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(57) A communication relaying method, which is
used in an information processing apparatus that is com-
municated to an image processing apparatus through a
first communication interface, the method comprising:
processes data, which is transmitted to and received from
the image processing apparatus by execution of an ap-
plication program, according to a particular protocol in
accordance with transmission/reception through a sec-
ond communication interface different from the first com-

munication interface; registering a predetermined own-
device address to feed transmission data according to
the protocol, back to the information processing appara-
tus; and transmitting, in a case where the transmission
destination address of transmission data processed by
the processing is the own-device address transmit the
transmission data through the first communication inter-
face.
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Description

TECHNICAL FIELD

[0001] This disclosure relates to a communication re-
laying technology.

BACKGROUND

[0002] There is an image processing apparatus having
a web server function and displaying a setting screen
and the like of the image processing apparatus on a web
browser executed in a client terminal such as an infor-
mation processing apparatus (see JP-A-2011-257945
for instance).
[0003] Also, there is a standard referred to as Internet
Printing Protocol (IPP) for transmitting and receiving a
variety of data such as print data and control information
between an image processing apparatus and a client ter-
minal through a Transmission Control Protocol/Internet
Protocol(TCP/IP) network such as the Internet (see JP-
A-2010-176580 for instance).
[0004] Further, there is a draft of a standard for per-
forming communication based on the above described
IPP through a Universal Serial Bus (USB) interface in an
environment where an image processing apparatus and
a client terminal are connected by the USB and is referred
to as "IPP-over-USB".

SUMMARY

[0005] However, in the current draft of the "IPP-over-
USB" standard, it is not specifically described how to
transmit transmission data processed in the procedure
of the IPP through a USB interface. Also, it is not de-
scribed how to transmit reception data of the IPP received
through a USB interface to an IPP processing section.
[0006] In view of the above, this disclosure provides at
least a specific mechanism to transmit and receive data
of a particular protocol (for example, the IPP) through a
specific communication interface (for example, a USB)
using a method different from a communication interface
in accordance with the particular protocol while suppress-
ing modifications on existing software for transmitting and
receiving data by the particular protocol.
[0007] A non-transitory computer-readable medium of
this disclosure stores an information processing program
to be executed by a computer of an information process-
ing apparatus. The information processing apparatus in-
cludes: a transceiver section configured to communicate
to an image processing apparatus through a first com-
munication interface; and a transmission/reception data
processing section configured to process transmission
or reception data, which is transmitted to and received
from the image processing apparatus by execution of an
application program, according to a particular protocol in
accordance with transmission/reception through a sec-
ond communication interface different from the first com-

munication interface.
[0008] The information processing program causes
the information processing apparatus to function as: a
own-device address registering section configured to
register a particular own-device address to feed trans-
mission data according to the protocol, back to the infor-
mation processing apparatus; and a data transmission
control section configured to control, in a case where the
transmission destination address of transmission data
processed by the transmission/reception data process-
ing section is the own-device address, the transceiver
section to transmit the transmission data. The information
processing apparatus can be considered to include an
own-device address registering section and a data trans-
mission section.
[0009] According to this configuration, the own-device
address is registered in the information processing ap-
paratus, and if data is transmitted from an application to
the own-device address, the transmission data is proc-
essed according to the above described protocol and is
transmitted from the first communication interface by the
data transmission control section.
[0010] Therefore, it is possible to transmit data of a
particular protocol through a specific communication in-
terface using a method different from a communication
interface corresponding to the particular protocol while
suppressing modifications on existing software (for ex-
ample, software for implementing a transmission/recep-
tion data processing section) for transmitting and receiv-
ing data by the particular protocol.
[0011] In the above-described non-transitory compu-
ter-readable medium, the information processing pro-
gram may causes the information processing apparatus
to further function as: a data reception control section
that controls, in a case where the data according to the
protocol is received from the image processing apparatus
through the first communication interface by the trans-
ceiver section, the transmission/reception data process-
ing section to process the data according to the protocol.
[0012] Accordingly, it also becomes possible to receive
data of the above described protocol through a specific
communication interface using a method different from
the communication interface corresponding to the par-
ticular protocol.
[0013] In the above-described non-transitory compu-
ter-readable medium, the information processing appa-
ratus may include at least one connection section to con-
nect with the first communication interface. The register-
ing section may register the own-device address in as-
sociation with a port number representing each connec-
tion section. In a case where a transmission destination
of transmission data processed by the transmission/re-
ception data processing section is the own-device ad-
dress associated with the port number, the data trans-
mission control section controls the connection section
corresponding to the associated port number to transmit
the transmission data to the image processing apparatus
through the first communication interface.
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[0014] According to this configuration, the own-device
address and the port number are associated with each
other. Therefore, it is possible to improve the reliability
of transmission of data of the above described protocol
through the first communication interface.
[0015] In the above-described non-transitory compu-
ter-readable medium, if the information processing ap-
paratus includes a plurality of connection sections to con-
nect with the first communication interface, the register-
ing section may register the own-device address in as-
sociation with the port number for each connection sec-
tion, individually.
[0016] According to this configuration, in a case where
a plurality of connection sections is provided, a port
number is individually set for each connection section.
Therefore, for example, in a case where a user uses an
application to instruct an image processing apparatus to
transmit data, it is possible to easily and accurately select
or designate a desired image processing apparatus to
which the data is transmitted.
[0017] In the above-described non-transitory compu-
ter-readable medium, the information processing pro-
gram may causes the information processing apparatus
to further function as an apparatus information requesting
section and an apparatus information reception control
section. The apparatus information requesting section
controls, in a case where a retrieval request of the image
processing apparatus connected to the connection sec-
tion is received from the transmission/reception data
processing section, the data transmission control section
to request the image processing apparatus connected to
the connection section to provide apparatus information
representing the image processing apparatus. The ap-
paratus information reception control section controls, in
a case where the apparatus information is received from
the image processing apparatus through the connection
section in response to an apparatus information request
based on the apparatus information requesting section,
the transmission/reception data processing section to
process a response to the retrieval request, in which the
received apparatus information is associated with a port
number corresponding to a connection section.

[JP0018]

[0018] That is, with respect to an image processing
apparatus connected to a connection section through the
first communication interface, the apparatus information
of the image processing apparatus is retrieved and ac-
quired, and the acquired apparatus information is asso-
ciated with a port number corresponding to the corre-
sponding connection section. According to this configu-
ration, apparatus information is associated with a port
number. Therefore, it is possible to further improve the
reliability of transmission of data of the above described
protocol through the first communication interface.
[0019] In the above-described non-transitory compu-
ter-readable medium, if the information processing ap-

paratus includes a plurality of connection sections to con-
nect with the first communication interface, the apparatus
may be configured as follows. The apparatus information
requesting section controls the data transmission control
section to request each image processing apparatus con-
nected with each connection section to provide the ap-
paratus information. The apparatus information recep-
tion control section controls the transmission/reception
data processing section to process the response, in
which the received apparatus information associates
with a port number corresponding to the corresponding
connection section for each connection section, individ-
ually.
[0020] According to this configuration, in a case where
a plurality of connection sections is provided, for each
connection section, a port number and apparatus infor-
mation are set with associating with each other and are
set. Therefore, for example, in a case where a user uses
an application to instruct an image processing apparatus
to transmit data, it is possible to more easily and accu-
rately select or designate a desired image processing
apparatus, to which the data is transmitted.
[0021] A non-transitory computer-readable medium
according to another aspect of this disclosure stores an
information processing program to be executed by a
computer of an information processing apparatus. The
image processing apparatus includes: a transceiver sec-
tion configured to communicate to an information
processing apparatus through a first communication in-
terface; and a transmission/reception data processing
section configured to process data, which is transmitted
to and received from the information processing appara-
tus, according to a particular protocol in accordance with
transmission/reception through a second communica-
tion interface different from the first communication inter-
face.
[0022] The information processing program causing
the information processing apparatus to function as: a
own-device address registering section that registers a
predetermined own-device address to feed transmission
data according to the protocol, back to the image
processing apparatus; and a data transmission control
section that controls, in a case where the transmission
destination address of transmission data processed by
the transmission/reception data processing section is the
own-device address, the transceiver section to transmit
the transmission data. The information processing appa-
ratus can be considered to include an own-device ad-
dress registering section and a data transmission control
section.
[0023] According to this configuration, the own-device
address is registered in the image processing apparatus,
and if data is transmitted to the own-device address, the
transmission data is processed according to the above
described protocol and is transmitted from the first com-
munication interface by the data transmission control
section. Also, if data according to the above described
protocol is received from the information processing ap-

3 4 



EP 2 733 601 A2

4

5

10

15

20

25

30

35

40

45

50

55

paratus through the first communication interface, the
reception data is transmitted to the transmission/recep-
tion data processing section by the data reception control
section and is processed.
[0024] Therefore, it is possible to transmit data of a
particular protocol through a specific communication in-
terface using a method different from a communication
interface in accordance with the particular protocol while
suppressing modifications on existing software (for ex-
ample, software for implementing a transmission/recep-
tion data processing section) for transmitting and receiv-
ing data by the particular protocol.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed descriptions considered with
the reference to the accompanying drawings, wherein:

FIG. 1 is a block diagram illustrating a schematic
configuration of an image information processing
system of an embodiment;
FIG. 2 is a functional block diagram illustrating the
software configuration of the image information
processing system;
FIG. 3 is an explanatory view illustrating manage-
ment data which is managed by a client-side printer
proxy of a client PC;
FIG. 4 is a sequence diagram illustrating an opera-
tion example of the image information processing
system;
FIG. 5, which is composed of FIG. 5A and FIG. 5B,
is a flow chart illustrating a client-side printer proxy
process which is executed by the client PC; and
FIG. 6 is a flow chart illustrating a client-side printer
proxy process which is executed by a printer.

DETAILED DESCRIPTION

[0026] Hereinafter, an embodiment of this disclosure
will be described with reference to the accompanying
drawings.

(1) SOFTWARE CONFIGURATION OF IMAGE INFOR-
MATION PROCESSING SYSTEM

[0027] As shown in FIG. 1, an image information
processing system 1 of the present embodiment is con-
figured by communicating a client PC 3 with three printers
11, 12, and 13 through USB cables 5, 6, and 7 between
the client PC 3 and the printers 11, 12, and 13, respec-
tively.
[0028] The client PC 3 serves as an information
processing apparatus and has a known configuration in-
cluding a variety of hardware a CPU 21, a ROM 22, a
RAM 23, a storing section 24, a display section 25, an
operation section 26, a USB interface (I/F) 28, and a net-

work interface (I/F) 29.
[0029] The CPU 21 controls each section of the client
PC 3 by executing programs stored in the ROM 22 and
the storing section 24. The ROM 22 stores a variety of
programs to be executed by the CPU 21, data, and so
on. The RAM 23 is used as a main storage section which
is used for the CPU 21 to perform a variety of processes.
The operation section 26 is configured by a mouse, a
keyboard, and so on (not shown) to be operated by a
user. The display section 25 is configured by a display
such as a liquid crystal display.
[0030] The storing section 24 is configured by a stor-
age device such as a hard disk. In the storing section 24,
a variety of software is installed. The variety of software
includes an operating system (OS) 36, a client-side print-
er proxy 37, and an application 38. The application 38 is
so-called application software such as word processing
software and spreadsheet software, and the user can
control any one of the printers 11, 12, and 13, such that
documents and the like created by using the application
38 are printed. The client-side printer proxy 37 is one of
the characteristic software in the image information
processing system 1 of the present embodiment, and
sets the client PC 3 as a local host (that is, the client PC
3 sets a local host in the client PC 3) such that the client
PC 3 serves as a printer as seen from the application 38
or the OS 36.
[0031] The USB I/F 28 includes not only a USB host
controller but also three USB connection jacks 31, 32,
and 33 for connection of USB cables. The USB connec-
tion jack 31 of them is connected to the USB connection
5 to be connected to the first printer 11 through the USB
cable 5. Another USB connection jack 32 is connected
to the USB cable 6 to be connected to the second printer
12 through the USB cable 6. A further USB connection
jack 33 is connected to the USB cable 7 to be connected
to the third printer 13 through the USB cable 7. That is,
the client PC 3 is configured to be able to perform data
communication with the three printers 11, 12, and 13 ac-
cording to a USB standard through the USB cables, re-
spectively. Also, the USB corresponds to an example of
a first communication interface of this disclosure.
[0032] The network I/F 29 is an interface for connecting
the client PC 3 to a network of a standard different from
USB, and is configured as an interface for connection
with a local area network (LAN) in the present embodi-
ment. This LAN corresponds to an example of a second
communication interface of this disclosure. Also, the net-
work I/F 29 may be an interface corresponding to a wired
LAN, or may be an interface corresponding to a wireless
LAN.
[0033] The printers 11, 12, and 13 serving as image
processing apparatuses are basically the same in the
software configuration and the hardware configuration.
Therefore, in FIG. 1, as a representative, only the internal
configuration of the second printer 12 is shown, and the
internal configurations of the first printer 11 and the third
printer 13 are omitted. This is the same in the software
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configuration of FIG. 2. Therefore, in the following de-
scription, with respect to the printers, the second printer
12 will be described in detail, and the other printers 11
and 13 will not be described in detail.
[0034] The second printer 12 is an apparatus for print-
ing images onto recording sheets such as printing paper
by an electrophotographic system or an inkjet system.
The second printer 12 is connected to the client PC 3
through the USB cable 6. Therefore, it is possible to trans-
mit print data of documents and the like created by the
application 38 of the client PC 3 to the second printer 12
through the USB cable 6, thereby printing images repre-
sented by the print data.
[0035] The second printer 12 includes a variety of soft-
ware such as a CPU 41, a ROM 42, a RAM 43, a non-
volatile memory 44, a display section 45, an operation
section 46, a print engine 47, a USB I/F 48, and a network
I/F 49.
[0036] The CPU 41 controls each section of the second
printer 12 by executing programs stored in the ROM 42
and the non-volatile memory 44. The ROM 42 stores a
variety of programs to be executed by the CPU 41, data,
and so on. The RAM 43 is used as a main storage section
which is used for the CPU 41 to perform a variety of proc-
esses. The operation section 46 is configured by a
mouse, a keyboard, and so on (not shown) to be operated
by a user. The display section 45 is configured by a dis-
play such as a liquid crystal display. The print engine 47
is configured by a variety of mechanisms for printing im-
ages on recording sheets (for example, in a case of an
inkjet system, an inkjet nozzle, a cartridge, a motor, a
sheet conveying mechanism, and so on).
[0037] The USB I/F 48 basically has the same function
as that of the USB I/F 28 of the client PC 3 for performing
data communication with the client PC 3 through the USB
cable 6 according to the USB standard. However, the
USB I/F 48 of the second printer 12 has one USB con-
nection jack 51. The network I/F 49 also has the same
function and configuration as those of the network I/F 29
of the client PC 3. That is, the second printer 12 has a
so-called a network printing function capable of printing
images of print data transmitted through a LAN.
[0038] In the image information processing system 1
configured as described above, the client PC 3 performs
a variety of data communication with each of the printers
11, 12, and 13 through USB interface. This data commu-
nication includes communication for transmitting print da-
ta to any one of the printers 11, 12, and 13, thereby print-
ing images, communication for using the client PC 3 to
perform a variety of setting of the printers 11, 12, and 13,
communication for using the client PC 3 to acquire the
set state, operating state, and the like of each of the print-
ers 11, 12, and 13, etc.
[0039] This data communication is performed accord-
ing to an "IPP-over-USB" standard. The IPP and the "IPP-
over-USB" have been already described in brief, and they
are known standards for implementing communication
between an information processing apparatus and a

printer, and thus they will not be described in detail.

(2) SOFTWARE CONFIGURATION OF IMAGE INFOR-
MATION PROCESSING SYSTEM

[0040] Subsequently, the software configuration of the
image information processing system 1 will be described
with reference to FIG. 2. First, the software configuration
of the client PC 3 will be described. As shown in FIG. 1,
the client PC 3 has the OS 36, the client-side printer proxy
37, and the application 38 as software. More specifically,
the OS 36 includes a printer port client (hereinafter, re-
ferred to as a PPC) 61, TCP/IP software 62, a USB driver
63, and a network driver 64. Each software is associated
with a hierarchy of an OSI reference model roughly as
follows. That is, the network driver 64 corresponds to a
data link layer, an IP function of the TCP/IP software 62
corresponds to a network layer, a TCP function and a
UDP function of the TCP/IP software 62 correspond to a
transport layer, the USB driver 63 corresponds to each
layer from the data link layer to the transport layer as a
whole, and the PPC 61 corresponds to a session layer.
Also, the client-side printer proxy 37 corresponds to the
session layer, and the application 38 corresponds to an
application layer. Further, the USB driver 63 corresponds
to an example of a transceiver section of an information
processing apparatus of this disclosure.
[0041] The PPC 61 is software taking charge of the
IPP. That is, the PPC 61 takes charge of determining a
procedure for printing according to the IPP standard be-
tween the client PC 3 and a printer which is a communi-
cation partner. The PPC 61 determines which procedure
is to be used to transmit print data, other data, or the like
from the application 38 to a printer, and which procedure
is to be used to perform a receiving process on data from
a printer and transmit the data to the application 38, and
thus performs data communication between the applica-
tion 38 and the printer. More specifically, for example, in
a case where print data is received from the application
38, the print data is stored in a predetermined frame ac-
cording to the PPC (hereinafter, referred to as a PPC
frame), and the PPC frame is transmitted to a lower layer
protocol (the TCP/IP software 62 in the present embod-
iment). On the other hand, if a PPC frame transmitted
from the printer is input through the TCP/IP software 62,
data is read from the PPC frame and is transmitted to
the application 38. Also, the PPC 61 corresponds to an
example of a transmission/reception data processing
section of the information processing apparatus of this
disclosure, and the IPP and the TCP/IP correspond to
an example of a protocol of this disclosure.
[0042] The TCP/IP software 62 is known software (a
protocol stack) taking charge of processes associated
with protocols of IP, TCP, and UDP. The USB driver 63
is known driver software for implementing data commu-
nication according to USB, and the network driver 64 is
known driver software for implementing data communi-
cation through a LAN.
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[0043] The client-side printer proxy 37 is software act-
ing as a local host in the client PC 3, and acts as a printer
(a server) as seen from the OS 36. That is, the client-
side printer proxy 37 transmits data of a local host des-
tination (a destination having an IP address "127.0.0.1")
received from the TCP/IP software 62 to the USB driver
63, and then transmits data received from the USB driver
63 to the TCP/IP software 62. Also, the client-side printer
proxy 37 corresponds to an example of a communication
relaying program which is implemented by the informa-
tion processing apparatus of this disclosure.
[0044] As a method of implementing data communica-
tion according to the "IPP-over-USB" standard while
changing existing components (such as the OS) as little
as possible, this disclosure focuses on the concept of a
local host. That is, if a proxy using the local host is pro-
vided between the TCP/IP software 62 and the USB driv-
er 63, and control is performed such that the proxy relays
data, it is possible to implement data communication of
the "IPP-over-USB" standard.
[0045] In a TCP/IP protocol, the IP address of a local
host is predetermined to "127.0.0.1". This IP address
"127.0.0.1" is an address for feeding back transmission
data, transmitted from the application 38 for a network
back, in the client PC, and is generally referred to as a
loopback address.
[0046] The client-side printer proxy 37 registers the IP
address "127.0.0.1" of the local host with respect to the
TCP/IP software 62. Therefore, in a case where the ap-
plication 38 requests the local host destination (the des-
tination having the IP address "127.0.0.1") to transmit
print data, the TCP/IP software 62 does not transmit the
print data to a network but transmits the print data to the
client-side printer proxy 37 serving as the local host. If
receiving the print data from the TCP/IP software 62, the
client-side printer proxy 37 transmits the print data to the
USB driver 63 which transmits the print data by USB.
[0047] Also, the client-side printer proxy 37 manages
association between the printers 11, 12, and 13 connect-
ed to the USB connection jacks 31, 32, and 33 and port
numbers of the local host, respectively.
[0048] That is, the client-side printer proxy 37 sets the
IP address to "127.0.0.1", and sets a port number for
each USB connection jack, thereby setting an end point.
Specifically, as shown in FIG. 3, a port number "50001"
is set for a USB number "1" (corresponding to the USB
connection jack 31, and a port number "50002" is set for
a USB number "2" (corresponding to the USB connection
jack 32, and a port number "50003" is set for to a USB
number "3" (corresponding to the USB connection jack
33.
[0049] As a method of associating the USB numbers
and the port numbers with each other, for example, it can
be considered a method in which the client-side printer
proxy 37 performs an exchange of information with the
USB driver 63, thereby investigating the number of USB
ports which are managed by the USB driver 63 (that is,
the number of USB connection jacks) and a port number

is set for each USB port (that is, for each USB connection
jack). In the present embodiment, the associating accord-
ing to this method will be mainly described. That is, in
the present embodiment, the client-side printer proxy 37
generates a socket for each USB port as will be described
below. A socket is well known as a standard application
programming interface (API) which is used when an ap-
plication uses a TCP/IP function, and thus will not be
described in detail.
[0050] Also, as the method of associating the USB
numbers and the port numbers, a variety of methods can
be considered. For example, it can also be considered a
method in which a user inputs the USB numbers and the
port numbers to correspond in one-to-one correspond-
ence by using a predetermined user interface (UI) screen
for the associating in the client PC 3.
[0051] Since the USB numbers and the port numbers
are associated with each other, the user can investigate
the port number of an arbitrary USB port, for example,
through the predetermined UI screen (the port number
can be displayed). Further, if the USB numbers and the
port numbers are associated with each other, the user
can register an arbitrary USB printer (a printer subjected
to USB connection) as a printer which can be used from
the client PC 3. Specifically, for example, a screen for
adding a printer may be displayed, and a TCP/IP port
may be designated as a new printer, and the IP address
of the printer (here, "127.0.0.1" indicating the local host)
and a port number (for example, "50001") may be input.
Also, all of the USB connection jacks 31, 32, and 33 (in
other words, the USB ports) correspond to an example
of a connection section of this disclosure.
[0052] Also, when the user controls a USB printer such
that the USB printer prints a document or the like created
by the application 38, the user can perform predeter-
mined input operation for designating a desired USB
printer such that the designated USB printer performs
printing. Specifically, for example, a method of inputting
a command "IPP://127.0.0.1:50001/ipp" to designate a
USB printer can be considered. If the port "50001" of the
local host is designated as a USB port, which is corre-
sponding to a printing destination, by that command, print
data is input to a corresponding socket of the client-side
printer proxy 37 through the TCP/IP software 62. On the
basis of the port number "50001" corresponding to the
socket, the client-side printer proxy 37 transmits the print
data from a USB port corresponding to the port number
"50001" by the USB driver 63.
[0053] Also, in this disclosure, since the client PC 3
has the plurality of USB connection jacks, as described
above, arbitrary port numbers are set. However, in a case
where there is one USB connection jack, a port number
"631" known as a default port number of the IPP may be
used.
[0054] By the way, since a port number is associated
with each USB port, the user can designate an arbitrary
USB printer and transmit print data to the designated
USB printer. It is difficult for the user to easily specify a
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desired printer only by a port number. Moreover, it is trou-
blesome for the user to input a command for designating
a desired printer like in the above described example.
[0055] Therefore, the client-side printer proxy 37 has
a mechanism for efficiently managing a plurality of USB
printers, thereby making it easy for the user to select.
Specifically, the client-side printer proxy 37 receives
printer retrieval data (a multicast request whish will here-
inafter be referred to as a device search request) from
the PPC 61, and requests a printer name from each USB
port. Then, if a printer name is received as a response
from a printer, the client-side printer proxy 37 sends back
the printer name in association with a port number (and
the IP address of the local host) to the PPC 61. The printer
name corresponds to an example of apparatus informa-
tion of this disclosure.
[0056] As described above, the client-side printer
proxy 37 manages the port numbers in association with
the USB numbers, and further manages the retrieved
printer names in association with the USB numbers. That
is, as shown in FIG. 3, the client-side printer proxy 37
holds management data in which a printer name and a
port numbers are associated with each other for each
USB port.
[0057] The IPP originally has a function of performing
multicast for a network, thereby retrieving a printer con-
nected to the network, and the PPC 61 takes that role.
Therefore, if the local host destination performs that mul-
ticast, it is possible to retrieve printers using USB con-
nection through the local host (that is, through the client-
side printer proxy 37).
[0058] As described above, since a printer name and
a port number are associated with each other for each
USB, in a case where the user wants any USB printer to
perform printing, the user can easily designate the de-
sired USB printer on the basis of the printer name.
[0059] Also, the user may use a predetermined UI
screen to issue the device search request for the local
host (accordingly, for a USB connection printer) at an
arbitrary timing. Alternatively, regardless of a request
form the user, the client-side printer proxy 37 may peri-
odically retrieve USB connection printers, and sends
back the latest information to the PPC 61.
[0060] Subsequently, the software configuration of the
second printer 12 will be described. The second printer
12 includes a printer-side client proxy 70, a printer port
server (hereinafter, referred to as a PPS) 71, TCP/IP soft-
ware 72, a USB driver 73, and a network driver 74 as
software. If each piece of the software is associated with
a hierarchy of an OSI reference model, the printer-side
client proxy 70 and the PPS 71 correspond to a session
layer. The hierarchies of the network driver 74, the
TCP/IP software 72, and the USB driver 73 are the same
as those of the client PC 3. Also, the USB driver 73 cor-
responds to an example of a transceiver section of an
image processing apparatus of this disclosure.
[0061] The PPS 71 is software taking charge of the
IPP in the second printer 12. That is, the PPS 71 takes

charge of determining a procedure of processing a vari-
ety of printing-related data to be transmitted to and re-
ceived from the client PC 3 which is a communication
partner. A basic function of the PPS 71 is the same as
that of the PPC 61 of the client PC 3, and it relays data
between the print engine 47 and the TCP/IP software 72
according to the IPP standard. Also, the PPS 71 corre-
sponds to an example of a transmission/reception data
processing section of the image processing apparatus
of this disclosure.
[0062] The TCP/IP software 72 is basically the same
as the TCP/IP software 62 of the client PC 3, and the
network driver 74 is basically the same as the network
driver 64 of the client PC 3, and thus they will not be
described. Also, a basic function of USB driver 73 taking
charge of data communication according to the USB
standard is the same as the USB driver 63 of the client
PC 3. However, since the second printer 12 has one USB
connection jack, the USB driver 63 controls USB com-
munication with an apparatus (the client PC 3 in the
present embodiment) connected to the one USB connec-
tion jack 51.
[0063] The printer-side client proxy 70 is software act-
ing as a local host in the second printer 12, and acts as
a client as seen from the PPS 71 or the TCP/IP software
72. That is, the printer-side client proxy 70 transmits data
the TCP/IP software 72 of the local host destination (the
destination having the IP address "127.0.0.1") received
from the TCP/IP software 72 to the USB driver 73, and
then transmits data received from the USB driver 73 to
the TCP/IP software 72.
[0064] That is, similarly to the client-side printer proxy
37 of the client PC 3, the printer-side client proxy 70 is
provided for implementing data communication of the
"IPP-over-USB" standard. Also, the printer-side client
proxy 70 corresponds to an example of a communication
relaying program which is implemented by the image
processing apparatus of this disclosure.

(3) OPERATION EXAMPLE (SEQUENCE) OF IMAGE 
INFORMATION PROCESSING SYSTEM 1

[0065] Subsequently, a basic operation example of the
image information processing system 1 will be described
with reference to FIG. 4. For example, if the user operates
a predetermined UI of the application 38 of the client PC
3, thereby issuing a device search request for a USB
connection printer, the PPC 61 issues a device search
request for the USB connection printer addressed to the
local host (that is, the client-side printer proxy 37). Then,
the TCP/IP software 62 transmits the device search re-
quest to the client-side printer proxy 37.
[0066] If receiving the device search request from the
PPC 61, the client-side printer proxy 37 issues a printer
name request (inquiry) to each USB port. Specifically,
first, the client-side printer proxy 37 inquires of the first
printer 11 connected to the USB connection jack 31 about
the printer name. Then, the printer-side client proxy 70
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of the first printer 11 transmits the printer name of the
first printer 11 (for example, "NPR-1234") as a response.
If receiving the printer name as a response from the first
printer 11, the client-side printer proxy 37 registers the
received printer name as one management data item
(see FIG. 3) and sends back the received printer name
in association with a port number (50001) and an IP ad-
dress ("127.0.0.1") to the PPC 61 through the TCP/IP
software 62.
[0067] Similarly, the client-side printer proxy 37 in-
quires two printers 12 and 13 connected to the other two
USB connection jacks 32 and 33 about their printer
names. If receiving the responses, the client-side printer
proxy 37 registers the printer names as management da-
ta, and it sends back the printer names in association
with port numbers and IP addresses to the PPC 61.
[0068] If the USB connection printer names are re-
turned from the client-side printer proxy 37, the PPC 61
collects them and sends back them as the search result
to the application 38. The application 38 displays the
search result, thereby presenting the latest information
of USB connection printer to the user.
[0069] If the latest information of the USB connection
printers is obtained by doing so, the user can easily select
a USB connection printer for printing. Also, for example,
if the user designates the second printer 12 (that is, a
printer name "PR-3456" on a printer selection screen)
and requests to print a document or the like created by
the application 38, a printing request from the application
38 is transmitted from the PPC 61 to the client-side printer
proxy 37 through the TCP/IP software 62. More specifi-
cally, the printing request is input from a socket, which
is one of the sockets generated for each USB port and
corresponds to the second printer 12, to the client-side
printer proxy 37. If receiving the printing request ad-
dressed to the second printer 12, the client-side printer
proxy 37 controls the USB driver 63 such that the printing
request is transmitted to the second printer 12.
[0070] If the second printer 12 receives the printing re-
quest from the client PC 3 through USB interface, the
printer-side client proxy 70 transmits the printing request
to the PPS 71. At this time, as the transmission source,
"127.0.0.1" is designated as the IP address, and the IPP
default "631" is designated as the port number. If receiv-
ing the printing request, the PPS 71 outputs print data to
the print engine 47 such that printing is performed. Then,
if the printing is completed, the PPS 71 transmits a re-
ception response addressed to the local host which is
the printing request transmission source. The reception
response is transmitted to the printer-side client proxy 70
through the TCP/IP software 72. The printer-side client
proxy 70 controls the USB driver 73 such that the recep-
tion response is transmitted.
[0071] If the client PC 3 receives the reception re-
sponse from the second printer 12 through USB inter-
face, the client-side printer proxy 37 transmits the recep-
tion response to the PPC 61. On the basis of the reception
response, the PPC 61 can display information represent-

ing that the printing has been completed by the second
printer 12, on a predetermined UI screen.

(4) PROCESSES OF CLIENT-SIDE PRINTER PROXY 
37 OF CLIENT PC 3

[0072] Subsequently, the specific process contents of
the client-side printer proxy 37 of the client PC 3 will be
described with reference to FIG. 5, which is composed
of FIG. 5A and FIG. 5B. After activation, the CPU 21 of
the client PC 3 starts a client-side printer proxy process
of FIG. 5A and FIG. 5B at a predetermined timing.
[0073] If starting the client-side printer proxy process
of FIG. 5A, first, in processes of steps S110 to S 130, the
CPU 21 prepares TCP sockets. That is, in step S110,
the CPU 21 generates a TCP socket by a command
"socket()". In step S120, the CPU 21 registers the IP ad-
dress "127.0.0.1" in the TCP socket by a command
"bind()" and designates a port number with respect to
any one USB port (USB connection jack). In step S130,
the CPU 21 determines whether generating of sockets
relative to all USB ports has been completed, and if the
generating of the sockets has not been completed, the
CPU 21 returns to step S110. In this way, the CPU 21
sequentially generates sockets for the USB ports, there-
by completing the generating. Next, in step S 140, the
CPU 21 generates a UDP socket by a command "sock-
et()". In step S150, the CPU 21 registers a multicast ad-
dress for printer retrieval "224.0.0.251" by a command
"bind()", and designates a port number "5353". In this
way, a printer retrieval (device search) request is issued.
Then, a corresponding UDP socket also becomes a mul-
ticast object of the device search.
[0074] If the processes of steps S110 to S150 are com-
pleted, in step S160, the CPU 21 performs socket con-
nection preparation by a command "listen()". Then, in
step S 170, the CPU 21 enters an event waiting state.
[0075] If any event occurs, in step S180, the CPU 21
determines whether that event is an event from a TCP
socket, that is, whether data has been input from a TCP
socket. In a case where data has been input from a TCP
socket, in step S 190, the CPU 21 determines whether
the data from the TCP socket is printing-related data
(such as a printing request including print data). If the
data from the TCP socket is not printing-related data, the
CPU 21 performs predetermined error handling in step
S300, and returns to step S170. In a case where the data
from the TCP socket is printing-related data, in step S200,
the CPU 21 issues a command "usb_send()" such that
the printing-related data is output to a USB connection
printer of a designated port (a port number associated
with the TCP socket to which the data has been input).
Then, the CPU 21 returns to step S 170.
[0076] In a case where it is determined in step S 180
that data has not been input from a TCP socket, in step
S210, the CPU 21 determines whether the event is an
event from the USB driver 63. In a case where data has
been input from the USB driver 63, in step S220, the CPU
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21 determines whether the data from the USB driver is
printing-related data (for example, such as the above de-
scribed reception response). If the data from the USB
driver is not printing-related data, in step S300, the CPU
21 performs predetermined error handling, and returns
to step S 170. In a case where the data from the USB
driver is printing-related data, in step S230, the CPU 21
issues a command "send()" such that the printing-related
data is transmitted to the PPC 61 through TCP/IP, and
returns to step S 170.
[0077] In a case where it is determined in step S210
that any data has not been input from the USB driver 63,
in step S240, the CPU 21 determines whether the event
is an event from the UDP socket, that is, whether data
has been input from the UDP socket. In a case where
data has been input from the UDP socket, in step S250,
the CPU 21 determines whether the data from the UDP
socket is retrieval data (a device search request). If the
data from the UDP socket is not retrieval data, the CPU
21 performs predetermined error handling in step S300,
and returns to step S170. In a case where the data from
the UDP socket is retrieval data, in step S260, the CPU
21 inquires of any one USB port about the printer name
of the USB connection printer. In step S270, the CPU 21
sends back the result of the inquiring, that is, the printer
name transmitted as a response to the inquiring from the
USB connection printer, which is the inquiring destina-
tion, through TCP/IP. In step S280, the CPU 21 deter-
mines whether inquiring of all USB ports about their print-
er names has been completed. If the inquiring is com-
pleted, the CPU 21 returns to step S260. In this way, the
CPU 21 sequentially acquires the printer names of the
USB connection printers If acquiring of the printer names
of all USB connection printers is completed, the CPU 21
returns to step S 170.
[0078] In a case where it is determined in step S240
that any data has not been input from the UDP socket,
the CPU 21 performs a process corresponding to the
occurred event in step S290, and returns to step S 170.

(5) PROCESSES OF PRINTER-SIDE CLIENT PROXY 
70 OF SECOND PRINTER 12

[0079] Subsequently, the specific process contents of
the printer-side client proxy 70 of the second printer 12
will be described with reference to FIG. 6. After activation,
the CPU 41 of the second printer 12 start a printer-side
client proxy process of FIG. 6 at a predetermined timing.
[0080] If starting the printer-side client proxy process
of FIG. 6, first, in step S410, the CPU 41 generates a
TCP socket by a command "socket()". In step S420, the
CPU 41 registers the IP address "127.0.0.1"ofthe local
host in the TCP/IP software 72 by a command "bind()",
and designates the port number "631" for the USB port
(USB connection jack). Then, in step S430, the CPU 41
enters an event waiting state.
[0081] If any event occurs, in step S440, the CPU 41
determines whether that event is an event from a TCP

socket, that is, whether data has been input from a TCP
socket. In a case where data has been input from a TCP
socket, in step S 190, the CPU 21 determines whether
the data from the TCP socket is printing-related data. If
the data from the TCP socket is not printing-related data,
the CPU 21 performs predetermined error handling in
step S530, and returns to step S430. In a case where
the data from the TCP socket is printing-related data, in
step S460, the CPU 41 issues a command "usb_send()"
such that the printing-related data is transmitted to the
client PC 3 through USB interface and returns to step
S430.
[0082] In a case where it is determined in step S440
that data has not been input from a TCP socket, in step
S470, the CPU 41 determines whether the event is an
event from the USB driver 73. In a case where data has
been input from the USB driver 73, in step S480, the CPU
41 determines whether the data from the USB driver is
printing-related data. In a case where the data from the
USB driver is printing-related data, the CPU 41 transmits
the printing-related data to the PPS 71 through TCP/IP
by a command "send()" in step S490, and returns to step
S430.
[0083] In a case where the data from the USB driver
is not printing-related data in step S480, in step S500,
the CPU 41 determines whether the data from the USB
driver 73 is retrieval data (a device search request). If
the data from the USB driver 73 is not retrieval data, the
CPU 41 performs predetermined error handling in step
S530, and returns to step S430. In a case where the data
from the USB driver 73 is retrieval data, the CPU 41 sends
back the printer name of the second printer 12 to the
client PC 3 through USB interface, and returns to step
S430.
[0084] In a case where it is determined in step S470
that any data has not been input from USB, the CPU 41
performs a process correspond to the occurred event in
step S520, and returns to step S430.

(6) EFFECTS OF EMBODIMENT AND OTHERS

[0085] As described above, in the image information
processing system 1 of the present embodiment, since
the client PC 3 includes the client-side printer proxy 37
for conversion (relay) between TCP/IP and USB, the cli-
ent PC 3 acts as the local host. That is, the client-side
printer proxy 37 has the local host address "127.0.0.1",
and acts as a network printer. Meanwhile, since each of
the printers 11, 12, and 13 includes the printer-side client
proxy 70 for conversion (relay) between TCP/IP and
USB, each of the printers 11, 12, and 13 acts as a local
host. That is, each of the printers 11, 12, and 13 has a
local host address "127.0.0.1", and acts as a network
client.
[0086] Then, if a device search request is issued in the
client PC 3, the device search request is also input to the
client-side printer proxy 37 serving as a local host. If re-
ceiving the device search request, the client-side printer
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proxy 37 sequentially inquires of the USB connection
printers about their printer names, and sends back the
results of the inquiring in association with the port num-
bers and the IP addresses to the PPC 61. Also, the IP
addresses are a common address "127.0.0.1". However,
the printer names and the port numbers are different de-
pending on the USB connection printers.
[0087] According to this configuration, if print data ad-
dressed to any one USB connection printer is transmitted
from the application 38 of the client PC 3, the print data
is processed according to the IPP by the PPC 61, and is
transmitted to the client-side printer proxy 37. The client-
side printer proxy 37 transmits the received print data to
the USB connection printer of the corresponding port
number. That is, the client-side printer proxy 37 transmits
the print data of the IPP standard to the printer through
USB interface.
[0088] Therefore, according to the image information
processing system 1 of the present embodiment, it is
possible to transmit and receive data of the IPP standard
through USB interface according to the "IPP-over-USB"
standard while suppressing modifications on existing
software (for example, the PPC 61) for transmitting and
receiving data by the IPP.
[0089] In the current draft of the "IPP-over-USB" stand-
ard, any specific mechanism for connecting IPP and USB
is not defined, and any specific method or the like for
connecting a plurality of printers by USB and properly
using the printers is not mentioned. In order to handle
this situation, since proxies for relaying TCP/IP and USB
are provided to both the client-side and the printer-side
like in the present embodiment, it is possible to specifi-
cally and easily implement data communication accord-
ing to the "IPP-over-USB" standard.
[0090] Further, in the present embodiment, since a
printer name and a port number are individually managed
in association with each USB connection printer, the user
can easily and surely designate a desired USB connec-
tion printer.

(7) MODIFICATIONS

[0091] It goes without saying that embodiments of this
disclosure are not limited to the above described embod-
iment, but can use various forms as long as they belong
to the technical scope of this disclosure.
[0092] For example, in the above described embodi-
ment, as the own-device address for feeding back trans-
mission data in the image processing apparatus, the local
host address "127.0.0.1" which is general as a own-de-
vice address (loopback address) in the TCP/IP protocol
has been exemplified; however, this address is merely
an example. With respect to how to specifically set the
own-device address, it is possible to appropriately deter-
mine it according to a corresponding protocol or the like.
For example, in a case where the OS supports any other
address as the own-device address, the corresponding
address may be used as the own-device address. Also,

for example, an address family such as AF_UNIX (reg-
istered as a trade mark) or the like which a BSD socket
is supporting can be used.
[0093] Also, in the above described embodiment, as
the image processing apparatus of this disclosure, a
printer has been exemplified. However, the image
processing apparatus of this disclosure is not limited to
an apparatus configured as a single printer, and may be
an apparatus having not only a printer function (printing
function) but also other functions.
[0094] Also, this disclosure is not limited to the appli-
cation to data communication between the above de-
scribed client PC 3 and the printers 11, 12, and 13. That
is, this disclosure can be applied to a variety of informa-
tion processing systems configured to be able to data
communication between an information processing ap-
paratus (client) and a server through a predetermined
communication interface by a particular protocol and be
able to perform transmission/reception according to the
particular protocol even by using a different method of
communication interface.

Claims

1. A non-transitory computer-readable medium storing
an information processing program to be executed
by a computer of an information processing appara-
tus, the information processing apparatus compris-
ing:

a transceiver section configured to communi-
cate to an image processing apparatus through
a first communication interface; and
a transmission/reception data processing sec-
tion configured to process transmission or re-
ception data, which is transmitted to and re-
ceived from the image processing apparatus by
execution of an application program, according
to a particular protocol in accordance with trans-
mission or reception through a second commu-
nication interface different from the first commu-
nication interface, the information processing
program causing the information processing ap-
paratus to function as:

a own-device address registering section
configured to register a particular own-de-
vice address to feed transmission data ac-
cording to the protocol, back to the informa-
tion processing apparatus; and
a data transmission control section config-
ured to control, in a case where the trans-
mission destination address of transmis-
sion data processed by the transmission/re-
ception data processing section is the own-
device address, the transceiver section to
transmit the transmission data.
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2. The non-transitory computer-readable medium ac-
cording to claim 1, wherein the information process-
ing program causing the information processing ap-
paratus to further function as:

a data reception control section configured to
control, in a case where the data according to
the protocol is received from the image process-
ing apparatus through the first communication
interface by the transceiver section, the trans-
mission/reception data processing section to
process the data according to the protocol.

3. The non-transitory computer-readable medium ac-
cording to claim 1 or 2,
wherein the information processing apparatus in-
cludes at least one connection section to connect
with the first communication interface,
wherein the registering section registers the own-
device address in association with a port number
representing each connection section, and
wherein, in a case where a transmission destination
of transmission data processed by the transmis-
sion/reception data processing section is the own-
device address associated with the port number, the
data transmission control section controls the con-
nection section corresponding to the associated port
number to transmit the transmission data to the im-
age processing apparatus through the first commu-
nication interface.

4. The non-transitory computer-readable medium ac-
cording to claim 3,
wherein the information processing apparatus in-
cludes a plurality of connection sections to connect
with the first communication interface, and
wherein the registering section registers the own-
device address in association with the port number
for each connection section, individually.

5. The non-transitory computer-readable medium ac-
cording to claim 3 or 4, the information processing
program causing the information processing appa-
ratus to further function as:

an apparatus information requesting section
that controls, in a case where a retrieval request
of the image processing apparatus connected
to the connection section is received from the
transmission/reception data processing section,
the data transmission control section to request
the image processing apparatus connected to
the connection section to provide apparatus in-
formation representing the image processing
apparatus; and
an apparatus information reception control sec-
tion that controls, in a case where the apparatus
information is received from the image process-

ing apparatus through the connection section in
response to an apparatus information request
based on the apparatus information requesting
section, the transmission/reception data
processing section to process a response to the
retrieval request, in which the received appara-
tus information is associated with a port number
corresponding to the connection section.

6. The non-transitory computer-readable medium ac-
cording to claim 5,
wherein the information processing apparatus in-
cludes a plurality of the connection sections to con-
nect with the first communication interface,
wherein the apparatus information requesting sec-
tion controls the data transmission control section to
request each image processing apparatus connect-
ed with each connection section to provide the ap-
paratus information, and
wherein the apparatus information reception control
section controls the transmission/reception data
processing section to process the response, in which
the received apparatus information associates with
a port number corresponding to the corresponding
connection section for each connection section, in-
dividually.

7. The non-transitory computer-readable medium ac-
cording to any one of claims 1 to 6,
wherein the first communication interface is Univer-
sal Serial Bus (USB).

8. A non-transitory computer-readable medium storing
an image processing program to be executed by a
computer of an image processing apparatus, the im-
age processing apparatus comprising: a transceiver
section configured to communicate to an information
processing apparatus through a first communication
interface; and a transmission/reception data
processing section configured to process data,
which is transmitted to and received from the infor-
mation processing apparatus, according to a partic-
ular protocol in accordance with transmission/recep-
tion through a second communication interface dif-
ferent from the first communication interface, the im-
age processing program causing the image process-
ing apparatus to function as:

a own-device address registering section con-
figured to register a predetermined own-device
address to feed transmission data according to
the protocol, back to the image processing ap-
paratus; and
a data transmission control section configured
to control, in a case where the transmission des-
tination address of transmission data processed
by the transmission/reception data processing
section is the own-device address, the trans-
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ceiver section to transmit the transmission data.

9. A non-transitory computer-readable medium ac-
cording to claim 8, the information processing pro-
gram causing the information processing apparatus
to further function as:

a data reception control section configured to
control, in a case where the data according to
the protocol is received from the information
processing apparatus through the first commu-
nication interface by the transceiver section, the
transmission/reception data processing section
to process the data according to the protocol.

10. An information processing apparatus communica-
tion relaying method, which is used in an information
processing apparatus that communicates with an im-
age processing apparatus through a first communi-
cation interface, the method comprising:

processing data, which is transmitted to and re-
ceived from the image processing apparatus by
execution of an application program, according
to a particular protocol in accordance with trans-
mission/reception through a second communi-
cation interface different from the first commu-
nication interface;
registering a predetermined own-device ad-
dress to feed transmission data according to the
protocol, back to the information processing ap-
paratus; and
transmitting, in a case where the transmission
destination address of transmission data proc-
essed by the processing is the own-device ad-
dress, the transmission data through the first
communication interface.

11. An image processing apparatus communication re-
laying method which is performed by an image
processing apparatus that communicates with an in-
formation processing apparatus through a first com-
munication interface, the method comprising:

processing data, which is transmitted to and re-
ceived from the information processing appara-
tus, according to a particular protocol in accord-
ance with transmission/reception through a sec-
ond communication interface different from the
first communication interface;
registering a predetermined own-device ad-
dress to feed transmission data according to the
protocol, back to the image processing appara-
tus;
transmitting, in a case where the transmission
destination address of transmission data proc-
essed by the processing is the own-device ad-
dress, the transmission data through the first

communication interface; and
processing, in a case where the data according
to the protocol is received from the information
processing apparatus through the first commu-
nication interface, the received data according
to the protocol by the processing.

12. An information processing apparatus including: a
transceiver section configured to communicate to an
image processing apparatus through a first commu-
nication interface; and a transmission/reception data
processing section configured to process transmis-
sion/reception data, which is transmitted to and re-
ceived from the image processing apparatus by ex-
ecution of an application program, according to a
particular protocol in accordance with transmis-
sion/reception through a second communication in-
terface different from the first communication inter-
face, the information processing apparatus compris-
ing:

a processor; and
memory storing instructions that, when execut-
ed by the processor, causing the information
processing apparatus to function as:

a own-device address registering section
configured to register a predetermined own-
device address to feed transmission data
according to the protocol, back to the infor-
mation processing apparatus; and
a data transmission control section config-
ured to control, in a case where the trans-
mission destination address of transmis-
sion data processed by the transmission/re-
ception data processing section is the own-
device address, the transceiver section to
transmit the transmission data.

13. An image processing apparatus including: a trans-
ceiver section configured to communicate to an in-
formation processing apparatus through a first com-
munication interface; and a transmission/reception
data processing section configured to process data,
which is transmitted to and received from the infor-
mation processing apparatus, according to a partic-
ular protocol in accordance with transmission/recep-
tion through a second communication interface dif-
ferent from the first communication interface, the im-
age processing apparatus comprising:

a processor; and
memory storing instructions that, when execut-
ed by the processor, causing the image process-
ing apparatus to function as:

a own-device address registering section
configured to register a predetermined own-
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device address to feed transmission data
according to the protocol, back to the image
processing apparatus; and
a data transmission control section config-
ured to control, in a case where the trans-
mission destination address of transmis-
sion data processed by the transmission/re-
ception data processing section is the own-
device address, the transceiver section to
transmit the transmission data.
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