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57 ABSTRACT

According to one embodiment, an information processing
apparatus includes a wireless communication device, a dis-
play, a logon process module, and a display control module.
The logon process module is configured to cause the display
to display a logon screen, in a logon process of identifying a
user account which uses an operating system. The display
control module is configured to cause the display to display,
together with the logon screen, an access point list indicative
of an access point detected by the wireless communication
device.
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INFORMATION PROCESSING APPARATUS
AND DISPLAY CONTROL METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from prior Japanese Patent Application No.
2011-051464, filed Mar. 9, 2011, the entire contents of which
are incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an information processing apparatus which can execute wire-
less communication, and a display control method which is
applied to this apparatus.

BACKGROUND

[0003] In recent years, various information processing
apparatuses, such as a personal computer and a personal
digital assistant (PDA), have been gaining in popularity. Most
of'such apparatuses have a wireless communication function.
Wireless LAN is known as a representative wireless commu-
nication function. Wireless LAN is a wireless communication
system which is stipulated by the IEEE 801.11 standard.
[0004] Wireless LAN has been widely used in recent years.
Access points (base stations) of the wireless LAN are present
not only in offices, but also in public wireless LAN service
areas on the streets or in airports. Thus, users can perform
Web browsing or transmit/receive e-mails at various places.
[0005] Inthe case of ordinary computers, in order to check
whether an access point is present near the computer, the user
needs to operate software for managing wireless connection
after logging on to the computer. The user may try to find, for
example, a public wireless LAN area (access point) on the
street. In this case, the user first powers on the computer or
restores the computer from a sleep state to a working state.
Then, the user executes a logon operation (e.g. input of a user
name, a password, etc.) and logs on to the computer. There-
after, the user operates the above-described software. View-
ing a list of access points, which is displayed by the software,
the user determines whether there is an available access point.
[0006] However, if there is no access point near the present
position of the computer, the user cannot connect to a wireless
network by using the computer, despite the user having
logged on to the computer.

[0007] In this case, after shutting down the computer or
setting the computer in the sleep state, the user needs to carry
the computer to another place and to perform the same opera-
tions at the place after the movement, that is, an operation of
powering on the computer or restoring the computer from the
sleep state to the working state, a logon operation and an
operation of displaying the access point list.

[0008] Inthe meantime, there has recently been proposed a
technique of displaying a detection result of an access point
by means of, e.g. an LED, while the computer is in the
power-off state.

[0009] However, in the state in which the computer is in the
power-off state, the CPU and wireless communication device
are powered off in usual cases, and all the services of the
operating system are halted. Thus, in order to display a detec-
tion result of an access point while the computer is in the
power-off state, it is necessary to prepare dedicated hardware.
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As a result, the system configuration may become complex,
and an increase in cost of the system may be incurred.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] A general architecture that implements the various
features of the embodiments will now be described with
reference to the drawings. The drawings and the associated
descriptions are provided to illustrate the embodiments and
not to limit the scope of the invention.

[0011] FIG.1 is an exemplary perspective view illustrating
the external appearance of an information processing appa-
ratus according to an embodiment;

[0012] FIG. 2 is an exemplary block diagram illustrating
the system configuration of the information processing appa-
ratus of the embodiment;

[0013] FIG. 3 is an exemplary view illustrating a logon
screen and an access point indicator dialog, which are dis-
played by the information processing apparatus of the
embodiment;

[0014] FIG. 4 is an exemplary view illustrating a state in
which the content of the logon screen, which is displayed by
the information processing apparatus of the embodiment, is
varied;

[0015] FIG. 5 is an exemplary view illustrating another
example of the logon screen which is displayed by the infor-
mation processing apparatus of the embodiment;

[0016] FIG. 6 is an exemplary view illustrating an example
of'the access point indicator dialog, which is displayed by the
information processing apparatus of the embodiment;
[0017] FIG. 7 is an exemplary view illustrating an example
of'an access point indicator setup screen which is used in an
access point indicator setup process that is executed by the
information processing apparatus of the embodiment;
[0018] FIG. 8 is an exemplary flow chart illustrating a pro-
cedure which is executed at a time of starting a logon process
by a function expansion DLL which is used in the information
processing apparatus of the embodiment;

[0019] FIG. 9 is an exemplary flow chart illustrating a pro-
cedure which is executed at a time of an indicator start button
click by the function expansion DLL which is used in the
information processing apparatus of the embodiment;
[0020] FIG. 10 is an exemplary flow chart illustrating a
procedure which is executed at a time of terminating the
logon process by the function expansion DLL which is used
in the information processing apparatus of the embodiment;
and

[0021] FIG. 11 is an exemplary flow chart illustrating a
procedure which is executed by an access point indicator
program which is used in the information processing appara-
tus of the embodiment.

DETAILED DESCRIPTION

[0022] Various embodiments will be described hereinafter
with reference to the accompanying drawings.

[0023] In general, according to one embodiment, an infor-
mation processing apparatus comprises a wireless communi-
cation device, a display, a logon process module, and a dis-
play control module. The logon process module is configured
to cause the display to display a logon screen, in a logon
process of identifying a user account which uses an operating
system. The display control module is configured to cause the



US 2012/0233688 Al

display to display, together with the logon screen, an access
point list indicative of an access point detected by the wireless
communication device.

[0024] FIG. 1 is a perspective view showing the external
appearance of an information processing apparatus according
to an embodiment. This information processing apparatus
may be realized as a portable device. Examples of the portable
device include a notebook-type personal computer (PC), a
slate PC, and a PDA. In the description below, the case is
assumed in which the information processing apparatus is
realized as a notebook-type personal computer 10.

[0025] As shown in FIG. 1, the computer 10 comprises a
computer main body 11 and a display unit 12. A display
device, such as an LCD (liquid crystal display) 17, is built in
the display unit 12. The display unit 12 is attached to the
computer main body 11 such that the display unit 12 is rotat-
able between an open position where the top surface of the
computer main body 11 is exposed, and a closed position
where the top surface of the computer main body 11 is cov-
ered.

[0026] The computer main body 11 has a thin box-shaped
housing. A keyboard 13, a power button 14 for powering
on/off the computer 10, an input operation panel 15, a touch
pad 16, and speakers 18A and 18B are disposed on the top
surface of the housing of the computer main body 11. Various
operation buttons are provided on the input operation panel
15.

[0027] The right side surface of the computer main body 11
is provided with a USB connector 19 for connection to a USB
cable or a USB device of, e.g. the USB (universal serial bus)
standard. In addition, an external display connection terminal
(not shown), which supports, e.g. the HDMI (high-definition
multimedia interface) standard, is provided on the rear sur-
face of the computer main body 11. The external display
connection terminal is used to output a digital video signal to
an external display.

[0028] FIG.2isaview showing the system configuration of
the computer 10.

[0029] The computer 10, as shown in FIG. 2, comprises a
CPU (central processing unit) 101, a north bridge 102, a main
memory 103, a south bridge 104, a GPU (graphics processing
unit) 105, a VRAM (video random access memory) 105A, a
sound controller 106, a BIOS-ROM (basic input/output sys-
tem-read only memory) 107, a LAN (local area network)
controller 108, a hard disk drive (HDD) 109, an optical disc
drive (ODD) 110, a USB controller 111A, a card controller
111B, a wireless communication device 112A, a wireless
communication device 112B, an embedded controller/key-
board controller (EC/KBC) 113, and an EEPROM 114.
[0030] The CPU 101 is a processor for controlling the
operations of the respective components in the computer 10.
The CPU 101 executes an operating system (OS) 201 and
various application/utility programs, which are loaded from
the HDD 109 into the main memory 103. The operating
system 201 executes a logon process for identifying a user
account which uses the operating system 201. In the logon
process, the operating system 201 causes the display to dis-
play a logon screen. A typical example of the timing of the
start of the logon process is a timing immediately after the
computer 10 is powered on, or a timing immediately after the
computer 10 is restored from the sleep state to the working
state. Immediately after the computer 10 is powered on or
immediately after the computer 10 is restored from the sleep
state to the working state, the operating system 201 causes the
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LCD 17 to display the logon screen, and identifies the user
account which uses the operating system 201, in accordance
with a user operation on the logon screen.

[0031] The logon screen is used for the logon process (also
referred to as “logon session”) for causing the operating sys-
tem 201 to identify the user account (user name) which uses
the operating system 201. “Administrator” is one of user
accounts. Usually, individual user accounts (individual user
names) are associated with profiles indicative of the opera-
tional environments corresponding to these individual user
accounts.

[0032] On the logon screen, icons corresponding to indi-
vidual user accounts created in advance may be displayed. By
clicking a certain icon, the user can select one of the user
accounts as a user account which is to use the resources of the
computer 10. In accordance with the selected user account
(selected user name), the operating system 201 identifies the
user account which logs on to the computer 201. Further, the
operating system 201 authenticates the user by verifying cre-
dential information (e.g. password) which is input by the user
(“identification of a person™).

[0033] If the logon is successfully carried out, the opera-
tional environment of the computer 10, that is, the operational
environment of the operating system 201, is set to be the
operational environment which is indicated by the profile that
is associated with the logged-on user account.

[0034] When only one user account is created, the logon
screen may display only one icon corresponding to this user
account.

[0035] The application/utility programs include an access
point indicator program 202. The access point indicator pro-
gram 202 is a program for displaying on the display an access
point list indicating a list of access points (also referred to as
“wireless access points”) which are present near the computer
10. In this case, the access point is, for instance, an access
point (base station) corresponding to wireless LAN of the
IEEE 802.11 standard. The access point list may display
individual access points which cover the present position of
the computer 10.

[0036] Assume now the case in which the wireless commu-
nication device 112A is a wireless LAN device which
executes wireless communication of the IEEE 802.11 stan-
dard. In this case, the access point indicator program 202 may
acquire, via the operating system 201, a list of access points
from the wireless communication device 112A.

[0037] Inthe logon process, the access point indicator pro-
gram 202 causes the LCD 17 to display the above-described
access point list, together with the logon screen. Accordingly,
the user can view the access point list, together with the logon
screen, prior to executing a logon operation on the logon
screen. Thus, before executing the logon operation, to be
more specific, at a timing immediately prior to executing the
logon operation on the logon screen, the user can easily
confirm whether there is an available access point nearby. The
access point list may be displayed separately from the logon
screen. However, for the purpose of convenience for the user,
use may be made of such a display mode that the access point
list is displayed on the logon screen. In this case, in this
display mode, the logon screen including the access point list
is displayed on the LCD 17. A window displaying the access
point list may be opened on the logon screen. The user can
view the access point list together with the logon screen, and
the user can easily confirm whether there is an available
access point nearby.
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[0038] At the time of starting the logon process, power has
already been supplied to all the system components including
the CPU 101 and the wireless communication device 112A.
Further, the operating system 201 is already executed on the
CPU 101. Thus, the structure, in which the access point list is
displayed in the logon process, makes it possible to display a
list of access points, without using dedicated hardware. In
other words, the access point indicator program 202 can eas-
ily acquire, via the operating system 201, a list of access
points which are detected by the wireless communication
device 112A. Besides, the above-described access point list
indicating a list of access points detected by the wireless
communication device 112A can be displayed on the LCD 17
together with the logon screen, without the use of a dedicated
display device such as an LED.

[0039] The user, who is to log on, can understand the list of
available access points at the present location where the user
exists, prior to actually logging on to the computer 10, by
viewing the access point list which is displayed together with
the logon screen. Hence, the user can change the method of
logon by viewing the access point list.

[0040] For example, when there is no available access
point, the user can cancel the logon operation. Instead, the
user may select, based on an available access point, a user
account by which the user is to log on, from among a plurality
of'user accounts corresponding different wireless communi-
cation systems which are used for network connection, and
may log on to the operating system 201 by using the selected
user account.

[0041] Assume now the case in which “user account A” and
“user account B” are created in advance. In the profile which
is associated with the “user account A”, the default wireless
communication system for network connection is, for
instance, wireless LAN. On the other hand, in the profile
which is associated with the “user account B”, the default
wireless communication system for network connection is a
wireless communication system other than wireless LAN;, for
instance, a mobile communication system such as the third-
generation wireless communication system, or WiMAX™.,
[0042] At a place where the user wishes to connect to an
external network (Internet), the user powers on the computer
10 or restores the computer 10 from the sleep state to the
working state. Then, the user views the access point list that is
displayed on the logon screen of the computer 10, and can
understand the connectability of wireless LAN at the present
location, that is, a nearby access point (wireless LAN access
point).

[0043] Ifthere is an access point of wireless LAN near the
computer 10, or if there is an access point, to which the user
previously connected, among access points of wireless LAN
which are present near the computer 10, the user may log on
to the computer 10 by using the “user account A” which uses
the wireless LAN.

[0044] On the other hand, if there is no access point of
wireless LAN near the computer 10, or if there is no access
point, to which the user previously connected, among access
points of wireless LAN which are present near the computer
10, the user may log on to the computer 10 by using the “user
account B” which uses a wireless communication system
other than the wireless LAN.

[0045] In this manner, in the present embodiment, the
access point list, together with the logon screen, is displayed
on the LCD 17 in the logon process. Therefore, the user can
determine whether or not to log on, before actually executing
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the logon operation on the logon screen. In addition, the user
can determine by which of the user accounts the logon is to be
executed.

[0046] The CPU 101 also executes a BIOS that is stored in
the BIOS-ROM 107. The BIOS is a program for hardware
control.

[0047] The north bridge 102 is a bridge device which con-
nects alocal bus of the CPU 101 and the south bridge 104. The
north bridge 102 comprises a memory controller which
access-controls the main memory 103. The north bridge 102
also has a function of communicating with the GPU 105 via,
e.g. a PCI EXPRESS serial bus.

[0048] The GPU 105 is a display controller which controls
the LCD 17 that is used as a display monitor of the computer
10. A display signal, which is generated by the GPU 105, is
sent to the LCD 17. In addition, the GPU 105 can send a
digital video signal to an external display 1 via an HDMI
control circuit 3 and an HDMI terminal 2.

[0049] The HDMI terminal 2 is the above-described exter-
nal display connection terminal. The HDMI terminal 2 is
capable of sending a non-compressed digital video signal and
a digital audio signal to the external display 1, such asa TV,
via a single cable. The HDMI control circuit 3 is an interface
for sending a digital video signal to the external display 1,
which is called “HDMI monitor”, via the HDMI terminal 2.
[0050] The south bridge 104 controls devices on a PCI
(peripheral component interconnect) bus and devices on an
LPC (low pin count) bus. The south bridge 104 comprises an
IDE (integrated drive electronics) controller for controlling
the HDD 109 and ODD 110. The south bridge 104 also has a
function of communicating with the sound controller 106.
[0051] The sound controller 106 is a sound source device
and outputs audio data, which is a playback target, to the
speakers 18A and 18B or the HDMI control circuit 3. The
LAN controller 108 is a wired communication device which
executes wired communication of, e.g. the IEEE 802.3 stan-
dard.

[0052] The wireless communication device 112A is a wire-
less LAN device which executes wireless communication of,
e.g. the IEEE 802.11 standard. The wireless communication
device 112 A has a function of detecting an access point which
covers the present position of the computer 10. This detection
may be executed by either active scan or passive scan, which
is well known.

[0053] The wireless communication device 112B is config-
ured to execute wireless communication by a wireless com-
munication system other than wireless LAN, for instance,
WIiMAX™ or the 3G wireless communication.

[0054] Meanwhile, as the wireless LAN device 112A, use
may be made of a combo wireless communication device
which supports both wireless LAN and WiMAX™. In this
case, two wireless communication systems (wireless LAN
and WiMAX™) can be supported by the wireless LAN
device 112A alone.

[0055] The USB controller 111A communicates with an
external device which supports, e.g. the USB 2.0 standard
(the external device is connected via the USB connector 19).
For example, the USB controller 111A is used in order to
receive an image data file which is stored in, for example, a
digital camera. The card controller 111B executes data write
and data read in/from a memory card such as an SD card,
which is inserted in a card slot provided in the computer main
body 11.
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[0056] The EC/KBC 113 is a one-chip microcomputer in
which an embedded controller for power management and a
keyboard controller for controlling the keyboard 13 and touch
pad 16 are integrated. The EC/KBC 113 has a function of
supplying power to the computer 10 in accordance with the
user’s operation of the power button 14, thereby powering on
the computer 10 or restoring the computer 10 from the sleep
state to the working state.

[0057] If the power button 14 is operated in the power-off
state of the computer 10, the computer 10 is powered on, and
aboot sequence for booting the operating system (OS) 201 is
started. In the boot sequence, various services are started by
the operating system 201. Thereafter, the above-described
logon screen is displayed by the operating system 201.

[0058] Onthe other hand, if the power button 14 is operated
in the sleep state of the computer 10, the computer 10 is
restored from the sleep state to the working state. Using a
system context which is stored in the main memory 103 or
HDD 109, the states of the respective system components are
restored to the state immediately before the computer 10
transitioned to the sleep state. Thereby, the operating system
(OS) 201 starts (resumes) the operation, and displays the
above-described logon screen.

[0059] Next, referring to FIG. 3, the logon screen and
access point list, which are displayed by the computer 10, are
described.

[0060] The above-described logon process is executed by a
logon process program 201A in the operating system 201.
The logon process program 201A comprises an authentica-
tion program 301 for executing identification of the user
account and authentication of the user. The authentication
program 301 causes the LCD 17 to display a logon screen 401
in the logon process for identifying the user account which
uses the operating system 201.

[0061] In the present embodiment, the logon process pro-
gram 201A further comprises a function expansion DLL (dy-
namic link library) 302 as a program for expanding the func-
tion of the logon process program 201A. The function
expansion DLL 302 is configured to start the access point
indicator program 202 in the logon process, thereby to display
the access point list together with the logon screen. The access
point indicator program 202 may be started, for example, in
response to the start of the logon process. For example, the
function expansion DLL 302 may start and terminate the
access point indicator program 202 in response to the start and
termination of the logon process. Further, the function expan-
sion DLL 302 can display an indicator start icon 701 on the
logon screen 401. When the indicator start icon 701 is oper-
ated by the user, the function expansion DLL 302 may start
the access point indicator program 202.

[0062] Atthetime of starting the logon process, the authen-
tication program 301 displays the logon screen 401 on the
LCD17. The logon screen 401 may display icons correspond-
ing to individual user accounts which are created in advance.
FIG. 3 shows an example in which the logon screen 401
displays two icons, namely, an icon 501 corresponding to a
user account “user A” and an icon 502 corresponding to a user
account “user B”. By clicking the icon (501 or 502) corre-
sponding to a desired user account, the user can select the user
account that is to be used. When the icon (e.g. icon 501)
corresponding to the desired user account has been clicked,
the authentication program 301 may change the logon screen
401, as shown in FIG. 4, and may display on the logon screen
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401 an input field 501A for prompting the user to input
credential information (password) corresponding to the
selected user account.

[0063] Ashasbeen described above, for example, when the
logon process is started, the function expansion DLL 302
starts the access point indicator program 202. The started
access point indicator program 202 acquires, via an APl of the
operating system 201, a list of access points which are
detected by the wireless LAN device (wireless communica-
tion device 112A). Based on the acquired list of access points,
the access point indicator program 202 creates an access point
list. Then, the access point indicator program 202 displays the
created access point list on a movable window (indicator
window) 601 which is displayed (opened) on the logon screen
401.

[0064] The indicator window 601 is also called “indicator
dialog”. The indicator window 601 displays a list of access
points which have been detected by the wireless LAN device
(wireless communication device 112A), that is, a list of wire-
less LAN access points which cover the present position of
the computer 10.

[0065] By adrag operation by means of a pointing device,
the user can also move the indicator window 601 to an arbi-
trary position on the logon screen 401. It is possible, there-
fore, to prevent such a situation from occurring that display
items on the logon screen are hidden by the indicator window
601. Thus, even if the indicator window 601 is displayed on
the logon screen 401, the possibility of the occurrence of a
problem with the logon operation itself can be decreased.
[0066] The access point indicator program 202 stores, as
internal setup information, position information indicative of
the destination position to which the indicator window 601
has been moved on the logon screen 401. In the next logon
process, the access point indicator program 202 displays the
indicator window 601 at a position on the logon screen 401,
which is indicated by the stored position information.
Accordingly, the user can display the indicator window 601 at
an easy-to-view position at all times, without performing
such an operation as moving the indicator window 601 to a
desired position on the logon screen 401 each time the logon
process is executed.

[0067] Sincetheindicator window 601 has a close button (a
button indicated by mark “x”), the user can close the indicator
window 601, that is, can terminate the access point indicator
program 202, where necessary.

[0068] As has been described above, the indicator start icon
701 may be displayed on the logon screen 401. Instead of
automatically starting the access point indicator program 202
at the time of starting the logon process, the function expan-
sion DLL 302 may start the access point indicator program
202 when the indicator start icon 701 has been clicked by the
user. Thereby, the user can display the indicator window 601
on the logon screen 401, where necessary, at an arbitrary
timing during the logon process.

[0069] When the logon process is terminated (e.g. when the
logon has successfully be executed, or when the logon has
been canceled), the function expansion DLL 302 terminates
the access point indicator program 202. Thereby, the indicator
window 601 on the logon screen 401 is closed, and the pro-
cess of the access point indicator program 202 is terminated.
[0070] FIG. 5 shows another example of the logon screen
401. The logon screen 401 of FIG. 5 displays, in place of the
icons corresponding to individual user accounts, a field 801
for inputting a user account name (user name), and a field 802
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for inputting credential information (password). The user
inputs a user account name, by which the user is to log on to
the operating system 201, and credential information (pass-
word) corresponding to the user account name in the fields
801 and 802 on the logon screen 401, thus being ableto log on
to the operating system 201.

[0071] Next, referring to FIG. 6, a description is given of
the content which is displayed on the indicator window 601.

[0072] The indicator window 601 displays a connection
status display area 601A, an access point list display area
601B, and a re-scan button 601C. The connection status dis-
play area 601A displays the current connection state of the
wireless LAN device (wireless communication device
112A).

[0073] For example, when the wireless LAN device is cur-
rently connected to an access point, the current connection
state is “currently connected”. When the current connection
state is “currently connected”, the connection status display
area 601A displays an identifier (e.g. SSID) of an access point
to which the wireless LAN device is being connected, follow-
ing a character string “Currently connected to”. In addition,
the connection status display area 601A displays an icon
indicative of the intensity of a wireless signal which is
received from this access point.

[0074] When an access point (registered access point), to
which the wireless LAN device was previously connected, is
included in the access points which have been detected by the
wireless LAN device, the wireless LAN device may auto-
matically be connected to this registered access point under
the control of the operating system 201.

[0075] The access point list display area 601B displays a
list of access points which have been detected by the wireless
LAN device. All access points, which are present near the
wireless LAN device, may be displayed, or only a registered
access point, which is present near the wireless LAN device,
may be displayed. In the access point list display area 601B,
a character string “Connected”, which indicates “currently
connected”, is displayed on a lateral side of the identifier
(SSID) of the access point which is currently connected. A
character string “Registered”, which indicates “already reg-
istered”, is displayed on a lateral side of the identifier (SSID)
of a registered access point.

[0076] In addition, the access point list display area 601B
displays icons indicative of the intensities of wireless signals
which are received from the individual access points.

[0077] When the re-scan button 601C has been clicked by
the user, the access point indicator program 202 receives once
again the information indicative of the list of access points
from the wireless LAN device via the operating system 201,
and updates the content that is displayed on the indicator
window 601, based on the received information.

[0078] Next, referring to FIG. 7, a description is given of
the structure for controlling the operation of the access point
indicator program 202.

[0079] FIG. 7 illustrates an example of a setup screen for
setting up the operational environment of the access point
indicator program 202. When a setup program, which is
stored in the HDD 109 in advance, has been started by the
user, this setup screen is displayed on the LCD 17 by this
setup program. The setup screen includes the following setup
items.
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[0080] (1)“Enable access pointindicator’”: When the check
box of “Enable access point indicator” has been marked by
the user, the access point indicator program 202 is enabled.
When the check mark in the check box of “Enable access
point indicator” has been cleared, the access point indicator
program 202 is not executed.

[0081] (2) “Display only when connectable to wireless
LAN network™: This setup item can be used only when the
check box of “Enable access point indicator” has been
marked. If the check box of “Display only when connectable
to wireless LAN network™ has been marked by the user, the
access point indicator program 202 determines whether a
registered access point is present in the detected access
points. The access point indicator program 202 displays the
indicator window 601 of FIG. 6 only when a registered access
point is present, and does not display the indicator window
601 of FIG. 6 when a registered access point is not present.
[0082] (3)“Display only icon™: This setup item can be used
only when the check box of “Enable access point indicator”
has been marked. The setup item of “Display only icon” is
used in order to execute setup as to whether the indicator
window 601 is automatically displayed when the logon pro-
cess is started. If the check box of “Display only icon™ has
been marked by the user, only the indicator icon 701 is dis-
played on the logon screen 401 when the logon process is
started, and the indicator window 601 is not displayed on the
logon screen 401.

[0083] (4) “Display non-registered wireless LAN access
point™: This setup item can be used only when the check box
of “Enable access point indicator” has been marked. If the
check box of “Display non-registered wireless LAN access
point” has been marked by the user, the access point indicator
program 202 also displays an access point, to which the
computer 10 was not previously connected, on the access
point list display area 601B of the indicator window 601 of
FIG. 6.

[0084] The values of the setup items, which have been set
by the setup screen of FIG. 7, are stored in a setup file as setup
values. The setup file may be stored in the HDD 109.

[0085] Next, referring to flow charts of FIG. 8, FIG. 9 and
FIG. 10, a description is given of the procedures of processes
which are executed by the function expansion DLL 302.

[0086] When an event of starting the logon process (logon
session start event) has occurred, the function expansion DLL
302 executes the process illustrated in FIG. 8. Examples of
the event of starting the logon process include the generation
of'alogon request to the operating system 201, the generation
of'a user switch request, and the generation of a lock release
request.

[0087] At the time of starting the logon process, the func-
tion expansion DLL 302 reads, from the setup file, setup
values corresponding to the respective setup items (step S11).
Then, the function expansion DLL 302 determines whether
such setup is executed as to start the access point indicator
program 202 at the time of the logon process, that is, whether
the setup item of “Enable access point indicator” indicates
“Enabled” (step S12).

[0088] Ifthe setup item of “Enable access point indicator”
indicates “Enabled” (YES in step S12), the function expan-
sion DLL 302 starts the access point indicator program 202,
thereby to display the indicator window 601 together with the
logon screen 401 (step S13). Then, the function expansion
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DLL 302 displays the indicator start icon (also referred to as
“indicator start button”) 701 on the logon screen 401 (step
S14).

[0089] Ifthe setup item of “Enable access point indicator”
does not indicate “Enabled” (NO in step S12), the function
expansion DLL 302 skips step S13, and displays the indicator
start icon 701 on the logon screen 401 (step S14).

[0090] When the indicator start icon 701 has been clicked,
the function expansion DLL 302 executes the process illus-
trated in FIG. 9. Specifically, when the indicator start icon 701
has been clicked, the function expansion DLL 302 starts the
access point indicator program 202, thereby to display the
indicator window 601 together with the logon screen 401
(step S21).

[0091] When alogon process termination event (logon ses-
sion termination event) has occurred, the function expansion
DLL 302 executes the process illustrated in FIG. 10.
Examples of the logon process termination event include the
success of logon, the success of user switching, the cancel of
logon, the cancel of user switching, the success of lock
release, and the cancel of lock release.

[0092] At the time of terminating the logon process, the
function expansion DLL 302 determines whether the indica-
tor window 601 is being displayed or not (step S31). If the
indicator window 601 is being displayed (YES in step S31),
the function expansion DLL 302 executes a termination pro-
cess #A (step S32). In the termination process #A, the func-
tion expansion DLL 302 executes a process of closing the
indicator window 601, and a process of terminating the access
point indicator program 202.

[0093] If the indicator window 601 is not being displayed
(NO in step S31), the function expansion DLL 302 executes
a termination process #B (step S33). In the termination pro-
cess #B, the function expansion DLL 302 executes a process
of terminating the access point indicator program 202.
[0094] Next, referring to FIG. 11, a description is given of
the process procedure which is executed by the access point
indicator program 202.

[0095] When the access point indicator program 202 has
been started, the access point indicator program 202 acquires
anaccess point detection result (scan result) from the wireless
communication device 112A via the API of the operating
system 201 (step S34). In step 34, the access point indicator
program 202 may send a wireless network detection request
to the API of the operating system 201. Responding to the
wireless network detection request, the operating system 201
may send a scan request to the wireless communication
device 112A. The wireless communication device 112A
detects access points covering the present position of the
computer 10 by executing the scan process. The detection
result of access points is returned to the access point indicator
program 202 via the API of the operating system 201.
[0096] Based onthe access point detection result which has
been acquired via the API of the operating system 201, the
access point indicator program 202 determines whether one
or more access points have been detected (step S35). If one or
more access points have been detected (YES in step S35), the
access point indicator program 202 determines whether a
connectable access point is included in the list of the detected
access point(s) (step S36). The connectable access point is,
for instance, a registered access point. The reason is that
information, such as an encryption key, for connecting to the
registered access point is already present in the operating
system 201. In step S36, the access point indicator program
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202 determines whether a registered access point, which is
managed by the operating system 201, is present in the list of
access point(s) detected by the wireless communication
device 112A.

[0097] Ifthe registered access point is present (YES in step
S36), the access point indicator program 202 creates the
access point list 601 so that the access point list 601 indicates
the registered access point (step S37), and displays the access
point list 601 on the logon screen 401 (step S38).

[0098] Depending on the setup values, the access point list
601 may display not only the registered access point but also
non-registered access point(s). In this case, the following
process is executed.

[0099] Ifno access point is detected (NO in step S35) or if
an available access point (registered access point) is not
present in the detected access point(s) (NO in step S36), the
access point indicator program 202 determines whether or not
to terminate the process (step S39). For example, if the setup
item of “Display only when connectable to wireless LAN
network” is enabled, the access point indicator program 202
terminates the process.

[0100] Onthe other hand, if the setup item of “Display only
when connectable to wireless LAN network™ is not enabled,
the access point indicator program 202 creates the access
point list 601 so as to display a list of all detected access points
(step S37), and displays the access point list 601 on the logon
screen 401 (step S38).

[0101] As has been described above, according to the
present embodiment, the access point list is displayed
together with the logon screen. Therefore, without using
dedicated hardware, it is possible to timely present the access
point list to the user, and to enhance the convenience for the
user with respect to the use of the wireless network.

[0102] In the case of a computer having two physically
different display devices, it is possible to display the logon
screen on one of the two display devices, while displaying the
access point list on the other display device. In this case, too,
since the indicator window 601 can be displayed together
with the logon screen 401, the convenience for the user with
respect to the use of the wireless network can be improved.

[0103] All the procedures of the access point list display
process of the embodiment can be executed by software.
Thus, the same advantageous effects as with the present
embodiment can easily be obtained simply by installing a
computer program, which executes the procedures of the
access point list display process, into an ordinary computer
through a computer-readable storage medium which stores
the computer program, and executing the computer program.

[0104] The various modules of the systems described
herein can be implemented as software applications, hard-
ware and/or software modules, or components on one or more
computers, such as servers. While the various modules are
illustrated separately, they may share some or all of the same
underlying logic or code.

[0105] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
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claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.
1. An information processing apparatus comprising:
a wireless communication device;
a display;
a logon process module configured to cause the display to
display a logon screen, in a logon process of identitying
a user account which uses an operating system; and

adisplay control module configured to cause the display to
display, together with the logon screen, an access point
list indicative of an access point detected by the wireless
communication device.

2. The information processing apparatus of claim 1,
wherein the display control module is configured to display
the access point list on the logon screen.

3. The information processing apparatus of claim 1, further
comprising a starting module configured to start the display
control module in response to a start of the logon process.

4. The information processing apparatus of claim 1, further
comprising a starting module configured to display a start
button on the logon screen and start the display control mod-
ule if the start button is operated.

5. The information processing apparatus of claim 1,
wherein the display control module is configured to display
the access point list on a movable window displayed on the
logon screen, to store position information indicative of a
destination position to which the window has been moved on
the logon screen, and to display, in the logon process which is
executed at a next time, the window at a position on the logon
screen, which is indicated by the stored position information.

6. The information processing apparatus of claim 1,
wherein the display control module is configured to deter-
mine whether a registered access point, which is managed by
the operating system and which was previously connected to
the wireless communication device, is present in a list of an
access point detected by the wireless communication device,
and to create, if the registered access point is present, the
access point list such that the access point list indicates the
registered access point.

7. A display control method of displaying information
relating to a wireless network near an information processing
apparatus, comprising:

causing a display of the information processing apparatus

to display a logon screen, in a logon process of identi-
fying a user account which uses an operating system of
the information processing apparatus; and

causing the display to display, together with the logon

screen, an access point list indicative of an access point
detected by a wireless communication device in the
information processing apparatus.

8. The display control method of claim 7, wherein the
causing the display to display the access point list comprises
causing the display to display the access point list on the
logon screen.

9. The display control method of claim 7, further compris-
ing starting the causing the display to display the access point
list in response to a start of the logon process.

10. The display control method of claim 7, further com-
prising:

displaying a start button on the logon screen; and

starting the causing the display to display the access point

list if the start button is operated.

11. The display control method of claim 7, wherein the
causing the display to display the access point list comprises
causing the display to display the access point list on a mov-
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able window displayed on the logon screen, storing position
information indicative of a destination position to which the
window has been moved on the logon screen, and causing the
display to display, in the logon process which is executed ata
next time, the window at a position on the logon screen, which
is indicated by the stored position information.

12. The display control method of claim 7, further com-
prising:

determining whether a registered access point, which is

managed by the operating system and which was previ-
ously connected to the wireless communication device,
is present in a list of an access point detected by the
wireless communication device; and

creating, if the registered access point is present, the access

point list such that the access point list indicates the
registered access point.

13. A computer readable, non-transitory storage medium
having stored thereon a program which causes a computer
capable of executing an operating system to display informa-
tion relating to a wireless network near the computer, the
program controlling the computer to execute functions of:

causing a display to display a logon screen, in a logon

process of identifying a user account which uses the
operating system; and

causing the display to display, together with the logon

screen, an access point list indicative of an access point
detected by a wireless communication device in the
computer.

14. The computer readable, non-transitory storage medium
of claim 13, wherein the causing the display to display the
access point list comprises causing the display to display the
access point list on the logon screen.

15. The computer readable, non-transitory storage medium
of claim 13, wherein the program further controls the com-
puter to execute a function of starting the causing the display
to display the access point list in response to a start of the
logon process.

16. The computer readable, non-transitory storage medium
of claim 13, wherein the program further controls the com-
puter to execute functions of:

displaying a start button on the logon screen; and

starting the causing the display to display the access point

list if the start button is operated.

17. The computer readable, non-transitory storage medium
of claim 13, wherein the causing the display to display the
access point list comprises causing the display to display the
access point list on a movable window displayed on the logon
screen, storing position information indicative of a destina-
tion position to which the window has been moved on the
logon screen, and causing the display to display, in the logon
process which is executed at a next time, the window at a
position on the logon screen, which is indicated by the stored
position information.

18. The computer readable, non-transitory storage medium
of claim 13, wherein the program further controls the com-
puter to execute functions of:

determining whether a registered access point, which is

managed by the operating system and which was previ-
ously connected to the wireless communication device,
is present in a list of an access point detected by the
wireless communication device; and

creating, if the registered access point is present, the access

point list such that the access point list indicates the
registered access point.
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