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MATRIX OBTAINING METHOD, CHARACTER DISPLAY DEVICE AND SYSTEM AND
ELECTRONIC SIGNAYURE TOOL

FIELD
Embodiments of the present disclosure generally relate to an electronic technique filed, and
more particularly, to method for obtaining a font map, a character display device, a character

display system and an electronic signature token.

BACKGROUND

In conventional electronic signature tokens (such as a USBKEY), characters (including a
Chinese character, a number, a letter and a symbol) are presented, exchanged and processed in a
form of internal codes. When the character is required to be displayed, the electronic signature
token converts the internal code of the character to be displayed into a zone bit code, and makes
use of the zone bit code to extract a font map of the character to be displayed from a font library
stored in the electronic signature token, and then displays the character by drawing points on the
screen according to the font map information.

In this case, since font maps corresponding to all the characters to be displayed are required to
be stored, the electronic signature token needs a large storage space. However, a memory in a
security chip of the conventional electronic signature token cannot satisfy the requirement of
storing such a large library. Thus, an extended memory external to the security chip is generally

used to store the library, which increases a cost of the electronic signature token.

SUMMARY

Embodiments of the present disclosure seek to solve at least one of the problems existing in
the related art to at least some extent and provide a method for obtaining a font map, a character
display device, a character display system and an electronic signature token using the method for
obtaining the font map, which can display the character by obtaining the font map stored in an
external device (referred as a font map storage device, such as a transaction terminal including a
computer and a mobile phone), thus reducing the cost of the character display. device (such as the
electronic signature token).

In order to solve the above problems, the present disclosure provides a method for obtaining a
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font map. The method includes: receiving a font map sent from a font map storage device with a
character display device; calculating a check code of the font map sent from the font map storage
device with the character display device; comparing the calculated check code of the font map
with a locally stored check code corresponding to the font map by the character display device,
and if the two check codes are consistent, determining by the character display device that the font
map sent from the font map storage device is correct.

Furthermore, the character display device is an electronic signature token.

Furthermore, the font map storage device is a transaction terminal, and the transaction
terminal is a computer or a mobile phone.

Furthermore, the character display device sends an identification code of the font map to the
font map storage device; and the font map storage device sends the font map according to the
identification code of the font map.

Furthermore, the font map storage device sends the font map and the identification code of
the font map corresponding to the font map to the character display device.

Furthermore, the character display device displays a character corresponding to the font map
sent from the font map storage device after determining that the font map sent from the font map
storage device is correct.

Furthermore, the character display device calculates the check code of the font map sent from
the font map storage device by using a CRC algorithm; or the character display device calculates
the check code of the font map sent from the font map storage device by calculating a MAC value
of the font map; or the character display device calculates the check code of the font map sent
from the font map storage device by using a hash algorithm; or the character display device
calculates the check code of the font map sent from the font map storage device by using a HOTP
algorithm.

The present disclosure also provides a character display device. The character display device
includes a display unit, a receiving unit, a calculating unit and a comparing unit. The receiving unit
is configured to receive a font map sent from a font map storage device; the calculating unit is
configured to calculate a check code of the font map received by the receiving unit; the comparing
unit is configured to compare the check code of the font map calculated by the calculating unit
with a locally stored check code corresponding to the font map and to determine the font map sent

from the font map storage device is correct when the two check codes are consistent; and the
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display unit is configured to display a character corresponding to the font map received by the
receiving unit after the comparing unit determines the font map sent from the font map storage
device is correct.

Furthermore, the character display device further includes a storage unit, an extracting unit
and an alarming unit. The storage unit is configured to store a check code library corresponding to
a font library stored in the font map storage device; the extracting unit is configured to extract the
check code of the font map from the storage unit and to send the check code to the comparing unit;
and the alarming unit is configured to generate an alarm when the comparing unit determines the
font map sent from the font map storage device is wrong.

Furthermore, the display unit is further configured to display error information when the
comparing unit determines the font map sent from the font map storage device is wrong.

Furthermore, the calculating unit calculates the check code of the font map sent from the font
map storage device by a CRC algorithm; or the calculating unit calculates the check code of the
font map sent from the font map storage device by calculating a MAC value of the font map; or the
calculating unit calculates the check code of the font map sent from the font map storage device by
a hash algorithm; or the calculating unit calculates the check code of the font map sent from the
font map storage device by a HOTP algorithm.

The present disclosure also provides a character display system. The system includes a font
map storage device and a character display device, in which the font map storage device is
configured to store a font library for storing font maps corresponding to characters and to send a
font map to the character display device; and the character display device is configured to receive
the font map sent from the font map storage device, to calculate a check code of the received font
map, to compare the calculated check code of font map with a locally stored check code
corresponding to the font map, and to determine the font map sent from the font map storage
device is correct and to display a character corresponding to the font map if the two check codes
are consistent.

Furthermore, the character display device is further configured to send an identification code
of the font map to the font map storage device; and the font map storage device is further
configured to send the font map according to identification code of the font map.

Furthermore, the font map storage device is further configured to send the font map and the

identification code of the font map corresponding to the font map to the character display device.
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Furthermore, the character display device is further configured to store a check code library
corresponding to the font library stored in the font map storage device and to display error
information or an alarm if the font map sent from the font map storage device is determined to be
wrong.

Furthermore, the character display device calculates the check code of the font map sent from
the font map storage device by a CRC algorithm; or the character display device calculates the
check code of the font map sent from the font map storage device by calculating a MAC value of
the font map; or the character display device calculates the check code of the font map sent from
the font map storage device by a hash algorithm; or the character display device calculates the
check code of the font map sent from the font map storage device by a HOTP algorithm.

The present disclosure also provides an electronic signature token. The electronic signature
token includes: a font map processing module, configured to receive a font map sent from a font
map storage device, to calculate a check code of the received font map, to compare the calculated
check code of font map with a locally stored check code corresponding to the font map and to
determine the font map sent from the font map storage device is correct if the two check codes are
consistent; and a display screen, configured to display a character corresponding to the font map
received by the font map processing module after the font map processing module determines the
font map sent from the font map storage device is correct.

Furthermore, the font map processing module is further configured to store a check code
library corresponding to a font library stored in the font map storage device.

Furthermore, the electronic signature token further includes a buzzer or a voice output device
configured to generate an alarm when the font map processing module determines the font map
sent from the font map storage device is wrong.

Furthermore, the display screen is further configured to display error information when the
font map processing module determines the font map sent from the font map storage device is
wrong.

Furthermore, the font map processing module calculates the check code of the font map sent
from the font map storage device by a CRC algorithm; or the font map processing module
calculates the check code of the font map sent from the font map storage device by calculating a
MAC value of the font map; or the font map processing module calculates the check code of the

font map sent from the font map storage device by a hash algorithm; or the font map processing
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module calculates the check code of the font map sent from the font map storage device by a
HOTP al gorithm.

In conclusion, the character display device and the electronic signature token according to
embodiments of the present disclosure store check codes of font maps corresponding to characters.
Since the check code usually has two bytes, four bytes, six bytes or eight bytes, a storage space is
saved as’ compared with storing font maps (32 bytes) directly, such that an extended memory
external to the security chip is not needed to store the font map, thus reducing cost.

In addition, by storing the font map corresponding to the character in the eternal font map
storage device, making the check code stored in the character display device and the electronic
signature token correspond with the font map stored in the transaction terminal, calculating the
check code of the font map sent from the font map storage device, comparing the calculated check
code with the locally stored check code, and displaying the character corresponding to the font
map if the two check codes aré consistent, the correctness and security of the font map sent from

the transaction terminal are ensured.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to explicitly illustrate a technical solution of embodiments of the present disclosure, a
brief introduction for the accompanying drawings corresponding to the embodiments will be listed
as follows. Apparently, the drawings described below are only corresponding to some
embodiments of the present disclosure, and those skilled in the art may obtain other drawings
according to these drawings without creative labor.

Fig. 1 is a block diagram of a character display system according to the present disclosure;

Fig. 2 is a flow chart of a method for obtaining a font map according to a first embodiment of
the present disclosure;

Fig. 3 is a block diagram of a character display device accordibng to a first embodiment of the
present disclosure;

Fig. 4 is a block diagram of an electronic signature token according to a first embodiment of

the present disclosure.

DETAILED DESCRIPTION

The present disclosure will be described below in detail with reference to drawings and
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embodiments. Apparently, the described embodiments are only some embodiments of the present
disclosure rather than all the embodiments. Other embodiments obtained by those skilled in the art
based on the described embodiments without creative labor fall into the scope of the present
disclosure.

A key point of the present disclosure is described as follows. A character display device (such
as an electronic signature token) stores check codes of font maps corresponding to characters, a
font map storage device (such as a transaction terminal connected with the electronic signature
token, including a computer and a mobile phone) stores font maps corresponding to the characters,
and the check codes stored in the electronic signature token are corresponding with the font maps
stored in the transaction terminal, the electronic signature token extracts the check code of the font
map corresponding to the character to be displayed, calculates the check code of the font map sent
from the transaction terminal, compares the calculated check code with the locally stored check
code, and displays the character corresponding to the font map if the two check codes are
consistent.

The present disclosure will be described in detail with reference to drawings and
embodiments as follows.

First Embodiment

Fig. 1 is a block diagram of a system for obtaining a font map according to the present
disclosure. In this embodiment, the system for obtaining a font map includes a transaction terminal
(a font map storage device) and an electronic signature token (a character display device).

Specifically, the transaction terminal may be a computer or a mobile phone, and has a font
library for storing font maps corresponding to characters. The characters may include Chinese
characters (traditional Chinese characters and simplified Chinese characters), numbers, letters,
symbols and special characters, etc.

The electronic signature token is configured to store check codes of font maps corresponding
to characters to form a check code library. The check code library is corresponding to a font library
stored in the transaction terminal. Certainly, the check code library can be corresponding to the
font library via identification codes of the font maps (such as internal codes, region codes or
customized identification code of the font map). The electronic signature token extracts the check
code of the font map corresponding to the character to be displayed from the check code library,

calculates the font map sent from the transaction terminal to obtain the check code of the font map
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sent from the transaction terminal, compares the calculated check code with the extracted check
code of the font map corresponding to the character to be displayed, and displays the character
corresponding to the font map if the two check codes are consistent.

Fig. 2 is a flow chart of a method for obtaining a font map according to a first embodiment of
the present disclosure. In this embodiment, the method for obtaining the font map includes
following steps.

At step S201, the transaction terminal sends the font map to the electronic signature token.

Specifically, the transaction terminal can send the font map of the character to be displayed
by the electronic signature token according to a request from the electronic signature token. For
example, the electronic signature token sends the internal code to the transaction terminal, and the
transaction terminal sends the font map corresponding to the internal code. The transaction
terminal can also send the font map of the character to be displayed by the clectronic signature
token without a request from the electronic signature token, for example the transaction terminal
sends the font map and the internal code together to the electronic signature token. Certainly, the
transaction terminal can send font maps corresponding to characters to the electronic signature
token one by one, and can also send the font maps corresponding to a plurality of characters to the
electronic signature token simultaneously.

At step S202, the electronic signature token calculates the check code of the font map sent
from the transaction terminal.

Specifically, the electronic signature token calculates CRC values of respective font maps in
advance by a CRC (Cyclical Redundancy Check) algorithm, and uses the CRC values of
respective font maps as check codes to form the check code library stored in a security chip of the
electronic signature token. The check code library is corresponding to the font library stored in the
transaction terminal.

The electronic signature token calculates the CRC value of the font map sent from the
transaction terminal to obtain the check code of the sent font map.

At step S203, the electronic signature token compares the calculated check code of the font
map sent from the transaction terminal with the extracted check code of the font map
corresponding to the character to be displayed, and displays thé character corresponding to the font
map if the two check codes are consistent.

Specifically, when the electronic signature token needs to display a character “Z”, the
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electronic signature token extracts the check code of the character “4=” from the pre-stored check
code library. In normal conditions, the transaction terminal sent the font map “Z=”, and the
electronic signature token calculates the CRC value of the font map “Z%” according to the font
map “Z=” sent from the transaction terminal, so as to obtain the check code of “Z=”. Then, the
electronic signature token compares the calculated check code of “Z=” with the extracted check
code of “Z=”, and displays “Z=” if the two check codes are consistent. Otherwise, if the font map
“Z= is tampered to be “#X” when the transaction terminal is sending it, the electronic signature
token calculates the CRC value of “i%” to obtain the check code of “#X», compares the check code
of “#” with the extracted check code of “Z=” to be displayed, and determines that the two check
codes are not consistent. Thus, the electronic signature token does not display the character or
generates an alarm, such as displaying “error” or generating a voice alarm. With this comparison
method, the transaction terminal can be prevented frorﬁ being tampered during sending the font
map, thus improving the security.

Fig. 3 is a block diagram of a character display device according to a first embodiment of the
present disclosure. In this embodiment, the character display device includes a receiving unit, a
calculating unit, a storage unit, a display unit, an extracting unit and a comparing unit.

The receiving unit is configured to connect with the transaction terminal and to receive the
font map sent from the transaction terminal.

The calculating unit is connected with the receiving unit and is configured to calculate the
check code of the font map sent from the transaction terminal and received by the receiving unit.

The storage unit is configured to store the check code library corresponding to the font library
stored in the transaction terminal.

The display unit is configured to display the character to be displayed or error information.

The extracting unit is connected with the storage unit and is configured to extract the check
code of the font map corresponding to the character to be displayed from the check code library
stored in the storage unit.

The comparing unit is connected with the extracting unit, the calculating unit and the display
unit respectively and is configured to compare the check code calculated by the calculating unit
with the check code extracted by the extracting unit, to send display information to the display unit
to display the character when the two check codes are consistent, and to send error information to

the display unit for displaying if the two check codes are not consistent.



10

15

20

25

30

Certainly, the character display device according to the present disclosure may further include
an alarming unit. The alarming unit is connected with the comparing unit and is configured to
generate the voice alarm when the comparing unit determines that the check code calculated by the
calculating unit is not consistent with the check code obtained by the extracting unit.

Fig. 4 is a block diagram of an electronic signature token according to a first embodiment of
the present disclosure. In this embodiment, the electronic signature token includes a font map
processing module and a display screen.

The font map processing module is connected with the display screen and is configured to
store the check code library corresponding to the font library stored in the transaction terminal, to
receive the font map sent from the transaction terminal, to calculate the check code of the font map
received from the transaction terminal, to extract the check code of the font map corresponding to
the character to be displayed from the stored check code library, to compare the calculated check
code of font map sent from the transaction terminal with the extracted check code of the font map
corresponding to the character to be displayed, to send the display information to the display
screen to display the character if the two check codes are consistent, and to send the error
information to the display screen for displaying if the two check codes are not consistent.

Generally, the font map processing module may be integrated in the security chip.

The display screen is configured to display the character to be displayed or the error
information.

Certainly, the electronic signature token according to the present disclosure may further
include a buzzer or a voice output device. The buzzer or voice output device is connected with the
font map processing module and is configured to generate a voice alarm when the font map
processing module determines that the calculated check code of the font map sent from the
transaction terminal is not consistent with the extracted check code of the font map corresponding
to the character to be displayed.

Certainly, in this embodiment, the step of extracting the check code of the font map of the
character to be displayed may occur simultaneously with step S201, between step S201 and step
S202, simultaneously with step S202 or between step S202 and step S203.

In embodiments of the present disclosure, the electronic signature token may store a
first-level character library and store check codes of other character libraries not included in the

first-level character library. When the character to be displayed is not included in the first-level
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character library, the check code of the font map corresponding to the character to be displayed is
calculated and verified, and the character is displayed when the verification is passed. By storing
the first-level character library, characters in the first-level character library may be displayed
directly without calculating check codes, thus improving a display speed.

| In embodiments of the present disclosure, when the electronic signature token determines that
the calculated check code of the font map sent from the transaction terminal is consistent with the
extracted check code of the character to be displayed, it may further store the font map
corresponding to the check code. When the character is to be displayed next time, the transaction
terminal is not required to send the font map and a check code calculation is also not required, thus

improving the display speed.

Second Embodiment

A difference between the first embodiment and the second embodiment is how to obtain the
check code. In this embodiment, the electronic signature token calculates MAC (Message
Authentication Code) values of respective font maps in advance, and uses the MAC values as the
check codes to form the check code library stored in the security chip of the electronic signature
token. The check code library is corresponding to the font library stored in the transaction
terminal.

When the electronic signature token receives the font map sent from the transaction terminal,
it calculates the check code of the font map sent from the transaction terminal according to the
calculated MAC value.

Certainly, if the calculated MAC value is too large, a few bytes of the MAC rvalue may be
captured as the check code, thus saving a space for storing the check code library in the electronic
signature token.

After calculating the MAC value, the electronic signature token may further encrypt the MAC
value with a secret key to obtain an encrypted MAC value and use the encrypted MAC value as

the check code.

Third Embodiment

A difference between the third embodiment and the first embodiment is how to obtain the

check code. In this embodiment, the electronic signature token calculates HASH values of

10
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respective font maps by using a HASH algorithm (such as MD5 algorithm (fifth version of
Message Digest Algorithm)) and uses the HASH values as the check codes to form the check code
library stored in the security chip of the electronic signature token. The check code library is
corresponding to the font library stored in the transaction terminal.

When the electronic signature token receives the font map sent from the transaction terminal,
it calculates the check code of the font map sent from the transaction terminal according to the
calculated HASH value.

Certainly, if the calculated HASH value is too large, a few bytes of the HASH value may be
captured as the check code, thus saving the space for storing the check code library in the

electronic signature token.

Fourth Embodiment

A difference between the fourth embodiment and the first embodiment is how to obtain the
check code. In this embodiment, the electronic signature token calculates HOTP values of
respective font maps by using a HOTP algorithm and captures a part of each HASH value as the
check code to form the check code library stored in the security chip of the electronic signature
token. The check code library is corresponding to the font library stored in the transaction
terminal.

When the electronic signature token receives the font map sent from the transaction terminal,
it calculates the check code of the font map sent from the transaction terminal according to the
calculated HOTP value.

Certainly, during calculating the HOTP value, a HASH algorithm which obtains a digest
value with a secret key may be adopted. In other embodiments, the digest value may also be
obtained directly without using the secret key.

In embodiments of the present disclosure, the electronic signature token stores check codes of
font maps correspondiﬁg to characters. Since the check code usually has two bytes, four bytes, six
bytes or eight bytes, a storage space is saved as compared with storing font maps (32 bytes)
directly, such that an extended memory external to the security chip is not needed to store the font
map, thus reducing cost.

In addition, by storing the font map corresponding to the character in the transaction terminal

(such as the computer and the mobile phone) and making the check code stored in the electronic
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signature token correspond with the font map stored in the transaction terminal, the electronic
signature token can extract the check code of the font map corresponding to the character to be
displayed, calculate the check code of the font map sent from the transaction terminal, compare the
calculated check code with the extracted stored check code, and display the character
corresponding to the font map if the two check codes are consistent, thus ensuring the correctness
and security of the font map sent from the transaction terminal.

What are described above are just preferred embodiments of the present disclosure, and the
protection scope of the present disclosure is not limited to these. The changes or alternatives,
which are easily reached by those skilled in the art in the technical scope disclosed by the present
disclosure, all fall into the protection scope of the present disclosure. Thus, the protection scope of

the present disclosure is subject to a protection scope of claims.
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What is claimed is:

1. A method for obtaining a font map, comprising:

receiving a font map sent from a font map storage device with a character display device;

calculating a check code of the font map sent from the font map storage device with the
character display device;

comparing the calculated check code of the font map with a locally stored check code
corresponding to the font map by the character display device, and if the two check codes are
consistent, determining by the character display device that the font map sent from the font map
storage device is correct.

2. The method according to claim 1, wherein the character display device is an electronic
signature token.

3. The method according to claim 1 or 2, wherein the font map storage device is a transaction
terminal, and the transaction terminal is a computer or a mobile phone.

4. The method according to any one of claims 1-3, wherein

the character display device sends an identification code of the font map to the font map
storage device; and

the font map storage device sends the font map according to the identification code of the font
map.

5. The method according to any one of claims 1-4, wherein the font map storage device sends
the font map and the identification code of the font map corresponding to the font map to the
character di‘splay device.

6. The method according to any one of claims 1-5, wherein the character display device
displays a character corresponding to the font map sent from the font map storage device after
determining that the font map sent from the font map storage device is correct.

7. The method according to any one of claims 1-6, wherein

the character display device calculates the check code of the font map sent from the font map
storage device by using a CRC algorithm; or

the character display device calculates the check code of the font map sent from the font map
storage device by calculating a MAC value of the font map; or

the character display device calculates the check code of the font map sent from the font map

storage device by using a hash algorithm; or
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the character display device calculates the check code of the font map sent from the font map
storage device by using a HOTP algorithm.

8. A character display device, comprising:

a receiving unit, configured to receive a font map sent from a font map storage device;

a calculating unit, configured to calculate a check code of the font map received by the
receiving unit;

a comparing unit, configured to compare the check code of the font map calculated by the
calculating unit with a locally stored check code corresponding to the font map, and to determine
the font map sent from the font map storage device is correct when the two check codes are
consistent; and

a display unit, configured to display a character corresponding to the font map received by the
receiving unit after the comparing unit determines the font map sent from the font map storage
device is correct.

9. The character display device according to claim 8, further comprising:

a storage unit, configured to store a check code library corresponding to a font library stored
in the font map storage device;

an extracting unit, configured to extract the check code of the font map from the storage unit
and to send the check code to the comparing unit; and

an alarming unit, configured to generate an alarm when the comparing unit determines the
font map sent from the font map storage device is wrong.

10. The character display device according to claim 8 or 9, wherein the display unit is further
configured to display error information when the comparing unit determines the font map sent
from the font map storage device is wrong.

11. The character display device according to any one of claims 8-10, wherein

the calculating uﬁit calculates the check code of the font map sent from the font map storage
device by using a CRC algorithm; or

the calculating unit calculates the check code of the font map sent from the font map storage
device by calculating a MAC value of the font map; or

the calculating unit calculates the check code of the font map sent from the font map storage
device by using a hash algorithm; or

the calculating unit calculates the check code of the font map sent from the font map storage
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device by using a HOTP algorithm.

12. A character display system, comprising:

a font map storage device, configured to store a font library for storing font maps
corresponding to characters and to send a font map; and

a character display device, configured to receive the font map sent from the font map storage
device, to calculate a check code of the received font map, to compare the calculated check code of
font map with a locally stored check code corresponding to the font map, and to determine the font
map sent from the font map storage device is correct and to display a character corresponding to
the font map if the two check codes are consistent.

13. The character display system according to claim 12, wherein

the character display device is further configured to send an identification code of the font
map to the font map storage device; and

the font map storage device is further configured to send the font map according to the
identification code of the font map.

14. The character display system according to claim 12 or 13, wherein

the font map storage device is further configured to send the font map and the identification
code of the font map corresponding to the font map to the character display device.

15. The character display system according to any one of claims 12-14, wherein

the character display device is further configured to store a check code library corresponding
to the font library stored in the font map storage device, and to display error information or an
alarm if the font map sent from the font map storage device is determined to be wrong.

16. The character display system according to any one of claims of 12-15, wherein

the character display device calculates the check code of the font map sent from the font map
storage device by using a CRC algorithm; or

the character display device calculates the check code of the font map sent from the font map
storage device by calculating a MAC value bfthe font map; or

the character display device calculates the check code of the font map sent from the font map
storage device by using a hash algorithm; or

the character display device calculates the check code of the font map sent from the font map
storage device by using a HOTP algorithm.

17. An electronic signature token, comprising:
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a font map processing module, configured to receive a font map sent from a font map storage
device, to calculate a check code of the received font map, to compare the calculated check code of
font map with a locally stored check code corresponding to the font map and to determine the font
map sent from the font map storage device is correct if the two check codes are consistent; and

a display screen, configured to display a character corresponding to the font map received by
the font map processing module after the font map processing module determines the font map
sent from the font map storage device is correct.

18. The electronic signature token according to claim 17, wherein

the font map processing module is further configured to store a check code library
corresponding to a font library stored in the font map storage device.

19. The electronic signature token according to claim 17 or 18, further comprising:

a buzzer or a voice output device, configured to generate an alarm when the font map
processing module determines the font map sent from the font map storage device is wrong.

20. The electronic signature token according to any one of claims 17-19, wherein

the display screen is further configured to display error information when the font map
processing module determines the font map sent from the font map storage device is wrong.

21. The electronic signature token according to any one of claims 17-20, wherein

the font map processing module calculates the check code of the font map sent from the font
map storage device by using a CRC algorithm; or

the font map processing module calculates the check code of the font map sent from the font
map storage device by calculating a MAC value of the font map; or

the font map processing module calculates the check code of the font map sent from the font
map storage device by using a hash algorithm; or

the font map processing module calculates the check code of the font map sent from the font

map storage device by using a HOTP algorithm.
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