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(54) INFORMATION PROCESSING APPARATUS, STORAGE MEDIUM, AND CONTROL METHOD

(57) A control method for an information processing
apparatus (101), the control method comprising: receiv-
ing, from a external apparatus (151) which belongs to a
different subnet (401) of the network than the subnet
(411) of the information processing apparatus (101), spe-
cific information for discovering the external apparatus
using the first communication means; executing speci-
fied search process for searching for one or a plurality of
external apparatuses by using the specific information

that is received before accepting the instruction, wherein
one or a plurality of external apparatuses that are dis-
covered by the specified search process includes the ex-
ternal apparatus that transmitted the specific information;
displaying a list of information related to the one or a
plurality of the discovered external apparatuses; and
communicating, using the second communication
means, with an external apparatus corresponding to in-
formation that a user has selected from the list.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an information
processing apparatus, a storage medium, and a control
method.

BACKGROUND

[0002] An information processing apparatus that com-
municates with an external apparatus has been pro-
posed. The above-described information processing ap-
paratus executes processing for searching for a commu-
nication partner apparatus (apparatus that can be com-
municated with by the information processing apparatus)
before a communication is started. Japanese Patent
Laid-Open No. 2012-39416 describes an information
processing apparatus that discovers an apparatus that
can be communicated with by the information processing
apparatus by a multicast search and a unicast search.
[0003] In general, the information processing appara-
tus can discover an apparatus that is outside of the sub-
net to which the information processing apparatus be-
longs by unicast search processing. However, to execute
the unicast search processing, specific information (such
as the IP address) of the search target is needed.
[0004] The information processing apparatus de-
scribed in Japanese Patent Laid-Open No. 2012-39416
obtains specific information (IP address) used for the uni-
cast search processing by multicast search processing.
However, in general, the multicast search processing on-
ly allows the information processing apparatus to discov-
er an apparatus inside the subnet to which the information
processing apparatus belongs. Consequently, a problem
with the information processing apparatus described in
Japanese Patent Laid-Open No. 2012-39416 is that it
can’t discover an apparatus outside the subnet to which
the information processing apparatus belongs, even by
using unicast search processing.

SUMMARY OF THE INVENTION

[0005] In view of the above, the present invention pro-
vides an information processing apparatus that can dis-
cover an apparatus outside a subnet to which the infor-
mation processing apparatus belongs.
[0006] From a first aspect, the present invention pro-
vides a control method as specified in claims 1 to 15.
[0007] From a second aspect, the present invention
provides an information processing apparatus as speci-
fied in claim 16.
[0008] From a third aspect, the present invention pro-
vides a storage medium as specified in claim 17.
[0009] Further features/aspects of the present inven-
tion will become apparent from the following description
of exemplary embodiments with reference to the at-
tached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 illustrates hardware configuration units of an
information processing apparatus and a communi-
cation apparatus.
Fig. 2 illustrates a detail of a short-range communi-
cation unit included in the communication apparatus.
Fig. 3 illustrates a communication system belonging
to a network having a single subnet.
Fig. 4 illustrates a communication system belonging
to a network having a plurality of subnets.
Fig. 5 illustrates an example of the structure of an
advertisement information broadcast that may be
sent to a periphery of the communication apparatus
by the short-range communication unit.
Fig. 6 illustrates the power consumption of the short-
range communication unit.
Fig. 7 illustrates transmission processing and recep-
tion processing of the advertisement information by
the short-range communication unit.
Fig. 8 is a sequence diagram illustrating processes
executed by various apparatuses when a search is
performed for a communication apparatus that be-
longs to a subnet which is different from the subnet
to which the information processing apparatus be-
longs.
Fig. 9 is a flow chart illustrating processes that may
be executed when the information processing appa-
ratus obtains the advertisement information.
Fig. 10 is a flow chart illustrating processes that may
be executed when the information processing appa-
ratus searches for an apparatus corresponding to a
communication destination of the information
processing apparatus.
Fig. 11 is a flow chart illustrating processes that may
be executed when the communication apparatus
transmits the advertisement information.
Fig. 12 is a flow chart illustrating processes that may
be executed when the information processing appa-
ratus obtains the advertisement information.
Fig. 13 illustrates the payload content in each type
of advertisement information.
Fig. 14 illustrates an example of a screen for accept-
ing a search instruction.

DESCRIPTION OF THE EMBODIMENTS

[0011] Hereinafter, exemplary embodiments of the
present invention will be described with reference to the
drawings. It is to be understood that configurations ob-
tained by applying appropriate alterations and modifica-
tions to the following exemplary embodiments also fall
within the scope of the present invention without depart-
ing from the gist of the invention on the basis of the or-
dinary knowledge of the person skilled in the art.
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First exemplary embodiment

[0012] An information processing apparatus and a
communication apparatus included in a communication
system according to the present exemplary embodiment
will be described. A smart phone is exemplified as the
information processing apparatus according to the
present exemplary embodiment, but the configuration is
not limited to this, and various devices such as a mobile
terminal, a laptop personal computer (PC), a tablet ter-
minal, a personal digital assistant (PDA), and a digital
camera can also be used as the information processing
apparatus. A printer is exemplified as the communication
apparatus according to the present exemplary embodi-
ment, but the configuration is not limited to this, and other
various devices that can perform a wireless communica-
tion with the information processing apparatus can also
be used as the communication apparatus. For example,
various printers such as an ink-jet printer, a full-color laser
beam printer, a monochrome printer, and the like can be
used as the communication apparatus. Not only the print-
ers but also a copier, a facsimile device, a mobile termi-
nal, a smart phone, a laptop PC, a tablet terminal, a PDA,
a digital camera, a music reproduction device, a televi-
sion set, and the like can be used as the communication
apparatus. In addition, a multi-function peripheral having
a plurality of functions such as a copying function, a FAX
function, a printing function can be used as the commu-
nication apparatus.
[0013] First, hardware configuration units of the infor-
mation processing apparatus (e.g. mobile terminal) ac-
cording to the present exemplary embodiment and the
communication apparatus according to the present ex-
emplary embodiment will be described with reference to
a block diagram of Fig. 1. The following configuration will
be described as an example according to the present
exemplary embodiment, but the exemplary embodiment
can be applied to an apparatus that can perform a com-
munication with the other apparatus, and the function
and configuration are not particularly limited to Fig. 1. An
information processing apparatus 101 is the information
processing apparatus according to the present exempla-
ry embodiment. The information processing apparatus
101 includes the hardware configuration unit including
an input interface 102, a central processing unit (CPU)
103, a read-only memory (ROM) 104, random access
memory (RAM) 105, an external storage device 106, an
output interface 107, a display unit 108, a communication
unit 109, a short-range communication unit 110, an im-
aging device 111, and the like.
[0014] The input interface 102 is an interface config-
ured to accept a data input or an operation instruction
from a user via a physical keyboard or button, a touch
panel, or the like.
[0015] The CPU 103 is a system control unit configured
to control the entirety of the information processing ap-
paratus 101.
[0016] The ROM 104 stores fixed data such as control

programs executed by the CPU 103, a data table, and
an embedded operating system (hereinafter, which will
be referred to as an OS) program. According to the
present exemplary embodiment, software execution con-
trols such as scheduling, task switching, and interruption
processing are performed on the basis of the respective
control programs stored in the ROM 104 under manage-
ment of the embedded OS stored in the ROM 104.
[0017] The RAM 105 is constituted by a static random
access memory (SRAM) that uses a backup power
source or the like. It should be noted that the RAM 105
holds data by using a data backup primal battery which
is not illustrated in the drawing, and therefore the RAM
105 can store important data such as program control
variables without losing the data. A memory area for stor-
ing setting information of the information processing ap-
paratus 101, management data of the information
processing apparatus 101, and the like is also included
in the RAM 105. The RAM 105 is also used as a main
memory and a work memory of the CPU 103.
[0018] The external storage device 106 includes an
application for providing a printing execution function.
The external storage device 106 also includes various
programs such as a printing information generation pro-
gram for generating printing information that can be in-
terpreted by a communication apparatus 151 and an in-
formation transmission and reception control program for
transmitting and receiving information with the commu-
nication apparatus 151 connected via the communication
unit 109. The external storage device 106 saves various
information used by these programs. The external stor-
age device 106 also saves image data obtained from the
other information processing apparatus via the commu-
nication unit 109 or the internet.
[0019] The output interface 107 is an interface config-
ured to perform control such that the display unit 108
displays data and performs notification of a state of the
information processing apparatus 101.
[0020] The display unit 108 is constituted by a light
emitting diode (LED), a liquid crystal display, or the like
and performs data display and notification of the state of
the information processing apparatus 101. It should be
noted that the display unit 108 may be constituted by a
touch panel. In this case, the information processing ap-
paratus 101 may also accept an input from the user via
the display unit 108 by displaying a soft keyboard includ-
ing keys such as a numeric value input key, a mode set-
ting key, an enter key, a cancel key, and a power key on
the display unit 108.
[0021] The communication unit 109 has a configura-
tion for executing a data communication while being con-
nected to an apparatus such as the communication ap-
paratus 151. For example, the communication unit 109
can be connected to an access point (not illustrated) in
the communication apparatus 151. When the communi-
cation unit 109 and the access point in the communication
apparatus 151 are connected to each other, the informa-
tion processing apparatus 101 and the communication
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apparatus 151 can mutually perform the communication.
It should be noted that the communication unit 109 may
directly communicate with the communication apparatus
151 by way of the wireless communication. Additionally
or alternatively, the communication unit 109 may com-
municate with the communication apparatus 151 via an
external access point (access point 131) existing outside
the information processing apparatus 101. A wireless
communication method includes, for example, Wireless
Fidelity (Wi-Fi) (registered trademark). The access point
131 includes, for example, a device such as a wireless
LAN router. A method for the information processing ap-
paratus 101 and the communication apparatus 151 to
directly connect together without the intermediation of an
external access point is referred to as a direct connection
method according to the present exemplary embodi-
ment. On the other hand, a method for the information
processing apparatus 101 and the communication appa-
ratus 151 to connect together via an external access point
is referred to as an infrastructure connection method. The
communication unit 109 may include hardware function-
ing as an access point and may also operate as an access
point by using software for causing the communication
unit 109 to function as the access point. According to the
present exemplary embodiment, the communication unit
109 can perform long range communication at a higher
speed than short-range communication (short-range
wireless communication). The short-range communica-
tion may be executed by the short-range communication
unit 110.
[0022] The short-range communication unit 110 is con-
figured to wirelessly connect to an apparatus such as the
communication apparatus 151. The wireless connection
can be used to perform data communication with the con-
nected apparatus. The data communication may be per-
formed by using a communication method that is different
to the method of communication used by the communi-
cation unit 109. The short-range communication unit 110
can be connected to a short-range communication unit
157 in the communication apparatus 151. It should be
noted that the short-range communication unit 110 ac-
cording to the present exemplary embodiment may use
a Bluetooth Low Energy (registered trademark) standard
to wirelessly communicate with an apparatus (e.g. com-
munication apparatus 151). Hereinafter, Bluetooth Low
Energy will be referred to as BLE. For this reason, the
short-range communication unit 110 may communicate
with the other short-range communication unit by way of
a Generic Attribute Profile (GATT) communication de-
fined by BLE standards. It should be noted that the com-
munication method used by the short-range communi-
cation unit 110 is not limited to BLE. For example, other
communication methods such as a near field communi-
cation (NFC) and Bluetooth Classic (registered trade-
mark) may also be used.
[0023] The imaging device 111 is a device configured
to convert an image captured by an imaging element into
digital data. The digital data is stored in the RAM 105

once. Thereafter, the digital data is converted into a pre-
determined image format by the program executed by
the CPU 154 and saved in the external storage device
106 as image data.
[0024] The communication apparatus 151 is the com-
munication apparatus according to the present exempla-
ry embodiment. The communication apparatus 151 in-
cludes a ROM 152, a RAM 153, a CPU 154, a printing
engine 155, a communication unit 156, the short-range
communication unit 157, an input interface 158, an output
interface 159, a display unit 160, and the like.
[0025] The communication unit 156 may include an ac-
cess point for connecting to an apparatus such as the
information processing apparatus 101. It should be noted
that this access point can be connected to the commu-
nication unit 109 of the information processing apparatus
101. In addition, the communication unit 156 may directly
communicate with the information processing apparatus
101 by using wireless communication. Alternatively, the
communication unit 156 may directly communicate with
the information processing apparatus 101 via the access
point 131. As mentioned previously, the wireless com-
munication method includes, for example, Wi-Fi (regis-
tered trademark). The communication unit 156 may in-
clude hardware functioning as an access point or it may
operate as an access point by using software for causing
the communication unit 156 to function as the access
point.
[0026] The RAM 153 comprises a DRAM that uses a
backup power source or the like. It should be noted that,
since the RAM 153 holds the data on the basis of the
supply from the data backup power source which is not
illustrated in the drawing, the RAM 153 can store impor-
tant data such as program control variables without losing
the data. The RAM 153 is also used as a main memory
and a work memory of the CPU 154. The RAM 153 saves
a reception buffer for temporarily saving the printing in-
formation received from the information processing ap-
paratus 101 or the like and various information.
[0027] The ROM 152 stores fixed data such as control
programs executed by the CPU 151, a data table, and
an OS program. According to the present exemplary em-
bodiment, software execution controls such as schedul-
ing, task switching, and interruption processing are per-
formed on the basis of the respective control programs
stored in the ROM 152 under management of the em-
bedded OS stored in the ROM 152. The ROM 152 also
includes a memory area for storing data such as setting
information of the communication apparatus 151 and
management data of the communication apparatus 151
that need to be stored even in a case where power is not
supplied from the power source.
[0028] The CPU 154 is a system control unit and is
configured to control the entirety of the communication
apparatus 151.
[0029] The printing engine 155 (image forming unit)
forms an image on a recording medium such as paper
by using a recording material such as ink and outputs a
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printing result on the basis of the information saved in
the RAM 153 or the printing information received from
the information processing apparatus 101 or the like. At
this time, the printing information transmitted from the
information processing apparatus 101 or the like is re-
ceived via the communication unit 156 (high-speed com-
munication unit). The communication unit 156 can per-
form communication at a higher speed than the short-
range communication unit 157. The higher speed makes
it beneficial to use the communication unit 156 for receiv-
ing printing information, particularly as the amount of data
in the printing information may be large and thereby de-
mand a high-speed communication for quick printing.
[0030] The input interface 158 is an interface config-
ured to accept data input or an operation instruction from
the user. The input interface 158 may comprise a physical
keyboard or button, a touch panel, or the like. It should
be noted that a mode may be adopted in which the output
interface 159 (which will be described below) and the
input interface 158 have the same configuration, and the
output of the screen and the acceptance of the operation
from the user are performed by using the same configu-
ration. The output interface 159 interfaces with the dis-
play unit 160 to perform data display and control to, for
example, provide a notification of a state of the commu-
nication apparatus 151.
[0031] The display unit 160 is constituted by a light
emitting diode (LED), a liquid crystal display, or the like.
The display unit 160 is configured to display data and the
notification of the state of the communication apparatus
151. It should be noted that an input from a user may be
obtained via the display unit 160 by displaying a soft key-
board (i.e. virtual keyboard) which a user may use to
input data or make a selection. The soft keyboard may
include keys such as a numeric value input key, a mode
setting key, an enter key, a cancel key, and a power key
on the display unit 160.
[0032] Fig. 2 provides a more detailed illustration of
the short-range communication unit 157. The short-
range communication unit 157 is configured to wirelessly
communicate with an apparatus such as the information
processing apparatus 101. According to the present ex-
emplary embodiment, BLE is used as the wireless com-
munication method of the short-range communication
unit 157. Thus, it will be appreciated that the short-range
communication unit 157 of the communication apparatus
may communicate with a short-range communication
unit of another apparatus (e.g. information processing
apparatus 101 based on a GATT communication defined
by the BLE standards. The short-range communication
unit 157 and the CPU 154 perform a communication via
a bus interface such as I2C. The short-range communi-
cation unit 157 includes a CPU 201, a storage area 202,
a ROM 203, and a RAM 204. The storage area 202 in-
cludes a storage area where an access from the CPU
154 can be recorded. An access from the information
processing apparatus 101 via the short-range communi-
cation unit 110 can also be recorded in the storage area

202. The RAM 204 comprises DRAM that uses a backup
power source (not illustrated) or the like to hold data.
Thus, the RAM 204 may hold important data such as
program control variables without losing the data. The
RAM 204 is also used as a main memory and a work
memory of the CPU 201. The ROM 203 stores fixed data
such as control programs executed by the CPU 201, a
data table, and an OS program. It should be noted that
the short-range communication unit 110 of the informa-
tion processing apparatus 101 may also have the same
or a similar configuration as that of the short-range com-
munication unit 157 of the communication apparatus 151.
A memory such as an external HDD or an SD card may
be mounted to the communication apparatus 151 as an
optional device, and the information saved in the com-
munication apparatus 151 may be saved in the memory.
[0033] According to the present exemplary embodi-
ment, the communication apparatus 151 operates as a
peripheral apparatus, and the information processing ap-
paratus 101 operates as a central apparatus. It should
be noted that the communication apparatus 151 as the
peripheral apparatus also operates as an advertiser con-
figured to broadcast advertisement information which will
be described below. The information processing appa-
ratus 101 as the central apparatus also operates as an
initiator configured to receive the advertisement informa-
tion.
[0034] Herein, assignment (distribution) of processes
for the information processing apparatus 101 and the
communication apparatus 151 has been described
above as an example, but the configuration is not limited
to this assignment mode and may also adopt other
modes.
[0035] Processes for the transmission of the advertise-
ment information and the reception of the start request
of the GATT communication based on the BLE standards
will be described here. According to the present exem-
plary embodiment, the short-range communication unit
157 of the communication apparatus 151 operates as a
slave device and performs the above-described process-
ing.
[0036] The short-range communication unit 157 per-
forms a communication by dividing a frequency band of
2.4 GHz into 40 channels (0 to 39 ch). The short-range
communication unit 157 uses the 37th to 39th channels
among the 40 channels for the transmission of the ad-
vertisement information and for the reception of a start
request of a GATT communication. After a BLE connec-
tion is established, the short-range communication unit
157 uses the 0th to 36th channels for data communication
(e.g. GATT communication). In Fig. 6, a vertical axis in-
dicates power consumption of the short-range commu-
nication unit 157, and a horizontal axis indicates time.
Fig. 6 illustrates power consumption of each process
when the advertisement information is transmitted using
a single channel. Tx 605 indicates the total power con-
sumption in a transmission process for broadcasting the
advertisement information. Rx 606 indicates the total
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power consumption in a reception process for enabling
a reception device to receive the start request of the
GATT communication. Transmission power 602 indi-
cates the instantaneous power consumption in the trans-
mission process. Reception power 603 indicates the in-
stantaneous power consumption in the reception proc-
ess. Microcomputer operation power 601 indicates the
instantaneous power consumption when the microcom-
puter operates the short-range communication unit 157.
It should be noted that a reason why the microcomputer
operates before the Tx 605, after the Rx 606, and be-
tween the Tx 605 and the Rx 606 is that the microcom-
puter needs to be activated in advance for executing and
stopping the transmission and reception processes. In
cases where the transmission of the advertisement in-
formation is performed by using a plurality of channels,
the power consumption is increased in accordance with
the number of channels in which the transmission of the
advertisement information is performed. Sleep power
604 indicates the instantaneous power consumption of
the short-range communication unit 157 while the micro-
computer does not operate and while the short-range
communication unit 157 is in a power saving state. It
should be noted that the sleep power 604 indicates the
power consumed by the short-range communication unit
157 during the power saving time of Fig. 7 which will be
described below. The short-range communication unit
157 waits for the transmission of the start request of the
GATT communication from the information processing
apparatus 101 by performing the reception processing
for a certain period of time by using the a predetermined
channel after the transmission processing is performed
by using the predetermined channel.
[0037] As illustrated in Fig. 7, the short-range commu-
nication unit 157 repeats the transmission process and
the reception process of the advertisement information
three times, and thereafter, the operation of the micro-
computer is stopped to enter the power saving state for
a certain period of time. Hereinafter, the combination of
transmitting advertisement information and receiving ad-
vertisement information over a predetermined channel
will be referred to as an advertisement. The time interval
between successive transmissions of advertisement in-
formation over the same channel (e.g. ch37 in Fig. 7) will
be referred to as an advertisement interval. Thus, for ex-
ample, Fig. 7 shows the advertisement interval between
successive transmissions of advertisement information
over channel 37. This advertisement starts from the be-
ginning of the earliest transmission over channel 37 and
ends at the beginning of the later transmission over chan-
nel 37. In this manner, by entering the short-range com-
munication unit 157 to the power saving state for each
advertisement interval, the short-range communication
unit 157 can continue the operation with suppressing the
power consumption. It should be noted that the number
of times to repeat the advertisement until the power sav-
ing state is established after the first advertisement is
performed can be arbitrarily changed as long as the

number of times to repeat is three times or fewer.
[0038] Fig. 5 illustrates an example of the structure of
the advertisement information that is broadcast by the
short-range communication unit 157 to outside of the
communication apparatus 151.
[0039] The short-range communication unit 157 of the
communication apparatus 151 performs initialization
processes when the power supply is switched on and it
enters an advertising state. The short-range communi-
cation unit 157 periodically broadcasts the advertisement
information when the short-range communication unit
157 enters the advertising state. The period between
broadcasts corresponds to the advertisement interval.
The advertisement information comprises a signal that
includes a header 501 and a payload 502. The header
comprises basic information such as identification infor-
mation for identifying the communication apparatus 151.
More generally, the header comprises information that
identifies the apparatus which transmits the advertise-
ment information. Thus, it will be appreciated that when
the information processing apparatus 101 receives ad-
vertisement information, it will receive information for rec-
ognizing the presence of the communication apparatus
151. Furthermore, when the information processing ap-
paratus 101 transmits the start request of the GATT com-
munication to the communication apparatus 151, the in-
formation processing apparatus 101 can establish the
BLE connection with the communication apparatus 151.
[0040] The header 501 may also store other informa-
tion such as the type of the advertisement information
and the size of the payload 502. The advertisement in-
formation may include six types: ADV_IND;
ADV_DIRECT_IND; ADV_NONCONN_IND;
ADV_SCAN_IND; SCAN_REQ; and SCAN_RSP.
[0041] The advertisement information of the ADV_IND
type is advertisement information transmitted to an un-
specified number of central apparatuses. In response to
receiving ADV_IND advertisement information, a central
apparatus (e.g. information processing apparatus 101)
may send a "Connect Request" (i.e. connection request).
The peripheral apparatus (e.g. communication appara-
tus 151) may respond to a received Connect Request
(connection request) to establish a BLE connection with
the central apparatus that sent the Connect Request. It
should be noted that the central apparatus may also
transmit advertisement information of the SCAN_REQ
type to the peripheral apparatus in response to receiving
ADV_IND type advertisement information from the pe-
ripheral apparatus. When the peripheral apparatus re-
ceives SCAN_REQ type advertisement information from
the central apparatus, the peripheral apparatus transmits
advertisement information of the SCAN_RSP type back
to the central apparatus. Advantageously, overflowing
information that is not transmitted by the peripheral to
the central apparatus in the ADV_IND type advertise-
ment information may be transmitted by the peripheral
in the SCAN_RSP type advertisement information.
[0042] On the other hand, advertisement information
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of the ADV_NONCONN_IND type is advertisement in-
formation for unilaterally providing information from the
peripheral apparatus to the central apparatus. The cen-
tral apparatus may respond to the
ADV_NONCONN_IND type advertisement information
by sending a Connect Request and/or SCAN_REQ type
advertisement information to the peripheral. However, in
this case, the peripheral apparatus may be configured to
not respond to the Connect Request. Therefore, in this
case, the peripheral apparatus does not newly establish
a BLE connection with the central apparatus that sent
the Connect Request. In addition, the peripheral appa-
ratus may not transmit advertisement information of the
SCAN_RSP type in response to receiving advertisement
information of the SCAN_REQ type from the central ap-
paratus.
[0043] Similar to the ADV_NONCONN_IND type ad-
vertisement information, the advertisement information
of the ADV_SCAN_IND type is advertisement informa-
tion for unilaterally providing information from the periph-
eral apparatus to the central apparatus. The central ap-
paratus may respond to receiving ADV_SCAN_IND type
advertisement information by sending a Connect Re-
quest and/or SCAN_REQ type advertisement informa-
tion to the peripheral. However, in this case, the periph-
eral apparatus does not respond to the Connect Request
from the central apparatus and therefore does not newly
establish a BLE connection with the central apparatus.
However, the central apparatus can respond to receiving
SCAN_REQ type advertisement information, by trans-
mitting advertisement information of the SCAN_RSP
type to the central apparatus. Therefore, it will be appre-
ciated that the response to SCAN_REQ type advertise-
ment information in this case, is different to the case when
the peripheral transmits ADV_NONCONN_IND type ad-
vertisement information.
[0044] Descriptions of the advertisement information
of the ADV_DIRECT_IND type will be omitted.
[0045] It should be noted that the advertisement infor-
mation of the ADV_NONCONN_IND type and the
ADV_SCAN_IND type may be transmitted from the pe-
ripheral apparatus in a state in which it has established
a BLE connection with any one of the central apparatus-
es. However, as mentioned above, it will be appreciated
that in this connected state the peripheral apparatus may
not transmit the advertisement information of the
ADV_IND type. Conversely, when the peripheral appa-
ratus has not established a BLE connection with any one
of the central apparatuses, it will be appreciated that the
peripheral can transmit advertisement information of the
ADV_IND type, the ADV_NONCONN_IND type, and the
ADV_SCAN_IND type.
[0046] The payload 502 stores information such as a
device name 503 as identification information, mounting
profile information, connection information 504 for estab-
lishing the BLE connection with the communication ap-
paratus 151, and transmission power 505 of the adver-
tisement information (Tx Power). It should be noted that

identification information 506 of the communication ap-
paratus may be included in the advertisement informa-
tion. The identification information 506 of the communi-
cation apparatus includes a MAC address of the com-
munication apparatus, service information of the com-
munication apparatus, an SSID of the access point in the
communication apparatus, a password, and the like. It
should be noted that the advertisement information may
include various information other than the above-de-
scribed information. According to the present exemplary
embodiment, the payload 502 includes specific informa-
tion for specifying the communication apparatus corre-
sponding to the transmission source of the advertisement
information. The specific information is used in unicast
search processing as described below. The specific in-
formation is, specifically, an IP address of the communi-
cation apparatus corresponding to the transmission
source of the advertisement information, but the config-
uration is not limited to this. Any information can be adopt-
ed provided the information can be used in the unicast
search processing which will be described below. Thus,
it will be understood that the specific information is iden-
tification information which may be used to discover the
communication apparatus during a unicast search proc-
ess.
[0047] Fig. 13 illustrates the contents of the payload
502 with regard to the advertisement information of each
of the types. The advertisement information of the
ADV_IND type includes an address 1301 that specifies
the address of the peripheral apparatus (advertiser) that
transmits the advertisement information. The ADV_IND
type advertisement information also includes data 1302
in the payload 502. The advertisement information of the
ADV_NONCONN_IND type includes an address 1303
that specifies the address of the peripheral apparatus
(advertiser) which transmits the advertisement informa-
tion. It also includes data 1304 in the payload 502. The
advertisement information of the SCAN_REQ type in-
cludes an address 1305 that specifies the address of the
central apparatus (initiator) that transmits the
SCAN_REQ type advertisement information. The
SCAN_REQ type advertisement information also in-
cludes the address 1306 of the destination peripheral
apparatus (advertiser) to which the SCAN_REQ type ad-
vertisement information is sent. The advertisement infor-
mation of the SCAN_RSP type includes the address
1307 of the peripheral apparatus (advertiser) which
transmits the SCAN_RSP type advertisement informa-
tion. The SCAN_RSP type advertisement information al-
so includes data 1308 in the payload 502. The advertise-
ment information of the ADV_SCAN_IND type includes
the address 1309 of the peripheral apparatus (advertiser)
which transmits the ADV_SCAN_IND type advertise-
ment information. The ADV_SCAN_IND type advertise-
ment information also includes data 1310 in the payload
502.
[0048] An apparatus (e.g. a central apparatus) may re-
fer to the address details specified in received advertise-
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ment information for identifying the transmission source
(e.g. peripheral apparatus) and for setting the transmis-
sion destination of any advertisement information that it
sends. It should be noted that, according to the present
exemplary embodiment, the communication apparatus
151 functioning as the peripheral apparatus broadcasts
advertisement information of the ADV_IND type, the
ADV_NONCONN_IND type, or the ADV_SCAN_IND
type when a BLE function is validated. The data 1302,
the data 1304, and the data 1310 included in those pieces
of advertisement information include the specific infor-
mation. However, the configuration is not limited to this
mode, and a mode may be adopted in which the adver-
tisement information of the ADV_IND type does not in-
clude the specific information, and the advertisement in-
formation of the SCAN_RSP type transmitted after this
advertisement information includes the specific informa-
tion. A mode may also be adopted in which the adver-
tisement information of the ADV_SCAN_IND type does
not include the specific information, and the advertise-
ment information of the SCAN_RSP type transmitted af-
ter this advertisement information includes the specific
information.
[0049] Here, an issue of the present exemplary em-
bodiment will be described. First, a mode will be de-
scribed in which the information processing apparatus
101 searches for the communication apparatus 151 in a
communication system belonging to the network consti-
tuted by a single subnet, as illustrated in Fig. 3. Both the
communication apparatus 151 and the information
processing apparatus 101 are directly connected to an
access point 302 to form a subnet 301 in the communi-
cation system, as illustrated in Fig. 3. It should be noted
that the subnet is a unit of the network. According to the
present exemplary embodiment, a single subnet is
formed by a single access point operating as a master
station, and apparatuses that are connected to the ac-
cess point and which function as remote stations. A meth-
od of connecting the communication apparatus 151 and
the information processing apparatus 101 to the access
point 302 is not limited, but herein, the apparatuses are
wirelessly connected to the access point via the commu-
nication unit 109 or the communication unit 156 on the
basis of Wi-Fi standards. The access point 302 is an ex-
ternal access point similar to access point 131 in Fig. 1.
[0050] The information processing apparatus 101 gen-
erally executes multicast search processing when
searching for a communication apparatus that it can com-
municate with. Specifically, the multicast search process-
ing is processing for querying a plurality of apparatuses
in the subnet to which the apparatus that executes the
search processing belongs. The querying occurs via the
access point, and the searching searches for a commu-
nication apparatus which can be communicate with the
information processing apparatus. In other words, the
multicast search processing is processing for transmit-
ting search information to the plurality of apparatuses at
once. The information processing apparatus 101 can

search for the apparatus belonging to the subnet to which
the information processing apparatus 101 belongs (ap-
paratus inside the subnet to which the information
processing apparatus 101 belongs) by the multicast
search processing. The multicast search processing is
performed based on a protocol such as Bonjour or LLM-
NR, for example.
[0051] The information processing apparatus 101 can
identify a communication apparatus 151 belonging to the
same subnet by multicast search processing in the com-
munication system of Fig. 3. Thereafter, the information
processing apparatus 101 can communicate with the
communication apparatus 151 via the access point 302.
Specifically, for example, the information processing ap-
paratus 101 can transmit a print job or the like for causing
the communication apparatus 151 to execute printing.
[0052] Next, a mode will be described in which the in-
formation processing apparatus 101 searches for the
communication apparatus 151 in the communication sys-
tem of Fig. 4. The communication system of Fig. 4 be-
longs to a network comprising a plurality of subnets. The
communication apparatus 151 is directly connected to
an access point 402 to form a subnet 401 of the commu-
nication system. In addition, the information processing
apparatus 101 is directly connected to an access point
412 to form a subnet 411. Connections and communica-
tions to access point 402 and access point 412 may be,
for example, via an internet line. It should be noted that
access point 402 may be directly connected to access
point 412 by a LAN or the like, for example. However,
even when access point 402 is directly connected to ac-
cess point 412, a state is not established in which one of
the access points functions as a master station, and the
other access point functions as a remote station. Simi-
larly, as in Fig. 3, the communication apparatus 151 and
the information processing apparatus 101 may be wire-
lessly connected to their respective access points via
their respective communication units 109, 156. The wire-
less connection may be based on Wi-Fi standards. The
access point 402 and the access point 412 are external
access points similar to access point 131 in Fig. 1.
[0053] When the configuration is adopted in which the
mutual subnets can also communicate with each other
in the communication system belonging to the network
constituted by the plurality of subnets as illustrated in Fig.
4, the mutual apparatuses included in the plurality of re-
spective subnets can communicate with each other. Spe-
cifically, for example, after the information processing ap-
paratus 101 discovers the communication apparatus 151
by the search processing, the information processing ap-
paratus 101 can transmit information to the communica-
tion apparatus 151 via access point 402 and access point
412.
[0054] Herein, and as described above, the informa-
tion processing apparatus 101 may execute multicast
search processing for searching for a communication ap-
paratus 151 which it can communicate with. However, it
will be appreciated that in some cases the information
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processing apparatus 101 may not discover the commu-
nication apparatus 151 via the multicast search process-
ing in a communication system constituted by the plurality
of subnets as illustrated in Fig. 4. In general, this is be-
cause the apparatus belonging to the subnet other than
the subnet to which the apparatus that executes the
search processing belongs is not searched for by the
multicast search processing.
[0055] Therefore, it will be understood that the infor-
mation processing apparatus 101 in a communication
system constituted by a plurality of subnets may only
communicate with a communication apparatus 151 lo-
cated in a different subnet if the information processing
apparatus 101 can discover the communication appara-
tus 151 in the different subnet. However, as mentioned
previously, in traditional systems it may not be possible
for the information processing apparatus 101 to discover
a communication apparatus 151 belonging to a different
subnet to that of the information processing apparatus
101.
[0056] In view of the above issue, and according to the
present exemplary embodiment, a mode will be de-
scribed in which the information processing apparatus
101 is controlled to discover a communication apparatus
151 belonging to a different subnet to that of the infor-
mation processing apparatus 101. Specifically, the infor-
mation processing apparatus 101 performs unicast
search processing to discover a communication appara-
tus 151. The unicast search process uses specific infor-
mation (e.g. identification information) that is transmitted
by the short-range communication unit 157 of the com-
munication apparatus 151. The unicast search process-
ing comprises the information processing apparatus 101
querying one or more particular apparatuses that are in
the same network as the information processing appa-
ratus 101 so as to search for a particular apparatus (i.e.
target apparatus). The querying occurs via the access
point. In other words, the unicast search processing is
processing for transmitting search information to a pre-
viously specified single apparatus. Information such as
an IP address (specific information) of the search target
apparatus is used in the unicast search processing to
specify the search target apparatus. It should be noted
that the information processing apparatus 101 can also
search for an apparatus belonging to a subnet that is
different from the subnet to which the information
processing apparatus 101 belongs (apparatus outside
the subnet to which the information processing apparatus
101 belongs) by the unicast search processing.
[0057] As a result, the information processing appara-
tus 101 can discover the communication apparatus 151
belonging to the subnet that is different from the subnet
to which the information processing apparatus 101 be-
longs. Furthermore, the information processing appara-
tus 101 scans for specific information to use in the unicast
search. This scanning occurs before a user initiates the
search processing for a particular target apparatus. A
benefit of this approach is that the information processing

apparatus 101 can discover the communication appara-
tus 151 via the unicast search, even when the commu-
nication apparatus 151 stops transmitting the specific in-
formation after the search instruction from the user is
accepted/initiated. The information processing appara-
tus 101 can also discover the communication apparatus
151 by the unicast search even in a case where the in-
formation processing apparatus 101 is located outside
the transmission range of the communication apparatus
151 at timing time after the search instruction is accepted
(i.e. after the user initiates the search processing).
[0058] According to the present exemplary embodi-
ment, the specific information used for the unicast search
is obtained by the short-range wireless communication
(herein, BLE). As a result, the information processing ap-
paratus 101 can easily obtain the specific information of
the communication apparatus 151 belonging to the sub-
net that is different from the subnet to which the informa-
tion processing apparatus 101 belongs (for example,
without accepting the input from the user).
[0059] Fig. 8 is a sequence diagram illustrating proc-
esses executed by the respective apparatuses when the
information processing apparatus 101 searches for the
communication apparatus 151 belonging to the subnet
that is different from the subnet to which the information
processing apparatus 101 belongs according to the
present exemplary embodiment. It should be noted that
the processes may be executed by the respective appa-
ratuses, while the CPUs of the respective apparatuses
develop the various programs stored in the storage areas
such as the ROMs and the RAMs of the respective ap-
paratuses into the RAMs of the respective apparatuses
and execute the developed programs.
[0060] First, the communication apparatus 151 exe-
cutes the transmission of the advertisement information
(S801) by the short-range communication unit 157. The
type of the advertisement information transmitted by the
communication apparatus 151 at this time is ADV_IND,
ADV_NONCONN_IND, or ADV_SCAN_IND. The adver-
tisement information transmitted at this time includes the
specific information (i.e. identification information of the
communication apparatus 151 such as the IP address of
the communication apparatus 151). Alternatively, for ex-
ample, in a case where the type of the advertisement
information transmitted at this time is ADV_IND or
ADV_SCAN_IND, the advertisement information does
not necessarily need to include the specific information.
In this case, the information processing apparatus 101
that has received this advertisement information trans-
mits advertisement information of the SCAN_REQ type
to the communication apparatus 151. Thereafter, the
communication apparatus 151 transmits advertisement
information of the SCAN_RSP type, wherein the
SCAN_RSP type advertisement information includes the
specific information. As a result, in this latter case, it will
be appreciated that the information processing appara-
tus 101 obtains the specific information from the commu-
nication apparatus 151 after the communication appara-
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tus 151 transmits the ADV_IND, ADV_NONCONN_IND,
or ADV_SCAN_IND advertisement information.
[0061] Subsequently, the information processing ap-
paratus 101 analyzes the advertisement information re-
ceived from the communication apparatus 151 and saves
the specific information included in the advertisement in-
formation in memory such as in RAM 105 (S802).
[0062] It should be noted that, in a case where an ap-
paratus outside the information processing apparatus
101 other than the communication apparatus 151 also
transmits the advertisement information at this time, the
information processing apparatus 101 obtains this ad-
vertisement information and saves the specific informa-
tion included in this advertisement information in the
memory.
[0063] Thereafter, the information processing appara-
tus 101 accepts a user initiated search instruction to
search for a target apparatus (S803). In response to ac-
cepting this instruction, the information processing ap-
paratus starts searching for the target apparatus. The
communication destination of the information processing
apparatus 101 may be set to correspond to the target
apparatus. Specifically, for example, first, the information
processing apparatus 101 accepts pressing of icons for
selecting printing target image data and printing the se-
lected image data from the user. Thereafter, the informa-
tion processing apparatus 101 displays a screen for ac-
cepting an input of the printing setting and accepting a
setting of the communication apparatus corresponding
to the transmission destination of the print job on the dis-
play unit 108 as illustrated in Fig. 14. The information
processing apparatus 101 then accepts pressing of a "se-
lect printer" button on this screen by the user and accepts
the search instruction. It should be noted that the infor-
mation processing apparatus 101 accepts pressing of a
"print" button on the screen illustrated in Fig. 14 and trans-
mits the print job based on the image data of the printing
target to the communication apparatus selected through
the pressing of the "select printer" button.
[0064] Subsequently, the information processing ap-
paratus 101 executes the multicast search processing
(S804). Specifically, the information processing appara-
tus 101 transmits a multicast search request to the ac-
cess point 412 to which the information processing ap-
paratus 101 is directly connected (S805). The multicast
search request includes, for example, a condition (serv-
ice information or the like) of the apparatus that the in-
formation processing apparatus 101 searches for. Here-
in, the information processing apparatus 101 sets an ap-
paratus (apparatus that can execute printing) having an
image forming function (printer function) as the search
condition.
[0065] Subsequently, in a case where the multicast
search request is received, the access point 412 trans-
fers the multicast search request to the apparatus that is
connected to the access point 412 and performs a query
on whether or not it is matched with this search request
(S806). Since the only apparatus (other than the infor-

mation processing apparatus 101) connected to the ac-
cess point 412 is access point 402 (in the communication
system of Fig. 4, the query is made to the access point
402. However, the access point 402 does not accept the
multicast search request by the apparatus belonging to
the subnet that is different from the subnet to which the
access point 402 belongs and therefore does not return
a response.
[0066] Subsequently, the information processing ap-
paratus 101 executes the unicast search processing
(S807). Specifically, the information processing appara-
tus 101 transmits a unicast search request to the access
point 412 to which the information processing apparatus
101 is directly connected (S808). The unicast search re-
quest includes, for example, a condition (service infor-
mation or the like) of the apparatus searched for by the
information processing apparatus 101. Herein, similarly
as in the multicast search request, the information
processing apparatus 101 sets the apparatus including
the image forming function (printer function) as the
search condition. The unicast search request includes
information for specifying the search target apparatus.
The specific information saved in the memory in S802 is
used as this information. As a result, the information
processing apparatus 101 can specify the communica-
tion apparatus 151 as the search target apparatus and
execute the unicast search processing.
[0067] Subsequently, in a case where the unicast
search request is received, the access point 412 confirms
a destination of the unicast search request (search target
apparatus) and performs a route selection (routing) of
the unicast search request. Herein, since the communi-
cation apparatus 151 as the search target apparatus is
connected to the access point 402, the unicast search
request is transferred to the access point 402 (S809).
[0068] Subsequently, the access point 402 transfers
the unicast search request to the communication appa-
ratus 151 and performs a query on whether or not it is
matched with this search request (S810). In a case where
the unicast search request is received, the communica-
tion apparatus 151 determines whether or not it is
matched with this unicast search request (matched with
the condition of the apparatus searched for by the infor-
mation processing apparatus 101) (S811). Herein, since
the communication apparatus 151 can provide the serv-
ice of the image forming function, and since the IP ad-
dress included in the specific information matches the IP
address of the communication apparatus 151, the com-
munication apparatus 151 returns a response to the que-
ry (S812). This response is transferred to the information
processing apparatus 101 via the access points 402 and
412 (S813, S814). It should be noted that the response
includes, for example, identification information (name,
device name, IP address, MAC address, or the like) of
the apparatus corresponding to the transmission source
of the response, information of the service that can be
provided by this apparatus, a port number used by this
apparatus, and the like.
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[0069] When the response is received, the information
processing apparatus 101 discovers the communication
apparatus 151 on the network to which the information
processing apparatus 101 belongs. Subsequently, the
information processing apparatus 101 executes a display
control step of displaying a list of apparatuses discovered
by the multicast search processing and the unicast
search processing as the response to the search instruc-
tion accepted from the user (S815). At this time, since
only the communication apparatus 151 is discovered, the
identification information (name, device name, IP ad-
dress, MAC address, or the like) of the communication
apparatus 151 is displayed on the list. It should be noted
that, in a case where a plurality of apparatuses are dis-
covered by the multicast search processing and the uni-
cast search processing, the plurality of apparatuses are
displayed on the list.
[0070] It should be noted that, in a case where pieces
of advertisement information having respective specific
information are received from the plurality of communi-
cation apparatuses, the information processing appara-
tus 101 saves the respective specific information in its
memory. Subsequently, the information processing ap-
paratus 101 performs a separate unicast search process
for each saved specific information.
[0071] Fig. 9 is a flow chart illustrating processes ex-
ecuted when the information processing apparatus 101
obtains the advertisement information according to the
present exemplary embodiment. It should be noted that
the processes illustrated in the flow chart of Fig. 9 may
be performed, for example, while the CPU 103 reads out
the programs stored in the ROM 104, the external storage
device 106, and the like onto the RAM 105 for execution.
The flow chart illustrated in Fig. 9 is started, for example,
in a case where the BLE function of the information
processing apparatus 101 is validated.
[0072] First, in S901, the CPU 103 determines whether
or not predetermined advertisement information is re-
ceived. It should be noted that the predetermined adver-
tisement information is advertisement information having
specific information. The CPU 103 may perform the de-
termination on whether or not the received advertisement
information is the predetermined advertisement informa-
tion, for example, by analyzing the received advertise-
ment information and determining whether or not it com-
prises specific information. The CPU 103 may also per-
form the determination, for example, by determining
whether or not the payload of the received advertisement
information includes the predetermined specific informa-
tion.
[0073] In a case where it is determined that the prede-
termined advertisement information is received, in S902,
the CPU 103 saves the predetermined advertisement in-
formation in the memory such as the RAM 105. It should
be noted that in some cases the CPU 103 may only save
the specific information, rather than all of the advertise-
ment information. On the other hand, in a case where it
is determined that the predetermined advertisement in-

formation is not received, the CPU 103 performs the
processing in S901 again and waits for the reception of
the predetermined advertisement information.
[0074] Fig. 10 is a flow chart illustrating processing ex-
ecuted when the information processing apparatus 101
searches for the apparatus corresponding to the com-
munication destination of the information processing ap-
paratus 101 (i.e. target apparatus) according to the
present exemplary embodiment. It should be noted that
processes illustrated in the flow chart of Fig. 10 may be
performed, for example, while the CPU 103 reads out
the programs stored in the ROM 104, the external storage
device 106, and the like onto the RAM 105 for execution.
The flow chart illustrated in Fig. 10 is started, for example,
in a case where the information processing apparatus
101 accepts the search instruction for the apparatus cor-
responding to the communication destination of the in-
formation processing apparatus 101 (i.e. target appara-
tus) from the user.
[0075] First, in S1001, the CPU 103 executes the mul-
ticast search processing. Specifically, the CPU 103 trans-
mits the multicast search request to the access point 412
to which the information processing apparatus 101 is di-
rectly connected.
[0076] Subsequently, in S1002, the CPU 103 deter-
mines whether or not a response is made to the multicast
search request executed in S1001. In a case where it is
determined that the response is not made to the multicast
search request executed in S1001, the CPU 103 deter-
mines in S1003 whether or not a predetermined time t1
has elapsed since the multicast search is executed. In a
case where it is determined that the predetermined time
t1 has elapsed, the CPU 103 proceeds to S1006, and in
a case where it is determined that the predetermined time
t1 has not elapsed, the CPU 103 executes the processing
in S1002 again and waits for the response.
[0077] On the other hand, in a case where it is deter-
mined that the response is made to the multicast search
request executed in S1001, the CPU 103 saves the in-
formation of the apparatus corresponding to the trans-
mission source of the received response in the memory
such as the RAM 105 in S1004. It should be noted that
the response includes, for example, the identification in-
formation of the apparatus corresponding to the trans-
mission source of the response (name, device name, IP
address, MAC address, or the like) of the apparatus cor-
responding to the transmission source of the response,
the information of the service that can be provided by this
apparatus, the port number used by this apparatus, and
the like. For this reason, the CPU 103 saves those pieces
of information in the memory such as the RAM 105.
[0078] Next, in S1004, the CPU 103 determines wheth-
er or not a predetermined time t2 has elapsed since the
multicast search is executed. It should be noted that t1
and t2 may be the same time or may be different from
each other. In a case where it is determined that the pre-
determined time t2 has elapsed, the CPU 103 proceeds
to S1006, and in a case where it is determined that the
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predetermined time t2 has not elapsed, the CPU 103
executes the processing in S1002 again and waits for
the response.
[0079] In S1006, the CPU 103 executes the unicast
search processing. Specifically, the CPU 103 transmits
the unicast search request to the access point 412 to
which the information processing apparatus 101 is di-
rectly connected. At this time, the CPU 103 executes the
unicast search processing by using the specific informa-
tion obtained by the processing described with reference
to the flow chart of Fig. 9. In a case where multiple pieces
of specific information are obtained, the CPU 103 exe-
cutes the unicast search processing by using any one of
the multiple pieces of specific information. It should be
noted that, in a case where any of the specific information
is not obtained by the processing described with refer-
ence to the flow chart illustrated in Fig. 9, a configuration
may be adopted in which the processes in S1006 to
S1010 are omitted, and the unicast search processing is
not executed.
[0080] Subsequently, in S1007, the CPU 103 deter-
mines whether or not a response to the unicast search
request executed in S1006 exists. In a case where it is
determined that the response to the unicast search re-
quest executed in S1006 does not exist, the CPU 103
determines in S1008 whether or not a predetermined
time t3 has elapsed since the unicast search is executed.
In a case where it is determined that the predetermined
time t3 has elapsed, the CPU 103 proceeds to S1011,
and in a case where it is determined that the predeter-
mined time t3 has not elapsed, the CPU 103 executes
the processing in S1007 again and waits for the re-
sponse.
[0081] On the other hand, in a case where it is deter-
mined that the response to the unicast search request
executed in S1006 exists, in S1009, the CPU 103 saves
the information of the apparatus corresponding to the
transmission source of the received response in the
memory such as the RAM 105. As described above, the
response includes, for example, the identification infor-
mation (name, device name, IP address, MAC address,
or the like) of the apparatus corresponding to the trans-
mission source of the response, the information of the
service that can be provided by this apparatus, the port
number used by this apparatus, and the like. For this
reason, the CPU 103 saves those pieces of information
in the memory such as the RAM 105.
[0082] Next, in S1010, the CPU 103 determines wheth-
er or not there are any specific information that have not
yet been used for the unicast search among the already
obtained specific information. In a case where it is deter-
mined that there is specific information that has not yet
been used in the unicast search, the CPU 103 proceeds
to S1006 and executes the unicast search by using any
one of the unused specific information. On the other
hand, in a case where it is determined that all of the spe-
cific information have been used for the unicast search,
the CPU 103 proceeds to S1011.

[0083] In S1011, the CPU 103 displays the search re-
sult of the multicast search processing and the unicast
search processing on the display unit 108. Specifically,
the CPU 103 refers to the information saved in S1004
and S1009 and displays the list of the information related
to the apparatuses discovered by the multicast search
processing and the unicast search processing on the dis-
play unit 108. The CPU 103 specifically displays the iden-
tification information (name, device name, IP address,
MAC address, or the like) of the apparatuses discovered
by the multicast search processing and the unicast
search processing on a list. It should be noted that, in a
case where the apparatuses discovered by the multicast
search processing and the unicast search processing do
not exist, a screen for notifying the user that the appara-
tuses are not discovered is displayed on the display unit
108.
[0084] It should be noted that the information process-
ing apparatus 101 accepts an input from the user after
the search result is displayed on the display unit 108 and
asks the user to select one of the identification informa-
tion included in the search result (selection accepting
step). Subsequently, the apparatus corresponding to the
selected identification information is specified as the
communication apparatus corresponding to the trans-
mission destination of the print job. Subsequently, in a
case where a print job transmission instruction is accept-
ed from the user, the information processing apparatus
101 transmits a print job created on the basis of the image
data previously selected by the user to the communica-
tion apparatus corresponding to the transmission desti-
nation of the print job. As a result, the user can cause
the desired communication apparatus to execute the
printing.
[0085] When the above-described mode is adopted,
the information processing apparatus 101 can discover
the apparatus belonging to the subnet that is different
from the subnet to which the information processing ap-
paratus 101 belongs and communicate with the discov-
ered apparatus.
[0086] It should be noted that, in the above-described
configuration, the search result is displayed on the dis-
play unit 108 after the execution of the multicast search
processing and the unicast search processing is ended,
but the configuration is not limited to this mode. For ex-
ample, the search result including the discovered com-
munication apparatus may be displayed on the display
unit 108 in a state where the first communication appa-
ratus is discovered. Thereafter, the information process-
ing apparatus 101 may add the discovered communica-
tion apparatus to the list of the search result each time
the communication apparatus is newly discovered and
display the list.
[0087] Processing in a case where the information
processing apparatus 101 receives the advertisement in-
formation after the acceptance of the search instruction
(S803) has not been described above, but the information
processing apparatus 101 also executes the scanning of
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the advertisement information after the acceptance of
the search instruction. That is, in a case where the infor-
mation processing apparatus 101 also receives the ad-
vertisement information after the acceptance of the
search instruction, the specific information included in
the advertisement information is appropriately saved in
the memory such as the RAM 105 and is appropriately
used at a timing when the unicast search is executed.
[0088] The information processing apparatus 101 may
also execute the scanning of the advertisement informa-
tion after the search result is displayed on the display
unit 108 (S814). In this case, each time the information
processing apparatus 101 receives the advertisement in-
formation and saves the specific information included in
the advertisement information in the memory such as the
RAM 105, the unicast search using the specific informa-
tion is executed. Subsequently, each time the communi-
cation apparatus is newly discovered, the information
processing apparatus 101 adds the discovered commu-
nication apparatus to the list of the search result and dis-
plays the list.
[0089] The mode has been adopted in the above-de-
scribed configuration in which the information processing
apparatus 101 executes the scanning of the advertise-
ment information before the acceptance of the search
instruction from the user, but the configuration is not lim-
ited to this mode. For example, a mode may be adopted
in which the scanning of the advertisement information
is executed in a case where the search instruction is ac-
cepted from the user. In this case, the flow chart of Fig.
9 is started in a case where the search instruction is ac-
cepted from the user.
[0090] In addition, the information processing appara-
tus 101 executes the multicast search processing in the
above-described configuration, but broadcast search
processing may be executed instead of the multicast
search processing.
[0091] Moreover, according to the present exemplary
embodiment, the information processing apparatus 101
executes both the multicast search processing and the
unicast search processing in a case where the search
instruction is accepted from the user. As a result, the
information processing apparatus 101 can discover both
the communication apparatus belonging to the subnet to
which the information processing apparatus 101 belongs
and the communication apparatus belonging to the sub-
net to which the information processing apparatus 101
does not belong. It should be noted that the information
processing apparatus 101 generally communicates with
the communication apparatus belonging to the subnet to
which the information processing apparatus 101 belongs
in many cases. For example, the execution of the unicast
search processing may be avoided in a case where the
communication apparatus can be discovered by the mul-
ticast search processing. The order of the multicast
search processing and the unicast search processing is
not restricted in a mode in which both the multicast search
processing and the unicast search processing are exe-

cuted.
[0092] Furthermore, the mode has been adopted in the
above-described configuration in which the information
processing apparatus 101 executes the unicast search
in a case where the specific information already saved
in the memory exists, but the configuration is not limited
to this mode. For example, in a case where the transmis-
sion source of the advertisement information including
the specific information already saved in the memory is
discovered by the multicast search, the execution of the
unicast search for searching for this transmission source
may be avoided. It should be noted that the determination
on whether or not the transmission source of this adver-
tisement information is discovered by the multicast
search can be executed by referring to the information
of the address included in the advertisement information
and the identification information included in the re-
sponse to the multicast search.
[0093] For example, in a case where the advertisement
information is received, the information processing ap-
paratus 101 may compare the subnet to which the trans-
mission source of this advertisement information belongs
with the subnet to which the information processing ap-
paratus 101 belongs. Subsequently, in a case where
those subnets are the same, the information processing
apparatus 101 may avoid the saving of the information
related to this advertisement information. That is, in a
case where the subnet to which the transmission source
of the advertisement information belongs is the same as
the subnet to which the information processing apparatus
101 belongs, the information processing apparatus 101
may avoid the execution of the unicast search processing
using the specific information included in this advertise-
ment information. It should be noted that the advertise-
ment information includes information for specifying the
subnet to which the transmission source of this adver-
tisement information belongs in this mode.
[0094] The information processing apparatus 101 is
configured to delete the specific information at a timing
when the power source of the information processing ap-
paratus 101 is turned off. However, the timing for deleting
the specific information is not limited to this. For example,
a mode may be adopted in which the search information
used for the unicast search processing is deleted each
time the unicast search processing is performed. In ad-
dition, for example, the specific information may be de-
leted in a case where a screen for executing the printing
is not displayed, a case where an operation of application
for executing the printing is stopped, or the like.

Second exemplary embodiment

[0095] As described above, the communication appa-
ratus 151 needs to transmit the advertisement informa-
tion of the ADV_IND type to establish the BLE connection
with the information processing apparatus 101. For this
reason, for example, in a case where the communication
apparatus 151 has a function of establishing the BLE
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connection and processing the GATT communication
with the information processing apparatus 101, the com-
munication apparatus 151 preferably transmits the ad-
vertisement information of the ADV_IND type during an
advertising mode/state. However, when the BLE connec-
tion is established, it will be understood that the commu-
nication apparatus 151 does not transmit the advertise-
ment information of the ADV_IND type. In view of the
above, and according to the present exemplary embod-
iment, descriptions will be given of a mode for changing
the type of the transmitted advertisement information in
a case where the BLE connection is established and a
case where the BLE connection is not established.
[0096] It should be noted that a communication system
similar to that of the first exemplary embodiment is used
according to the present exemplary embodiment, and
descriptions of a configuration similar to that of the first
exemplary embodiment will be omitted.
[0097] Fig. 11 is a flow chart illustrating processing ex-
ecuted when the communication apparatus 151 trans-
mits the advertisement information according to the
present exemplary embodiment. It should be noted that
the processes illustrated in the flow chart of Fig. 10 may
be performed, for example, while the CPU 154 reads out
the program stored in the ROM 152 or the like onto the
RAM 153 for execution. The flow chart illustrated in Fig.
10 is started, for example, in a case where the BLE func-
tion of the communication apparatus 151 is validated.
[0098] First, in S1101, the CPU 154 starts the trans-
mission of the advertisement information. According to
the present exemplary embodiment, the communication
apparatus 151 can transmit the advertisement informa-
tion of the ADV_IND type. The communication apparatus
151 can also transmit the advertisement information of
one or both of the ADV_NONCONN_IND type and the
ADV_SCAN_IND type. At this time, since the communi-
cation apparatus 151 does not yet establish the BLE con-
nection with the other apparatus, the CPU 154 starts the
transmission of the advertisement information of the
ADV_IND type. It should be noted that the advertisement
information of the ADV_IND type started to be transmit-
ted at this time includes the specific information accord-
ing to the present exemplary embodiment.
[0099] Next, in S1102, the CPU 154 determines wheth-
er or not the Connect Request (connection request) is
received. In a case where it is determined that the Con-
nect Request is not received, the CPU 154 performs the
processing in S1102 again and continues the transmis-
sion of the advertisement information of the ADV_IND
type until the Connect Request is received. On the other
hand, in a case where it is determined that the Connect
Request is received, the CPU 154 proceeds to S1103
and establishes the BLE connection between the appa-
ratus that has transmitted the received Connect Request
and the communication apparatus 151. The CPU 154
stops the transmission of the advertisement information
of the ADV_IND type since the communication apparatus
151 establishes the BLE connection.

[0100] In S1104, the CPU 154 starts the transmission
of the advertisement information of the
ADV_NONCONN_IND type. In other words, in a case
where the communication apparatus 151 establishes the
BLE connection, the CPU 154 changes its state from a
state in which the advertisement information of the
ADV_IND type is transmitted to a state in which the ad-
vertisement information of the ADV_NONCONN_IND
type is transmitted. It should be noted that the advertise-
ment information of the ADV_NONCONN_IND type be-
ing transmitted at this time includes the specific informa-
tion according to the present exemplary embodiment.
[0101] As described above, the CPU 154 can transmit
the advertisement information of the
ADV_NONCONN_IND type even when the communica-
tion apparatus 151 establishes the BLE connection. For
this reason, the communication apparatus 151 can trans-
mit the specific information to the apparatus (the infor-
mation processing apparatus 101 or the like) outside the
communication apparatus 151 by the processing in
S1104 also in a case where the communication appara-
tus 151 establishes the BLE connection. Consequently,
even in a case where the communication apparatus 151
establishes the BLE connection, the apparatus outside
the communication apparatus 151 can discover the com-
munication apparatus 151 by the unicast search.
[0102] Thereafter, in S1105, the CPU 154 determines
whether or not the BLE connection by the communication
apparatus 151 is disconnected. In a case where it is de-
termined that the BLE connection by the communication
apparatus 151 is not disconnected, the CPU 154 per-
forms the processing in S1105 again, and until the BLE
connection is disconnected, the CPU 154 continues the
transmission of the advertisement information of the
ADV_NONCONN_IND type. On the other hand, in a case
where it is determined that the BLE connection by the
communication apparatus 151 is disconnected, the CPU
154 proceeds to S1101 again.
[0103] In S1101, the CPU 154 switches its state from
a state in which the advertisement information of the
ADV_NONCONN_IND type is transmitted to a state in
which the advertisement information of the ADV_IND
type is transmitted. As a result, the CPU 154 enters a
state in which the BLE connection with the other appa-
ratus can be executed again.
[0104] As described above, according to the present
exemplary embodiment, the communication apparatus
151 transmits the advertisement information of the
ADV_IND type in a state in which the BLE connection
with the other apparatus is not established. When the
above-described mode is adopted, the communication
apparatus 151 establishes the BLE connection with the
other apparatus and can execute the GATT communica-
tion with the other apparatus. On the other hand, the com-
munication apparatus 151 transmits the advertisement
information of the ADV_NONCONN_IND type in a state
in which the BLE connection with the other apparatus is
established. When the above-described mode is adopt-
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ed, the communication apparatus 151 can also transmit
the specific information to the outside after the BLE con-
nection with the other apparatus is established.
[0105] It should be noted that the processing of the
information processing apparatus 101 is similar to that
of the first exemplary embodiment. When the communi-
cation apparatus 151 operates as described above, the
information processing apparatus 101 can obtain the
specific information to be used for the unicast search
processing irrespective of whether the received adver-
tisement information is of the ADV_IND type or the
ADV_NONCONN_IND type.
[0106] The communication apparatus 151 transmits
the advertisement information of the
ADV_NONCONN_IND type in a state in which the BLE
connection with the other apparatus is established in the
above-described configuration, but the configuration is
not limited to this mode. For example, the communication
apparatus 151 may transmit the advertisement informa-
tion including the specific information of the
ADV_SCAN_IND type in a state in which the BLE con-
nection with the other apparatus is established. In addi-
tion, the communication apparatus 151 may transmit the
advertisement information of the ADV_SCAN_IND type
that does not include the specific information in a state
in which the BLE connection with the other apparatus is
established, for example. The advertisement information
including the specific information of the SCAN_RSP type
may be transmitted in a case where the advertisement
information of the SCAN_REQ type is received from the
information processing apparatus 101.

Third exemplary embodiment

[0107] According to the present exemplary embodi-
ment, descriptions will be given of a mode in which the
specific information included in the advertisement infor-
mation of the same transmission source is sequentially
updated and managed, and the amount of saved data
can be reduced.
[0108] It should be noted that a communication system
similar to that of the first and second exemplary embod-
iments is used according to the present exemplary em-
bodiment, and descriptions of configurations similar to
those of the first and second exemplary embodiments
will be omitted.
[0109] Fig. 12 is a flow chart illustrating processing ex-
ecuted when the information processing apparatus 101
obtains the advertisement information according to the
present exemplary embodiment. It should be noted that
the processes illustrated in the flow chart of Fig. 12 may
be processed, for example, while the CPU 103 reads out
the programs stored in the ROM 104, the external storage
device 106, and the like onto the RAM 105 for execution.
The flow chart illustrated in Fig. 12 is started, for example,
in a case where the BLE function of the information
processing apparatus 101 is validated.
[0110] First, in S1201, the CPU 103 determines wheth-

er or not the predetermined advertisement information is
received. It should be noted that the predetermined ad-
vertisement information is advertisement information in-
cluding the specific information. The CPU 103 may per-
form the determination on whether or not the received
advertisement information is the predetermined adver-
tisement information, for example, by analyzing the re-
ceived advertisement information and determining
whether or not it includes specific information. The CPU
103 may also perform the determination, for example, by
determining whether or not the payload of the received
advertisement information includes the predetermined
identification information.
[0111] In a case where it is determined that the prede-
termined advertisement information is not received, the
CPU 103 performs the processing in S1201 again and
waits for the reception of the predetermined advertise-
ment information.
[0112] On the other hand, in a case where it is deter-
mined that the predetermined advertisement information
is received, in S1202, the CPU 103 determines whether
or not the transmission source of the received advertise-
ment information is the same as the transmission source
of the advertisement information including the specific
information already saved in the memory. It should be
noted that the transmission source of the received ad-
vertisement information may be compared with the trans-
mission source of the already saved advertisement in-
formation in a case where the CPU 103 saves the adver-
tisement information itself. The CPU 103 can also specify
the transmission sources of the respective advertisement
information by referring to the information of the address-
es of the respective advertisement information (the ad-
dresses 1301, 1303, and 1307, and the like). In a case
where it is determined that the transmission source of
the received advertisement information is not the same
as the transmission source of the advertisement infor-
mation including the specific information already saved
in the memory, the CPU 103 proceeds to S1203. In
S1203, the CPU 103 newly saves the received adver-
tisement information in the memory such as the RAM
105. It should be noted that the CPU 103 may save at
least the specific information and the address information
among the advertisement information at this time, rather
than all of the advertisement information.
[0113] On the other hand, in a case where it is deter-
mined that the transmission source of the received ad-
vertisement information is the same as the transmission
source of the advertisement information including the
specific information already saved in the memory, the
CPU 103 proceeds to S1204. In S1204, the CPU 103
saves the received advertisement information in the
memory such as the RAM 105 and also deletes the ad-
vertisement information determined to have the same
transmission source as this advertisement information
from the memory such as the RAM 105. That is, the CPU
103 updates the advertisement information already
saved in the memory into information related to the new
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advertisement information having the same transmission
source. It should be noted that the CPU 103 may save
or update at least the specific information and the address
information among the advertisement information at this
time instead of all of the advertisement information sim-
ilarly as described above. When the above-described
mode is adopted, it is possible to reduce the amount of
data saved in the memory. For example, similarly as in
the second exemplary embodiment, it is also possible to
collectively manage the specific information for each
transmission source instead of separately saving the
specific information for each type in a case where pieces
of the advertisement information having different types
are transmitted from the same communication appara-
tus. In addition, for example, in a case where the specific
information transmitted by the communication apparatus
is updated because the IP address or the like of the com-
munication apparatus is changed, the specific informa-
tion managed by the information processing apparatus
101 can also be updated. That is, it is possible to execute
the unicast search processing by using the specific in-
formation after the update.
[0114] It should be noted that, in a case where multiple
pieces of specific information are already saved in the
memory, the CPU 103 determines whether or not one of
the transmission sources of the multiple pieces of specific
information is the same as the transmission source of
the predetermined advertisement information. Subse-
quently, the CPU 103 updates the specific information
included in the advertisement information determined to
have the same transmission source among the multiple
pieces of specific information already saved in the mem-
ory.

Other exemplary embodiments

[0115] The mode has been adopted in the above-de-
scribed configuration in which the information processing
apparatus 101 obtains the specific information by receiv-
ing the advertisement information based on the BLE
standards, but the configuration is not limited to this. For
example, the information processing apparatus 101 may
obtain the specific information by the GATT communica-
tion in a state in which the BLE connection with the com-
munication apparatus 151 is already established. In ad-
dition, the specific information may be obtained on the
basis of other communication standards since the stand-
ards are not limited to the BLE standards.
[0116] The respective processes executed by the in-
formation processing apparatus 101 according to the
above-described exemplary embodiments may be exe-
cuted by an OS (operating system) previously installed
in the information processing apparatus 101 or an appli-
cation program installed in the information processing
apparatus 101.
[0117] The present invention can also be realized by
processes in which a program for realizing one or more
functions according to the above-described exemplary

embodiments is supplied to a system or an apparatus
via a network or various storage media, and a computer
(such as a CPU or an MPU) of the system or the appa-
ratus reads out and executes the program. The program
may be executed by a single computer or may also be
executed by a plurality of computers in conjunction with
each other. It is not necessary to execute all the above-
described processes by software, and part or all of the
processes may be realized by hardware such as an ap-
plication specific integrated circuit (ASIC). The configu-
ration is not limited to a mode in which a single CPU
performs all the processes, and a mode may be adopted
in which a plurality of CPUs appropriately perform the
processes in conjunction with each other. In addition, a
mode may be adopted in which part of the above-de-
scribed processes is executed by the single CPU, and
the other processes are executed by the plurality of CPUs
in conjunction with each other. Moreover, a mode may
be adopted in which part of the above-described proc-
esses is executed by the single CPU, and the other proc-
esses are executed by the CPUs other than the single
CPU.
[0118] Embodiment(s) of the present invention can al-
so be realized by a computer of a system or apparatus
that reads out and executes computer executable in-
structions (e.g., one or more programs) recorded on a
storage medium (which may also be referred to more
fully as a ’non-transitory computer-readable storage me-
dium’) to perform the functions of one or more of the
above-described embodiment(s) and/or that includes
one or more circuits (e.g., application specific integrated
circuit (ASIC)) for performing the functions of one or more
of the above-described embodiment(s), and by a method
performed by the computer of the system or apparatus
by, for example, reading out and executing the computer
executable instructions from the storage medium to per-
form the functions of one or more of the above-described
embodiment(s) and/or controlling the one or more circuits
to perform the functions of one or more of the above-
described embodiment(s). The computer may comprise
one or more processors (e.g., central processing unit
(CPU), micro processing unit (MPU)) and may include a
network of separate computers or separate processors
to read out and execute the computer executable instruc-
tions. The computer executable instructions may be pro-
vided to the computer, for example, from a network or
the storage medium. The storage medium may include,
for example, one or more of a hard disk, a random-access
memory (RAM), a read only memory (ROM), a storage
of distributed computing systems, an optical disk (such
as a compact disc (CD), digital versatile disc (DVD), or
Blu-ray Disc (BD)™), a flash memory device, a memory
card, and the like.
[0119] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
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as to encompass all such modifications and equivalent
structures and functions.

Claims

1. A control method for an information processing ap-
paratus (101), wherein the information processing
apparatus (101) belongs to one of a plurality of sub-
nets in a predetermined network and comprises a
first communication means (110) for short-range
wireless communication, and a second communica-
tion means (109) for long-range wireless communi-
cation, the control method comprising:

receiving, from a external apparatus (151) which
belongs to a different subnet (401) of the net-
work than the subnet (411) of the information
processing apparatus (101), specific informa-
tion for discovering the external apparatus using
the first communication means;
accepting an instruction from a user for search-
ing for one or a plurality of external apparatuses;
executing, in response to accepting the instruc-
tion, specified search process for searching for
one or a plurality of external apparatuses by us-
ing the specific information that is received be-
fore accepting the instruction, wherein one or a
plurality of external apparatuses that are discov-
ered by the specified search process includes
the external apparatus that transmitted the spe-
cific information;
displaying a list of information related to the one
or a plurality of the discovered external appara-
tuses; and
communicating, using the second communica-
tion means, with an external apparatus corre-
sponding to information that a user has selected
from the list.

2. The control method according to Claim 1, further
comprising:

executing predetermined search process for
searching for one or more external apparatuses
belonging to the same subnet as the information
processing apparatus (101) without using the
specific information,
wherein information related to one or a plurality
of the external apparatuses discovered by the
predetermined search process are displayed in
the list.

3. The control method according to Claim 2,
wherein the specified search process is executed
after the predetermined search process has been
executed, and
wherein the specified search process is not executed

by using the received specific information in a case
the predetermined search process discovers the ex-
ternal apparatus that transmitted the received spe-
cific information.

4. The control method according to Claim 2 or claim3,
wherein the predetermined search process is a mul-
ticast search process or a broadcast search process.

5. The control method according to any preceding
claim, further comprising:

saving the received specific information in mem-
ory before the instruction is received,
wherein the specified search process is execut-
ed by using the specific information saved in the
memory.

6. The control method according to Claim 5, further
comprising:

updating previously saved specific information
with the received specific information in a case
where the received specific information has
been transmitted from the same transmission
source as that of the previously saved specific
information.

7. The control method according to any preceding
claim, wherein the specified search process is not
executed in a case where the information processing
apparatus (101) does not receive specific informa-
tion before accepting the instruction for searching
for external apparatuses.

8. The control method according to any preceding
claim, wherein the search includes searching for an
apparatus that can execute printing.

9. The control method according to any preceding
claim, wherein a print job for causing an external
apparatus to execute printing is transmitted, by the
second communication means, to the external ap-
paratus corresponding to information that the user
has selected from the list.

10. The control method according to any preceding
claim, wherein the first communication means exe-
cutes short-range wireless communication by way
of Bluetooth Low Energy ®.

11. The control method according to any preceding
claim, wherein the second communication means
executes communication by way of Wi-Fi ®.

12. The control method according to any preceding
claim, wherein the specified search process is a uni-
cast search process.

31 32 



EP 3 328 034 A1

18

5

10

15

20

25

30

35

40

45

50

55

13. The control method according to any preceding
claim, wherein the specific information is the IP ad-
dress of the external apparatus that transmits the
specific information.

14. An information processing apparatus arranged to
belong to one of a plurality of subnets in a predeter-
mined network, the information processing appara-
tus comprising:

first communication means (110) for executing
a short-range wireless communication;
second communication means (109) for execut-
ing longer range communication than the short-
range wireless communication;
reception means (110) for receiving, from a ex-
ternal apparatus (151) which belongs to a differ-
ent subnet of the network than the subnet of the
information processing apparatus (101), specif-
ic information for discovering the external appa-
ratus by using the first communication means;
acceptance means (102) for accepting an in-
struction from a user for searching for one or a
plurality of external apparatuses;
search means (103) for discovering, in response
to accepting the instruction, specified search
process for searching for one or a plurality of
external apparatuses by using the received spe-
cific information that is received before accept-
ing the instruction, wherein one or a plurality of
external apparatuses that are discovered by the
specified search process includes the external
apparatus that transmitted the specific informa-
tion; and
display means (108) for displaying a list of infor-
mation related to the one or a plurality of the
discovered external apparatuses;
wherein the second communication means
(109) is arranged to communicate with an exter-
nal apparatus corresponding to information that
a user has selected from the list.

15. A computer-readable storage medium storing a pro-
gram for causing, when executed, an information
processing apparatus (101) belonging to one of a
plurality of subnets in a predetermined network to
perform the method of any of claims 1-13.
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