process
unit (such as a POS terminal) that generates the receipt
data, and the system can be adopted at a low cost.
Examples of a markup language include, for example,
XML (Extensible Markup Language), HTML (Extensible
HyperText Markup Language), SGML (Standard Gener-
alized Markup Language), and RTF (Rich Text Format).
The receipt data acquired by the receipt data acquisition
unit may be written in markup language or a language
other than markup language.
The address of external device could be a single address
or addresses for multiple devices. If addresses for mul-
tiple devices are stored, all acquired receipt data could
be always sent to the plural addresses, or the addressee
could be changed conditionally upon the time or day of
the week that the receipt data is acquired. The addressee
could also be changed according to the result of analyz-
ing the receipt data (according to the transaction total,
purchased product, operator ID, or customer ID, for ex-
ample).
A paper receipt means a receipt that is printed by a print-
er.
An electronic receipt means a receipt that contains the
transaction information (such as the transaction total,
purchased products, and price) as digital data. An elec-
tronic receipt also includes mobile receipts that can be
sent directly by e-mail or short-range radio communica-
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tion, for example, to the customer’s home PC, mobile
device, or IC card, and web receipts that can be viewed
by the customer accessing a particular web address.
The invention can also be provided as a program that
causes a computer to function as parts of the print control
device, or a program that causes a computer to execute
the control method of a print control device. These pro-
grams can also be used as a printer driver.
[0008] A print control device according to another as-
pect of the invention preferably also has a language con-
version unit configured to, when the receipt data acquired
by the receipt data acquisition unit is written in a language
different from the markup language, convert the receipt
data written in the different language to receipt data writ-
ten in the markup language.
[0009] By having a language converter, this aspect of
the invention can output receipt data in markup language
to the external device even when the receipt data ac-
quired by the receipt data acquisition unit is written in a
specific language other than markup language.
[0010] A print control device according to another as-
pect of the invention preferably also has a customer ID
acquisition unit configured to acquire a customer ID iden-
tifying a customer; and a customer ID assignment unit
configured to assign the customer ID to the receipt data
written in the markup language or to receipt data written
in a language different from the markup language.
[0011] This aspect of the invention acquires a custom-
er ID and assigns the customer ID to the receipt data,
thereby enabling the customer to view her personal pur-
chasing history when the electronic receipt is produced
as a web receipt, for example. Viewing is thus simplified,
and security is improved because other people cannot
view the receipts. The purchasing activity of individual
users can also be easily analyzed from the receipt data
collected in the external device because the customer ID
identifies a particular individual.
The customer ID acquisition unit could acquire a custom-
er ID from a mobile device or IC card owned by the cus-
tomer. In this implementation, the IC card can preferably
be used at multiple stores. The customer ID could also
be a member number or e-mail address stored in a mobile
device or IC card, or an ID unique to the IC chip (such
as the chip ID).
[0012] A print control device according to another as-
pect of the invention preferably also has a receipt ID gen-
erating unit configured to analyze the receipt data ac-
quired by the receipt data acquisition unit and to generate
a receipt ID identifying the receipt data; a receipt ID sup-
ply unit configured to supply the receipt ID to the custom-
er; and a receipt ID assignment unit configured to assign
the receipt ID to the receipt data written in the markup
language or to receipt data written in a language different
from the markup language.
[0013] This aspect of the invention generates a receipt
ID, includes this receipt ID in the receipt data, and pro-
vides the receipt ID to the customer. The customer can
therefore view a particular receipt over a network when

a web receipt is produced as the electronic receipt. As a
result, the customer can easily view a particular web re-
ceipt without providing personal information such as a
customer ID or e-mail address.
The receipt ID generating unit generates a receipt ID that
can uniquely identify a single receipt based on specific
items contained in the receipt (such as the receipt date,
store identifier, POS terminal ID, and transaction
number).
The receipt ID supply unit may also supply the receipt ID
to the customer’s PC, mobile device, or IC card, for ex-
ample.
[0014] A print control device according to another as-
pect of the invention preferably also has a style sheet
storage unit configured to store a style sheet describing
a format for a paper receipt; and the paper receipt pro-
duction unit is configured to convert receipt data written
in markup language based on the style sheet, and to
generate print data for a paper receipt.
[0015] This aspect of the invention can easily generate
data for a paper receipt by converting receipt data in a
markup language based on a style sheet.
[0016] Another aspect of the invention is a printer that
has a receipt data acquisition unit configured to acquire
receipt data; an address storage unit configured to store
an address of an external device; a paper receipt pro-
duction unit configured to execute a paper receipt pro-
duction process based on the receipt data acquired by
the receipt data acquisition unit, and to generate paper
receipt print data; an output unit configured to output the
receipt data in markup language to the address of the
external device when the paper receipt production unit
executes the receipt production process; and a print unit
configured to print the print data output from the paper
receipt production unit on a print medium.
Preferably, the printer also has an electronic receipt pro-
duction unit configured to execute an electronic receipt
production process based on the receipt data acquired
by the receipt data acquisition unit; and the output unit
is configured to output the receipt data in markup lan-
guage to the address of the external device when the
paper receipt production unit or the electronic receipt pro-
duction unit executes the receipt production process.
[0017] This aspect of the invention enables effectively
using electronic receipt information managed by plural
retailers or vendors by incorporating the printer according
to the invention.
In this aspect of the invention the receipt data is acquired
from a POS terminal, for example.
The electronic receipt production unit could also func-
tions as the processor that produces electronic receipts,
and send receipt data in markup language to a specific
address (customer PC, mobile device, IC card, or web
server for producing web receipts, for example).
Other objects and attainments together with a fuller un-
derstanding of the invention will become apparent and
appreciated by referring to the following description and
claims taken in conjunction with the accompanying draw-
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ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a block diagram of a receipt processing
system according to a first embodiment of the inven-
tion.
FIG. 2 is a function block diagram of the receipt
processing system according to the first embodiment
of the invention.
FIG. 3 shows an example of receipt data written in
XML.
FIG. 4 is a flow chart of a print control device process.
FIG. 5 is a flow chart of the mobile device process.
FIG. 6 is a flow chart of the management server proc-
ess.
FIG. 7 is a function block diagram of a receipt
processing system according to a second embodi-
ment of the invention.
FIG. 8 shows the configuration of a receipt process-
ing system according to a third embodiment of the
invention.

DESCRIPTION OF EMBODIMENTS

[0019] Preferred embodiments of the present invention
are described below with reference to the accompanying
figures.
This embodiment describes a configuration having a print
control device 10 disposed between a POS terminal 1
and a printer 3. XML (Extensible Markup Language) is
used in this embodiment as an example of a markup lan-
guage.
[0020] FIG. 1 is a block diagram showing the configu-
ration of a receipt processing system SY according to a
preferred embodiment of the invention. The receipt
processing system SY includes a POS (point-of-sale) ter-
minal 1, print control device 10, and printer 3 installed in
a retail business, a mobile device 2 belonging to (carried
by) a customer, and a management server 4 (external
device) in the cloud (on the Internet or other computer
network). The POS terminal 1 and print control device
10, and the print control device 10 and printer 3, are con-
nected to each other through a dedicated cable or LAN,
for example. The print control device 10 and manage-
ment server 4 are connected over a computer network.
Note that the print control device 10 and management
server 4 are connected 1:1 in the figure, but they could
be connected many:1, 1:many, or many:many.
[0021] The POS terminal 1 is a dedicated terminal, a
personal computer (PC below), or a tablet, for example,
and has a POS application 11. The POS application 11
controls a specific transaction process (including input-
ting product information and prices, calculating a trans-
action total, and producing receipt data).
[0022] The print control device 10 is a dedicated ter-

minal, PC, or tablet, for example, and includes a control
mechanism 12 and wireless IC reader/writer 13. The con-
trol mechanism 12 produces paper receipts and electron-
ic receipts, and uploads receipt data to the management
server 4.
The wireless IC reader/writer 13 communicates with an
RF tag 22 built in to the mobile device 2. The wireless IC
reader/writer 13 is used primarily to transmit electronic
receipts and receive a unique ID from an RF tag 22 in
this embodiment. The wireless IC reader/writer 13 uses
the NFC (Near Field Communication (R)) protocol in this
embodiment, but the invention is not so limited and the
wireless IC reader/writer 13 could be configured to com-
municate using another short-range wireless communi-
cation standard (contactless communication standard)
or an infrared communication standard, for example.
[0023] The mobile device 2 could be a notebook com-
puter, a smartphone or small tablet device, or a cell
phone, for example, and has an electronic receipt man-
agement application 21 and an RF tag 22. The electronic
receipt management application 21 is downloaded from
an application server not shown, and used to manage
electronic receipts.
An electronic receipt as used herein includes mobile re-
ceipts that can be received directly from the print control
device 10 (wireless IC reader/writer 13) at the point of
sale, and web receipts that the customer can view by
accessing a specific web address.
The electronic receipt management application 21 ac-
quires receipt data, generates and stores mobile re-
ceipts, and can enable or disable mobile receipt and web
receipt production as described in further detail below.
[0024] The RF tag 22 is an NFC tag (R), for example,
and has a wireless IC chip and antenna (both not shown).
The antenna receives and transmits signals to the wire-
less IC reader/writer 13. The wireless IC chip controls
sending and receiving, and stores a chip ID. The chip ID
is an ID unique to the wireless IC chip (unique ID for the
RF tag 22), and in this embodiment is used as an ID that
identifies a particular customer (below, customer ID).
[0025] The printer 3 is a receipt printer that produces
a paper receipt, and has firmware 31 and a print mech-
anism 32. The firmware 31 contains data and programs
run by the printer 3. The print mechanism 32 includes a
printhead, paper conveyance mechanism, and paper
cutter mechanism.
[0026] The management server 4 stores an XML
(markup language) database 41 and a web receipt pro-
duction program 42. The XML database 41 stores receipt
data output from the print control device 10 in the XML
language (markup language). The receipt data describes
attributes (receipt attributes) of the receipt produced as
a paper receipt or electronic receipt, is collected from a
plurality of print control devices 10 (plural stores), and is
used to analyze sales data and customer purchasing ac-
tivity.
[0027] The web receipt production program 42 controls
a web receipt production process. More specifically, the
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program determines whether or not to produce a web
receipt, produces data for a web receipt, and publishes
the web receipt as described below in detail.
[0028] The functional configuration of the receipt
processing system SY is described next with reference
to FIG. 2.
The main part of the POS terminal 1 is a transaction
processing unit 51. The transaction processing unit 51
generates receipt data showing the result of the transac-
tion process. The receipt data may be print data for a
paper receipt (non-XML data), receipt attribute data with-
out print style information (non-XML language), or XML
data. If written in XML, POSLog is preferably used as the
XML format.
[0029] The main parts of the mobile device 2 include
a customer ID storage unit 61 and electronic receipt man-
agement unit 62. The customer ID storage unit 61 is ren-
dered by the RF tag 22 (wireless IC chip), and stores a
customer ID identifying a unique customer.
[0030] The electronic receipt management unit 62 is
rendered by the electronic receipt management applica-
tion 21, and manages electronic receipts. For example,
when XML receipt data is received from the print control
device 10, the electronic receipt management unit 62
generates and stores data for a mobile receipt based on
a previously stored mobile receipt style sheet. The mobile
receipt style sheet describes the format of the mobile
receipt, and is written in markup language (such as XSL
(Extensible Stylesheet Language)). If the receipt data is
written in XHTML (Extensible HyperText Markup Lan-
guage), the style sheet could be written in a cascading
style sheet language such as CSS (Cascading Style
Sheets).
[0031] The electronic receipt management unit 62 dis-
plays the mobile receipt on the display (not shown in the
figure) of the mobile device 2 based on the mobile receipt
data generated by the print control device 10. Mobile re-
ceipts can also be sorted by the user by date or store,
for example. The electronic receipt management unit 62
acquires and saves a receipt ID for displaying a web re-
ceipt (identifying a particular receipt) for the customer
from the print control device 10 (receipt ID supplier 76).
The electronic receipt management unit 62 can be con-
figured whether or not to produce mobile receipts and
web receipts. The electronic receipt management unit 62
sends the information about whether or not to produce a
mobile receipt with the customer ID to the print control
device 10. The web receipt production information is also
sent with the customer ID over the Internet, for example,
to the management server 4 (web receipt generator 102).
[0032] The main parts of the print control device 10
include a receipt data acquisition unit 71, customer ID
acquisition unit 72, receipt ID generator 73, language
converter 74, assembler 75 (customer ID assignment
unit, receipt ID assignment unit), receipt ID supplier 76,
address storage unit 77, output unit 78, style sheet stor-
age unit 79, receipt production processor 80 (paper re-
ceipt production processor, electronic receipt production

processor), and transmission unit 81.
[0033] The receipt data acquisition unit 71 gets receipt
data from the POS terminal 1 (transaction processing
unit 51). The customer ID acquisition unit 72 acquires a
customer ID from the mobile device 2 (customer ID stor-
age unit 61) using the wireless IC reader/writer 13.
[0034] The receipt ID generator 73 analyzes the receipt
data acquired by the receipt data acquisition unit 71, and
generates a receipt ID identifying the receipt data. More
specifically, a receipt ID that can uniquely identify a single
receipt is generated by digitizing specific items contained
in the receipt data (such as the receipt date, store iden-
tifier, POS terminal ID, and transaction number) accord-
ing to a specific algorithm. The receipt ID is used to iden-
tify a particular receipt when the customer views a web
receipt.
[0035] When the receipt data acquired by the receipt
data acquisition unit 71 is written in a specific language
other than XML, the language converter 74 converts the
receipt data according to a previously stored specific con-
version format from the specific language to XML
(POSLog). FIG. 3 shows an example of receipt written
in XML. As shown in the figure, XML receipt data con-
verted according to a specific conversion format is data
describing receipt attributes and not printing style. The
receipt attributes in this example include store informa-
tion, a sequence number, POS terminal ID, operator ID,
item count (number of products), line items (product
name), item ID (product ID), price, and transaction
amount.
[0036] The assembler 75 assembles the customer ID
acquired by the customer ID acquisition unit 72 and re-
ceipt ID generated by the receipt ID generator 73 (assigns
the customer ID and receipt ID) in the receipt data after
XML conversion by the language converter 74. For easy
assembly, the customer ID and receipt ID could be first
converted to XML and then combined with the receipt
data converted to XML.
[0037] The receipt ID supplier 76 sends the receipt ID
generated by the receipt ID generator 73 to the mobile
device 2 (electronic receipt management unit 62) using
the wireless IC reader/writer 13. The electronic receipt
management unit 62 then stores the received receipt ID
with date information in a folder for referencing web re-
ceipts.
[0038] The address storage unit 77 stores the address
of the management server 4. The address of a single
management server 4, or addresses for multiple man-
agement servers 4, could be stored. If addresses for mul-
tiple management servers 4 are stored, all receipt data
could be always sent to the plural addresses, or the ad-
dressee could be changed conditionally upon the time or
day of the week that the receipt data is acquired, for ex-
ample. The addressee could also be changed according
to the result of analyzing the receipt data (based on the
transaction total, purchased product, operator ID, or cus-
tomer ID, for example). The output unit 78 outputs (up-
loads) the XML receipt data to the address of the man-
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agement server 4 stored in the address storage unit 77.
[0039] The style sheet storage unit 79 stores a paper
receipt style sheet describing the format of the paper re-
ceipt. The paper receipt style sheet is written in XSL or
other markup language. When the receipt data is written
in HTML, the paper receipt style sheet could be written
in CSS.
[0040] The receipt production processor 80 converts
the XML receipt data based on the stored paper receipt
style sheet, and generates paper receipt data, which is
print data for a paper receipt. Plural style sheets could
be stored. In this implementation, the style sheet that is
used could change conditionally according to the time or
day that the receipt data is acquired, for example. The
style sheet could also be changed according to the result
of analyzing the receipt data (based on the transaction
total, purchased product, operator ID, or customer ID, for
example). The paper receipt data is preferably generated
using commands that can be interpreted by the printer 3
(such as ESC/POS commands). The paper receipt data
could also be written in XML (such as ESC/POS.XML)
according to the printer 3 specifications (whether or not
the printer 3 can interpret XML), or written in a non-XML
language.
To produce a mobile receipt, the receipt production proc-
essor 80 uses the wireless IC reader/writer 13 to send
the XML receipt data to the mobile device 2 (electronic
receipt management unit 62). The customer ID and re-
ceipt ID could be included or not included in the receipt
data.
[0041] The transmission unit 81 sends the paper re-
ceipt data generated by the receipt production processor
80 to the printer 3. If the printer 3 specifications are un-
known, receipt data is generated and sent to the printer
3 in both XML and a non-XML language, and the printer
3 could discard the receipt data that it cannot use.
[0042] The main part of the printer 3 is the print unit
91. The print unit 91 prints the paper receipt data (in XML
and/or a non-XML language) sent from the print control
device 10 (transmission unit 81) on receipt paper (print
medium).
[0043] The main parts of the management server 4 are
an XML data storage unit 101 and web receipt generator
102. The XML data storage unit 101 is rendered by the
XML database 41, and stores XML receipt data output
from the print control device 10 (output unit 78).
[0044] The web receipt generator 102 is embodied by
the web receipt production program 42, and based on
the web receipt production information sent from the mo-
bile device 2 (electronic receipt management unit 62),
generates web receipt data based on the receipt data
containing a customer ID set as as "web receipt: re-
quired," for example, and publishes the web receipt on
the web.
The web receipt data is generated based on a web receipt
style sheet previously stored in the web receipt produc-
tion program 42. The web receipt style sheet is written
in XSL or other markup language. If the receipt data is

written in HTML, the web receipt style sheet may be writ-
ten in CSS. Plural style sheets could also be stored and
the style sheet that is used changed conditionally accord-
ing to the POS terminal or store that output the receipt
data, or the time or day that the receipt data was acquired.
The style sheet could also be changed according to the
result of analyzing the receipt data (based on the trans-
action total, purchased product, operator ID, or customer
ID, for example).
[0045] The operation of the print control device 10, mo-
bile device 2, and management server 4 is described
below with reference to FIG. 4 to FIG. 6. FIG. 4 is a flow
chart of the print control device process.
When receipt data is received from the POS terminal 1
(S11), the print control device 10 determines if the receipt
data is written in a non-XML language (S12). If the receipt
data is in a non-XML language (S12 returns YES), the
print control device 10 converts the receipt data to XML
(S13). The resulting XML does not specify the printing
style, and only describes receipt attributes. If the receipt
data is not in a non-XML language (S12 returns NO), that
is, receipt data written in XML was received from the POS
terminal 1, step S13 is skipped.
[0046] The print control device 10 then outputs the
XML receipt data to the management server 4 (S14). The
print control device 10 also converts the XML receipt data
based on a previously stored paper receipt style sheet
and generates paper receipt data (S15). The print control
device 10 then sends the resulting paper receipt data to
the printer 3 (S16).
[0047] FIG. 5 is a flow chart of the mobile device proc-
ess. When the customer ID is requested from the print
control device 10 (S21 returns YES), the mobile device
2 (RF tag 22) sends the chip ID, which is information
specific to the RF tag 22, as the customer ID to the print
control device 10 (S22).
When receipt data is received from the print control de-
vice 10 (S23 returns YES), the mobile device 2 referenc-
es the preset mobile receipt production information, and
if a mobile receipt is required (S24 returns YES), converts
the received XML receipt data based on the previously
stored mobile receipt style sheet, and generates data for
a mobile receipt (S25). The resulting mobile receipt data
is also stored in a specific memory area in the mobile
device 2 (S26).
If a mobile receipt is not required (S24 returns NO), steps
S25 and S26 are omitted.
[0048] FIG. 6 is a flow chart of the management server
process.
When receipt data (in XML) is received from the print
control device 10 (S31 returns YES), the management
server 4 saves the receipt data in the XML database 41
(S32). Based on the web receipt production information
previously sent from the mobile device 2, the manage-
ment server 4 determines whether or not to produce a
web receipt (S33). If a web receipt is required (S33 re-
turns YES), the management server 4 converts the re-
ceived XML receipt data based on a previously stored
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web receipt style sheet, and generates data for a web
receipt (S34). The management server 4 then publishes
a web receipt based on the generated web receipt data
on the web (S35).
If a web receipt is not required (S33 returns NO), steps
S34 and S35 are skipped.
[0049] As described above, the print control device 10
according to the first embodiment of the invention outputs
receipt data acquired from a POS terminal 1 as an XML
document to the management server 4. More specifically,
receipt data managed by plural retailers and vendors can
be collected on the management server 4 in a common
language without changing the POS terminal 1 (POS ap-
plication 11), and sales information and customer pur-
chasing activity can therefore be easily analyzed.
[0050] Because receipt data acquired from the POS
terminal 1 that is written in a specific language other than
XML is converted to XML, the invention is compatible
with POS applications 11 that output XML and POS ap-
plications 11 that output in a non-XML language. Further-
more, because a markup language that does not depend
on the operating system or application environment is
used as the common language, editing using a style
sheet is simple and handling the receipt data is simple.
[0051] Furthermore, because a customer ID is ac-
quired from the mobile device 2 and embedded in the
receipt data, the customer can easily view his personal
purchasing history when a web receipt is produced, for
example. Viewing receipts is therefore simple, and se-
curity is good because the receipts cannot be viewed by
other people. Furthermore, because the customer ID
identifies a particular individual, the purchasing activity
of an individual can be easily analyzed from the receipt
data stored on the management server 4.
[0052] In addition, because the print control device 10
generates a receipt ID that uniquely identifies receipt da-
ta, includes this receipt ID in the receipt data, and pro-
vides the receipt ID to the customer, the customer can
view a particular receipt over a network when a web re-
ceipt is produced. As a result, the customer can easily
view a particular web receipt without providing personal
information such as a customer ID or e-mail address.
[0053] Furthermore, because the print control device
10 stores a paper receipt style sheet, data for a paper
receipt can be easily generated from the XML receipt
data.
[0054] The assembler 75 of the print control device 10
in the foregoing embodiment embeds a customer ID and
receipt ID in the receipt data after XML conversion by the
language converter 74, but these IDs could be embedded
in the receipt data before XML conversion by the lan-
guage converter 74 (in the XML receipt data when XML
receipt data is output from the transaction processing
unit 51).
[0055] The electronic receipt management unit 62 in
the foregoing embodiment acquires XML receipt data
from the print control device 10, and generates mobile
receipt data based on a previously stored mobile receipt

style sheet, but mobile receipt data could be acquired
directly from the print control device 10 and stored. In
this implementation, a mobile receipt style sheet is stored
in the print control device 10, and the print control device
10 generates and supplies mobile receipt data to the mo-
bile device 2.
[0056] The receipt ID supplier 76 supplies a receipt ID
to the mobile device 2 in the foregoing embodiment, but
could supply the receipt ID to a terminal other than the
mobile device 2, such as the customer’s home PC, or an
IC card.
If supplied to another terminal, the address to which to
send the receipt ID, such as the address of the PC, is
stored in the electronic receipt management unit 62 and
sent with the customer ID to the print control device 10.
Further alternatively, an address table linking the cus-
tomer ID and address to send the receipt ID could be
previously stored in the print control device 10, and this
address table referenced to determine where to send the
receipt ID.
If supplied to an IC card, the receipt ID is stored in memory
in the IC card. The customer then reads the receipt ID
from the IC card to retrieve the web receipt.
Further alternatively, the receipt ID could be provided by
printing the receipt ID on a paper receipt.
[0057] When the print control device 10 generates mo-
bile receipt data, the mobile receipt data could be sup-
plied to a terminal other than the mobile device 2, such
as the customer’s home PC, or an IC card. If supplied to
an IC card, an ID (chip ID) specific to the IC card is used
as the customer ID. Further alternatively, an address ta-
ble linking the customer ID and address to send the mo-
bile receipt data could be previously stored in the print
control device 10, and this address table referenced to
determine where to send the mobile receipt data.
[0058] If the print control device 10 does not generate
mobile receipt data, the print control device 10 could sup-
ply XML receipt data to a terminal other than the mobile
device 2 or an IC card. In this implementation, mobile
receipt data is generated by the terminal other than the
mobile device 2 or a terminal that can read the IC card.
Further alternatively in this implementation, a style sheet
for the mobile receipt may be stored in a terminal other
than the mobile device 2, an IC card, or a terminal that
can read an IC card.
[0059] Further alternatively, the electronic receipt
management unit 62 of the mobile device 2 sends web
receipt production information to the management server
4 (web receipt generator 102) in the above embodiment,
but could be sent first with the customer ID and mobile
receipt production information to the print control device
10. In this instance, the output unit 78 of the print control
device 10 outputs the web receipt production information
with the XML receipt data to the management server 4.
The management server 4 then determines whether or
not to produce a web receipt based on the received web
receipt production information.
[0060] The receipt ID generator 73 in the above em-
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bodiment generates a receipt ID each time receipt data
is acquired, but could omit generating a receipt ID if a
web receipt is not required. In this instance, the customer
ID acquisition unit 72 receives the web receipt production
information with the customer ID.
[0061] The management server 4 in the above embod-
iment collects XML receipt data and produces web re-
ceipts, but these operations can be performed by sepa-
rate servers. In this implementation, the XML receipt data
is output to both servers.
[0062] A chip ID is used as the customer ID in the fore-
going embodiment, but a member number, e-mail ad-
dress, or other information stored in the mobile device 2
(or IC card) could be used.
[0063] The print control device 10 in the above embod-
iment uploads receipt data to the management server 4
in each transaction process, but the receipt data could
be temporarily stored in a specific storage area in the
print control device 10, and the receipt data then be batch
uploaded from this specific storage area regularly or at
a specific time, such as when a POS terminal 1 is closed
out.
[0064] The receipt production processor 80 executes
the paper receipt production process in each transaction
process in the above embodiment, but the paper receipt
production process could be executed conditionally
(such as to produce a paper receipt only when the cus-
tomer wants a paper receipt). Configurations that upload
receipt data to the management server 4 only when a
paper receipt is issued, only when an electronic receipt
is issued, or only when both a paper receipt and an elec-
tronic receipt are issued, are also conceivable.

Embodiment 2

[0065] A second embodiment of the invention is de-
scribed next with reference to FIG. 7. A print control de-
vice 10 between the POS terminal 1 and printer 3 uploads
data to the receipt data management server 4 and gen-
erates paper receipt data in the first embodiment de-
scribed above. The printer 3 performs these operations
in this second embodiment.
More specifically, the print control device according to
the invention is embodied in the printer 3 in this embod-
iment. The differences to the first embodiment are de-
scribed below. Note that like parts are identified by the
same reference numerals in this and the first embodi-
ment, and further detailed description thereof is omitted.
Variations that apply to the same parts in the first em-
bodiment also apply in the same way in this embodiment.
[0066] FIG. 7 is a function block diagram of a receipt
processing system SY according to the second embod-
iment of the invention. As shown in the figure, parts iden-
tified as 71 to 80 of the print control device 10 in the first
embodiment are rendered in the printer 3 in this embod-
iment. The print unit 91 in this embodiment prints based
on paper receipt data generated and output by the receipt
production processor 80 (paper receipt production unit).

[0067] Though not specifically shown in the figure, the
system configuration of this embodiment differs from the
system configuration of the first embodiment shown in
FIG. 1 in that the print control device 10 is omitted, and
the printer 3 and management server 4 are connected
by a computer network. The wireless IC reader/writer 13
is also included in the printer 3, and communicates with
the mobile device 2 (RF tag 22).
[0068] As described above, electronic receipt informa-
tion managed by plural retailers and vendors can be ef-
fectively used in the second embodiment by changing
the printer 3 without modifying the POS terminal 1 (POS
application 11) and without adding a print control device
10.

Embodiment 3

[0069] A third embodiment of the invention is described
next with reference to FIG. 8. In this embodiment a printer
driver 15 uploads receipt data to the management server
4 and generates paper receipt data. More specifically,
this embodiment applies the print control device of the
invention to the printer driver 15 of the POS terminal 1.
The differences with the first embodiment are described
below. Note that like parts are identified by the same
reference numerals in this and the first embodiment, and
further detailed description thereof is omitted.
[0070] FIG. 8 shows the configuration of a receipt
processing system SY according to the third embodiment
of the invention. As shown in the figure, the POS terminal
1 in this embodiment has a POS application 11, printer
driver 15, and wireless IC reader/writer 13. The POS ter-
minal 1 and management server 4, and the POS terminal
1 and printer 3, are connected to each other through spe-
cific networks. Though not specifically shown in the fig-
ure, parts 71 to 81 of the print control device 10 in the
first embodiment shown in FIG. 2 are rendered in the
printer driver 15. The transaction processing unit 51 has
the function of the POS application 11.
[0071] As described above, electronic receipt informa-
tion managed by plural retailers and vendors can be ef-
fectively used in the third embodiment by changing the
printer driver 15 in the POS terminal 1 without modifying
the POS application 11 and without adding a print control
device 10.
[0072] Elements of the receipt processing system SY
described in the above three embodiments can also be
embodied as a computer executable program. This pro-
gram can also be provided stored on a suitable recording
medium, including CD-ROM and flash memory media.
More specifically, a program that causes a computer to
function as parts of the receipt processing system SY,
and a recording medium storing the program, are also
included in the scope of the invention.
The invention being thus described, it will be obvious that
it may be varied in many ways. Such variations are not
to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be
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obvious to one skilled in the art are intended to be includ-
ed within the scope of the following claims.

Claims

1. A print control device comprising:

a receipt data acquisition unit (71) configured to
acquire receipt data;
an address storage unit (77) configured to store
an address of an external device (4);
a paper receipt production unit configured to ex-
ecute a paper receipt production process based
on the receipt data acquired by the receipt data
acquisition unit (71); and
an output unit (78) configured to output the re-
ceipt data in markup language to the address of
the external device (4) when the paper receipt
production unit executes the receipt production
process.

2. The print control device described in claim 1, further
comprising:

an electronic receipt production unit configured
to execute an electronic receipt production proc-
ess based on the receipt data acquired by the
receipt data acquisition unit (71); and
wherein the output unit (78) is configured to out-
put the receipt data in markup language to the
address of the external device (4) when the pa-
per receipt production unit or the electronic re-
ceipt production unit executes the receipt pro-
duction process.

3. The print control device described in claim 1 or 2,
further comprising:

a language conversion unit (74) configured to,
when the receipt data acquired by the receipt
data acquisition unit (71) is written in a language
different from the markup language, convert the
receipt data written in the different language to
receipt data written in the markup language.

4. The print control device described in any one of
claims 1 to 3, further comprising:

a customer ID acquisition unit (72) configured
to acquire a customer ID identifying a customer;
and
a customer ID assignment unit configured to as-
sign the customer ID to the receipt data written
in the markup language or to receipt data written
in a language different from the markup lan-
guage.

5. The print control device described in any one of
claims 1 to 4, further comprising:

a receipt ID generating unit (73) configured to
analyze the receipt data acquired by the receipt
data acquisition unit (71) and to generate a re-
ceipt ID identifying the receipt data;
a receipt ID supply unit configured to supply the
receipt ID to the customer; and
a receipt ID assignment unit configured to assign
the receipt ID to the receipt data written in the
markup language or to receipt data written in a
language different from the markup language.

6. The print control device described in any one of
claims 1 to 5, further comprising:

a style sheet storage unit (79) configured to store
a style sheet describing a format for a paper re-
ceipt;
wherein the paper receipt production unit is con-
figured to convert receipt data written in markup
language based on the style sheet, and to gen-
erate print data for a paper receipt.

7. A printer comprising a print control device according
to any one of claims 1 to 6 and a print unit configured
to print the print data output from the paper receipt
production unit on a print medium.

8. The print control device according to any one of
claims 1 to 6, being a printer comprising:

the receipt data acquisition unit (71);
the address storage unit (77);
the paper receipt production unit;
the output unit (78); and
a print unit that prints the print data output from
the paper receipt production unit on a print me-
dium.

9. A control method of a print control device, comprising
steps of:

acquiring receipt data;
executing a paper receipt production process
based on the acquired receipt data; and
outputting the receipt data in markup language
to a previously stored external device (4) ad-
dress when the paper receipt production proc-
ess is executed.

10. The control method of a print control device de-
scribed in claim 9, further comprising steps of:

executing an electronic receipt production proc-
ess based on the acquired receipt data; and
outputting the receipt data in markup language
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to the previously stored address of the external
device (4) when the paper receipt or the elec-
tronic receipt production process is executed.

11. The control method of a print control device de-
scribed in claim 9 or 10, further comprising a step of:

converting receipt data written in a different lan-
guage to receipt data written in the markup lan-
guage when the acquired receipt data is written
in a language different from the markup lan-
guage.

12. The control method of a print control device de-
scribed in any one of claims 9 to 11, further compris-
ing steps of:

acquiring a customer ID identifying a customer;
and
assigning the customer ID to the receipt data
written in the markup language or to receipt data
written in a language different from the markup
language.

13. The control method of a print control device de-
scribed in any one of claims 9 to 12, further compris-
ing steps of:

analyzing the acquired receipt data and gener-
ating a receipt ID identifying the receipt data; and
assigning the receipt ID to the receipt data writ-
ten in the markup language or to receipt data
written in a language different from the markup
language.

14. The control method of a print control device de-
scribed in any one of claims 9 to 13, further compris-
ing steps of:

storing a style sheet describing a format for a
paper receipt; and
converting receipt data written in markup lan-
guage based on the style sheet, and generating
print data for a paper receipt.
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