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(54) Information processing apparatus, information providing server, program, communication 
system, and login information providing server

(57) In one example embodiment, the communica-
tion system disclosed herein includes an information
processing apparatus (300) that acquires address infor-
mation from a memory device (100) having a free area
including the address information and a secure area in-
cluding account information. The information processing
apparatus (300) connects to a resource of a server (400)

using the acquired address information. The information
processing apparatus (300) causes a security server
(500) to acquire the account information from the memory
device (100) and transmit the acquired account informa-
tion to the server (400) such that the server (400) enables
a user to access the resource of the server (400) using
the account information.
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Description

CROSS REFERENCES TO RELATED APPLICATIONS

[0001] The present application claims priority to Japa-
nese Patent Application No. JP 2009-176573, filed in the
Japanese Patent Office on July 29, 2009, the entire con-
tents of which is being incorporated herein by reference.

BACKGROUND

[0002] JP-A-2002-366868 discloses an existing sys-
tem for purchasing goods by connecting to an e-com-
merce server of a virtual store on a communication net-
work. This patent document discloses a system provided
with an e-commerce support server that requests for
unique number data in an IC card with a credit card func-
tion and that transmits to an e-commerce server credit-
worthiness data that is generated by converting the re-
ceived unique number.
[0003] Also, JP-A-2002-366859 discloses an interme-
diate system that transfers information such as a credit
card number from an affiliate store to a card issuer and
that submits a credit request.
[0004] However, according to the existing technolo-
gies described above, loan and identity verification are
both performed by an agency server, and a process of
returning the results to an e-commerce server and an
affiliate store terminal which are the actual business en-
tities is performed. This method has a demerit that the
configuration of the agency server becomes complicated
and the system grows in scale, thereby making tremen-
dous costs necessary for the construction of the system.

SUMMARY

[0005] In light of the foregoing, it is desirable to provide
an information processing apparatus, an information pro-
viding server, a program, a communication system, and
a login information providing server which are novel and
improved, and which are capable of performing identity
verification by a secure configuration.
[0006] In an example embodiment, the information
processing apparatus includes: a processor; a commu-
nication unit operatively coupled to the processor; and a
memory device operatively coupled to the processor, the
memory device storing instructions that cause the proc-
essor, in cooperation with the communication unit and
the memory device, to, in response to a contactless com-
munication: (a) acquire address information from a sec-
ond memory device having: (i) a free area including the
address information; and (ii) a secure area including ac-
count information; (b) connect to a resource of a server
using the acquired address information; and (c) cause a
security server to: (i) establish a secure communication
path; (ii) acquire the account information from the second
memory device; and (ii) transmit the acquired account
information to the server such that the server enables a

user to access the resource of the server using the ac-
count information.
[0007] In an example embodiment, the contactless
communication occurs in response to a communication
card being brought into contact or into proximity with a
card reader/writer.
[0008] In an example embodiment, the instructions
cause the processor to request, from the server, a ses-
sion number used for confirming access to the resource
of the server.
[0009] In an example embodiment, the information
processing apparatus includes a reader/writer operative-
ly coupled to the processor. In an example embodiment,
the instructions cause the processor to operate with the
reader/writer to acquire the address information.
[0010] In an example embodiment, the second mem-
ory device is included in the information processing ap-
paratus. In an example embodiment, the second memory
device is included in a contactless communication card
that is separate from the information processing appara-
tus.
[0011] In an example embodiment, the address infor-
mation includes a URL. In an example embodiment, the
account information includes login information. In an ex-
ample embodiment, the server includes a web server.
[0012] In an example embodiment, the information
processing apparatus includes a display device opera-
tively coupled to the processor. In an example embodi-
ment, the method includes causing the processor to ex-
ecute the instructions to operate with the display device
to display a login screen.
[0013] In an example embodiment, a method of oper-
ating an information processing apparatus including in-
structions includes: in response to a contactless commu-
nication: (a) causing a processor to execute the instruc-
tions to acquire address information from a second mem-
ory device having: (i) a free area including the address
information; and (ii) a secure area including account in-
formation; (b) causing the processor to execute the in-
structions to connect to a resource of a server using the
acquired address information; and (c) causing the proc-
essor to execute the instructions to cause a security serv-
er to: (i) establish a secure communication path; (ii) ac-
quire the account information from the second memory
device; and (iii) transmit the acquired account information
to the server such that the server enables a user to access
the resource of the server using the account information.
[0014] In an example embodiment, the contactless
communication occurs in response to a communication
card being brought into contact or into proximity with a
card reader/writer.
[0015] In an example embodiment, the method in-
cludes causing the processor to execute the instructions
to request, from the server, a session number used for
confirming access to the resource of the server.
[0016] In an example embodiment, the information
processing apparatus includes a reader/writer. In an ex-
ample embodiment, the method includes causing the
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processor to execute the instructions to operate with the
reader/writer to acquire the address information.
[0017] In an example embodiment, the information
processing apparatus includes the second memory de-
vice. In an example embodiment, the second memory
device is included in a contactless communication card
that is separate from the information processing appara-
tus. In an example embodiment, the address information
includes a URL. In an example embodiment, the account
information includes login information. In an example em-
bodiment, the server includes a web server.
[0018] In an example embodiment, the information
processing apparatus includes a display device. In an
example embodiment, the method includes causing the
processor to operate with the display device to display a
login screen.
[0019] In an example embodiment, the server in-
cludes: a processor; a communication unit operatively
coupled to the processor; and a memory device opera-
tively coupled to the processor, the memory device stor-
ing instructions that cause the processor, in cooperation
with the communication unit and the memory device, to,
in response to a contactless communication: (a) connect
to an information processing apparatus, the information
processing apparatus being configured to connect to the
server by using address information acquired from a sec-
ond memory device having: (i) a free area including the
address information; and (ii) a secure area including ac-
count information; (b) acquire the account information
from a security server, the security server being config-
ured to acquire the account information from the secure
area of the second memory device; and (c) enable a user
to access a resource of the server using the acquired
account information from the security server.
[0020] In an example embodiment, the contactless
communication occurs in response to a communication
card being brought into contact or into proximity with a
card reader/writer.
[0021] In an example embodiment, the instructions
cause the processor to issue a session number to the
information processing apparatus, the session number
being used for confirming access to the resource of the
server.
[0022] In an example embodiment, the address infor-
mation includes a URL. In an example embodiment, the
account information includes login information. In an ex-
ample embodiment, the server is a web server. In an
example embodiment, the information processing appa-
ratus includes the second memory device.
[0023] In an example embodiment, the contactless
communication occurs in response to a communication
card being brought into contact or into proximity with a
card reader/writer.
[0024] In an example embodiment, the method of op-
erating a server including instructions includes: in re-
sponse to a contactless communication: (a) causing a
processor to execute the instructions to operate with a
communication unit to connect to an information process-

ing apparatus, the information processing apparatus be-
ing configured to connect to the server by using address
information acquired from a second memory device hav-
ing: (i) a free area including the address information; and
(ii) a secure area including account information; (b) caus-
ing the processor to execute the instructions to acquire
the account information from a security server, the secu-
rity server being configured to acquire the account infor-
mation from the secure area of the second memory de-
vice; and (c) causing the processor to execute the in-
structions to enable a user to access a resource of the
server using the acquired account information from the
security server.
[0025] In an example embodiment, the contactless
communication occurs in response to a communication
card being brought into contact or into proximity with a
card reader/writer.
[0026] In an example embodiment, the method in-
cludes causing the processor to execute the instructions
to issue a session number to the information processing
apparatus, the session number being used for confirming
access to the resource of the server.
[0027] In an example embodiment, the address infor-
mation includes a URL. In an example embodiment, the
account information includes login information. In an ex-
ample embodiment, the server is a web server.
[0028] In an example embodiment, the information
processing apparatus includes the second memory de-
vice.
[0029] In an example embodiment, an information
processing apparatus includes: a processor; a commu-
nication unit operatively coupled to the processor; and a
first memory device operatively coupled to the processor,
the memory device storing instructions that cause the
processor, in cooperation with the communication unit
and the memory device, to, in response to contactless
communication: (a) cause a display device to start a
browser of a security server; (b) acquire address infor-
mation from a second memory device having: (i) a free
area including the address information; and (ii) a secure
area including account information; (c) via the browser
of the security server, access a server using the acquired
address information; and (d) cause the security server
to: (i) establish a secure communication path; (ii) enable
a user to select a first access destination or a second
access destination; (iii) in response to the first access
destination being selected, access the information
processing apparatus; and (iv) in response to the second
access destination being selected, access the secure ar-
ea of the second memory device.
[0030] In an example embodiment, the contactless
communication occurs in response to a communication
card being brought into contact or into proximity with a
card reader/writer. In an example embodiment, the infor-
mation processing apparatus includes a reader/writer op-
eratively coupled to the processor. In an example em-
bodiment, the instructions cause the processor to oper-
ate with the reader/writer to acquire the address informa-
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tion.
[0031] In an example embodiment, the second mem-
ory device is included in the information processing ap-
paratus. In an example embodiment, the second memory
device is included in a contactless communication card
that is separate from the information processing appara-
tus.
[0032] In an example embodiment, the address infor-
mation includes a URL. In an example embodiment, the
account information includes login information. In an ex-
ample embodiment, the server includes a web server.
[0033] In an example embodiment, a method of oper-
ating an information processing apparatus including in-
structions includes: in response to contactless commu-
nication: (a) causing a processor to execute the instruc-
tions to cause a display device to start a browser of a
security server; (b) causing the processor to execute the
instructions to acquire address information from a second
memory device having: (i) a free area including the ad-
dress information; and (ii) a secure area including ac-
count information; (c) causing the processor to execute
the instructions to, via the browser of the security server,
access a server using the acquired address information;
and (d) causing the security server to: (i) establish a se-
cure communication path; (ii) enable a user to select a
first access destination or a second access destination;
(iii) in response to the first access destination being se-
lected, access the information processing apparatus;
and (iv) in response to the second access destination
being selected, access the secure area of the second
memory device.
[0034] In an example embodiment, the contactless
communication occurs in response to a communication
card being brought into contact or into proximity with a
card reader/writer.
[0035] In an example embodiment, the information
processing apparatus includes a reader/writer. In an ex-
ample embodiment, the method includes causing the
processor to execute the instructions to operate with the
reader/writer to acquire the address information.
[0036] In an example embodiment, the information
processing apparatus includes the second memory de-
vice. In an example embodiment, the second memory
device is included in a contactless communication card
that is separate from the information processing appara-
tus.
[0037] In an example embodiment, the address infor-
mation includes a URL. In an example embodiment, the
account information includes login information. In an ex-
ample embodiment, the server includes a web server.
[0038] According to the embodiments of the present
disclosure described above, there can be provided an
information processing apparatus, an information provid-
ing server, a program, a communication system, and a
login information providing server which are capable to
performing identity verification by a secure configuration.
[0039] Additional features and advantages are de-
scribed herein, and will be apparent from the following

Detailed Description and the figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040]

FIG. 1 is a conceptual diagram schematically show-
ing a system configuration according to a first em-
bodiment, and information exchange;
FIG. 2 is a schematic diagram showing the configu-
ration of a system according to the first embodiment
of the present disclosure;
FIG. 3 is a sequence diagram for describing a proc-
ess performed by the system of the first embodiment;
FIG. 4 is a sequence diagram showing the details of
a login information acquisition procedure of step S28
in FIG. 3 between a SAM server and a contactless
communication card;
FIG. 5 is a functional block diagram showing the con-
figuration of a personal computer according to the
first embodiment;
FIG. 6 is a functional block diagram showing the con-
figuration of a Web server according to the first em-
bodiment;
FIG. 7 is a conceptual diagram schematically show-
ing a system configuration according to a second
embodiment, and information exchange;
FIG. 8 is a sequence diagram showing a process
performed by the system of the second embodiment;
FIG. 9 is a sequence diagram showing the process
of step S88;
FIG. 10 is a functional block diagram showing the
configuration of a personal computer according to
the second embodiment;
FIG. 11 is a conceptual diagram schematically show-
ing a system configuration according to a third em-
bodiment, and information exchange;
FIG. 12 is a conceptual diagram schematically show-
ing a system configuration according to the third em-
bodiment, and information exchange;
FIG. 13 is a sequence diagram showing a process
of the third embodiment;
FIG. 14 is a sequence diagram showing the details
of a local access process of step S158 in FIG. 13;
FIG. 15 is a flow chart for describing a local access
process (step S228 and later steps) by a SAM server;
FIG. 16 is a functional block diagram showing the
configuration of a personal computer according to
the third embodiment; and
FIG. 17 is a functional block diagram showing the
configuration of a SAM server according to the third
embodiment.

DETAILED DESCRIPTION

[0041] Hereinafter, preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the appended drawings. Note that, in this spec-
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ification and the appended drawings, structural elements
that have substantially the same function and structure
are denoted with the same reference numerals, and re-
peated explanation of these structural elements is omit-
ted.
[0042] Additionally, an explanation will be given in the
following order:

1. First Embodiment (Configuration Example of Ac-
quiring Login Information from SAM Server).
2. Second Embodiment (Example of Assigning Ses-
sion Number for Login Identification).
3. Third Embodiment (Example of Connecting to Ac-
cess URL on Virtual Web of SAM Server).

1. First Embodiment

[0043] FIG. 1 is a conceptual diagram schematically
showing a system configuration according to a first em-
bodiment, and information exchange. As shown in the
conceptual diagram of FIG. 1, a system according to the
present embodiment includes a contactless communica-
tion card 100, a card reader/writer 200, a personal com-
puter 300, a Web server 400, and a SAM (Secure Appli-
cation Module) server 500.
[0044] Describing the concept of information exchange
of the present embodiment based on FIG. 1, the contact-
less communication card 100 includes within its memory
a free area and a secure area. Information such as a URL
is stored in the free area, and login information such as
a username and a password is stored in the secure area.
When the contactless communication card 100 is brought
into contact or into proximity with the card reader/writer
200, the browser of the personal computer 300 is started,
and the URL stored in the free area of the contactless
communication card 100 is opened by the communica-
tion with the Web server 400.
[0045] When the URL of the Web server 400 is opened,
the login information such as a username and a password
is requested. The Web server 400 requests the SAM
server 500 for these pieces of login information. The SAM
server 500 requests the contactless communication card
100, via the Web server 400, the personal computer (PC)
300 and the card reader/writer 200, for the readout from
the secure area of the contactless communication card
100, and acquires the login information. Then, the SAM
server 500 transmits the acquired login information to the
Web server 400. The Web server 400 logs in to the URL
using the received login information. This enables a user
to access the URL of the Web server 400 by simply bring-
ing the contactless communication card 100 into contact
or into proximity with the card reader/writer 200.
[0046] Next, the system of the present embodiment
will be described in detail based on FIGS. 2 to 4. FIG. 2
is a schematic diagram showing the configuration of the
system according to the first embodiment of the present
disclosure. As shown in FIG. 2, the system of the present
embodiment includes the contactless communication

card 100, the card reader/writer (R/W) 200, the personal
computer (PC) 300, the Web server 400, and the SAM
(Secure Application Module) server 500. The personal
computer 300, the Web server 400, and the SAM server
500 are connected in such a way that communication
with each other is possible via the Internet 800.
[0047] The contactless communication card 100 in-
cludes an RF unit 102, a CPU 104, and a memory 106.
The RF unit 102 extracts a baseband signal that has been
superimposed by a Manchester scheme from a carrier
(RF signal) in 13.56 MHz band generated by the card
reader/writer 200, and receives data. Also, the RF unit
102 transmits data to the card reader/writer 200 by su-
perimposing on the carrier the baseband signal of the
contactless communication card 100. The CPU 104 per-
forms these communication controls, an access control
to the memory 106 in the card, and encryption/decryption
process of data. The memory 106 has its area divided
for each service, and each area is set with an attribute
of writable/readable. Specifically, mainly two attributes
are determined for the area of the memory 106: an area
to which access through authentication and encryption
is necessary (hereunder, referred to as a secure area),
and an area with no access restriction (hereunder, re-
ferred to as a free area.
[0048] The card reader/writer 200 includes an RF unit
202, and a CPU 204. The RF unit 202 generates a carrier
in 13.56 MHz band, and communicates with the contact-
less communication card 100 by superimposition of a
baseband signal on a transmitted wave and extraction
of a baseband signal from a received wave. The CPU
204 converts a communication control command that is
received from the personal computer 300 to a baseband
signal, and transmits the same to the RF unit 202. Also,
the CPU 204 transforms a baseband signal that is re-
ceived from the RF unit 202 into a communication control
command format for a PC, and transmits the same to the
personal computer 300.
[0049] The personal computer 300 includes a card
control unit 302, a communication unit 304, a user inter-
face (UI) unit 306, and a CPU 308. The card control unit
302 issues a card control command, and performs trans-
mission/reception with the card reader/writer 200. The
communication unit 304 communicates with a server on
the Internet 800, such as the SAM server 500, the Web
server 400, and the like. The user interface unit 306 has
a function of means for a user to input instruction by a
keyboard, a mouse, or the like, or of output means for
the user, such as a display, a sound output unit, or the
like. The CPU 308 displays and controls a Web browser
based on html information obtained from a server. Fur-
thermore, the CPU 308 encrypts an Internet communi-
cation path based on encryption setting information
shared with a server, and converts a control signal from
the SAM server 500 to the card reader/writer 200.
[0050] Next, an explanation will be given on a process
to be performed by the system of the first embodiment,
based on the sequence diagram of FIG. 3. First, an ex-
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planation will be given on the reading of card. The per-
sonal computer 300 transmits a read control signal to the
card reader/writer 200 to read information in the free area
of the contactless communication card 100 (step S10).
[0051] Next, the card reader/writer 200 performs poll-
ing (step S12). Here, the card reader/writer 200 detects
a card by sending a carrier. When an antenna of the
contactless communication card 100 receives the carrier
and the CPU 104 is activated by the power, the contact-
less communication card 100 returns a unique identifier
(IDm) and the type of the card (system code).

1.2) Free Area Reading

[0052] The card reader/writer 200 that succeeded in
detecting the card accesses the access free area in the
contactless communication card 100. The card reader/
writer 200 reads the destination URL (start URL) to be
used at the time of the Web browser of the personal com-
puter 300 connecting to the Internet and the URL of the
SAM server 500 provided with a SAM (Secure Applica-
tion Module) (step S14). This causes the destination URL
of the Web browser and the URL of the SAM server 500
to be sent to the card reader/writer 200 (step S16), and
furthermore, to the personal computer 300 (step S18).

2) Web Browser Start

[0053] The personal computer 300 starts a Web brows-
er for displaying an html file received from the Web server
400 (step S20). Additionally, Internet Explorer, Firefox or
the like can be used as the Web browser, for example.

3) http_get (Start URL, SAM_URL) Command Transmis-
sion

[0054] The Web browser of the personal computer 300
transmits a http_get command (including the start URL
and the URL of the SAM server 500) (step S22), and
connects to the URL of the Web server 400 via the Inter-
net 800 by the http_get command. The Web browser of
the personal computer 300 passes the URL of the SAM
server 500 to the Web server 400. Then, the Web browser
of the personal computer 300 analyses the received data
in a http format acquired by the http_get command, and
displays a login screen. Here, the address (URL) of the
SAM server 500 is added to the http_get command as
an argument. The addition of the address (URL) of the
SAM server to the http_get command can be performed
such as https://www.sample_web_server.co.jp/sam_
login.cgi?URL=https://www.sam_server.co.jp , for ex-
ample.

3.1) Communication Path Encryption

[0055] When the http_get command is received from
the personal computer 300, the Web server 400 operates
a CGI, and encrypts the communication path to the SAM

server 500 by SSL or the like (step S24). Then, the Web
server 400 accesses the SAM server 500 by using the
URL of the SAM server 500 acquired from the personal
computer 300.

3.2) Login Information Request

[0056] The Web server 400 requests the SAM server
500 for login information (step S26). The SAM server 500
acquires the login information (username and password)
from the secure area of the contactless communication
card 100 (step S28), and logs in to the Web server 500.
The process of step S28 will be described in detail below.

3.2.1) Details of Login Information Acquisition

[0057] FIG. 4 is a sequence diagram showing the de-
tails of a login information acquisition procedure of step
S28 in FIG. 3 between the SAM server 500 and the con-
tactless communication card 100.

Secure Client Start Request

[0058] The SAM server 500 transmits, to the Web serv-
er 400, a security client request command for the per-
sonal computer 300 (step S40).

1.1) Transfer (Secure Client Start Request)

[0059] First, the SAM server 500 issues a secure client
start request to the Web server 400 by transmitting the
http_get command or the like (step S40). The secure
client is a program held in the personal computer 300.
The Web server 400 transfers the request command for
the secure client to the personal computer 300 connected
by using the http_get command (step S42).

1.1.1) Secure Client Start

[0060] The CPU 308 within the personal computer 300
that received the security client start command starts the
security client (step S44). This client program encrypts
the communication path between the SAM server 500
and the personal computer 300. Also, this client program
converts the card control command received from the
SAM server 500 to a control command of the card reader/
writer 200, and performs card control for the contactless
communication card 100. This causes the path from the
personal computer 300 to the SAM server 500 via the
Web server 400 to be encrypted, and causes a packet
to be transmitted/received between the SAM server 500,
the Web server 400, and the personal computer 300 to
be encrypted. Accordingly, what kind of command is
transmitted to the contactless communication card 100
can be hidden.

9 10 
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2) Authentication Request (Public Information 1)

[0061] The SAM server 500 that established the en-
crypted communication path transmits an authentication
request command to the personal computer 300 to re-
quest the contactless communication card 100 for the
authentication of the encryption (step S46). Public infor-
mation (public key) 1 generated by a random number N1
and a private key A is included in this command. The
authentication request is performed in an encrypted
transmission path between the SAM server 500, the Web
server 400, and the personal computer 300. Additionally,
it is assumed that the contactless communication card
100 is in proximity or in contact with the card reader/writer
200 at this time point, and that it is able to communicate
with the card reader/writer 200.

1) Transfer (Authentication Request)

[0062] The Web server 400 that received the authen-
tication request command from the SAM server 500
transfers the command to the personal computer 300 as
it is (step S48).

2.1.1) Authentication Request (Public Information 1)

[0063] After converting the authentication request
command to that for the card reader/writer 200, the per-
sonal computer 300 transmits the same to the card read-
er/writer 200 (step S50).

2.1.1.1) Authentication Request (Public Information 1)

[0064] After converting the authentication request
command to an RF signal, the card reader/writer 200
transmits the same to the contactless communication
card 100 (step S52). The private key A is stored in the
contactless communication card 100, and thus the con-
tactless communication card 100 generates public infor-
mation (public key) 2 by this key A and a random number
N2. The public information 2 is returned to the SAM server
500 via the card reader/writer 200, the personal computer
300, and the Web server 400.

3), 4) Shared Key Generation

[0065] By transmitting/receiving and exchanging the
public information 1 and 2, the contactless communica-
tion card 100 and the SAM server 500 each generate a
shared key (private key), which is the same key for both
the contactless communication card 100 and the SAM
server 500 (steps S54, S56), and the shared key is
shared. After the shared key is generated, a read value
of a necessary area in the secure area of the contactless
communication card 100 is transmitted, being encrypted
by this shared key. Additionally, the generation of the
shared key from step S46 to step S56 can be performed
by a method generally called "Diffie-Hellman key ex-

change". The encrypted communication path from the
SAM server 500 to the contactless communication card
100 is formed in this manner, and the SAM server 500
and the contactless communication card 100 will be in a
state where secure communication is possible.

5) Security Area Read Request

[0066] To acquire the login information (username,
password, and the like) written in the secure area of the
contactless communication card 100, the SAM server
500 transmits to the personal computer 300, via the Web
server 400, a Read request for the secure area of the
contactless communication card 100, using the encrypt-
ed communication path (step S58). Information on an
area to be accessed (service area) on the memory 106
of the contactless communication card 100 is included
in the Read request for the secure area.

5.1) Transfer (Secure Area Read Request)

[0067] The Web server 400 that received the Read re-
quest for the secure area from the SAM server 500 trans-
mits the command to the personal computer 300 as it is
(step S60).

5.1.1) Secure Area Read Request

[0068] When the Read request for the secure area is
received, the security client on the personal computer
300 converts the Read request for the secure area into
a command format for the card reader/writer 200, and
transmits the same to the card reader/writer 200 (step
S62).

5.1.1.1) Secure Area Access

[0069] The card reader/writer 200 that received the
Read request for the secure area accesses the secure
area of the contactless communication card 100 (step
S64). The contactless communication card 100 encrypts
the login information (username and password) stored
in the secure area by the shared key, and returns it to
the SAM server 500 via the encrypted transmission path
(step S66).

6) Login Information Decryption

[0070] When the login information of the contactless
communication card 100 is received from the encrypted
transmission path, the SAM server 500 decrypts the en-
crypted login information by using the shared key (step
S68).
[0071] The SAM server 500 can acquire the login in-
formation from the contactless communication card 100
in step S28 in FIG. 3 by the sequence in FIG. 4 described
above.
[0072] The SAM server 500 sends the decrypted login
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information to the Web server 400 (step S30 in FIG. 3).
The Web server 400 performs login by the received de-
crypted login information. The login to the Web server
400 is thus completed (step S30), and a screen after login
is displayed on the screen of the personal computer 300.
Accordingly, a user can check on the Web browser
screen of the personal computer 300 that he/she has
logged in.
[0073] Accordingly, since the login information of the
secure area of the contactless communication card 100
is transmitted from the SAM server 500 to the Web server
400, the user can automatically log in to the Web server
400 without inputting the username, the password, or the
like, to the login screen.
[0074] FIG. 5 is a functional block diagram showing
the configuration of the personal computer 300 according
to the first embodiment. As shown in FIG. 5, the personal
computer 300 includes an access destination information
transmitting unit 310, a login information transmitting unit
312, and a reception processing unit 314. Each functional
block can be configured from hardware, the CPU 308,
and software (program) for causing the CPU 308 to func-
tion that are provided in the personal computer 300. The
program can be stored in a hard disk provided in the
personal computer 300, or in a recording medium such
as a memory that is externally connected to the personal
computer 300.
[0075] Furthermore, FIG. 6 is a functional block dia-
gram showing the configuration of the Web server 400
according to the first embodiment. As shown in FIG. 6,
the Web server 400 includes an access destination in-
formation acquisition unit 410, a login information acqui-
sition unit 412, a login execution unit 414, and a trans-
mission processing unit 416. Each functional block can
be configured from hardware, a CPU 402, and software
(program) for causing the CPU 402 to function that are
provided in the Web server 400. The program can be
stored in a hard disk provided in the Web server 400, or
in a recording medium such as a memory that is exter-
nally connected to the Web server 400.
[0076] As described above, according to the first em-
bodiment, the SAM server 500 sends the login informa-
tion that has been sent to the SAM server 500 from the
encrypted transmission path to the Web server 400, and
logs in to the Web server 400. This allows a user to per-
form easy login by simply holding the contactless com-
munication card 100 over the card reader/writer 200.

2. Second Embodiment

[0077] Next, an explanation will be given on the second
embodiment of the present disclosure. The second em-
bodiment relates to a login through the SAM server 500
using a session number.
[0078] FIG. 7 is a conceptual diagram schematically
showing a system configuration according to the second
embodiment, and information exchange. As shown in the
conceptual diagram of FIG. 7, the system of the present

embodiment also includes the contactless communica-
tion card 100, the card reader/writer 200, the personal
computer 300, the Web server 400, and the SAM (Secure
Application Module) server 500.
[0079] Describing the concept of information exchange
of the present embodiment based on FIG. 7, the contact-
less communication card 100 includes within its memory
a free area and a secure area. Information such as a URL
is stored in the free area, and login information such as
a username and a password is stored in the secure area.
When the contactless communication card 100 is brought
into contact or into proximity with the card reader/writer
200, the browser of the personal computer 300 is started,
and the URL stored in the free area of the contactless
communication card 100 is opened by the communica-
tion with the Web server 400.
[0080] When the URL of the Web server 400 is opened,
the login information such as a username and a password
is requested. The personal computer 300 requests the
SAM server 500 for these pieces of login information.
The SAM server 500 requests the contactless commu-
nication card 100, via the personal computer (PC) 300
and the card reader/writer 200, for the readout from the
secure area of the contactless communication card 100,
and acquires the login information. Then, the SAM server
500 transmits the acquired login information to the Web
server 400. The Web server 400 logs in to the URL by
the received login information. This enables a user to
access the URL of the Web server 400 by simply bringing
the contactless communication card 100 into contact or
into proximity with the card reader/writer 200.
[0081] Next, the system of the present embodiment
will be described in detail based on FIGS. 8 and 9. The
system configuration according to the second embodi-
ment and the configurations of the contactless commu-
nication card 100, the card reader/writer 200, the person-
al computer 300, the Web server 400, and the SAM serv-
er 500 are the same as those in FIG. 2.
[0082] FIG. 8 is a sequence diagram showing a proc-
ess performed by the system of the second embodiment.
First, the personal computer 300 reads the contactless
communication card (steps S70 to S78). Then, the per-
sonal computer 300 starts a Web browser (step S80).
The processes of steps S70 to S80 are the same as the
processes of steps S10 to S20 in FIG. 3.

3) http_get (Start URL) Command Transmission

[0083] The Web browser of the personal computer 300
transmits a http_get command (including the start URL)
(step S82). Then, the Web browser connects to the URL
of the Web server 400 via the Internet 800 by the http_
get command, analyses received data in a http format
acquired by the http_get command, and displays a login
screen.
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4) https_get (Session Number Request)

[0084] After encrypting the communication path to the
Web server 400 by SSL, the personal computer 300 ac-
cesses the Web server 400, and requests the server for
the issuance of a session number (step S84). Here, the
session number to be issued by the Web server 400 is
to be distinguishable from a login session number of an-
other user by the use of a random number or the like, or
it is to be invalidated when a certain expiration date is
reached. As will be described later, the session number
is a number that is used for confirming the login by a user,
and it is to be a unique number.
[0085] For example, the personal computer 300 trans-
mits "https://www.web_server.co.jp/login.html+get_
session_number.cgi" by the https_get command. The
Web server 400 describes a session number generated
by an execution code (CGI script or the like) in an html
format, and returns it to the https_get (step S85).

5) https_get (SAM_URL, login_URL, Session Number)

[0086] The personal computer 300 accesses the SAM
server 500 after encrypting the communication path to
the SAM server 500 by SSL, and transmits to the SAM
server 500 a login request command to the Web server
400 (step S86). At this time, the URL of the Web server
400, which is the login destination, the URL of the SAM
server 500, and the session number information acquired
from the Web server 400 in step S85 are added to the
request command as arguments. Additionally, the URL
of the login destination and the URL of the SAM server
500 are read out from the memory of the contactless
communication card 100.
[0087] For example, the personal computer 300 trans-
mits "https://www.sam_server.co.jp/remote_login.cgi?
URL=www.web_server.co.jp?session= XXX" by the
https_get command, and the SAM server 500 activates
an execution code (CGI script or the like) for login infor-
mation acquisition.

5.1) Login Information Acquisition

[0088] Next, the SAM server 500 acquires login infor-
mation from the secure area of the contactless commu-
nication card 100 (step S88). The acquisition method
here is the same as the process described with FIG. 4
of the first embodiment, but the Web server 400 does not
mediate between the SAM server 500 and the personal
computer 300. The second embodiment is different from
the first embodiment in that the SAM server 500 and the
personal computer 300 directly communicate with each
other.
[0089] FIG. 9 is a sequence diagram showing the proc-
ess of step S88.

1) Secure Client Start Request

[0090] First, the SAM server 500 issues a secure client
start request to the personal computer 300 by transmit-
ting the http_get command or the like (step S100). The
secure client is a program held in the personal computer
300.

1.1.1) Secure Client Start

[0091] The CPU 308 within the personal computer 300
that received the security client start command starts the
security client (step S102). This client program is a pro-
gram that encrypts the communication path between the
SAM server 500 and the personal computer 300, and
that also converts the card control command received
from the SAM server 500 to a control command of the
card reader/writer 200 and performs card control for the
contactless communication card 100. This causes the
path from the personal computer 300 to the SAM server
500 to be encrypted, and causes a packet to be trans-
mitted/received between the SAM server 500, the Web
server 400, and the personal computer 300 to be encrypt-
ed. Accordingly, what kind of command is transmitted to
the contactless communication card 100 can be hidden

2) Authentication Request (Public Information 1)

[0092] The SAM server 500 that established the en-
crypted communication path transmits an authentication
request command to the personal computer 300 to re-
quest the contactless communication card 100 for the
authentication of the encryption (step S104). Public in-
formation (public key) 1 generated by a random number
N1 and a private key A is included in this command. The
authentication request is performed in an encrypted
transmission path between the SAM server 500, the Web
server 400, and the personal computer 300. Additionally,
it is assumed that the contactless communication card
100 is in proximity or in contact with the card reader/writer
200 at this time point, and that it is able to communicate
with the card reader/writer 200.

2.1) Authentication Request (Public Information 1)

[0093] After converting the authentication request
command to that for the card reader/writer 200, the per-
sonal computer 300 transmits the same to the card read-
er/writer 200 (step S106).

2.1.1) Authentication Request (Public Information 1)

[0094] After converting the authentication request
command to an RF signal, the card reader/writer 200
transmits the same to the contactless communication
card 100 (step S108). The private key A is stored in the
contactless communication card 100, and thus the con-
tactless communication card 100 generates public infor-

15 16 



EP 2 709 335 A1

10

5

10

15

20

25

30

35

40

45

50

55

mation (public key) 2 by this key A and a random number
N2. The public information 2 is returned to the SAM server
500 via the card reader/writer 200 and the personal com-
puter 300 (step S109).

3), 4) Shared Key Generation

[0095] By transmitting/receiving and exchanging the
public information 1 and 2, the contactless communica-
tion card 100 and the SAM server 500 each generate a
shared key (private key), which is the same key for both
the contactless communication card 100 and the SAM
server 500 (steps S110, S112), and the shared key is
shared. After the shared key is generated, a read value
of a necessary area in the secure area of the contactless
communication card 100 is transmitted, being encrypted
by this shared key. Additionally, as with the first embod-
iment, the generation of the shared key from step S104
to step S112 can be performed by a general method
called "Diffie-Hellman key exchange". The encrypted
communication path from the SAM server 500 to the con-
tactless communication card 100 is formed in this man-
ner, and the SAM server 500 and the contactless com-
munication card 100 will be in a state where secure com-
munication is possible.

5) Security Area Read Request

[0096] The SAM server 500 acquires the login infor-
mation (username, password, and the like) written in the
secure area of the contactless communication card 100.
To do this, the SAM server 500 transmits to the personal
computer 300 a Read request for the secure area of the
contactless communication card 100, using the encrypt-
ed communication path (step S114). Information on an
area to be accessed (service area) on the memory 106
of the contactless communication card 100 is included
in the Read request for the secure area.

5.1) Secure Area Read Request

[0097] When the Read request for the secure area is
received, the security client on the personal computer
300 converts the Read request for the secure area into
a command format for the card reader/writer 200. Then,
the security client transmits the Read request in convert-
ed command format to the card reader/writer 200 (step
S116).

5.1.1) Secure Area Access

[0098] The card reader/writer 200 that received the
Read request for the secure area accesses the secure
area of the contactless communication card 100 (step
S118). The contactless communication card 100 en-
crypts the login information (username and password)
stored in the secure area by the shared key, and returns
the same to the SAM server 500 via the encrypted trans-

mission path (step S120).

6) Login Information Decryption

[0099] When the login information of the contactless
communication card 100 is received from the encrypted
transmission path, the SAM server 500 decrypts the en-
crypted login information by using the shared key (step
S122).
[0100] The SAM server 500 can acquire the login in-
formation from the contactless communication card 100
in step S88 in FIG. 8 by the sequence in FIG. 9 described
above.

5.2) Communication Path Encryption

[0101] The SAM server 500 that acquired the login in-
formation connects to the Web server 400 that is speci-
fied by the login URL acquired in step S86 in FIG. 8, and
encrypts the communication path by a process of SSL
or the like (step S90 in FIG. 8).

5.3) Login Request (Login Information, Session Number)

[0102] The SAM server 500 transmits to the Web serv-
er 400 a command including the login information (the
username, the password, the session number, and the
like) (step S92). The Web server 400 can identify for
which session the login from the SAM server 500 is meant
by receiving the session number. The Web server 400
checks the TRUE/FALSE of the login information, and
then, in case of TRUE, performs login and transmits a
login complete notification to the SAM server 500 (step
S94). The SAM server 500 that received the login com-
plete notification similarly returns a login complete noti-
fication to the personal computer 300 (step S95).

6) https_get (Login Confirmation, Session Number)

[0103] When the login complete notification is re-
ceived, the personal computer 300 transmits the session
number to the Web server 400 (step S96), and confirms
that the login from the SAM server 500 is complete. For
example, the personal computer 300 transmits "https:
//www.sample_web_server.co.jp/sam_login_cfm.cgi?
session=YYY" by a https_get command, and the Web
server 400 returns a login result. This causes a screen
after login to be displayed on the screen of the personal
computer 300. Accordingly, a user can check on the Web
browser screen of the personal computer 300 that he/she
has logged in.
[0104] FIG. 10 is a functional block diagram showing
the configuration of the personal computer 300 according
to the second embodiment. As shown in FIG. 10, the
personal computer 300 includes an access destination
information transmitting unit 320, an identification infor-
mation acquisition unit 322, a login information transmit-
ting unit 324, and a reception processing unit 326. Each
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functional block can be configured from hardware, the
CPU 308, and software (program) for causing the CPU
308 to function that are provided in the personal computer
300. The program can be stored in a hard disk provided
in the personal computer 300, or in a recording medium
such as a memory that is externally connected to the
personal computer 300.
[0105] As described above, according to the second
embodiment, by using a session number at the time of
displaying the URL of the Web server 400 on the Web
browser of the personal computer 300, the Web server
400 and the SAM server 500 can be operated in parallel.
Therefore, the information of the access destination to
which login is performed based on the session number
can be displayed on the personal computer 300 in a state
where the Web server 400 and the SAM server 500 are
operating parallel to each other.

3. Third Embodiment

[0106] Next, an explanation will be given on the third
embodiment of the present disclosure. The third embod-
iment relates to a virtual browser that is a localized secure
area.
[0107] FIGS. 11 and 12 are conceptual diagrams sche-
matically showing system configurations according to the
third embodiment, and information exchange. The sys-
tem of the present embodiment also includes the con-
tactless communication card 100, the card reader/writer
200, the personal computer 300, the Web server 400,
and the SAM (Secure Application Module) server 500.
[0108] Describing the concept of information exchange
of the present embodiment based on FIGS. 11 and 12,
the contactless communication card 100 includes within
its memory a free area and a secure area. Information
such as a URL is stored in the free area, and login infor-
mation such as a username and a password is stored in
the secure area. When the contactless communication
card 100 is brought into contact or into proximity with the
card reader/writer 200, the browser of the SAM server
500 is started. Furthermore, by the SAM server 500 com-
municating with the Web server 400, the browser (virtual
browser) of the SAM server 500 is displayed, with the
URL of the Web server 400 displayed thereon, on the
personal computer 300.
[0109] In case the URL of the Web server 400 requests
for the login information such as a username and a pass-
word, the SAM server 500 acquires the login information
from the contactless communication card 100 through
an encrypted communication path, as shown in FIG. 12.
[0110] Furthermore, in case the Web server 400 issues
a local access request, the SAM server 500 accesses
local information. At this time, the SAM server 500 ac-
cesses a storage medium such as a hard disk drive pro-
vided in the personal computer 300 or the secure area
of the contactless communication card 100 depending
on the selection of a user, and writes in or reads out cache
information or the like, as shown in FIG. 12. This enables

the user to access the URL of the Web server 400 via
the virtual browser on the SAM server 500 by simply
bringing the contactless communication card 100 into
contact or into proximity with the card reader/writer 200.
[0111] Next, the system of the present embodiment
will be described in detail based on FIGS. 13 to 15. The
system configuration according to the third embodiment
and the configurations of the contactless communication
card 100, the card reader/writer 200, the personal com-
puter 300, the Web server 400, and the SAM server 500
are the same as those in FIG. 2. FIG. 13 is a sequence
diagram showing a process of the third embodiment.

1) Contactless Communication Card 100 Reading

[0112] First, the personal computer 300 reads the con-
tactless communication card (steps S130 to S138). Then,
the personal computer 300 starts a Web browser (step
S140). The processes of steps S 130 to S 138 are the
same as the processes of steps S10 to S20 in FIG. 3

3) Virtual Browser Start

[0113] The Web browser of the personal computer 300
connects to the destination URL of the SAM server 500
via the Internet 800, and transmits a start request for a
virtual browser to the SAM server 500 by a http_get com-
mand (step S 142). This causes the Web browser (virtual
browser) to be launched at the SAM server 500. There-
after, html data that the virtual browser receives from the
Web server 400 is normally transferred to the personal
computer 300, and the Web browser of the personal com-
puter 300 will analyze the received data and display the
same on a screen. Accordingly, as shown in FIG. 11, on
the display screen of the personal computer 300, the vir-
tual browser of the SAM server 500 is displayed on the
Web browser of the personal computer 300 and informa-
tion specified by the URL of the Web server 400 is dis-
played on the virtual browser.

4) Web Access Request

[0114] The personal computer 300 transmits to the
SAM server 500 a request command for Web access
after adding the URL information of the destination ac-
quired from the card in step S138 (S144).

4.1) http_get (Start URL)

[0115] The SAM server 500 transmits a http_get com-
mand including the received URL to the Web server 400
(step S146), and transfers received http data to the per-
sonal computer 300. This causes the URL of the Web
server 400 to be displayed on the display screen of the
personal computer 300.
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5) Login Request

[0116] Here, in case the Web server 400 to be started
displays a login screen, the personal computer 300 trans-
mits a login request command to the SAM server 500
(step S 148).

.1) Login Information (Username, Password) Acquisition

[0117] When the login request command is received,
the SAM server 500 performs a process of acquiring login
information (step S150). The login information is acquired
from the secure area of the contactless communication
card 100 by a procedure similar to that of the second
embodiment described with FIG. 9.

5.2) Login Request

[0118] The SAM server 500 performs a login request
to the Web server 400 at the URL read from the contact-
less communication card 100 in steps S 130 to S138, by
using the login information acquired in step S150 (step
S152).

6) Local Access Request

[0119] Depending on a Web server 400, at the time of
login, matching between a history of login to the Web
server 400 and a login history stored in a local storage
medium of a user’s personal computer 300 (the login
history is stored in a Cookie) may be performed in addi-
tion to matching for the login information, to perform user
(login) authentication. In this case, the Web server 400
issues a local (personal computer 300) access request
(step S156). Also, a user can select a URL to be displayed
from "Favorites" stored in the local hard disk drive (HDD)
of the personal computer 300. These pieces of informa-
tion are notified from the Web server 400 to the personal
computer 300 via the virtual browser of the SAM server
500. Additionally, the local access destination is not lim-
ited to the Cookie and the Favorites mentioned above,
and it may be any of all the information that the browser
stores in the local HDD of the personal computer 300,
such as History.

6.1) Local Access Process

[0120] When the local access request is received, the
SAM server 500 performs a local access process (step
S158). The read-source/write-destination of the local in-
formation can be selected from the storage medium, such
as a hard disk, included in the personal computer 300
itself and the external contactless communication card
100 that has the security area.
[0121] FIG. 14 is a sequence diagram showing the de-
tails of the local access process of step S158.

1) Local Access Request

[0122] First, the SAM server 500 issues the local ac-
cess request to the personal computer 300 (step S 170).

2) User Confirmation

[0123] The personal computer 300 that received the
local access request from the Web server 400 creates a
list of storage media (including the contactless commu-
nication card 100) to which access is possible. Also, the
personal computer 300 that received the local access
request displays to a user a confirmation screen showing
"Allow or Deny Local Access". When "Allow" is selected,
a screen is displayed for making the user select one of
"the local HDD of the personal computer 300 and the
contactless communication card 100 (secure area)" as
a candidate for the access destination (step S172). Then,
the selection result of the access destination by the user
is transmitted to the SAM server 500. Returning to FIG.
14, when the HDD is selected in step S172, the HDD is
set as the access destination for the local information
that is requested by the Web server 400, and reading/
writing thereafter will be performed on the HDD. Addi-
tionally, the local access destination of the personal com-
puter 300 is not limited to the HDD, and it may be any
storage medium that is included in the personal computer
300, such as a flash memory (NVM), or that is connected
to the personal computer 300.

4) Secure Client Start Request

[0124] On the other hand, when the contactless com-
munication card 100 is selected in step S172, the SAM
server 500 transmits a request command for secure client
start to the personal computer 300 (step S176).

4.1) Secure Client Start

[0125] The CPU 308 in the personal computer 300 that
acquired the start command for the security client starts
the security client (step S178). This client program en-
crypts the communication path between the SAM server
500 and the personal computer 300. Also, the client pro-
gram converts a card control command received from
the Sam server 500 to a control command of the card
reader/writer 200, and performs card control for the con-
tactless communication card 100.

5) Authentication Request (Public Information 1)

[0126] The SAM server 500 that established an en-
crypted communication path transmits an authentication
request command to the personal computer 300 (step S
182). This command includes public information 1 that
is generated by a random number N1 and a private key A.
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5.1) Authentication Request (Public Information 1)

[0127] After converting the authentication request
command to that for the card reader/writer 200, the per-
sonal computer 300 transmits the same to the card read-
er/writer 200 (step S184).

5.1.1) Authentication Request (Public Information 1)

[0128] After converting the authentication request
command to an RF signal, the card reader/writer 200
transmits the same to the contactless communication
card 100. The private key A is stored in the contactless
communication card 100, and thus the contactless com-
munication card 100 generates public information 2 by
this key A and a random number N2, and returns the
public information 2 to the SAM server 500 via the per-
sonal computer 300 (step S188).

6), 7) Shared Key Generation

[0129] The contactless communication card 100 and
the SAM server 500 generate a shared key, which is the
same key for both the contactless communication card
100 and the SAM server 500 (steps S 190, S 192) from
the transmitted/received public information 1 and 2.
Thereafter, a read value of an area necessary for the
security setting area of the contactless communication
card 100 is transmitted, being encrypted by this shared
key. Similarly to the first and second embodiments, the
generation of the shared key can be performed by a meth-
od generally called "Diffie-Hellman key exchange".

8) Write Information Encryption (Shared Key)

[0130] When the type of access to the contactless com-
munication card 100 from the Web server 400 is Write,
the SAM server 500 encrypts write data by the shared
key (step S 194).

9) Security Area R/W Request

[0131] The SAM server 500 transmits to the personal
computer 300 a Read request or a Write request for the
security area (step S 196). Information on the area to be
accessed (service area) is included in the Read request
or the Write request for the security area.

9.1) Secure Area Read/Write Request

[0132] The security client on the personal computer
300 converts the Read request or the Write request for
the secure area into a command format for the card read-
er/writer 200. The security client transmits the Read re-
quest or the Write request in converted format to the card
reader/writer 200 (step S 198).

9.1.1) Secure Area Access

[0133] The card reader/writer 200 accesses the secure
area of the contactless communication card 100 (step
S200). The type of access to the secure area is classified
into Read or Write. After being decrypted by the shared
key, the Write information is written on an appropriate
service area. Also, the Read information read out from a
specified service area is encrypted by the shared key
and is returned to the SAM server 500 (step S202).

10) Read Information Decryption (Shared Key)

[0134] When the type of access to the contactless com-
munication card 100 from the Web server 400 is Read,
the Sam server 500 decrypts the Read data received in
step S202 with the shared key
[0135] FIG. 15 is a flow chart for describing a local ac-
cess process (step S228 and later steps) by the SAM
server 500 in the process described with FIGS. 13 and
14. Describing the process based on FIG. 15, the con-
tactless communication card 100 and the card reader/
writer 200 starts communication in step S220. Next, the
Web browser of the personal computer 300 is started in
step S222, and the virtual browser is started in the Web
browser in the next step S224. The local access request
is issued from the Web browser in the next step S226.
[0136] In step S228 and later steps, the SAM server
500 performs a local access process. In step S228,
whether the access to local information is allowed by a
user or not is determined, and in case the access is al-
lowed, the process proceeds to step S230. In step S230,
the access destination is selected by the user. On the
other hand, in case the access is denied in step S228,
access failure is returned.
[0137] When the access destination is the contactless
communication card 100, the process proceeds to step
S232, and the secure area of the contactless communi-
cation card 100 is made to be a virtual local HDD. Next,
in step S234, information such as a Cookie and the like
is written in the contactless communication card 100. The
process here corresponds to steps S194 to S204 in FIG.
14. For example, in a case a user uses the personal com-
puter 300 that is located in an Internet cafe or the like, it
is not desirable that personal information is written in the
HDD of the personal computer 300. Thus, by making the
contactless communication card 100 the access desti-
nation, the personal information can be written in the se-
cure area of the card 100. At this time, since an encrypted
transmission path is constructed between the contact-
less communication card 100 and the SAM server 500,
information can be safely written in the card 100.
[0138] On the other hand, when the HDD is selected
in step S230, information such as a Cookie is written in
the HDD of the personal computer 300. The process here
corresponds to step S174 in FIG. 14. After the steps S234
and S236, the process proceeds to step S238, and ac-
cess information is returned.
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[0139] FIG. 16 is a functional block diagram showing
the configuration of the personal computer 300 according
to the third embodiment. As shown in FIG. 16, the per-
sonal computer 300 includes an access destination in-
formation transmitting unit 330, a login information trans-
mitting unit 332, and a reception processing unit 334.
Each functional block can be configured from hardware,
the CPU 308, and software (program) for causing the
CPU 308 to function that are provided in the personal
computer 300. The program can be stored in a hard disk
provided in the personal computer 300, or in a recording
medium such as a memory that is externally connected
to the personal computer 300.
[0140] FIG. 17 is a functional block diagram showing
the configuration of the SAM server 500 according to the
third embodiment. As shown in FIG. 17, the SAM server
500 includes an access destination information acquisi-
tion unit 520, a login information receiving unit 522, a
login execution unit 524, an access destination informa-
tion transmitting unit 526, and a local access unit 528.
Each functional block can be configured from hardware,
a CPU 502, and software (program) for causing the CPU
502 to function that are provided in the SAM server 500.
The program can be stored in a hard disk provided in the
SAM server 500, or in a recording medium such as a
memory that is externally connected to the SAM server
500.
[0141] As described above, in the third embodiment,
the personal computer 300 basically has the function of
displaying a virtual browser of the SAM server 500, and
the function of notifying the SAM server 500 of a user’s
selection. That is, the personal computer 300 plays the
role of an intermediary at the time of a user viewing the
virtual browser of the SAM server 500. Also, when read-
ing of the user’s personal information or saving of Cookie
information or the like becomes necessary during the
viewing of the virtual browser, it is possible to access the
storage medium of the personal computer 300 or the se-
cure area of the contactless communication card 100 de-
pending on the selection of the user.
[0142] It should be understood that various changes
and modifications to the presently preferred embodi-
ments described herein will be apparent to those skilled
in the art. Such changes and modifications can be made
without departing from the spirit and scope and without
diminishing its intended advantages. It is therefore in-
tended that such changes and modifications be covered
by the appended claims.
[0143] In an embodiment 1 of the present invention,
an information processing apparatus comprises a proc-
essor; a communication unit operatively coupled to the
processor; and a memory device operatively coupled to
the processor, the memory device storing instructions
that cause the processor, in cooperation with the com-
munication unit and the memory device, to, in response
to a contactless communication:

(a) acquire address information from a second mem-

ory device having:

(i) a free area including said address informa-
tion; and
(ii) a secure area including account information;

(b) connect to a resource of a server using said ac-
quired address information; and
(c) cause a security server to:

(i) establish a secure communication path;
(ii) acquire said account information from the
second memory device; and
(ii) transmit said acquired account information
to the server such that the server enables a user
to access the resource of the server using said
account information.

[0144] In an embodiment 2 of the present invention, in
an information processing apparatus according to the
embodiment 1, the instructions cause the processor to
request, from the server, a session number used for con-
firming access to the resource of the server.
[0145] In an embodiment 3 of the present invention,
an information processing apparatus according to the
embodiment 1 or 2 further includes a display device op-
eratively coupled to the processor, wherein the instruc-
tions cause the processor to operate with the display de-
vice to display a login screen.
[0146] In an embodiment 4 of the present invention,an
information processing apparatus comprises a proces-
sor; a communication unit operatively coupled to the
processor; and a first memory device operatively coupled
to the processor, the memory device storing instructions
that cause the processor, in cooperation with the com-
munication unit and the memory device, to, in response
to contactless communication:

(a) cause a display device to start a browser of a
security server;
(b) acquire address information from a second mem-
ory device having:

(i) a free area including said address informa-
tion; and
(ii) a secure area including account information;

(c) via the browser of the security server, access a
server using said acquired address information; and
(d) cause the security server to:

(i) establish a secure communication path;
(ii) enable a user to select a first access desti-
nation or a second access destination;
(iii) in response to the first access destination
being selected, access the information process-
ing apparatus; and
(iv) in response to the second access destination
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being selected, access the secure area of the
second memory device.

[0147] In an embodiment 5 of the present invention,
an information processing apparatus according to the
embodiment 4 further includes a reader/writer operative-
ly coupled to the processor.
[0148] In an embodiment 6 of the present invention, in
an information processing apparatus according to the
embodiment 5, the instructions cause the processor to
operate with the reader/writer to acquire the address in-
formation.
[0149] In an embodiment 7 of the present invention, in
an information processing apparatus according to the
any one of the embodiments 1 to 6, the contactless com-
munication occurs in response to a communication card
being brought into contact or into proximity with a card
reader/writer.
[0150] In an embodiment 8 of the present invention, in
an information processing apparatus according to the
any one of embodiments 1 to 7, the second memory de-
vice is included in a contactless communication card that
is separate from the information processing apparatus.
[0151] In an embodiment 9 of the present invention,in
an information processing apparatus according to the
any one of the embodiments 1 to 8, the address informa-
tion includes a URL.
[0152] In an embodiment 10 of the present invention,
in an information processing apparatus according to the
any one of the embodiments 1 to 9, the account informa-
tion includes login information.
[0153] In an embodiment 11, a method of operating an
information processing apparatus including instructions
comprises the steps of, in response to a contactless com-
munication:

(a) causing a processor to execute the instructions
to acquire address information from a second mem-
ory device having:

(i) a free area including said address informa-
tion; and
(ii) a secure area including account information;

(b) causing the processor to execute the instructions
to connect to a resource of a server using said ac-
quired address information; and
(c) causing the processor to execute the instructions
to cause a security server to:

(i) establish a secure communication path;
(ii) acquire said account information from the
second memory device; and
(ii) transmit said acquired account information
to the server such that the server enables a user
to access the resource of the server using said
account information.

[0154] In an embodiment 12 of the present invention,
a server comprises a processor; a communication unit
operatively coupled to the processor; and a memory de-
vice operatively coupled to the processor, the memory
device storing instructions that cause the processor, in
cooperation with the communication unit and the memory
device, to, in response to a contactless communication:

(a) connect to an information processing apparatus,
said information processing apparatus being config-
ured to connect to the server by using address infor-
mation acquired from a second memory device hav-
ing:

(i) a free area including the address information;
and
(ii) a secure area including account information;

(b) acquire the account information from a security
server, said security server being configured to ac-
quire the account information from the secure area
of the second memory device; and
(c) enable a user to access a resource of the server
using said acquired account information from the se-
curity server.

[0155] In an embodiment 13 of the present invention,
in a server according to the Embodiment 12, the contact-
less communication occurs in response to a communi-
cation card being brought into contact or into proximity
with a card reader/writer.
[0156] In an embodiment 14 of the present invention,
in a server according to the embodiment 12 or 13, the
instructions cause the processor to issue a session
number to the information processing apparatus, the ses-
sion number being used for confirming access to the re-
source of the server.
[0157] In an embodiment 15 of the present invention,
in a server according to the any one according to the
Embodiments 12 to 14, the address information includes
a URL.
[0158] In an embodiment 16 of the present invention,
in a server according to the any one of embodiments 12
to 15, the account information includes login information.
[0159] In an embodiment 17 of the present invention,
in a server according to the any one according to the
embodiments 12 to 16, the information processing ap-
paratus includes the second memory device.
[0160] In an embodiment 18 of the present invention,
a method according to the operating a server including
instructions, comprises the steps of, in response to a con-
tactless communication:

(a) causing a processor to execute the instructions
to operate with a communication unit to connect to
an information processing apparatus, said informa-
tion processing apparatus being configured to con-
nect to the server by using address information ac-
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quired from a second memory device having:

(i) a free area including the address information;
and
(ii) a secure area including account information;

(b) causing the processor to execute the instructions
to acquire the account information from a security
server, said security server being configured to ac-
quire the account information from the secure area
of the second memory device; and
(c) causing the processor to execute the instructions
to enable a user to access a resource of the server
using said acquired account information from the se-
curity server.

[0161] In an embodiment 19 of the present invention,
a method of operating an information processing appa-
ratus including instructions, comprises the steps of, in
response to contactless communication:

(a) causing a processor to execute the instructions
to cause a display device to start a browser of a se-
curity server;
(b) causing the processor to execute the instructions
to acquire address information from a second mem-
ory device having:

(i) a free area including said address informa-
tion; and
(ii) a secure area including account information;

(c) causing the processor to execute the instructions
to, via the browser of the security server, access a
server using said acquired address information; and
(d) causing the security server to:

(i) establish a secure communication path;
(ii) enable a user to select a first access desti-
nation or a second access destination;
(iii) in response to the first access destination
being selected, access the information process-
ing apparatus; and
(iv) in response to the second access destination
being selected, access the secure area of the
second memory device.

Claims

1. An information processing apparatus comprising:

a communication unit (304) configured to con-
nect (S22) a first server (400) by using first ad-
dress information and to transmit (S24, S26) ac-
count information to a second server (500) via
a secure communication path such that the first
server (400) enables a user to access a resource

of the first server (400) using the account infor-
mation.

2. The information processing apparatus of claim 1, fur-
ther comprises
a processing unit (308) operatively coupled to the
communication unit (304).

3. The information processing apparatus of claim 1 or
2, further comprises
an output unit (306) configured to output information
received from the first server (400).

4. The information processing apparatus of claim 3,
wherein
the output unit (306) is configured to output a login
screen.

5. The information processing apparatus of anyone of
claims 1 to 4, wherein
the communication unit (304) is configured to trans-
mit, to the first server (400), second address infor-
mation indicating the second server (500).

6. The information processing apparatus of anyone of
claims 1 to 5, further comprises
a RF communication control unit (302) configured to
receive the first address information and the account
information from a memory device (100) via contact-
less communication.

7. The information processing apparatus of claim 6,
wherein the memory device (100) comprises
a free area including the address information; and
a secure area including the account information.

8. The information processing apparatus of claim 6 or
7, wherein
the memory device (100) is included in a contactless
communication card that is separate from the infor-
mation processing apparatus.

9. The information processing apparatus of anyone of
claims 1 to 8, wherein
the address information includes a URL.

10. The information processing apparatus of anyone of
claims 1 to 9, wherein
the account information includes login information.

11. An information processing method comprising the
steps of:

connecting (S22) a first server (400) by using
first address information; and
transmitting (S24, S26) account information to
a second server (500) via a secure communica-
tion path such that the first server (400) enables
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a user to access a resource of the first server
(400) using the account information.

12. A recording medium having recorded thereon a pro-
gram that, when running on a computer or loaded
onto a computer, causes the computer to execute
the steps of the information processing method ac-
cording to claim 11.

13. A server comprising:

a communication unit (404) configured to con-
nect an information processing apparatus (300),
said information processing apparatus being
configured to connect the server (400) by using
first address information, the communication
unit (404) is further configured to receive (S22)
account information from another server (500)
and to enable a user to access a resource of the
server (400) using the account information re-
ceived from the another server (500).

14. The server of claim 13, further comprises
a processing unit (402) operatively coupled to the
communication unit (404).

15. The server of claim 13 or 14, wherein
the communication unit (404) is configured to receive
(S22) second address information of the another
server (500).

16. An information processing method comprising the
steps of:

connecting (404) an information processing ap-
paratus (300), said information processing ap-
paratus (300) being configured to connect the
server (400) by using first address information;
receiving (S22) account information from anoth-
er server (500); and
enabling a user to access a resource of the serv-
er (400) using the account information received
from the another server (500).

17. A recording medium having recorded thereon a pro-
gram that, when running on a computer or loaded
onto a computer, causes the computer to execute
the steps of the information processing method ac-
cording to claim 16.

18. A communication system comprising a first server
and a second server, wherein

- the first server (400) comprises
a first communication unit (404) configured to
connect an information processing apparatus
(300), said information processing apparatus
(300) being configured to connect the first server

(400) by using first address information, the
communication unit (404) is further configured
to receive (S22) account information from the
second server (500) and to enable a user to ac-
cess a resource of the first server (400) using
the account information received from the sec-
ond server (500); and
a first processing unit (402) operatively coupled
to the communication unit (404); and
- the second server (500) comprises
a second communication unit (506) configured
to receive the account information from the in-
formation processing apparatus (300) via a se-
cure communication path and transmit the ac-
count information to the first server (400); and
a second processing unit (502) operatively cou-
pled to the second communication unit (506).

19. A communication method comprising the steps of
connecting, by a first server (400), an information
processing apparatus (300), said information
processing apparatus (300) being configured to con-
nect the server (400) by using first address informa-
tion,
receiving, by a second server (500), the account in-
formation from the information processing apparatus
(300) via a secure communication path;
transmitting, by the second server (500), the account
information to the first server (400); and
enabling, by the first server (400), a user to access
a resource of the first server (400) using the account
information received from the second server (500).
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