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DESCRIPTION
Title of Invention

INFORMATION PROCESSING APPARATUS, CONTROL METHOD THEREOF,
AND STORAGE MEDIUM
Technical Field

[0001]

The present invention relates to an information processing
apparatus capable of communicating with a plurality of external
apparatuses, a control method thereof, and a storage medium
storing a program for executing the control method.
Background Art

[0002]

As a communication system for connecting a host computer
with a device (such as a printer, a scanner, a digital camera,
or the like), wireless USB is known. A single device can be
shared between a plurality of host computers through wireless
USB.

[0003]

WithwirelessUSBcommunication, however, the singledevice
isunable tosimultaneously communicate with the host computers.
Therefore, it performs one-to-one communication with each of
the host computers, as stipulated in wireless USB standard
(Wireless USB Specification Rev. 1.0).

[0004]

In the following, a process for establishing communication
connection between a host computer and a device is described

with reference to FIG. 12 for an exemplar case where a digital
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multi-function peripheral is used as the device. It should be
nbted that the digital multi-function peripheral (MFP) is an
apparatus having plural functions (such as copying function,
printing function, scanning function, facsimile function, and
memorycardread/write function) andusedtoaccomplishefficient
office work.

[0005]

FIG. 12 is a view for explaining a process for establishing
communication connection through wireless USB. 1In the
illustrated system, wireless USB communication is performed
between a host PC 1000 having a wireless USB antenna 1001 and
a device 2000 having a wireless USB antenna 2001.

[0006]

The host PC 1000 has a function of transmitting a beacon
via the wireless USB antenna 1001. As shown in FIG. 13, a host
ID 1002 unique to the host PC 1000 and a device ID 2002 unique
to the device 2000 are indicated in the beacon.

[0007]

To request the device 2000 to execute a print job created
by an application running on the host PC 1000, the host PC 1000
transmits a beacon to the device 2000. The device 2000 that
receives thebeaconreadsadeviceID2002 indicatedinthebeacon,
and confirms whether the device ID 2002 is the same as its own
device ID. If the device ID 2002 differs from the own device
ID, the device 2000 determines that the beacon is not directed
to the device 2000 and discards the beacon.

[0008]
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Next, the device 2000 reads the host ID 1002 indicated in
the beacon, and confirms in terms of association whether the
host ID 1002 is equal to one of host IDs registered in the device
2000. TIf no such host ID is registered, the device discards
the beacon, determining that no association has been set for
the host PC. It should be noted that association is an initial
connection process performed at the time of installation of
wireless USB equipment in order that a CC (Connection Context)
comprised of a host ID, a device ID, and a connection key is
shared between a host PC and a device, and has three phases:
identification, authentication, and authorization.

[0009]

Next, the device 2000 transmits a connection request to
the host PC 1000. When authorizing the connection request, the
host PC 1000 transmits spooled print data to the device 2000.
After completion of print data transmission, the host PC
disconnects communication so as not to appropriate the device
2000. At that time, a disconnection request can be transmitted
either from the host PC or from the device. As described above,
one-to-one wireless USB communication connection is
established.

[0010]

On the other hand, in a case where a single device is shared
between a plurality of host PCs, communication connection is
established by listing host information in the order in which
the device receives beacons from the host PCs and by sequentially

transmitting connection requests to the host PCs based on the
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list. Thus, communication connection between the device and
a sequentially selected one of the host PCs is established.

[0011]

With reference to FIGS. 14 to 16, a description is given
of a concrete system where a single device is shared between
two host PCs. In FIG. 14, there is shown a case where first
and second print jobs are respectively transmitted from first
and second host PCs 1000, 1100 to the device 2000. A process
sequence is shown in FIG. 15, and an example of host list is
shown in FIG. 16.

[0012]

The first host PC 1000 transmits to the device 2000 a first
beacon 1000a as a print job processing request (step S$6000).
The device receiving the beacon requests the first host PC to
establish wireless communication connection (step S6001). The
first host PCestablisheswireless communicationconnectionwith
the device and then transmits print data for the first print
Jjob to the device (step S6002). After completion of processing
on the print data by the device, the first host PC or the device
requests disconnectionof thewireless communication connection
(step S6003).

[0013]

The second host PC 1100 transmits to the device 2000 a second
beacon 1100a as a print job processing request (step S$S6100).
At that time, thedeviceisinastatewherewireless communication
connection with the first host PC 1000 is established. Thus,

after completion of processingon the first print job, the device
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disconnects wireless communication connection with the first
host PC, and requests the second host PC to establiéh wireless
communication connection (step $6101). The second host PC
establishes wireless communication connection with the device,
and then transmits print data for the second print job to the
device (step S6102). After completion of processing on print
data by the device, the second host PC or the device disconnects
the wireless communication connection (step S6103).

[0014]

The order in which the host PCs are connected is controlled
based on a host 1list 1200 shown in FIG. 16. The host list 1200
is stored in a memory of the device 2000, and is comprised of
a number field 1201 and a host name field 1202. The device
registers into the host 1list 1200 host information in the order
inwhich beacons fromhost PCs are received. In the number field
1201, there are shown the order in which connection requests
are delivered as well as the order in which beacons are received.

[0015]

It should be noted that the wireless USB communication
system as described above is disclosed in, e.g., PTL (Patent
Literature) 1 listed below.

[0016]

Conventionally, filesystemmount control (bywhichamemory
is made accessible from a computer) has been known, in which
a host PC establishes wireless communication connection with
a device, and mounts as a file system a memory card attached

to thedevice. Inadigital camera andadigital multi-function
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peripheral, a construction has been realized where a host PC
accesses a file stored in a memory card and reads the file from
the memory card. A digital multi-function peripheral of this
type has a memory card reader writer for reading and writing
data from and into a memory card.

[0017]

For example, in an information processing apparatus
disclosed in PTL (Patent Literature) 2 listed below, data
recording means is unmounted (or controlled to a state
unaccessible from a computer) when it is determined that there
is an apparatus connected to a device, but mounted again when
it is determined that the connection between the device and the
apparatus is disconnected. Thus, file systemmount control can
be made according to whether or not any apparatus is connected
to the device.

[0018]

With the above-described conventional arrangement where
a digital multi-function peripheral (device) having a memory
card reader writer is shared between a plurality of host PCs,
thedeviceisabletorecognizecompletionofaprint jobrequested
from the device to the host PC, but a problem is posed that a
memory card job by a host PC that mounts a memory of the device
cannot be completed until the host PC unmounts a file system.

[0019]

Unlike a print job, completion of a memory card job is
controlled by the host PC having requested the memory card job.

Thus, even when receiving a job request from another host PC,
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the device cannot immediately start communicationwith the other
host PC. If thedevice forcibly disconnects communication with
the host PC when the memory card job is being executed, the file
system is forcibly dismounted from the host PC, and an error
state of the host PC is caused, resulting in a fear that a file
is destroyed in some cases.

[0020]

If the memory card is left mounted even after a host PC
user completes an operation for accessing the memory card of
the device, a problem is posed that the device is appropriated
solely by the one host PC.

Citation List
Patent literature
[0021]
{PTL 1} Japanese Laid-open Patent No. 2007-251851
{PTL 2} Japanese Laid-open Patent No. 2007-65945
Summary of Invention
Technical Problem

[0022]

The present invention provides an information processing
apparatus capable of normally unmounting a memory and
disconnecting communication with a first external apparatus,
when receiving a processing request from a second external
apparatus in a state that the first external apparatus mounts
the memory connected to the information processing apparatus,
and provides a control method of the information processing

apparatus and a storage medium storing a program for executing
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the control method.
Solution to Problem

[0023]

Accordingly, a first aspect of this invention provides an
information processing apparatus able to communicate with first
and second external apparatuses, which comprises a connection
unit configured to be connected to a data storage memory for
communication with the memory, a judgment unit configured to
determine whether the first external apparatus mounts the memory
in a case where the information processing apparatus which is
in communication with the first external apparatus receives a
processing request from the second external apparatus, a request
unit configured to request the first external apparatus to
unmount the memory in a case where the judgment unit determines
that the first external apparatus mounts the memory, and a
communication control unit configured to disconnect
communication with the first external apparatus and start
communicationwith the second external apparatus after the first
external apparatus unmounts the memory according to a request
from the request unit.

[0024]

Accordingly, a second aspect of this invention provides
a control method of an information processing apparatus able
to communicate with first and second external apparatuses and
having a connection unit configured to be connected to a data
storagememory for communicationwith thememory, which comprises

a judgment step of 'determining whether the first external
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apparatus mounts the memory in a case where the information
processing apparatus which is in communication with the first
external apparatus receives a processing request from the second
external apparatus, a request step of requesting the first
external apparatus to unmount the memory in a case where it is
determinedihthejudgmentstepthatthefirstexternalapparatus
mounts the memory, and a communication control step of
disconnecting communication with the first external apparatus
and starting communication with the second external apparatus
after the first external apparatus unmounts the memory according
to a request issued in the request step.

[0025]

Accordingly, a third aspect of this invention provides a
computer-readable storage medium storing a program for causing
a computer to execute the control method according to the second
aspect of this invention.

[0026]

The features and advantages of the invention will become
more apparent from the following detailed description taken in
conjunction with the accompanying drawings.

Advantageous Effects of Invention

[0027]

According to this invention, when a processing request is
received from a second external apparatus in a state where a
memory connected to the information processing apparatus is
mounted on a first external apparatus, communication with the

first external apparatus can be disconnected after the memory
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is normally unmounted. As a result, the information processing
apparatus canbeprevented frombeingunnecessarilyappropriated
by the first external apparatus, while avoiding occurrence of
an error which.would occur when communication is disconnected

in a state that the memory is not normally unmounted.

Brief Description of Drawings

[0028]

FIG. 1 is a block diagram showing the construction of a
controller unit of a digital multi-function peripheral as an
information processing apparatus according to one embodiment
of this invention;

FIG. 2 is a block diagram showing the construction of a
controller operating system of the digital multi-function
peripheral;

FIG. 3 is a block diagram showing thé construction of a
host controller of each of host PCs as external apparatuses
adaptedtobeconnectedtothedigitalmulti—functionperipheral;

FIG. 4 is a block diagram showing the construction of a
host operating system of each host PC;

FIG. 5 is a sequence diagram showing the procedures of a
memory file mount/unmount process performed by the digital
multi-function peripheral and host PCs;

FIG. 6 is a sequencediagram showing the procedures of memory
card mount/unmount control by the digital multi-function
peripheral;

FIG. 7 is a sequence diagram showing another procedures
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of the memory card mount/unmount control by the digital
multi-function peripheral;

FIG. 8 isasequencediagramshowingthe procedures of memory
card mount/unmount control by each host PC;

FIG. 9 is a sequence diagram showing another procedures
of the memory card mount/unmount control by each host PC;

FIG. 10 is a flowchart showing a memory unmount process
by the digital multi-function peripheral;

FIG. 11 is a flowchart showing a memory unmount process
by each host PC;

FIG. 12 is a view showing the procedures for establishing
wireless USB communication connection;

FIG. 13 is a view showing a beacon containing a host ID
and a device ID;

FIG. 14 is a view showing a system comprised of a plurality
of host PCs and a single device;

FIG. 15 is a sequence diagram showing a process for enabling
the host PCs to share the single device; and

FIG. 16 is a view showing a host list stored in the device.

Description of Embodiments

[0029]

In the following, one embodiment of this invention will
be described with reference to the appended drawings.

[0030]

In this embodiment, a descriptionwill be given of a system

in which, in an environment of a single information processing



WO 2010/095670 PCT/JP2010/052391

10

15

20

25

-12 -

apparatus being shared between a plurality of external
apparatuses, each of the external apparatuses is able to mount,
as a file system, a memory (e.g., a memory card) connected to
the information processing apparatus.

[0031]

First, the hardware construction of a digital
multi-function peripheral as the information processing
apparatus of this embodiment and the hardware construction of
host PCs as external apparatuses are described with reference
FIGS. 1 to 4.

[0032]

FIG. 1 shows in block diagram the construction of a
controller unit of the digital multi-function peripheral.

[0033]

As shown in FIG. 1, the digital multi-function peripheral
(MFP) 20 includes a controller unit 200, a printer unit 210,
a scanner unit 220, an operation unit 230, and a wireless USB
antenna 21. The controller unit 200 includes a CPU 110, a RAM
111, a ROM 112, a wireless communication I/F 113, a printer unit
I/F 114, and a scanner unit I/F 115. The controller unit 200
further includes an operation unit I/F 116, a memory card I/F
117, and an internal bus 118.

[0034]

The printer unit 210 is an image output device for printing
an image on a sheet. The scanner unit 220 is an image input
device for reading an image from an original. The operation

unit 230 includes an input device for performing various settings
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of the multi-function peripheral and giving an instruction to
the multi-function peripheral, and includes a display device
for providing various displays. The controller unit 200 for
inputting and outputting image information and device
information is connected to the printer unit 210, the scanner
unit 220, and the operation unit 230. The controller unit 200
is connected to the host PCs for communication therewith through
wireless communication via the wireless communication I/F 113
and the wireless USB antenna 21.

[0035]

The CPU 110 for controlling the above-described parts via
the internal bus 118 executes a process shown in flowchart of
FIG. 10 based on a program of this invention. The RAM 111 is
used as a system work memory for operation of the CPU 110 and
as an image memory for temporarily storing image data. The ROM
112 stores aboot program, the programof this invention, a system
application program, etc.

[0036]

The printer unit I/F 114 is connected to the printer unit
210, communicates with a CPU (not shown) of the printer unit
210, and performs synchronous/asynchronous conversion of image
data to be printed. The scanner unit I/F 115 is connected to
the scanner unit 220, communicates with a CPU (not shown) of
the scanner unit 220, and performs synchronous/asynchronous
conversion of image data read from an original. The operation
unit I/F 116 is an interface with the operation unit (user

interface) 230. The operation unit I/F 116 outputs to the
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operation unit 230 image data to be displayed thereon, and
supplies the operationunit 230 with information input by a user.

[0037]

The wireless communication I/F 113 is connected via the
wireless USB antenna 21 to the host PCs for communication
therewith through wireless USB, and inputs and outputs image
data to be printed and information for control of the
multi-function peripheral. The memory card I/F 117 performs
a process in which image data or the like is written into or
read from the memory card 240.

[0038]

The memory card 240 is for storing files of image data or
the like. 1Image data read from an original by the scanner unit
220 can be written into the memory card, and image data to be
printed by the printer unit 210 can be read from the memory card.
Either one of the host PCs that is connected through wireless
communication with the multi-function peripheral via the
wireless USB antenna 21 and the wireless communication I/F 113
is able to mount the memory card 240 as a file system and able
to perform a file operation. It should be noted that memory
card 240 can be implemented by either a portable memory attached
to and detached from the multi-function peripheral or a memory
incorporated in the multi-function peripheral.

[0039]

FIG. 2 shows in block diagram the construction of a
controller operating system (hereinafter referred to as the

controller O0S) of the digital multi-function peripheral.
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[0040]

As shown in FIG. 2, the controller OS 300 is comprised of
a wireless communication control module 310 and a memory control
module 320. The wireless communication control module 310 is
comprised of a wireless communication controller 311, a host
list storage unit 312, a host list management unit 313, and a
processing request detection unit 314. The memory control
module 320 is comprised of a memory controller 321, a mount state
holdingunit 322, andanunmount requestunit 323. Thecontroller
0S 300 is executed by the CPU 110 of the digital multi-function
peripheral 20, while using the RAM 111, for overall control of
the multi-function peripheral 20 for image processing, print
processing, scan processing, control processing for
communication with the host PCs, etc.

[0041]

In the wireless communication control module 310, the
wireless communication controller 311 hardware-controls the
wireless communication I/F 113. The host list storage unit 312
stores a host list shown in FIG. 16. The host list management
unit 313 performs a process for registration of host 1list.
Specifically, when receiving a beacon from one of the host PCs,
the host list management unit 313 adds a corresponding host name
to thehost 1list in the host list storage unit 312. Whenwireless
communication connection with the host PC is disconnected, the
host list management unit 313 erases first host information
(identificationinformation) inthehost list, whichcorresponds

to the disconnected host PC, and moves second host information
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and subsequent host information (identification information)
forward on the host list.

[0042]

The processing request detection unit 314 detects,
referring to the host list, a processing request from any host
PC other than a host PC currently connected. The processing
request detection unit 314 compares the first host information
with the second host information in the host list stored in the
host list storage unit 312, and determines that the detection
unit 314 receives a processing request from another host PC,
if the first host information and the second host information
are different from each other.

[0043]

In the memory control module 320, the memory controller
321 hardware-controls the memory card I/F 117. The mount state
holding unit 322 holds information representing a mount state
of the memory card 240 on a host PC. The unmount request unit
323 requests a host PC to unmount the memory card 240 from file
system.

[0044]

FIG. 3 shows in block diagram the construction of the host
controller of each host PC.

[0045]

As shown in FIG. 3, eachhost PC10 includes a host controller
100, a display unit 101, a wireless USB antenna 11, a keyboard
(not shown), and a mouse (not shown). The host controller 100

includes a CPU 102, a ROM 103, a RAM 104, a HDD (hard disk drive)
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105, and a display controller 106. The host controller 100
further includes an IO (input/output) I/F controller 107, a
wireless communication I/F 108, and a system bus 109.

[0046]

The host controller 100 is connected to the display unit
101, the keyboard, and the mouse, and performs wireless USB
communication control via the wireless USB antenna 11. The CPU
102 controls the above-described parts via the system bus 109,
performs overall control of various processing performed in the
host controller, and executes a process shown in flowchart of
FIG. 11 based on a program of this invention. The ROM 103 stores
a boot program and the program of this invention. The RAM 104
is used as a system work memory for operation of the CPU 102.

[0047]

The HDD 105 stores system software and image data. The
display controller 106 outputs to the display unit 101 image
data to be displayed thereon. The IO I/F 107 is an interface
with the keyboard and the mouse for data input and output, and
performs control of wiredUSBorthelike. TheIOI/F107 controls
communication with a communication network such as LAN. The
wireless communication I/F 108 controls wireless USB
communication via the wireless USB antenna 11 in a case where
there is a device for wireless USB communication (in this
embodiment, digital multi-function peripheral), which is
disposed externally of the host PC.

[0048]

FIG. 4 shows in block diagram the construction of a host
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0OS of each host PC.

[0049]

As shown in FIG. 4, the host 0S 150 of the host PC 10 is
comprised of a file system management unit 160 and a wireless
communication control module 170. The control module 170 is
comprised of a wireless communication controller 171, a mount
state notification unit 172, an unmount request unit 173, and
a file system input/output unit 174. The host 0S 150 is executed
by the CPU 102 of the host PC 10 for overall control of the host
PC, while using the ROM 103, the RAM 104, and the HDD 105.

[0050]

The file system management unit 160 for managing a file
system of the host PC not only manages the internal HDD 105,
but also manages an externally connected storage device as file
system. In this embodiment, it is assumed that the management
unit 160 manages thememorycard240of thedigitalmulti-function
peripheral in a case where thememory card is used as file system.

[0051]

In the wireless communication control module 170, the
wireless communication controller 171 hardware-controls the
wireless communication I/F 108. The mount state notification
unit 172 notifies the digital multi-function peripheral of a
mount state of file system. The unmount request unit 173 issues
a file system unmount request to the file system management unit
160. The file system input/output unit 174 transfers file data
betweenthedigitalmulti—functionperipheralandthefilesystem

management unit 160.
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[0052]

Next, operations of the digital multi-function peripheral
of this embodiment and the host PCs, which are constructed as
described above, will be described in detail with reference to
FIGS. 5 to 11. |

[0053]

FIG. 5 shows in sequence diagram the procedures of a memory
file mount/unmount process performed by the digital
multi-function peripheral and host PCs.

[0054]

With reference to FIG. 5, a description is given for a case
where the digital multi-function peripheral (device) 20 having
the memory card I/F 117 is shared between a plurality of host
PCS (here, first and second host PCs (first and second external
apparatuses) ).

[0055]

First, the first host PC (denoted by reference numeral 10A
in FIG. 5) transmits a beacon as a job processing request to
thedevice 20 (stepS3000). Whenreceivingthebeacon, thedevice
transmits a connection request to the first host PC (step S3001).
The first host PC establishes wireless communication connection
with the device, and transmits a memory card mount instruction
to the device (step S$3002). Subsequently, the first host PC
operates a file on the memory card 240 according to a user's
instruction (step S3003).

[0056]

When receiving a beacon as a job processing request from
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the second host PC (denoted by reference numeral 10B in FIG.
5) before processing for unmounting the memory card 240 is

executed in S3004 by the first host PC (step $S3100), the device
requests the currently connected first host PC to unmount the
memory card 240 (step S3201).

[0057]

When receiving the unmount request, the first host PC
confirms a state of file system, and if the file system is in
an unmountable state, instructs to unmount the memory card 240
(step S3004) . More specifically, the first host PC determines,
e.g., whether any file in the memory card 240 is being executed.
If no file is being executed, the first host PC determines that
the file system is in an unmountable state, and instructs the
device to unmount the memory card 240. Thus, the device is able
to unmount the memory card and then request the first host PC
to disconnect the communication connection, whereby the file
system is prevented from entering an error state (step S3005).
Subsequently, the device transmits a connection request to the
second host PC (step S3101), receives print data from the second
host PC (step S3102) to perform a print job, and then requests
the second host PC to disconnect communication connection (step
S3103).

[0058]

FIG. 6 shows in sequence diagram the procedures of memory
card mount/unmount control performed by the digital
multi-function peripheral.

[0059]
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With reference to FIG. 6, a description is given of
processing performed by the wireless communication I/F 113 and
wireless communication control module 310 of the digital
multi-function peripheral 20. It should be noted that this
processing is internal processing performed in the
multi-function peripheral according to the memory file mount
instruction (step S3002) and the memory file unmount instruction
(step S3004), which are alréady described referring to FIG. 5.

[0060]

When receiving a file system mount instruction from a host
PC via the wireless communication I/F 113 (step S4000), the
wireless communication control module 310 of themulti-function
peripheral 20 notifies the memory control module 320 of a memory
card mount instruction (step S4001). The memory controller 321
of the control module 320 mounts the memory card, and the mount
state holding unit 322 holds information representing a memory
mount state.

[0061]

When receiving an unmount instruction from a host PC via
the wireless communication I/F 113 (step S4002), the wireless
communication control module 310 of the multi-function
peripheral notifies the memory control module 320 of a memory
card unmount instruction (step $4003). The memory controller
321 of the memory control module 320 unmounts the memory card,
and the mount state holding unit 322 holds information
representing a memory unmount state.

[0062]
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FIG. 7 shows in sequence diagram another procedures of
memory card mount/unmount control performed by the digital
multi-function peripheral.

[0063]

With reference to FIG. 7, a description is given of
processing performed by the wireless communication I/F 113 and
the wireless communication control module 310.

[0064]

In steps S4100 and S4101 in FIG. 7, the same processing
asthat:UlsfepsS4000andS4001inETG.<Sisperformedaccording
to a mount instruction from a host PC, whereby the memory card
is mounted. When the wireless communication control module 310
of the digital multi-function peripheral 20 receives a beacon
fromanother host PCvia the wireless communicationI/F 113 (step
S4102), the processing request detection unit 314 of the control
module 310 detects a processing request from the other host PC.
The control module 310 notifies the memory control module 320
that the processing request is received from the other host PC
(step S4103).

[0065]

In the memory control module 320, the mount state holding
unit holds information representing a memory mount state, and
the unmount request unit 323 issues an unmount request to the
wireless communication control module 310 (step S$4104). 1In
response to this, the wireless communication controller 311 of
the wireless communication control module 310 transmits an

unmount request to the host PC via the wireless communication
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I/F 113 (step S4105).

[0066]

In S4106 and S4107, processing corresponding to $S4002 and
S4003 in FIG. 6 is executed, whereby thememory card is unmounted.

[0067]

FIG. 8 shows in sequence diagram the procedures of memory
card mount/unmount control performed by each host PC.

[0068]

With reference to FIG. 8, a description is given of
processing performed by the wireless communication I/F 108, the
wireless communication control module 170, and the file system
management unit 160 of the host PC 10. It should be noted that
this processing is internal processing performed by the host
PC according to a memory file mount instruction (step S3002)
and a memory file unmount instruction (step S3004), which are
already described referring to FIG. 5.

[0069]

When the wireless communication control module 170 is
notified of a mount instruction from the file system management
unit 160 (step S5000), the mount state notification unit 172
of themodule 170 notifies thedigital multi-function peripheral
20 of a file system mount state via the wireless communication
controller 171 and the wireless communication I/F 108 (step
S5001) .

[0070]

When the wireless communication control module 170 is

notified of an unmount instruction from the file system
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management unit 160 (step S5002), the mount state notification
unit 172 of themodule 170 notifies themulti-functionperipheral
of a file system unmount state via the wireless communication
coﬁtroller 171 and the wireless communication I/F 108 (step
S5003) .

[0071]

FIG. 9 shows in sequence diagram another procedures of the
memory card mount/unmount control by each host PC.

[0072]

With reference to FIG. 9, a description is given of the
processing performed by the wireless communication I/F 108, the
wireless communication control module 170, and the file system
management unit 160.

[0073]

In S5100 and S5101, the same processing as that in S5000
and S5001 in FIG. 8 is executed, so that a file system mount
stateisnotified fromthehost PC10tothedigitalmulti-function
peripheral 20. Subsequently, when the wireless communication
controller 171 of the wireless communication control module 170
of thehost PCreceives anunmount request fromthemulti-function
peripheral via the wireless communication I/F 108 (step S5102),
the unmount request unit 173 of the module 170 transmits a file
system unmount request to the file system management unit 160
(stepS5103). Inresponsetothis, themanagementunit160shifts
the file system to an unmount state.

[0074]

When the file system is put into an unmount state, the file
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system mahagement unit 160 issues a file system unmount
instruction (step S5104). 1In response to this, the mount state
notification unit 172 notifies the multi-function peripheral
of a file system unmount state via the wireless communication
controller 171 and the wireless communication I/F 108 (step
S5105).

[0075]

FIG. 10 shows in flowchart a memory unmount process
performed by thedigitalmulti-function peripheral. The memory
unmount process is internal processing performed in steps 54103
to S4107 in FIG. 7 by the controller OS 300 of themulti-function
peripheral under the control of the CPU 110 of themulti-function
peripheral.

[0076]

InFIG. 10, it isassumed that themulti-function peripheral
is in a state where it communicates with the first host PC. The
controller OS 300 of the multi-function peripheral confirms
whether a processing request from a new host PC (second host
PC) to the multi-function peripheral is detected by the
processing request detection unit 314 (step S1000).

[0077]

Next, the controller 0S 300 determines based on the
detection state confirmed in step S1000 whether there is a
processing request (step S1001). TIf there is no processing
request from the new host PC, the flow returns to step 51000.
If there is a processing request from the new host PC, the

controller OS 300 confirms information held in the mount state
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holding unit 322 and representing a memory mount state (step
S51002).

[0078]

Next, the controller 0S 300 determines based on the
information confirmed in step 51002 whether the host PC is in
a state mounted with the memory card 240 (step S1003). 1If the
host PC is not in a state mounted with the memory card 240, the
flow proceeds to step S1008. If thehost PCis ina statemounted
with the memory card 240, the controller OS 300 causes the unmount
request unit 323 to transmit an unmount request to the host PC
via the wireless communication I/F 113 (step S1004).

[0079]

Next, the controller OS 300 acquires a mount/unmount state
notifiedfromthe first host PCinstep $2005inFIG. 11, described
later (step S1005). Then, the controller 0S 300 determines
whether the acquired mount/unmount state represents an unmount
instruction given from the first host PC (step S1006). If the
acquired state does not represent an unmount instruction from
the first host PC, the flowreturns tostepS1005. Iftheacquired
state represents an unmount instruction from the first host PC,
the controller 0S 300 clears the information held in the mount
state holdingunit 322 and representing a memory card mount state
of the first host PC (step S1007).

[(0080]

Then, the controller OS 300 holds information representing
a state where the first host PC does not mount the memory card

240. Next, the controller 0S 300 causes the wireless
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communication controller 311 to disconnect wireless
communication connection with the first host PC (step 51008),
whereupon the present process is completed. Subsequently, the
controller OS starts wireless communication connection with a
new host PC (second host PC).

[0081]

FIG. 11 is a flowchart showing a memory unmount process
performed by each host PC. This process is internal processing
performed by the host PC in steps $5102 to $5105 in FIG. 9 under
the control of the CPU 102 of the host PC.

[0082]

Referring to FIG. 11, the host 0S 150 of the host PC receives
at the wireless communication controller 171 a command
transmitted from the digital multi-function peripheral via the
wireless communication I/F 108 (step S2000). Next, the host
0S 150 determines whether the command received in step S2000
is an unmount request transmitted from the multi-function
peripheral instep S1004 in FIG. 10 (step S2001). Ifthereceived
command is not an unmount request from the multi-function
peripheral, the flow returns to step S$2000.

[0083]

If the received command is an unmount request from the
multi-function peripheral, the host 0S 150 causes the unmount
request unit 173 to acquire a state of file system from the file
system management unit 160 (step S2002). Next, based on the
state of file system acquired in step S2002, the host 0S 150

determines whether unmounting the file system is possible (step
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S2003). If unmountingthe file system is not possible, the flow
returns to step 52002.

[0084]

If unmounting the file system is possible, the file system
input/output unit 174 of the host 0S 150 issues a file system
unmount authorization (step 52004) . Next,thehostOSlSOcauses
the mount state notification unit 172 to notify the digital
multi-function peripheral of a file system unmount state via
the wireless communication I/F 108 (step S2005), whereupon the
present process is completed.

[0085]

As described in detail above, according to this embodiment,
it is determined whether the first host PC is in a state mounted
with the memory card, when a processing request is received from
the second host PC in a state that wireless communication is
performed between the digital multi-function peripheral and the
first host PC. If the first host PC is in a state mounted with
the memory card, a request for unmounting the memory card is
issued to the first host PC. When an unmount instruction is
given from the first host PC, the memory card mount state of
the first host PC is released and an unmount state is entered.
Subsequently, the wireless communication connection with the
first host PC is disconnected and wireless communication with
the second host PC is started.

(0086]

It is therefore possible toeliminate the prior art problem

such that when a memory card job is being performed by a host
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PC, communication with another host PC cannot be started even
if the digital multi-function peripheral receives a processing
request from the other host PC. It isalsopossible toeliminate
the prior art problem such that an error state is caused, if
the digital multi-function peripheral forcibly disconnects
communication with a host PC when a memory card job is being
performed by the host PC. Thus, a communication disconnection
process can be made without causing an error in the host PC.
Also, thedigitalmulti-functionperipheral canbe sharedbetween
a plurality of host PCs, while preventing the multi-function
peripheral from being appropriated by any one of the host PCs.

[0087]

It should be noted that in the above description, a case
has been described where memory unmounting is requested to a
currently connected host PCwhen aprocessing request is received
from another host PC, but this is not limitative. For example,
an unmount process can be made by the device itself instead of
the currently connected host PC, and communication with the
currently connected host PC can be disconnected. 1In that case,
it ismorepreferablethatbeforedisconnectionof communication,
the host PC be notified that the memory has been unmounted.

[0088]

In the above description, a case has been described where
a memory unmount request is issued to a currently connected host
PC when a processing request is received from another host PC,
but this is not limitative. Specifically, a memory unmount

request canbe issued at a timing other than a timing of reception
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of a processing request from another host PC. For example, in
a case where the device reads out data in a memory according
to an instruction from a host PC to carry out a printing process,
amemory unmount request canbe issued to thehost PCat completion
of the printing process. Amemory unmount request can be issued
as a time-out process when no operation is performed on a file
in the memory for a predetermined time period.

[Other Embodiments]

[0089]

It is to be understood that the present invention may also
be accomplished by supplying a system or an apparatus with a
storagemediuminwhichaprogramcode of software, whichrealizes
the functions of the above described embodiment is stored and
by causing a computer (or CPU or MPU) of the system or apparatus
to read out the program code stored in the storage medium.

[0090]

In that case, the program code itself read from the storage
medium realizes the functions of the above described embodiment,
and therefore the program code and the storage medium in which
the program code is stored constitute the present invention.

[0091]

While the present invention has been described with
reference to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scopeof the followingclaims is tobe accorded
the broadest interpretation so as to encompass all such

modifications and equivalent structures and functions.



WO 2010/095670

10

15

Reference Signs List

[0092]

10 host PC

PCT/JP2010/052391

231 -

20 digital multi-function peripheral

100
108
110
113
150
160
170
200
240
300
310
320

host controller
wireless communication
CPU

wireless communication
host OS

file system management
wireless communication
controller unit

memory card

controller 0OS

wireless communication

memory control module

I/F

I/F

unit

control module

control module



WO 2010/095670 PCT/JP2010/052391

10

15

20

25

-32-

CLAIMS

1. Aninformationprocessingapparatusable tocommunicatewith
first and second external apparatuses, comprising:

a connection unit configured to be connected to a data
storage memory for communication with the memory;

a judgment unit confiqured to determine whether the first
external apparatus mounts the memory in a case where the
information processing apparatus which is in communicationwith
the first external apparatus receiveseaprocessing.request from
the second external apparatus;

a request unit configured to request the first external
apparatus to unmount the memory in a case where said judgment
unit determines that the first external apparatus mounts the
memory; and

a communication control unit configured to disconnect
communication with the first external apparatus and start
communicationwith the second external apparatus after the first
external apparatus unmounts the memory according to a request
from said request unit.

2. The information processing apparatus according to claim 1,
including:

a memory controller configured to mount or unmount the
mémory according to an instruction from the first external
apparatus.

3. The information processing apparatus according to claim 2,

wherein said communication control unit disconnects the
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communicationwiththe firstexternal apparatusaftersaidmemory
controller unmounts the memory according to the instruction from
the first external apparatus.

4. The information processing apparatus according to claim 1,
wherein when said judgment unit determines that the first
external apparatus does not mount the memory, said communication
control unit disconnects the communication with the first
external apparatus, without said request unit requesting the
first external apparatus to unmount the memory.

5. The information processing apparatus according to claim 1,
including:

a communication unit configured to perform wireléss
communication with the first and second external apparatuses;
and

a management unit configured, in a case where it receives
a processing request from either the first external apparatus
or the second external apparatus via said communication unit,
to manage identification information representing the external
apparatus fromwhichtheprocessingrequest hasbeentransmitted,

wherein said communication control unit controls
communication between said communication unit and the first and
second external apparatuses based on the identification
information managed by said management unit.

6. The information processing apparatus according to claim 5,
wherein said communication unit performs wireless USB
communication with the first and second external apparatuses.

7. The information processing apparatus according to claim 1,
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wherein said connection units performs a process for writing
data into the memory or a process for reading out data from the
memory according to an instruction from the first external

apparatus in a state where the first external apparatus mounts
the memory.

8. The information processing apparatus according to claim 1,
wherein the memory adapted to be connected to said connection
unit is a potable memory which is able to be attached to and
detached from the information processing apparatus.

9. Acontrol methodof aninformation processing apparatus able
to communicate with first and second external apparatuses and
having a connection unit configured to be connected to a data
storage memory for communication with the memory, comprising:

a judgment step of determining whether the first external
apparatus mounts the memory in a case where the information
processing apparatus which is in communication with the first
external apparatus receives a processing request fromthe second
external apparatus;

a request step of requesting the first external apparatus
to unmount the memory in a case where it is determined in said
judgment step that the first external apparatus mounts the
memory; and

a communication control step of disconnecting
communication with the first external apparatus and starting
communicationwith the second external apparatus after the first
external apparatus unmounts the memory according to a request

issued in said request step.
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10. A computer-readable storage medium storing a program for
causing a computer to execute the control method as set forth

in claim 9.
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