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Description
FIELD OF THE INVENTION

[0001] The present invention relates to systems and
methods for secure electronic commerce (e-commerce)
trade, and more particularly, to a system and a method
for secure e-commerce trade, applied to a network en-
vironment such as Internet or Intranet to verify and en-
crypt/decry trade data through the use of a public key
and a private key to achieve secure e-commerce trade
via point-to-point protocol (PPP).

BACKGROUND OF THE INVENTION

[0002] For an online electronic commerce trade, a
trade data is often transmitted through Internet. And as
far as most people knows, Internet is not a secure chan-
nel to transmit data since it is possible that the trade
data is intercepted, stolen, and even duplicated during
the transmission process. Thus, it is necessary to en-
crypt the trade content and to allow only the trade parties
to decrypt the encrypted trade data.

[0003] Generally, in terms of the encrypting/decrypt-
ing, there are symmetric key encryption system and
asymmetric key encryption system. An encrypting step
means to subject a data to a mathematical computation,
which performs a mixed operation of data using a math-
ematical function, so that anyone other than the data
receiver can hardly decrypt the data to get its meaning.
And the key is a mathematical value for performing a
unique and complex mixed operation of the data.
[0004] - The symmetric encryption system, also
known as a single encrypting/decrypting key system, al-
lows an encrypting party and a decrypting party to share
an encrypting/decrypting key, while the decrypting proc-
ess is just a reverse of encrypting process. And it is
known that all the pin system available before 1976 be-
long to the type described above. Such type of encryp-
tion system is characterized by a very fast encrypting/
decrypting speed. However, this system is often not
thoroughly secured since the encrypting/decrypting key
is shared (symmetric encrypting method). The encrypt-
ing method is applied in a data encryption standard
(DES) system that is most widely adopted at the
present, a FEAL-N system designed by NTT company
in Japan, a IDEA system designed by Lai and Massey
in 1990, and a Skipjack system proposed by U.S. Gov-
ernment in 1993.

[0005] Typically, the symmetric encrypting method is
implemented in the electronic commerce encryption
system and method by encrypting the trading data at the
sending terminal using the encrypting key. Then the en-
crypted trade data is decrypted at the receiving terminal
using the decrypting key. Therefore, the authority to use
the decrypting key must be tightly controlled, otherwise
anyone who has the decrypting key can decrypt at their
own will, the data that is encrypted with the encrypting
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key corresponding to this decrypting key, and thus ob-
tain the data content. Accordingly, the website server
usually encrypts the communication link between the
users with such encrypting/decrypting method. Once
the network link is established between the website
server and the users who browse websites, a special
session key is used as a tool for encrypting/decrypting
the data. For example, as one user needs to download
files from a secure channel site, the website server
would encrypt the file to be downloaded using one ses-
sion key, so that the user can decrypt the encrypted file
using a copy of the of the session key after encrypted
file is received.

[0006] Fig. 1 illustrates a conventional symmetric en-
cryption system according to the prior art. As the website
server 5 and an user of personal computer (PC) 70 who
browses a web page 701 are linked through Internet 6,
a session key 51 is specifically provided by the website
server 5 as a tool for encrypting/decrypting the file. For
example, when the user wishes to download file from
the website server 5 that serves as the secure channel
site, the website server 5 encrypts the file52 to be down-
loaded into an encrypted file 53 using the session key
51, encrypted data is transmitted to the PC 70 through
Internet 6. After the user of the PC 70 receives the en-
crypted file 53, the user has to decrypt the encrypted file
53 through the browsed website 701 of the PC 70 to-
gether with a copy 511 of the session key 51 to obtain
the file 52, i.e. the file to be downloaded. However, for
the encrypting/decrypting method described above, one
copy 511 of the session key 51 needs to be transmitted
to the PC 70 at the other end through Internet if a secure
link is to be established, while such transmission proc-
ess is vulnerable to Internet hackers who has the
chance to intercept the data and obtain the trade data
content.

[0007] As for an asymmetrical encrypting method, al-
so known as double encryption key system, comprises
an encryption key and a decryption key. Generally, the
encryption key is one set of numbers, whereas the de-
cryption key is another set of different numbers. A single
function is used to encrypt the data, such that the data
itself is transformed into a corresponding number. The
number is then input to the function to get a function
value, wherein the function value is another set of num-
bers or encryption code of the data. Since the data is
encrypted using the single function, it is very difficult to
get the original value of the single function and obtain
the original data by merely applying an inverse function.
So, itis much better in terms of its security. Accordingly,
the public key encryption system developed after 1976
belongs to this type. This type of encryption system can
disclose its encryption key to public, but the decryption
key can never be obtained through the disclosed en-
cryption key. Characteristically, the system has a simple
and clear security analysis, but with a much more time-
consuming encryption/decryption manipulation. The
well-known asymmetrical encryption system includes a
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RSA system, Rabin system, McEliece system, minibag
system, and probability code system.

[0008] Furthermore, a secure sockets layer (SSL) of
the website server utilizes a public key encryption to pre-
vent the session key from being intercepted during data
transfer. The public key encryption executes encryption/
decryption using two different keys, one being the public
key, and the other being the private key. The private key
is possessed by personal users themselves, whereas
the public key is provided to any user who requests to
use. When the private key is used to encrypt the data,
the public key is used to decrypt the encrypted data. On
the other hand, when the public key is used to encrypt
the data, the private key is used to decrypt the encrypted
data.

[0009] Asforthe digital signature, itis a way to confirm
the user for exerting the approved authorization, rather
than to encrypt the data. The users use their own private
keys to produce a data string having its private key, and
such data string is combined and transferred with the
data to be transferred. The data receiver at the receiving
end then uses the public key from the sender to verify
the effectiveness of the sender's digital signature. Since
the public key of the user is provided solely for verifying
the digital signature, the user's authority can be verified
right after the verification of the digital signature.
[0010] The transmitting mode of the digital mail is
adopted for transmitting the data so as to allow only
those who receive the data to decrypt the data. The data
sender utilizes the public key from the receiver to en-
crypt the data, while the receiver at the receiving end
decrypts the encrypted data using its private key. There-
fore, only those who receive the encrypted data can un-
derstand the data content.

[0011] Fig. 2 illustrates a conventional asymmetric
encryption system according to the prior art. As a secure
e-commerce trade occurs, the system and method pro-
vide an encryption key and a decryption key, wherein
the encryption key can be disclosed to public and the
decryption key can never be obtained through the dis-
closed encryption key. At the trade data transmitting
end, the trade data is encrypted using the encryption
key. But at the trade data receiving end, the encrypted
trade data is decrypted using the decryption key. So, as
the secure e-commerce trade is taking place, the web-
site server 8 transmits its public key 81 to the personal
computer (PC) 90 through Internet 10. The user then
encrypts the trade data 83 into an encrypted data 84
from the browsing web page 901 of the PC 90 using the
public key 81 of the website server 8, while the encrypt-
ed data 84 is transmitted to the website server 8 through
Internet 10. Once the website server 8 receives the en-
crypted data 84, the encrypted data is decrypted using
the private key 82 of the website server 8 to obtain the
original data 83 and the trade content. If the user wishes
to transmit the data attached with digital signature from
the browsing web page 901 of the PC 90, the user en-
crypts the data 94 to form an encrypted data 95 using
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the private key 92 of the user. After the website server
8 receives the encrypted data 95, the encrypted data 95
is decrypted using the public key 93 of the user to obtain
the original data 94 and verification of the digital signa-
ture is complete.

[0012] Summarizing the conventional encryption sys-
tem and method described above with reference to Fig.
1 and Fig. 2, regardless of the symmetrical encrypting
method or asymmetrical encrypting method, the encryp-
tion/decryption is done with the same encryption/de-
cryption key or with different public key and private key.
And once other people have the encryption/decryption
key, the encrypted data is decrypted or false digital sig-
nature and data can be made and encrypted. So, in
terms of security, the conventional encryption system
and method still need an improvement. Further, with the
conventional encryption/decryption method, the user
can execute encryption/decryption easily with any hard-
ware. As shown in Figs.1 and 2, the user can make the
trade at the PCs 70, 71, 72 and 73 or any one selected
from the PCs 90, 96, 97 and 98, without limiting to use
of a particular PC, such as 70 or 90. In other words, the
conventional encryption system and method do not
have function for identifying or verifying hardware serial
number of the PC. So, once the user knows about the
encryption key, decryption key or encryption/decryption
key, he/she may be able to obtain the trade content by
decryption or make false digital signature by encryption.
Therefore, to solve this problem, it is necessary to de-
velop an encryption system and method that will bar the
computer hackers from retrieving the e-commerce trade
content even if they know the encryption key, decryption
key or encryption/decryption key.

SUMMARY OF THE INVENTION

[0013] A primary objective of the present invention is
to provide a system and a method for secure electronic
commerce (e-commerce) trade, applied to a network
environment such as Internet or Intranet to verify and
encrypt/decry trade data through the use of a hardware
serial number to achieve secure e-commerce trade via
point-to-point protocol (PPP).

[0014] In accordance with the above and other objec-
tives, the invention provides a system and a method for
secure e-commerce trade, applicable to the online
shopping via Internet or Intranet. The trade data is en-
crypted/decrypted using particular hardware serial num-
bers, public keys and private keys, so that the secure e-
commerce trade is achieved when the online shopping
is made through the PPP.

[0015] The secure e-commerce trade system in-
cludes a trade server center, a data transmission net-
work, and a user end device. The data transmission net-
work may be Internet or Intranet, responsible to mediate
a bi-directional transmission of data or data between the
trade server center and the user end device, so that the
e-commerce can be made. The trade server center is a



5 EP 1 465 092 A1 6

server platform used in securing the e-commerce trade,
whereas the user end device is provided for the user to
execute the secure e-commerce trade. And each user
end device has its unique hardware serial number for
encrypting/decrypting the trade data that can never be
encrypted/decrypted using different hardware serial
numbers from other user end devices. And prior to the
making of the e-commerce trade, the trade server center
records the hardware serial number and user informa-
tion of each user end device.

[0016] The trade server centerincludes atrade server
encryption/decryption module, wherein the trade server
encryption/decryption module exchanges the public
keys with one or more user end devices, via a data trans-
mission network. And when the secure e-commerce
trade is taking place, the trade server encryption/de-
cryption module encrypts the trade data via a symmet-
rical encrypting method using a hardware serial number
of a user end device, and an asymmetrical single func-
tion encrypting method using a public key of the user
end device. On the other hand, the trade server encryp-
tion/decryption module can also decrypt the encrypted
data via the asymmetrical single function encrypting/de-
crypting method using one or more the public key of the
user end device, and the symmetrical encrypting/de-
crypting method using the hardware serial number of the
user end device.

[0017] The encryption/decryption module needs to be
constructed in the user end device, so as to enable the
exchange of the public keys between the encryption/de-
cryption module and the trade server center through the
data transmission network. As the e-commerce trade is
taking place, the encryption/decryption module encrypts
the trade data via the symmetrical encrypting/decrypting
method using the hardware serial number of the user
end device, and asymmetrical single function encrypt-
ing/decrypting method using the private key of the user
end device. On the other hand, the encryption/decryp-
tion module decrypts the encrypted data via the asym-
metrical single function encrypting/decrypting method
using the private key of the user end device, and the
symmetrical encrypting/decrypting method using the
hardware serial number of the user end device.

[0018] The present invention provides the secure e-
commerce trade method to firstly initiate the process of
securing the e-commerce trade by exchanging the pub-
lic keys between the trade server center and the user at
the user end device. The trade server center then
matches, according to the hardware serial number and
the user information of the user end device, the user's
public key that is saved in user end device. Next, the
secure e-commerce can take place through the data
transmission network between the trade server center
and the user end device, via the symmetrical encrypting/
decrypting method and asymmetrical single function en-
crypting/decrypting method using the hardware serial
number, public key, and private key.

[0019] According to the system and method for se-
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cure e-commerce trade, the trade data is encrypted/de-
crypted via the symmetrical encrypting/decrypting
method, and asymmetrical single function encrypting/
decrypting method using not only the public key and pri-
vate key, but also the hardware serial number of the user
end device. Since each user end device has a unique
hardware serial number, the trade data is still not en-
crypted/decrypted by other users whose user end de-
vice having different hardware serial numbers from that
of the true user, even if they know the true user's public
key and private key. That is, the hardware serial num-
bers of other user end devices are different from that of
the true user end device, so other users can never en-
crypt/decrypt the trade data. Therefore, the secure e-
commerce trade as well as the digital signature verifica-
tion can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The presentinvention can be more fully under-
stood by reading the following detailed description of the
preferred embodiments, with reference made to the ac-
companying drawings, wherein:

Fig. 1 (PRIOR ART) is a schematic diagram of a
conventional symmetric encryption system;

Fig. 2 (PRIOR ART) is a schematic diagram of a
conventional asymmetric encryption system;

Fig. 3is a systemic block diagramiillustrating a basic
hardware configuration of a secure electronic com-
merce trade system according to the invention;
Fig. 4 is a systematic block diagram illustrating in
more detail of the basic hardware configuration of
the secure electronic commerce trade system
shown in Fig. 3;

Fig. 5 is a schematic diagram illustrating in more
detail of data flow according to Figs. 3 and 4;

Fig. 6 is a schematic diagram illustrating in more
detail of data encryption/decryption according to
Figs. 3 and 4;

Fig. 7 is a flow chart illustrating processes for per-
forming a secure electronic commerce trade meth-
od in the use of the secure electronic commerce
trade system according to the invention;

Fig. 8 is a flow chart illustrating procedural steps for
executing the secure electronic commerce trade
shown in Fig. 7;

Fig. 9 is a flow chart illustrating an embodiment of
more detailed procedural steps for executing the
secure electronic commerce trade shown in Fig. 7;
Fig. 10 is a flow chart illustrating another embodi-
ment of more detailed procedural steps for execut-
ing the secure electronic commerce trade shown in
Fig. 7;

Fig. 11 is a flow chart illustrating an embodiment of
processes for performing a secure electronic com-
merce trade method in the use of the secure elec-
tronic commerce trade system shown in Fig. 4;
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Fig. 12 is a flow chart illustrating another embodi-
ment of processes for performing a secure electron-
ic commerce trade method in the use of the secure
electronic commerce trade system shown in Fig. 4;
Fig. 13 is a flow chart illustrating processes for per-
forming a secure electronic commerce trade meth-
od in the use of the secure electronic commerce
trade system according to an embodiment of the in-
vention; and

Fig. 14 is a flow chart illustrating processes for per-
forming a secure electronic commerce trade meth-
od in the use of the secure electronic commerce
trade system according to another embodiment of
the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] Fig. 3 is a systematic block diagram illustrating
a basic hardware configuration of a secure electronic
commerce trade system according to the presentinven-
tion. As shown in the diagram, the secure electronic
commerce trading system 1 comprises a trade server
center 2, a data transmission network 11, and a user
end device 4.

[0022] Preferably, the data transmission network 11
may be Internet or Intranet which mediating data, so that
a trading can be completed between the trade server
center 2 and the user end device 4. The trade server
center 2 may be a server platform for executing the se-
cure electronic commerce trading, wherein the trade
server center 2 records a hardware serial number and
personal information of each of the user end device 4,
and stores its own public key and private key.

[0023] Prior to the secure electronic commerce trad-
ing, the trade server center 2 records the hardware se-
rial number and the personal information of each of the
user end device 4, while initiating steps of the secure
electronic commerce trading. At the initial step, the user
end device 4 provides the user with secure electronic
commerce trading service, where each of the user end
device 4 has its unique hardware serial number for ver-
ifying and encrypting/decrypting the trade data. Each of
the user end device 4 also stores its own public key and
private key. The trade server center 2 and the user end
device 4 may verify and encrypt/decrypt the data via an
asymmetric single function encrypting method, such as
the method in a RSA encryption system or a symmetric
encrypting method, such as the method in a DES en-
cryption system. After the initial step of the secure elec-
tronic commerce trading, the trade server center 2 will
store its private key and the public key of the user end
device 4, as well as its private key that is selected with
respect to the hardware serial number of the user end
device 4. Since the user end devices 4 have different
hardware serial numbers, they also have different pri-
vate keys. And while the hardware serial number of the
user end device 4 is used for the purpose of selecting
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the private key, it is also applicable to the asymmetric
single function encrypting/decrypting system and the
symmetric encrypting/decrypting system. Therefore,
the user end device 4 can only verify and encrypt/de-
crypt its relevant using its hardware serial number. And
as the user end device 4 verifies and encrypts/decrypts
the data using its hardware serial number, the data need
to be decrypted using not only its public key and private
key, but also its hardware serial number. So, if the hard-
ware serial number were not a serial number of its own
hardware, the encrypted data still need to recognize the
hardware serial number of the user end device 4 before
the data can be decrypted, even though the public key
and private key for decrypting the data are provided. In
other words, even if other people know the public key
and private key for decrypting the data, the trade data
still can not be verified and encrypted/decrypted be-
cause their hardware serial number is not identical to
the hardware serial number of the true user end device.
Accordingly, the trade data will not be verified and en-
crypted/decrypted by an unknown user end device,
since the hardware serial number of another user end
device is not the same as the hardware serial number
of the true user end device. As a result, the secure elec-
tronic commerce trading and digital signature verifica-
tion can be achieved.

[0024] Fig. 4 is a systematic block diagram illustrating
in more detail of the basic hardware configuration of the
secure electronic commerce trade system shown in Fig.
3. As shown in Fig. 4, the trade server center 2 compris-
es a trade server encryption/decryption module 20,
whereas the user end devices 3 and 4 comprises an en-
crypting module 30 and a decrypting module 40, respec-
tively.

[0025] The trade server encryption/decryption mod-
ule 20 stores unique hardware serial numbers S33, S43
and user information m3, m4, which those correspond-
ing to the user end devices 3, 4. The trade server en-
cryption/decryption module 20 also stores the public key
Key21 and private key Key22 of the trade server center
2, and the public keys Key31, Key41 of the user end
devices 3, 4, wherein the public keys Key31, Key41 are
not identical. And by initiating the steps of the secure
electronic commerce trading, the trade server center
can acquire the public keys Key31, Key41 of the user
end devices 3, 4.

[0026] Then, the trade server encryption/decryption
module 20 and the user end devices 3, 4 exchange their
public keys with each other through a data transmission
network 11, whereby the trade server encryption/de-
cryption module 20 and the user end device 3 exchange
their public keys Key21, Key31 with each other, and the
trade server encryption/decryption module 20 and the
user end device 4 exchange their public keys Key21 and
Key41 with each other. When the secure electronic com-
merce trading is taking place, the trade server encryp-
tion/decryption module 20 encrypts the trade data via
the symmetric encrypting/decrypting methods Es, Ds
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using the hardware serial numbers S33, S34 of the user
end devices 3, 4, and via the asymmetric single function
encrypting/decrypting methods Ea, Da using the public
keys Key31, Key41 of the user end devices 3, 4. Con-
versely, the trade server encryption/decryption module
20 decrypts the encrypted trade data via the asymmetric
single function encrypting/decrypting methods Ea, Da
using the public keys Key31, Key41 of the user end de-
vices 3, 4, and via the symmetric encrypting/decrypting
methods Es, Ds using the hardware serial numbers S33,
S34 of the user end devices 3, 4.

[0027] The encrypting module 30 and the decrypting
module 40 store the public keys Key21 of the trade serv-
er center 2, the public keys Key31, Key41, private keys
Key32, Key42, hardware serial numbers S33, S43, and
user information m3, m4 of the user end devices 3, 4,
respectively. The public keys Key31, Key41, private
keys Key32, Key42, and hardware serial numbers S33,
S43 stored and utilized respectively by the encryption/
decryption modules 30, 40 are notidentical, and the en-
cryption/decryption modules 30, 40 can acquire the pub-
lickey Key21 through the data transmission network 11.
[0028] The encryption/decryption modules 30, 40 ex-
change the public keys with the trade server center 2
through the data transmission network 11. That is, the
encrypting module 30 and the trade server center 2 ex-
change their public keys Key21, Key31 with each other,
whereas the decrypting module 40 and the trade server
center 2 exchange their public keys Key21, Key41 with
each other. When the secure electronic commerce trade
is taking place, the encryption/decryption modules 30,
40 encrypt the data via the symmetrical encrypting/de-
crypting method Es, Ds using the hardware serial num-
bers S33, S43 of the user end devices 3, 4, and via the
asymmetrical single function encrypting/decrypting
methods Ea, Da using the private keys Key32, Key42
of the user end devices 3, 4. Correspondingly, the en-
crypted trade data is decrypted by the encryption/de-
cryption modules 30, 40 via the asymmetrical single
function encrypting/decrypting methods Ea, Da using
the private keys Key32, Key42 of the user end devices
3, 4, and via the symmetrical encrypting/decrypting
method Es, Ds using the hardware serial numbers S33,
S43 of the user end devices 3, 4.

[0029] Prior to the secure electronic commerce trade,
a trade server encryption/decryption module 20 of the
trade server center 2 records the hardware serial num-
bers S33, S43, and the user information m3, m4 of the
user end devices 3, 4, respectively, while the procedure
of secure electronic commerce trade is initiated. When
the procedure of electronic commerce trade is initiated,
the encryption/decryption modules encrypt the public
keys Key31, Key41, the hardware serial numbers S33,
S43, and the user information m3, m4 of the user end
devices 3, 4 into files 34, 44 via the asymmetrical single
function encrypting method Ea using the public key
Key21 of the trade server center 2. The public key Key21
of the trade server center 2, in this case, encrypts the
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file 34=Ea-3(Key31+S33+m3) via the asymmetrical sin-
gle function encrypting method, whereas the public key
Key21 of the trade server center 2 encrypts the file
44=Ea-4(Key41+S43+m4) via the asymmetrical single
function encrypting method. And through the data trans-
mission network 11, the encrypted files 34, 44 are trans-
mitted to the trade server center 2. After the trade server
encryption/decryption module 20 of the trade server
center 2 receives the encrypted files 34, 44, the encrypt-
ed files 34, 44 are decrypted by the trade server encryp-
tion/decryption module 20 via the asymmetrical single
function decrypting method Da using its private key
Key21. For example, Key31, S33, and m3 are obtained
from Da - 3(Ea-3(Key31+S33=m3)), and Key41, S43,
and m4 are obtained from Da - 4(Ea - 4
(Key41+S43=m4)). That is, the public keys Key31,
Key41, the hardware serial numbers S33, S43, and the
user information m3, m4 of the user end devices 3, 4
are obtained. Before the secure electronic commerce
trade is taking place, the trade server encryption/de-
cryption module 20 records the hardware serial num-
bers S33, S43, and the user information m3, m4 of the
user end devices 3, 4 and correspondingly saves the
public keys Key33, Key43 of the user end devices 3, 4.
[0030] Take an example, where the secure electronic
commerce trade takes place with the user end device 4
is involved. If the trade data m is transmitted from the
trade server center 2 through the data transmission net-
work 11 to the user end device 4, the trade server en-
cryption/decryption module 20 encrypts the trade data
m into a encrypted data Es(m) via the symmetrical en-
crypting method Es using the hardware serial number
S43 of the user end device 4. Next, the encrypted data
Es(m) is further encrypted into a twice-encrypted data
Ea(Es(m)) via the asymmetrical single function encrypt-
ing method Ea using the public key Key41 of the user
end device 4. The trade server center 2 then transmits
the twice-encrypted data Ea(Es(m)) through the data
transmission network 11 to the user end device 4. After
the user end device 4 receives the twice-encrypted data
Ea(Es(m)), the encryption/decryption module 40 of the
user end device 4 performs a first decrypting step Da
(Ea(Es(m))) to the twice-encrypted data Ea(Es(m)) to
obtain the encrypted data Es(m) via the asymmetrical
single function decrypting method Da using the private
key Key42 of the user end device 4. After the first de-
crypting step Da(Ea(Es(m))) is performed, the encryp-
tion/decryption module 40 performs a second decrypt-
ing step Ds(Es(m)) to the encrypted data Es(m) to obtain
the trade data and understand the trade content via the
symmetrical decrypting method Ds using the hardware
serial number S43 of the user end device 4.

[0031] Take another example with the user end device
4 involving in the secure electronic commerce trade. If
the trade data n is transmitted from the user end device
4 through the data transmission network 11 to the trade
server center 2, the encryption/decryption module 40
encrypts the trade data n into an encrypted data Es(n)
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via the symmetrical encrypting method Es using the
hardware serial number S43 of the user end device 4.
Next, the encrypted data Es(n) is further encrypted into
a twice-encrypted data Ea(Es(n)) via the asymmetrical
single function encrypting method Ea using the public
key Key42 of the user end device 4. The user end device
4then transmits the twice-encrypted data Ea(Es(n))
through the data transmission network 11 to the trade
server center 2. After the trade server center 2 receives
the twice-encrypted data Ea(Es(n)), the trade server en-
cryption/decryption module 20 performs a first decrypt-
ing step Da(Ea(Es(n))) to the twice-encrypted data Ea
(Es(n)) to obtain the encrypted data Es(n) via the asym-
metrical single function decrypting method Da using the
public key Key41 of the user end device 4. After the first
decrypting step Da(Ea(Es(n))) is performed, the trade
server encryption/decryption module 20 performs a sec-
ond decrypting step Ds(Es(n)) to the encrypted data Es
(n) to obtain the trade data n and understand the trade
content via the symmetrical decrypting method Ds using
the hardware serial number S43 of the user end device
4.

[0032] Take afurther example, where the secure elec-
tronic commerce trade takes place with the user end de-
vice 3 is involved. If the trade data p is transmitted from
the trade server center 2 through the data transmission
network 11 to the user end device 3, the trade server
encryption/decryption module 20 encrypts the trade da-
ta p into a encrypted data Es(p) via the asymmetrical
single function encrypting method Ea using the public
key Key31 of the user end device 3. Next, the encrypted
data Ea(p) is further encrypted into a twice-encrypted
data Es(Ea(p)) via the symmetrical encrypting method
Es using the hardware serial number S33 of the user
end device 3. The trade server center 2 then transmits
the twice-encrypted data Es(Ea(p)) through the data
transmission network 11 to the user end device 3. After
the user end device 3 receives the twice-encrypted data
Es(Ea(p)), the encryption/decription module 30 of the
user end device 3 performs a first decrypting step Ds
(Es(Ea(p))) to the twice-encrypted data Es(Ea(p)) to ob-
tain the encrypted data Ea(p) via the symmetrical de-
crypting method Ds using the hardware serial number
S33 of the user end device 3. After the first decrypting
step Ds(Es(Ea(p))) is performed, the encryption/decryp-
tion module 30 performs a second decrypting step Da
(Ea(p)) to the encrypted data Ea(p) to obtain the trade
data and understand the trade content via the asymmet-
rical single function decrypting method Da using the pri-
vate key Key32 of the user end device 3.

[0033] Take another example that involves the user
end device 3 in making the secure electronic commerce
trade. If the trade data q is transmitted from the user end
device 3 through the data transmission network 11 to
the trade server center 2, the encryption/decryption
module 30 encrypts the trade data g into a encrypted
data Ea(q) via the asymmetrical encrypting method Ea
using the private key Key32 of the user end device 3.
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Next, the encrypted data Ea(q) is further encrypted into
a twice-encrypted data Es(Ea(q)) via the symmetrical
encrypting method Es using the hardware serial number
S33 of the user end device 3. The user end device 3
then transmits the twice-encrypted data Es(Ea(q))
through the data transmission network 11 to the trade
server center 2. After the trade server center 2 receives
the twice-encrypted data Es(Ea(q)), the trade server en-
cryption/decryption module 20 performs a first decrypt-
ing step Ds(Es(Ea(q))) to the twice-encrypted data Es
(Ea(q)) to obtain the encrypted data Ea(q) via the sym-
metrical decrypting method Ds using the hardware se-
rial number S33 of the user end device 3. After the first
decrypting step Ds(Es(Ea(q))) is performed, the trade
server encryption/decryption module 20 performs a sec-
ond decrypting step Da(Ea(q)) to the encrypted data Ea
(q) to obtain the trade data q and understand the trade
content via the asymmetrical single function decrypting
method Da using the public key Key31 of the user end
device 3.

[0034] Accordingly, with the public key Key21 and pri-
vate key Key22 of the trade server center 2, as well as
the hardware serial numbers S33, S34, the public keys
Key31, Key41 of the user end devices 3, 4, the trade
server encryption/decryption module 20 encrypts the
trade data via the asymmetrical single function encrypt-
ing method Ea and the symmetrical encrypting method
Es, and decrypts the encrypted trade data via the asym-
metrical single function decrypting method Da and the
symmetrical decrypting method Ds.

[0035] And with the public keys Key31, Key41, the pri-
vate keys Key32, Key42, and the hardware serial num-
bers S33, S34 of the user end devices 3, 4, as well as
of the public key Key21 of the trade server center 2, the
encryption/decryption modules 30, 40 respectively en-
crypt the trade data via the asymmetrical single function
encrypting method Ea and the symmetrical encrypting
method Es, and decrypt the encrypted trade data via the
asymmetrical single function decrypting method Da and
the symmetrical decrypting method Ds.

[0036] Fig. 5 is a schematic diagram illustrating in
more detail of a direction in which the data is transmitted
according to Figs. 3 and 4. As shown in the diagram,
after the trade server center 2 is linked through the data
transmission network 11 to the user end devices 3, 4,
the pubic key 21 of the trade server center 2 is passed
to the user end device 3 through the data transmission
network 11, with its direction represented by A1. The
public key 21 is also passed to the user end device 4,
with its direction represented by A2.

[0037] After the publickey 21 is received, the userend
devices 3,4 respectively encrypt the data
(Key31+S33+m3), (Key41+S43+m4) via the asymmet-
rical single function encrypting methods Ea-3, Ea-4, and
transmit the encrypted data to the trade server center 2.
A direction A3 represents a direction in which the en-
crypted data Ea-3 (Key31+S33+m3) is passed from the
user end device 3 to the trade server center 2, where as
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a direction A4 represents a direction in which the en-
crypted data Ea-4 (Key41+S43+m4) is passed from the
user end device 4 to the trade server center 2.

[0038] When the secure electronic commerce trade is
taking place, the trade server encryption/decryption
module 20 of the trade server center 2 encrypts the data
m into the encrypted data Es(m) via the symmetrical en-
crypting method Es using the hardware serial number
S43 of the user end device 4. Next, the encrypted data
Es(m) is further encrypted into the encrypted data Ea
(Es(m)) via the asymmetrical single function encrypting
method Ea using he public key 41 of the user end device
4. A direction A5 represents a direction in which the en-
crypted data Ea(Es(m)) is transmitted from the trade
server center 2 to the user end device 4 through the data
transmission network 11.

[0039] The encryption/decryption module 40 of the
user end device 4 encrypts the data n into an encrypted
data Es(n) via the symmetrical encrypting method Es
using the hardware serial number S43 of the user end
device 4. Next, the encrypted data Es(n) is further en-
crypted into a twice-encrypted data Ea(Es(n)) via the
asymmetrical single function encrypting method Ea us-
ing the private key 42 of the user end device 4. A direc-
tion A6 represents a direction in which the twice-en-
crypted data Ea(Es(m)) is transmitted from the user end
device 4 to the trade server center 2 through the data
transmission network 11.

[0040] The trade server encryption/decryption mod-
ule 20 of the trade server center 2 encrypts the data p
to be an encrypted data Ea(p) via the asymmetrical sin-
gle function encrypting method Ea using the public key
31 of the user end device 3. Next, the encrypted data
Ea(p) is further encrypted as a twice-encrypted data Es
(Ea(p)) via the symmetrical encrypting method Es using
the hardware serial number S33 of the user end device
3. A direction A7 represents a direction in which the
twice-encrypted data Es(Ea(p)) is transmitted from the
trade server center 2 to the user end device 4 through
the data transmission network 11.

[0041] The encryption/decryption module 30 of the
user end device 3 encrypts the data g into an encrypted
data Ea(q) via the asymmetrical single function encrypt-
ing method Ea using the private key 32 of the user end
device 3. Next, the encrypted data Ea(q) is further en-
crypted into a twice-encrypted data Es(Ea(q)) via the
symmetrical encrypting method Es using the hardware
serial number S33 of the user end device 3. A direction
A8 represents a direction in which the twice-encrypted
data Es(Ea(q)) is transmitted from the user end device
3 to the trade server center 2 through the data transmis-
sion network 11.

[0042] Fig. 6 is a schematic diagram illustrating in
more detail of encrypting/decrypting the data according
to Figs. 3and 4. As shown in the diagram, after the trade
server center 2 is linked through the data transmission
network 11 to the user end devices 3, 4, the pubic key
21 of the trade server center 2 is passed to the user end
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devices 3, 4 through the data transmission network 11.
[0043] After the publickey 21 is received, the userend
devices 3,4 respectively encrypt the data
(Key31+S33+m3), (Key41+S43+m4) via the asymmet-
rical single function encrypting methods Ea-3, Ea-4, and
transmit the encrypted data to the trade server center 2.
The encrypted data Ea-3 (Key31+S33+m3) is transmit-
ted from the user end device 3 to the trade server center
2, whereas the encrypted data Ea-4 (Key41+S43+m4)
is transmitted from the user end device 4 to the trade
server center 2.

[0044] After the trade server encryption/decryption
module 20 of the trade server center 2 receives the en-
crypted data Ea-3 (Key31+s33+m3), Ea-4
(Key41+S43+m4), the trade server encryption/decryp-
tion module 20 performs action B1, whereby the en-
crypted data Ea-3 (Key31+S33+m3) is decrypted to ob-
tain Key31, S33, and m3 via the asymmetrical single
function decrypting method Da-3 using the private key
22 of the trade server center 2. And at action B2, the
encrypted data Ea-4 (Key41+S43+m4) is decrypted to
obtain Key41, S43, and m4 via the asymmetrical single
function decrypting method Da-4 using the private key
22 of the trade server center 2.

[0045] When the secure electronic commerce trade is
taking place at action B3, the trade server encryption/
decryption module 20 encrypts the data m into the en-
crypted data Es(m) via the symmetrical encrypting
method Es using the hardware serial number S43 of the
user end device 4. Next, the encrypted data Es(m) is
further encrypted to obtain the twice-encrypted data Ea
(Es(m)) via the asymmetrical single function encrypting
method Ea using the public key 41 of the user end de-
vice 4. The twice-encrypted data Ea(Es(m)) is then
transmitted to the user end device 4.

[0046] Ataction B4, after the twice-encrypted data Ea
(Es(m)) is received by the encryption/decryption module
40 of the user end device 4, the encrypting/decrypting
module 40 executes Da(Ea(Es(m))) to decrypt the Ea
(Es(m)) into Es(m) via the asymmetrical single function
decrypting method Da using the private key 42 of the
user end device 4. Next, Ds(Es(m)) is executed to de-
crypt Es(m) to obtain trade data m and understand the
content of the trade data m via the symmetrical decrypt-
ing method Ds using the hardware serial number S43
of the user end device 4.

[0047] Ataction B5, the encryption/decryption module
40 of the user end device 4 encrypts the data n into the
encrypted data Es(n) via the symmetrical encrypting
method Es using the hardware serial number S43 of the
user end device 4. Next, the encrypted data Es(n) is fur-
ther encrypted to obtain the twice-encrypted data Ea(Es
(n)) via the asymmetrical single function encrypting
method Ea using the private key 42 of the user end de-
vice 4. The twice-encrypted data Ea(Es(m)) is then
transmitted from the user end device 4 to the trade serv-
er center 2 through the data transmission network 11.
[0048] Ataction B6, after the twice-encrypted data Ea
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(Es(n)) is received by the trade server encryption/de-
cryption module 20 of the trade server center 2, the e
the trade server encryption/decryption module 20 exe-
cutes Da(Ea(Es(n))) to decrypt the Ea(Es(n)) into Es(n)
via the asymmetrical single function decrypting method
Da using the public key 41 of the user end device 4.
Next, Ds(Es(n)) is executed to decrypt Es(n) to obtain
trade data n and understand the content of the trade da-
ta n via the symmetrical decrypting method Ds using the
hardware serial number S43 of the user end device 4.

[0049] At action B7, the trade server encryption/de-
cryption module 20 encrypts the data p into the encrypt-
ed data Ea(p) via the asymmetrical single function en-
crypting method Ea using the public key31 of the user
end device 3. Next, the encrypted data Ea(p) is further
encrypted to obtain the twice-encrypted data Es(Ea(p))
via the symmetrical encrypting method Es using the
hardware serial number S33 of the user end device 3.
The twice-encrypted data Es(Ea(p)) is then transmitted
to the user end device 3.

[0050] Ataction B8, after the twice-encrypted data Ea
(Es(m)) is received by the encryption/decryption module
30 of the user end device 3, the encrypting/decrypting
module 30 executes Ds(Es(Ea(p))) to decrypt the Es(Ea
(p)) into Ea(p) via the symmetrical decrypting method
Ds using the hardware serial number S33 of the user
end device 3. Next, Da(Ea(p)) is executed to decrypt Ea
(p) to obtain trade data p and understand the content of
the trade data p via the asymmetrical single function de-
crypting method Da using the private key 32 of the user
end device 3.

[0051] Ataction B9, the encryption/decryption module
30 of the user end device 3 encrypts the data q into the
encrypted data Ea(q) via the asymmetrical single func-
tion encrypting method Ea using the private key 32 of
the user end device 3. Next, the encrypted data Ea(q)
is further encrypted to obtain the twice-encrypted data
Es(Ea(q)) via the symmetrical encrypting method Es us-
ing the hardware serial number S33 of the user end de-
vice 3. The twice-encrypted data Es(Ea(q)) is then trans-
mitted to the trade server center 2.

[0052] At action B10, after the twice-encrypted data
Es(Ea(q)) is received by the trade server encryption/de-
cryption module 20 of the trade server center 2, the trade
server encryption/decryption module 20 executes Ds
(Es(Ea(q))) to decrypt the Es(Ea(q)) into Ea(q) via the
symmetrical decrypting method Ds using the hardware
serial number S33 of the user end device 3. Next, Da
(Ea(q)) is executed to decrypt Ea(q) to obtain trade data
g and understand the content of the trade data q via the
asymmetrical single function decrypting method Da us-
ing the public key 31 of the user end device 3.

[0053] Fig. 7 is aflow chartillustrating the secure elec-
tronic commerce trade process which implements the
secure electronic commerce trade system according to
the present invention. Prior to the secure electronic
commerce trade, the trade server center 2 records the
hardware serial numbers S33, S43, and the user infor-
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mation m3, m4 of the user end devices 3, 4, respectively.
When the secure electronic commerce trade is initially
taking place at step 111, the trade server center 2 ex-
changes the public key with the user end devices 3, 4,
respectively through the data transmission network 11.
Preferably, the user end device 3 and the trade center
2 exchange their public keys Key31, Key21 with each
other. That is, the user end device 3 saves the public
key Key21 of the trade server center 2, while the trade
server center 2 saves the public key Key31 of the user
end device 3. Also, the user end device 4 and the trade
center 2 exchange their public keys Key41, Key21 with
each other. That is, the user end device 4 saves the pub-
lickey Key21 of the trade server center 2, while the trade
server center 2 saves the public key Key41 of the user
end device 4 before proceeding to step 112.

[0054] At step 112 when the secure electronic com-
merce trade is taking place, with the hardware serial
numbers S33, S43, the public keys Key31, Key41, and
the private keys Key32, Key42 of the user end devices
3, 4, the trade data is encrypted via the asymmetrical
single function encrypting method Ea and symmetrical
encrypting method Es, while the trade data is decrypted
via the asymmetrical single function decrypting method
Da and the symmetrical decrypting method Ds before
proceeding to step 113.

[0055] At step 113, the secure electronic commerce
trade is terminated.

[0056] Fig. 8 is a flow chart illustrating steps for exe-
cuting the secure electronic commerce trade shown in
Fig. 7. In this case, the secure electronic commerce
trade is demonstrated with the user end device 4 as an
example and since the user end device 3 works by the
same principle, it will not be further described in detail
herein. As shown in the diagram, a direction in which
the trade data R is transmitted is determined initially at
step 212. If the trade data R is transmitted from the user
end device 4 to the trade server center 2 through the
data transmission network 11, then process proceeds
to the step 213. But, if the trade data R is transmitted
from the trade server center 2 to the user end device 4
through the data transmission network, the process pro-
ceeds to step 215.

[0057] The trade data R is transmitted from the user
end device 4 to the trade server center 2 through the
network transmission network 11 at step 213. The en-
cryption/decryption module 40 of the user end device 4
encrypts the trade data R into an encrypted trade data
Q via the symmetrical encrypting method Es and the
asymmetrical single function encrypting method Ea us-
ing the hardware serial number S43 and the private key
Key42 of the user end device 4. Then, the encrypted
trade data Q is then transmitted to the trade server cent-
er 2 through the data transmission network 11 before
proceeding to step 214.

[0058] Atstep 214, the trade server center 2 decrypts
the encrypted trade data Q to obtain content of the trade
data R via the asymmetrical single function decrypting
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method Da and the symmetrical decrypting method Ds
using the previously saved public key Key41 of the user
end device and the hardware serial number S43 of the
user end device 4. Then, the process proceeds to step
217.

[0059] The trade data R is transmitted from the trade
server center 2 to the user end device 4 through the net-
work transmission network 11 at step 215. The trade
server center 2 encrypts the trade data R into an en-
crypted trade data O via the symmetrical encrypting
method Es and the asymmetrical single function en-
crypting method Ea using the hardware serial number
S43 and the public key Key41 of the user end device 4.
Then, the encrypted trade data O is then transmitted to
the user end device 4 through the data transmission net-
work 11 before proceeding to step 216.

[0060] Atstep 216, the encryption/decryption module
40 of the user end device 4 decrypts the encrypted trade
data O to obtain content of the trade data R via the asym-
metrical single function decrypting method Da and the
symmetrical decrypting method Ds using its private key
Key41 and hardware serial number S43. Then, the proc-
ess proceeds to step 217.

[0061] Atstep 217, if the secure electronic commerce
trade is to be continued, then process returns to the step
212. Otherwise, the process proceeds to step 113 to ter-
minate the secure electronic commerce trade.

[0062] Fig. 9 is a flow chart illustrating a set of more
detailed steps for executing the secure electronic com-
merce trade shown in Fig. 7. Here, the description is
made with the user end device 4 as an example. As
shown in the diagram, a direction in which a trade data
G is transmitted is determined initially at step 312 to see
whether the trade data G is transmitted from the user
end device 4 to the trade server center 2 through the
data transmission network, or the trade data G is trans-
mitted from the trade server center 2 to the user end
device 4 through the data transmission network. If the
trade data G is transmitted from the user end device 4
to the trade server center 2 through the data transmis-
sion network 11, then process proceeds to the step 313.
But, if the trade data G is transmitted from the trade serv-
er center 2 to the user end device 4 through the data
transmission network, the process proceeds to step
317.

[0063] The trade data G is transmitted from the user
end device 4 to the trade server center 2 through the
network transmission network 11 at step 213. The en-
cryption/decryption module 40 of the user end device 4
encrypts the trade data G into an encrypted trade data
Es(G) via the symmetrical encrypting method Es using
the hardware serial number S43 of the user end device
4. Then, the process proceeds to step 314.

[0064] Atstep 314, the encryption/decryption module
40 of the user end device 4 further encrypts the encrypt-
ed trade data Es(G) into a twice-encrypted trade data
Ea(Es(G)) via the asymmetrical single function encrypt-
ing method Ea using the private key Key42 of the user
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end device 4. The twice-encrypted trade data Ea(Es(G))
is transmitted to the trade server center 2 through the
data transmission network before proceeding to step
315.

[0065] At step 315, after the trade server center 2 re-
ceives the twice-encrypted trade data Ea(Es(G)), the
trade server center 2 performs a first decryption Da(Ea
(Es(G))) to the twice-encrypted trade data Ea(Es(G)) to
obtain the encrypted trade data Es(G) via the asymmet-
rical single function decrypting method Da using the pre-
viously saved public key Key41 of the user end device
4. Then, the process proceeds to step 316.

[0066] Atstep 316, after the first decryption, the trade
server encryption/decryption module 20 performs a sec-
ond decryption Ds(Es(G)) to the encrypted trade data
Es(G) to obtain the trade data G and know trade content
via the symmetrical decrypting method Ds using the
hardware serial number S43 of the user end device 4.
Then, the process proceeds to step 321.

[0067] The trade data G is transmitted from the trade
server center 2 to the user end device 4 through the net-
work transmission network 11 at step 317. The trade
server encryption/decryption module 20 of the trade
server center 2 encrypts the trade data G into an en-
crypted trade data Es(G) via the symmetrical encrypting
method Es using the hardware serial number S43 of the
user end device 4. Then, the process proceeds to step
318.

[0068] At step 318, the trade server encryption/de-
cryption module 20 of the trade server center 2 further
encrypts the encrypted trade data Es(G) into a twice-
encrypted trade data Ea(Es(G)) via the asymmetrical
single function encrypting method Ea using the public
key Key41 of the user end device 4. The twice-encrypt-
ed trade data Ea(Es(G)) is then transmitted from the
trade server center 2 to the user end device 4 through
the data transmission network before proceeding to step
319.

[0069] At step 319, after user end device 4 receives
the twice-encrypted trade data Ea(Es(G)), the encryp-
tion/decryption module 40 of the user end device 4 per-
forms a first decryption Da(Ea(Es(G))) to the twice-en-
crypted trade data Ea(Es(G)) to obtain the encrypted
trade data Es(G) via the asymmetrical single function
decrypting method Da using the private key Key42 of
the user end device 4. Then, the process proceeds to
step 320.

[0070] At step 320, after the first decryption, the en-
cryption/decryption module 40 performs a second de-
cryption Ds(Es(G)) to the encrypted trade data Es(G) to
obtain the trade data G and trade content via the sym-
metrical decrypting method Ds using the hardware se-
rial number S43 of the user end device 4. Then, the proc-
ess proceeds to step 321.

[0071] Atstep 321, if the secure electronic commerce
trade is to be continued, then process returns to the step
312. Otherwise, the process proceeds to step 113 to ter-
minate the secure electronic commerce trade.
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[0072] Fig. 10 is aflow chart illustrating another set of
more detailed steps for executing the secure electronic
commerce trade shown in Fig. 7. Here, the description
is made with the user end device 3 as an example. As
shown in the diagram, a direction in which a trade data
T is transmitted is determined initially at step 412 to see
whether the trade data T is transmitted from the user
end device 3 to the trade server center 2 through the
data transmission network, or the trade data T is trans-
mitted from the trade server center 2 to the user end
device 3 through the data transmission network. If the
trade data T is transmitted from the user end device 3
to the trade server center 2 through the data transmis-
sion network 11, then process proceeds to the step 413.
But, if the trade data T is transmitted from the trade serv-
er center 2 to the user end device 3 through the data
transmission network, the process proceeds to step
417.

[0073] The trade data T is transmitted from the user
end device 3 to the trade server center 2 through the
network transmission network 11 at step 213. The en-
cryption/decryption module 30 of the user end device 3
encrypts the trade data T into an encrypted trade data
Es(T) via the asymmetrical single function encrypting
method Ea using the private key Key32 of the user end
device 3. Then, the process proceeds to step 414.
[0074] Atstep 414, the encryption/decryption module
30 of the user end device 3 further encrypts the encrypt-
ed trade data Ea(T) into a twice-encrypted trade data
Es(Ea(T)) via the symmetrical encrypting method Es us-
ing the hardware serial number S33 of the user end de-
vice 3. The twice-encrypted trade data Es(Ea(T)) is
transmitted to the trade server center 2 through the data
transmission network before proceeding to step 415.
[0075] At step 415, after the trade server center 2 re-
ceives the twice-encrypted trade data Es(Ea(T)), the
trade server center 2 performs a first decryption Ds(Es
(Ea(T))) to the twice-encrypted trade data Es(Ea(T)) to
obtain the encrypted trade data Ea(T) via the symmet-
rical decrypting method Ds using the hardware serial
number S33 of the user end device 3. Then, the process
proceeds to step 416.

[0076] Atstep 416, after the first decryption, the trade
server encryption/decryption module 20 performs a sec-
ond decryption Da(Ea(T)) to the encrypted trade data
Ea(T) to obtain the trade data T and trade content via
the asymmetrical single function decrypting method Da
using the public key Key31 of the user end device 3.
Then, the process proceeds to step 421.

[0077] The trade data T is transmitted from the trade
server center 2 to the user end device 3 through the net-
work transmission network 11 at step 417. The trade
server encryption/decryption module 20 of the trade
server center 2 encrypts the trade data T into an en-
crypted trade data Ea(T) via the asymmetrical single
function encrypting method Ea using the public key
Key31 of the user end device 3. Then, the process pro-
ceeds to step 418.
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[0078] At step 418, the trade server encryption/de-
cryption module 20 of the trade server center 2 further
encrypts the encrypted trade data Ea(T) into a twice-
encrypted trade data Es(Ea(T)) via the symmetrical en-
crypting method Es using the hardware serial number
S33 of the user end device 3. The twice-encrypted trade
data Es(Ea(T)) is then transmitted from the trade server
center 2 to the user end device 3 through the data trans-
mission network before proceeding to step 419.

[0079] At step 419, after user end device 3 receives
the twice-encrypted trade data Es(Ea(T)), the encryp-
tion/decryption module 30 of the user end device 3 per-
forms a first decryption Ds(Es(Ea(T))) to the twice-en-
crypted trade data Es(Ea(T)) to obtain the encrypted
trade data Ea(T) via the symmetrical decrypting method
Ds using the hardware serial number S33 of the user
end device 3. Then, the process proceeds to step 420.
[0080] At step 420, after the first decryption, the en-
cryption/decryption module 30 performs a second de-
cryption Da(Ea(T)) to the encrypted trade data Ea(T) to
obtain the trade data T and trade content via the asym-
metrical single function decrypting method Da using the
private key Key32 of the user end device 3. Then, the
process proceeds to step 421.

[0081] Atstep 421, if the secure electronic commerce
trade is to be continued, then process returns to the step
412. Otherwise, the process proceeds to step 113 to ter-
minate the secure electronic commerce trade.

[0082] Fig. 11 is a flow chart illustrating implementa-
tion of the secure electronic commerce trade system the
shown in Fig. 4 to execute the secure electronic com-
merce trade process. The user end device 4 in this case
is a personal computer (PC) having a hardware serial
number (such as a hardware serial number of mother-
board). And the data transmission network 11 may pref-
erably be Internet or Intranet. Prior to the making of the
secure electronic commerce trade, the trade server en-
cryption/decryption module 20 of the trade server center
2 records the hardware serial number S43 and user in-
formation m4 of the user end device 4.

[0083] When the secure electronic commerce trade is
taking place initially at step 611, the trade server center
2 is linked through the data transmission network 11 to
the userend device 4. Then, the trade server encryption/
decryption module 20 of the trade server center 2 trans-
mits the public key Key21 of the trade server center 2
to the encryption/decryption module 40 of the user end
device 4 through the data transmission network 11 be-
fore proceeding to step 612.

[0084] Atstep 612, the encryption/decryption module
40 encrypts the public key Key41, hardware serial
number S43, and user information m4 of the user end
device 4 via the asymmetrical single function encrypting
method Ea using the public key Key21 of the trade serv-
er center 2, with the encrypted data being Ea
(Key41+S43+m4). The encrypted data Ea
(Key41+S43+m4) is then transmitted to the trade server
center 2 through the data transmission network 11 be-
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fore proceeding to step 613.

[0085] At step 613, after the encrypted data Ea
(Key41+S43+m4) is received, the trade server encryp-
tion/decryption module 20 of the trade server center 2
performs a decryption Da(Ea(Key41+S43+m4)) to the
encrypted data Ea(Key41+S43+m4) via the asymmetri-
cal single function decrypting method Da using its pri-
vate key Key22, so as to obtain the public key Key41,
the hardware serial number S43, and the user data m4
of the user end device 4. And prior to the making of the
secure electronic commerce trade, the trade server en-
cryption/decryption module 20 records the hardware se-
rialnumber S43, the user data m4 of the user end device
4, and saves the public key Key41 of the user end device
4 correspondingly in order to complete the process of
exchanging the public keys between the trade server
center 2 and the user end device 4. The process then
proceeds to step 614.

[0086] At step 614, a direction in which a trade data
Msg is transmitted is determined to see whether the
trade data Msg is transmitted from the user end device
4 to the trade server center 2 through the data transmis-
sion network 11, or the trade data Msg is transmitted
from the trade server center 2 to the user end device 4
through the data transmission network. If the trade data
Msg is transmitted from the user end device 4 to the
trade server center 2 through the data transmission net-
work 11, then process proceeds to the step 615. But, if
the trade data Msg is transmitted from the trade server
center 2 to the user end device 4 through the data trans-
mission network 11, the process proceeds to step 619.
[0087] The trade data Msg is transmitted from the us-
er end device 3 to the trade server center 2 through the
network transmission network 11 at step 615. The en-
cryption/decryption module 40 of the user end device 4
encrypts the trade data Msg into an encrypted trade data
Es(Msg) via the symmetrical encrypting method Es us-
ing the hardware serial number S43 of the user end de-
vice 4. Then, the process proceeds to step 616.

[0088] Atstep 616, the encryption/decryption module
40 of the user end device 4 further encrypts the encrypt-
ed trade data Es(Msg) into a twice-encrypted trade data
Ea(Es(Msg)) via the asymmetrical single function en-
crypting method Ea using the private key Key42 of the
user end device 4. The twice-encrypted trade data Ea
(Es(Msg)) is transmitted to the trade server center 2
through the data transmission network 11 before pro-
ceeding to step 617.

[0089] At step 617, after the trade server center 2 re-
ceives the twice-encrypted trade data Ea(Es(Msg)), the
trade server center 2 performs a first decryption Da(Ea
(Es(Msg))) to the twice-encrypted trade data Ea(Es
(Msg)) to obtain the encrypted trade data Es(Msg) via
the asymmetrical single function decrypting method Da
using the saved public key Key41 of the user end device
4. Then, the process proceeds to step 618.

[0090] Atstep 618, after the first decryption, the trade
server encryption/decryption module 20 performs a sec-
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ond decryption Ds(Es(Msg)) to the encrypted trade data
Es(Msg) to obtain the trade data Msg and trade content
via the symmetrical decrypting method Ds using the
hardware serial number S43 of the user end device 4.
Then, the process proceeds to step 623.

[0091] The trade data Msg is transmitted from the
trade server center 2 to the user end device 4 through
the network transmission network 11 at step 619. The
trade server encryption/decryption module 20 of the
trade server center 2 encrypts the trade data Msg into
an encrypted trade data Es(Msg) via the symmetrical
encrypting method Es using the hardware serial number
S43 of the user end device 4. Then, the process pro-
ceeds to step 620.

[0092] At step 620, the trade server encryption/de-
cryption module 20 of the trade server center 2 further
encrypts the encrypted trade data Es(Msg) into a twice-
encrypted trade data Ea(Es(Msg)) via the asymmetrical
single function encrypting method Ea using the public
key Key41 of the user end device 4. The twice-encrypt-
ed trade data Ea(Es(Msg)) is then transmitted from the
trade server center 2 to the user end device 4 through
the data transmission network 11 before proceeding to
step 621.

[0093] At step 621, after user end device 4 receives
the twice-encrypted trade data Ea(Es(Msg)), the en-
cryption/decryption module 40 of the user end device 4
performs a first decryption Da(Ea(Es(Msg))) to the
twice-encrypted trade data Ea(Es(Msg)) to obtain the
encrypted trade data Es(Msg) via the asymmetrical sin-
gle function decrypting method Da using the private key
Key42 of the user end device 4. Then, the process pro-
ceeds to step 622.

[0094] At step 622, after the first decryption, the en-
cryption/decryption module 40 performs a second de-
cryption Ds(Es(Msg)) to the encrypted trade data Es
(Msg) to obtain the trade data Msg and trade content via
the symmetrical decrypting method Ds using the hard-
ware serial number S43 of the user end device 3. Then,
the process proceeds to step 623.

[0095] Atstep 623, if the secure electronic commerce
trade is to be continued, then process returns to the step
614. Otherwise, the process proceeds to step 624.
[0096] At step 624, the secure electronic commerce
trade is terminated.

[0097] Fig. 12 is a flow chart illustrating implementa-
tion of the secure electronic commerce trade system the
shown in Fig. 4 to execute another secure electronic
commerce trade process. This embodiment is de-
scribed with the user end device 3 as an example. The
user end device 3 in this case includes a personal digital
processor having a hardware serial number (such as a
hardware serial number of substrate) or an electronic
reader. And the data transmission network 11 may pref-
erably be Internet or Intranet. Prior to the making of the
secure electronic commerce trade, the trade server en-
cryption/decryption module 20 of the trade server center
2 records the hardware serial number S33 and user in-
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formation m3 of the user end device 3.

[0098] When the secure electronic commerce trade is
taking place initially at step 711, the trade server center
2 is linked through the data transmission network 11 to
the userenddevice 3. Then, the trade server encryption/
decryption module 20 of the trade server center 2 trans-
mits the public key Key21 of the trade server center 2
to the encryption/decryption module 30 of the user end
device 3 through the data transmission network 11 be-
fore proceeding to step 712.

[0099] Atstep 712, the encryption/decryption module
30 encrypts the public key Key31, hardware serial
number S33, and user information m3 of the user end
device 3 via the asymmetrical single function encrypting
method Ea using the public key Key21 of the trade serv-
er center 2, with the encrypted data being Ea
(Key31+S33+m3). The encrypted data Ea
(Key31+S33+m3) is then transmitted from the user end
device 3 to the trade server center 2 through the data
transmission network 11 before proceeding to step 713.
[0100] At step 713, after the encrypted data Ea
(Key31+S33+m3) is received, the trade server encryp-
tion/decryption module 20 of the trade server center 2
performs a decryption Da(Ea(Key31+S33+m3)) to the
encrypted data Ea(Key31+S33+m3) via the asymmetri-
cal single function decrypting method Da using its pri-
vate key Key22, so as to obtain the public key Key31,
the hardware serial number S33, and the user data m3
of the user end device 3. And prior to the making of the
secure electronic commerce trade, the trade server en-
cryption/decryption module 20 records the hardware se-
rial number S33, the user data m3 of the user end device
3, and saves the public key Key31 of the user end device
3 correspondingly in order to complete the process of
exchanging the public keys between the trade server
center 2 and the user end device 3. The process then
proceeds to step 714.

[0101] At step 714, a direction in which a trade data
Msg is transmitted is determined to see whether the
trade data Msg is transmitted from the user end device
3 to the trade server center 2 through the data transmis-
sion network 11, or the trade data Msg is transmitted
from the trade server center 2 to the user end device 3
through the data transmission network. If the trade data
Msg is transmitted from the user end device 3 to the
trade server center 2 through the data transmission net-
work 11, then process proceeds to the step 715. But, if
the trade data Msg is transmitted from the trade server
center 2 to the user end device 3 through the data trans-
mission network 11, the process proceeds to step 719.
[0102] The trade data Msg is transmitted from the us-
er end device 3 to the trade server center 2 through the
network transmission network 11 at step 715. The en-
cryption/decryption module 30 of the user end device 3
encrypts the trade data Msg into an encrypted trade data
Ea(Msg) via the asymmetrical single function encrypting
method Ea using the private key Key32 of the user end
device 3. Then, the process proceeds to step 716.
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[0103] Atstep 716, the encryption/decryption module
30 of the user end device 3 further encrypts the encrypt-
ed trade data Ea(Msg) into a twice-encrypted trade data
Es(Ea(Msg)) via the symmetrical encrypting method Es
using the hardware serial number S33 of the user end
device 3. The twice-encrypted trade data Es(Ea(Msg))
is transmitted to the trade server center 2 through the
data transmission network 11 before proceeding to step
717.

[0104] At step 717, after the trade server center 2 re-
ceives the twice-encrypted trade data Es(Ea(Msg)), the
trade server center 2 performs a first decryption Ds(Es
(Ea(Msg))) to the twice-encrypted trade data Es(Ea
(Msg)) to obtain the encrypted trade data Ea(Msg) via
the symmetrical decrypting method Ds using the hard-
ware serial number S33 of the user end device 3. Then,
the process proceeds to step 718.

[0105] Atstep 718, after the first decryption, the trade
server encryption/decryption module 20 performs a sec-
ond decryption Da(Ea(Msg)) to the encrypted trade data
Ea(Msg) to obtain the trade data Msg and trade content
via the asymmetrical single function decrypting method
Da using the public key Key31 of the user end device 3.
Then, the process proceeds to step 723.

[0106] The trade data Msg is transmitted from the
trade server center 2 to the user end device 3 through
the network transmission network 11 at step 719. The
trade server encryption/decryption module 20 of the
trade server center 2 encrypts the trade data Msg into
an encrypted trade data Ea(Msg) via the asymmetrical
single function encrypting method Ea using the public
key Key31 of the user end device 3. Then, the process
proceeds to step 720.

[0107] At step 720, the trade server encryption/de-
cryption module 20 further encrypts the encrypted trade
data Ea(Msg) into a twice-encrypted trade data Es(Ea
(Msg)) via the symmetrical encrypting method Es using
the hardware serial number S33 of the user end device
3. The twice-encrypted trade data Es(Ea(Msg)) is then
transmitted from the trade server center 2 to the user
end device 3 through the data transmission network 11
before proceeding to step 721.

[0108] At step 721, after user end device 3 receives
the twice-encrypted trade data Es(Ea(Msg)), the en-
cryption/decryption module 30 of the user end device 3
performs a first decryption Ds(Es(Ea(Msg))) to the
twice-encrypted trade data Es(Ea(Msg)) to obtain the
encrypted trade data Ea(Msg) via the symmetrical de-
crypting method Ds using the hardware serial number
S33 of the user end device 3. Then, the process pro-
ceeds to step 722.

[0109] At step 722, after the first decryption, the en-
cryption/decryption module 30 performs a second de-
cryption Da(Ea(Msg)) to the encrypted trade data Ea
(Msg) to obtain the trade data Msg and trade content via
the asymmetrical single function decrypting method Da
using the private key Key32 of the user end device 3.
Then, the process proceeds to step 723.
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[0110] Atstep 723, if the secure electronic commerce
trade is to be continued, then process returns to the step
714. Otherwise, the process proceeds to step 724.
[0111] At step 724, the secure electronic commerce
trade is terminated.

[0112] Fig. 13 is a flow chart illustrating execution of
the secure electronic commerce trade process by im-
plementing the secure electronic commerce trade sys-
tem according to one embodiment of the present inven-
tion. In this embodiment, a first trade data m1 is encrypt-
ed by the trade server encryption/decryption module 20
the trade server center 2 before transmitting the encrypt-
ed data to the encryption/decryption module 40 of the
user end device 4. After the encryption/decryption mod-
ule 40 receives the encrypted trade data, the encryption/
decryption module 40 decrypts the encrypted trade data
to obtain the first trade data ml. Next, as the encryption/
decryption module 40 of the user end device 4 encrypts
the second trade data m2, the encrypted trade data is
transmitted to the trade server encryption/decryption
module 20 of the trade server center 2. After trade server
encryption/decryption module 20 receives the encrypt-
ed trade data, the encryption/decryption module 40 de-
crypts the encrypted trade data to obtain the first trade
data m2, while the secure electronic commerce trade is
terminated. The user end device 4 in this case is a per-
sonal computer (PC) having a hardware serial number
(such as a hardware serial number of motherboard).
And the data transmission network 11 may preferably
be Internet or Intranet. Prior to the making of the secure
electronic commerce trade, the trade server encryption/
decryption module 20 of the trade server center 2
records the hardware serial number S43 and user infor-
mation m4 of the user end device 4.

[0113] When the secure electronic commerce trade is
taking place initially at step 811, the trade server center
2 is linked through the data transmission network 11 to
the userenddevice 4. Then, the trade server encryption/
decryption module 20 of the trade server center 2 trans-
mits the public key Key21 of the trade server center 2
to the encryption/decryption module 40 of the user end
device 4 through the data transmission network 11 be-
fore proceeding to step 812.

[0114] Atstep 812, the encryption/decryption module
40 encrypts the public key Key41, hardware serial
number S43, and user information m4 of the user end
device 4 via the asymmetrical single function encrypting
method Ea using the public key Key21 of the trade serv-
er center 2, with the encrypted data being Ea
(Key41+S43+m4). The encrypted data Ea
(Key41+S43+m4) is then transmitted to the trade server
center 2 through the data transmission network 11 be-
fore proceeding to step 813.

[0115] At step 813, after the encrypted data Ea
(Key41+S43+m4) is received, the trade server encryp-
tion/decryption module 20 of the trade server center 2
performs a decryption Da(Ea(Key41+S43+m4)) to the
encrypted data Ea(Key41+S43+m4) via the asymmetri-
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cal single function decrypting method Da using its pri-
vate key Key22, so as to obtain the public key Key41,
the hardware serial number S43, and the user data m4
of the user end device 4. And prior to the making of the
secure electronic commerce trade, the trade server en-
cryption/decryption module 20 records the hardware se-
rialnumber S43, the user data m4 of the user end device
4, and saves the public key Key41 of the user end device
4 correspondingly in order to complete the process of
exchanging the public keys between the trade server
center 2 and the user end device 4. The process then
proceeds to step 814.

[0116] Atstep 814, the first trade data m1 is transmit-
ted from the trade server center 2 to the user end device
4 through the network transmission network 11. The
trade server encryption/decryption module 20 of the
trade server center 2 encrypts the first trade data m1
into an encrypted trade data Es(m1) via the symmetrical
encrypting method Es using the hardware serial number
S43 of the user end device 4. Then, the process pro-
ceeds to step 815.

[0117] At step 815, the trade server encryption/de-
cryption module 20 of the trade server center 2 further
encrypts the encrypted trade data Es(m1) into a twice-
encrypted trade data Ea(Es(m1)) via the asymmetrical
single function encrypting method Ea using the public
key Key41 of the user end device 4. The twice-encrypt-
ed trade data Ea(Es(m1)) is transmitted to the user end
device 4 through the data transmission network 11 be-
fore proceeding to step 816.

[0118] At step 816, after the user end device 4 re-
ceives the twice-encrypted trade data Ea(Es(m1)) the
encryption/decryption module 40 of the user end device
4 performs a first decryption Da(Ea(Es(m1))) to the
twice-encrypted trade data Ea(Es(m1)) to obtain the en-
crypted trade data Es(m1) via the asymmetrical single
function decrypting method Da using the private key
Key42 of the user end device 4. Then, the process pro-
ceeds to step 817.

[0119] At step 817, after the first decryption, the en-
cryption/decryption module 40 performs a second de-
cryption Ds(Es(m1)) to the encrypted trade data Es(m1)
to obtain the trade data m1 and trade content via the
symmetrical decrypting method Ds using the hardware
serial number S43 of the user end device 4. Then, the
process proceeds to step 818.

[0120] Atstep 818, the second trade data m2 is trans-
mitted from the user end device 4 to the trade server
center 2 through the network transmission network 11.
The encryption/decryption module 40 of the user end
device 4 encrypts the second trade data m2 into an en-
crypted trade data Es(m2) via the symmetrical encrypt-
ing method Es using the hardware serial number S43 of
the user end device 4. Then, the process proceeds to
step 819.

[0121] Atstep 819, the encryption/decryption module
40 of the user end device 4 further encrypts the encrypt-
ed trade data Es(m2) into a twice-encrypted trade data
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Ea(Es(m2)) via the asymmetrical single function en-
crypting method Ea using the private key Key42 of the
user end device 4. The twice-encrypted trade data Ea
(Es(m2)) is then transmitted to the trade server center
2 through the data transmission network 11 before pro-
ceeding to step 820.

[0122] At step 820, after the trade server center 2 re-
ceives the twice-encrypted trade data Ea(Es(m2)), the
trade server encryption/decryption module 20 of the
trade server center 2 performs a first decryption Da(Ea
(Es(m2))) to the twice-encrypted trade data Ea(Es(m2))
to obtain the encrypted trade data Es(m2) via the asym-
metrical single function decrypting method Da using the
saved public key Key41 of the user end device 4. Then,
the process proceeds to step 821.

[0123] Atstep 821, after the first decryption, the trade
server encryption/decryption module 20 performs a sec-
ond decryption Ds(Es(m2)) to the encrypted trade data
Es(m2) to obtain the trade data m2 and trade content
via the symmetrical decrypting method Ds using the
hardware serial number S43 of the user end device 4,
while the electronic commerce trade is terminated.
[0124] Fig. 14 is a flow chart illustrating execution of
the secure electronic commerce trade process by im-
plementing the secure electronic commerce trade sys-
tem according to another embodiment of the present in-
vention. In this embodiment, a first trade data n1 is en-
crypted by the encryption/decryption module 30 of the
user end device 3 before transmitting the encrypted data
to the trade server encryption/decryption module 20 of
the trade server center 2. After the trade server encryp-
tion/decryption module 20 the trade server center 2 re-
ceives the encrypted trade data, the trade server en-
cryption/decryption module 20 decrypts the encrypted
trade data to obtain the first trade data n1. Next, the
trade server encryption/decryption module 20 the trade
server center 2 encrypts the second trade data n2 be-
fore transmitting the encrypted trade data to the encryp-
tion/decryption module 30 of the user end device 3. After
the encryption/decryption module 30 of the user end de-
vice 3 receives the encrypted trade data, the encryption/
decryption module 30 decrypts the encrypted trade data
to obtain the first trade data n2, while the secure elec-
tronic commerce trade is terminated. The user end de-
vice 3 in this case includes a personal digital processor
having a hardware serial number (such as a hardware
serial number of substrate) or an electronic reader. And
the data transmission network 11 may preferably be In-
ternet or Intranet. Prior to the making of the secure elec-
tronic commerce trade, the trade server encryption/de-
cryption module 20 of the trade server center 2 records
the hardware serial number S33 and user information
m3 of the user end device 3.

[0125] When the secure electronic commerce trade is
taking place initially at step 911, the trade server center
2 is linked through the data transmission network 11 to
the userend device 4. Then, the trade server encryption/
decryption module 20 of the trade server center 2 trans-
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mits the public key Key21 of the trade server center 2
to the encryption/decryption module 30 of the user end
device 3 through the data transmission network 11 be-
fore proceeding to step 912.

[0126] Atstep 912, the encryption/decryption module
30 encrypts the public key Key31, hardware serial
number S33, and user information m3 of the user end
device 3 via the asymmetrical single function encrypting
method Ea using the public key Key21 of the trade serv-
er center 2, with the encrypted data being Ea
(Key31+S33+m3). The encrypted data Ea
(Key31+S33+m3) is then transmitted to the trade server
center 2 through the data transmission network 11 be-
fore proceeding to step 913.

[0127] At step 913, after the encrypted data Ea
(Key31+S33+m3) is received, the trade server encryp-
tion/decryption module 20 of the trade server center 2
performs a decryption Da(Ea(Key31+S33+m3)) to the
encrypted data Ea(Key31+S33+m3) via the asymmetri-
cal single function decrypting method Da using its pri-
vate key Key22, so as to obtain the public key Key31,
the hardware serial number S33, and the user data m3
of the user end device 3. And prior to the making of the
secure electronic commerce trade, the trade server en-
cryption/decryption module 20 records the hardware se-
rialnumber S33, the user data m3 of the user end device
3, and saves the public key Key31 of the user end device
3 correspondingly in order to complete the process of
exchanging the public keys between the trade server
center 2 and the user end device 3. The process then
proceeds to step 914.

[0128] At step 914, the first trade data n1 is transmit-
ted from the user end device 3 to the trade server center
2 through the network transmission network 11. The en-
cryption/decryption module 30 of the user end device 3
encrypts the first trade data n1 into an encrypted trade
data Ea(n1) via the asymmetrical single function en-
crypting method Ea using the private key Key32 of the
user end device 3. Then, the process proceeds to step
915.

[0129] Atstep 915, the encryption/decryption module
30 of the user end device 3 further encrypts the encrypt-
ed trade data Ea(n1) into a twice-encrypted trade data
Es(Ea(n1)) via the symmetrical encrypting method Es
using the hardware serial number S33 of the user end
device 3. The twice-encrypted trade data Es(Ea(n1)) is
transmitted to the trade server center 2 through the data
transmission network 11 before proceeding to step 916.
[0130] At step 916, after the trade server center 2 re-
ceives the twice-encrypted trade data Es(Ea(n1)), the
trade server encryption/decryption module 20 the trade
server center 2 performs a first decryption Ds(Es(Ea
(n1))) to the twice-encrypted trade data Es(Ea(n1) to ob-
tain the encrypted trade data Ea(n1) via the symmetrical
decrypting method Ds using the hardware serial number
S33 of the user end device 3. Then, the process pro-
ceeds to step 917.

[0131] Atstep 917, after the first decryption, the trade
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server encryption/decryption module 20 performs a sec-
ond decryption Da(Ea(n1)) to the encrypted trade data
Ea(n1) to obtain the trade data n1 and trade content via
the asymmetrical single function decrypting method Da
using the public key Key31 of the user end device 3.
Then, the process proceeds to step 918.

[0132] Atstep 918, the second trade data n2 is trans-
mitted from the trade server center 2 to the user end
device 3 through the network transmission network 11.
The trade server encryption/decryption module 20 of the
trade server center 2 encrypts the second trade data n2
into an encrypted trade data Ea(n2) via the asymmetri-
cal single function encrypting method Ea using the pub-
lic key Key31 of the user end device 3. Then, the proc-
ess proceeds to step 919.

[0133] At step 919, the trade server encryption/de-
cryption module 20 of the trade server center 2 further
encrypts the encrypted trade data Ea(n2) into a twice-
encrypted trade data Es(Ea(n2)) via the symmetrical en-
crypting method Es using the hardware serial number
S33 of the user end device 3. The twice-encrypted trade
data Es(Ea(n2)) is then transmitted from the trade serv-
er center 2 to the user end device 3 through the data
transmission network 11 before proceeding to step 920.
[0134] At step 920, after the user end device 3 re-
ceives the twice-encrypted trade data Es(Ea(n2)), the
encryption/decryption module 30 of the user end device
3 performs a first decryption Ds(Es(Ea(n2))) to the
twice-encrypted trade data Es(Ea(n2)) to obtain the en-
crypted trade data Ea(n2) via the asymmetrical single
function decrypting method Ds using the hardware se-
rial number S33 of the user end device 3. Then, the proc-
ess proceeds to step 921.

[0135] At step 921, after the first decryption, the en-
cryption/decryption module 30 performs a second de-
cryption Da(Ea(n2)) to the encrypted trade data Ea(n2)
to obtain the second trade data n2 and trade content via
the asymmetrical single function decrypting method Da
using the private key Key32 of the user end device 3,
while the electronic commerce trade is terminated.
[0136] Summarizing from the above embodiment, it is
understood that the present invention provides a net-
work customer service system and method for the
same, applicable to an Internet environment. According
to the present invention, the network customer service
system and the method for the same provide following
advantages.

[0137] The invention has been described using exem-
plary preferred embodiments. However, it is to be un-
derstood that the scope of the invention is not limited to
the disclosed embodiments. On the contrary, it is intend-
ed to cover various modifications and similar arrange-
ments. The scope of the claims, therefore, should be
accorded the broadest interpretation so as to encom-
pass all such modifications and similar arrangements.
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Claims

1. A method for secure electronic commerce (e-com-
merce) trade, applicable to a network environment
for online trading, for use in a secure e-commerce
system comprising a trade server center, a data
transmission network, and a user end device, the
method comprising the steps of:

(1) establishing a network connection between
the trade server center and the user end device
via the data transmission network to allow the
trade server center and the user end device to
exchange their respective public keys with
each other through the data transmission net-
work;

(2) with completion of exchange of the public
keys between the trade server center and the
user end device, encrypting/decrypting trade
data in a symmetric manner and via an asym-
metric single function through the use of a hard-
ware serial number, the public key and a private
key of the user end device to perform secure e-
commerce trade; and

(3) terminating the secure e-commerce trade.

2. The method of claim 1, wherein the step (1) com-
prises the sub-steps of:

(1-1) with the network connection being estab-
lished between the trade server center and the
user end device, having the trade server center
transmit a public key thereof via the data trans-
mission network to the user end device;

(1-2) upon receiving the public key from the
trade server center, having the user end device
encrypt a public key, a hardware serial number
and user's personal information thereof via an
asymmetric single function through the use of
the public key of the trade server center, and
transmit the encrypted data to the trade server
center via the data transmission network; and
(1-3) upon receiving the encrypted data from
the user end device, having the trade server
center decrypt the encrypted data via an asym-
metric single function through the use of a pri-
vate key of the trade server center, to obtain the
public key, hardware serial number and user's
personal information of the user end device,
and record the obtained hardware serial
number and user's personal information as well
as store the public key of the user end device,
such that exchange of the public keys between
the trade server center and the user end device
is completed.

3. The method of claim 2, wherein the step (2) com-
prises the sub-steps of:
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(2-1) with completion of exchange of the public
keys between the trade server center and the
user end device, determining a transmission di-
rection for trade data; if the trade data intended
to be transmitted from the user end device via
the data transmission network to the trade serv-
er center, performing sub-step (2-2); if the trade
data intended to be transmitted from the trade
server center via the data transmission network
to the user end device, performing sub-step
(2-4);

(2-2) in the case of the trade data intended to
be transmitted from the user end device to the
trade server center, having the user end device
encrypt the trade data in a symmetric manner
and via an asymmetric single function through
the use of the hardware serial number and pri-
vate key thereof, and transmit the encrypted
trade data via the data transmission network to
the trade server center; then, performing sub-
step (2-3);

(2-3) upon receiving the encrypted trade data
from the user end device, having the trade serv-
er center decrypt the encrypted trade data in a
symmetric manner and via an asymmetric sin-
gle function through the use of the stored public
key and recorded hardware serial number of
the user end device to obtain contents of the
trade data; then, performing sub-step (2-6);
(2-4) in the case of the trade data intended to
be transmitted from the trade server center to
the user end device, having the trade server
center encrypt the trade data in a symmetric
manner and via an asymmetric single function
through the use of the hardware serial number
and public key of the user end device, and
transmit the encrypted trade data via the data
transmission network to the user end device;
(2-5) upon receiving the encrypted trade data
from the trade server center, having the user
end device decrypt the encrypted trade data in
a symmetric manner and via an asymmetric
single function through the use of the private
key and hardware serial number thereof to ob-
tain contents of the trade data; and

(2-6) with completion of decryption of the trade
data to obtain contents of the trade data, deter-
mining if the secure e-commerce trade is to be
continued; if yes, returning to sub-step (2-1); if
no, terminating the secure e-commerce trade.

The method of claim 3, wherein in the sub-step
(2-2), the user end device performs a first encryp-
tion process to symmetrically encrypt the trade da-
ta, intended to be transmitted to the trade server
center, through the use of the hardware serial
number of the user end device, and then the user
end device performs a second encryption process
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to further encrypt the encrypted trade data via an
asymmetric single function through the use of the
private key thereof, so as to transmit the twice-en-
crypted trade data via the data transmission net-
work to the trade server center.

The method of claim 4, wherein in the sub-step
(2-3), the trade server center decrypts the twice-en-
crypted trade data from the user end device via an
asymmetric single function through the use of the
public key of the user end device, and then the trade
server center further symmetrically decrypts the
trade data through the use of the hardware serial
number of the user end device to obtain contents of
the trade data.

The method of claim 3, wherein in the sub-step
(2-2), the user end device performs a first encryp-
tion process to encrypt the trade data, intended to
be transmitted to the trade server center, via an
asymmetric single through the use of the private key
of the user end device, and then the user end device
performs a second encryption process to further
symmetrically encrypt the encrypted trade data
through the use of the hardware serial number
thereof, so as to transmit the twice-encrypted trade
data via the data transmission network to the trade
server center.

The method of claim 6, wherein in the sub-step
(2-3), the trade server center symmetrically de-
crypts the twice-encrypted trade data from the user
end device through the use of the hardware serial
number of the user end device, and then the trade
server center further decrypts the trade data via an
asymmetric single function through the use of the
public key of the user end device to obtain contents
of the trade data.

The method of claim 3, wherein in the sub-step
(2-4), the trade server center performs a first en-
cryption process to symmetrically encrypt the trade
data. intended to be transmitted to the user end de-
vice, through the use of the hardware serial number
of the user end device, and then the trade server
center performs a second encryption process to fur-
ther encrypt the encrypted trade data via an asym-
metric single function through the use of the public
key of the user end device, so as to transmit the
twice-encrypted trade data via the data transmis-
sion network to the user end device.

The method of claim 8, wherein in the sub-step
(2-5), the user end device decrypts the twice-en-
crypted trade data from the trade server center via
an asymmetric single function through the use of
the private key of the user end device, and then the
user end device further symmetrically decrypts the
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trade data through the use of the hardware serial
number thereof to obtain contents of the trade data.

The method of claim 3, wherein in the sub-step
(2-4), the trade server center performs a first en-
cryption process to encrypt the trade data, intended
to be transmitted to the user end device, via an
asymmetric single function through the use of the
public key of the user end device, and then the trade
server center performs a second encryption proc-
ess to further symmetrically encrypt the encrypted
trade data through the use of the hardware serial
number of the user end device, so as to transmit the
twice-encrypted trade data via the data transmis-
sion network to the user end device.

. The method of claim 10, wherein in the sub-step

(2-5), the user end device symmetrically decrypts
the twice-encrypted trade data from the trade server
center through the use of the hardware serial
number of the user end device, and then the user
end device further decrypts the trade data via an
asymmetric single function through the use of the
private key thereof to obtain contents of the trade
data.

The method of claim 2, wherein the step (2) com-
prises the sub-steps of:

(2-1) with completion of exchange of the public
keys between the trade server center and the
user end device, for transmitting first trade data
from the trade server center to the user end de-
vice, having the trade server center encrypt the
first trade data in a symmetric manner and via
an asymmetric single function through the use
of the hardware serial number and public key
of the user end device, and transmit the en-
crypted first trade data via the data transmis-
sion center to the user end device;

(2-2) upon receiving the encrypted first trade
data from the trade server center, having the
user end device decrypt the encrypted first
trade data in a symmetric manner and via an
asymmetric single function through the use of
the private key and hardware serial number
thereof to obtain contents of the first trade data;
(2-3) for transmitting second trade data from
the user end device to the trade server center,
having the user end device encrypt the second
trade data in a symmetric and via an asymmet-
ric single function through the use of the hard-
ware serial number and private key thereof, and
transmit the encrypted second trade data via
the data transmission network to the trade serv-
er center;

(2-4) upon receiving the encrypted second
trade data from the user end device, having the
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trade server center decrypt the encrypted sec-
ond trade data in a symmetric manner and via
an asymmetric single function through the use
of the public key and hardware serial number
of the user end device to obtain contents of the
second trade data; and

(2-5) terminating the secure e-commerce trade
when contents of the second trade data are ob-
tained.

13. The method of claim 2, wherein the step (2) com-

prises the sub-steps of:

(2-1) with completion of exchange of the public
keys between the trade server center and the
user end device, for transmitting first trade data
from the user end device to the trade server
center, having the user end device encrypt the
first trade data in a symmetric manner and via
an asymmetric single function through the use
of the hardware serial number and private key
thereof, and transmit the encrypted first trade
data via the data transmission center to the
trade server device;

(2-2) upon receiving the encrypted first trade
data from the user end device, having the trade
server center decrypt the encrypted first trade
data in a symmetric manner and via an asym-
metric single function through the use of the
public key and hardware serial number of the
user end device to obtain contents of the first
trade data;

(2-3) for transmitting second trade data from
the trade server center to the user end device,
having the trade server center encrypt the sec-
ond trade data in a symmetric manner and via
an asymmetric single function through the use
of the hardware serial number and public key
of the user end device, and transmit the en-
crypted second trade data via the data trans-
mission network to the user end device;

(2-4) upon receiving the encrypted second
trade data from the trade server center, having
the user end device decrypt the encrypted sec-
ond trade data in a symmetric manner and via
an asymmetric single function through the use
of the private key and hardware serial number
thereof to obtain contents of the second trade
data; and

(2-5) terminating the secure e-commerce trade
when contents of the second trade data are ob-
tained.

14. The method of claim 1, wherein the data transmis-

sion network is Internet or Intranet.

15. The method of claim 1, wherein the user end device

is a personal computer (PC), personal digital assist-
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ance (PDA), or electronic reader.

A system for secure electronic commerce (e-com-
merce) trade, comprising:

a trade server center serving as a server plat-
form for the secure e-commerce trade, for re-
cording a hardware serial number and user's
personal information of at least one user end
device and storing a public key and a private
key of the trade server center and a public key
of the user end device, and for encrypting/de-
crypting trade data in a symmetric manner and
via an asymmetrical single function;

a datatransmission network for transmitting da-
ta to allow trade performance between the
trade server center and the user end device;
and

at least one user end device for storing a hard-
ware serial number, public key and private key
thereof and the public key of the trade server
center, the hardware serial number being
unique for the user end device, and for encrypt-
ing/decrypting the trade data in a symmetric
manner and via an asymmetrical single func-
tion.

The system of claim 16, wherein the trade server
center comprises a trade server encryption/decryp-
tion module, allowing the trade server encryption/
decryption module and the user end device to ex-
change their respective public keys with each other
via the data transmission network; during perform-
ance of the secure e-commerce trade, the trade
server encryption/decryption module encrypts the
trade data in a symmetric manner through the use
of the hardware serial number of the user end de-
vice and via an asymmetrical single function
through the use of the public key of the user end
device, while the trade server encryption/decryption
module decrypts the encrypted trade data via an
asymmetrical single function through the use of the
public key of the user end device and in a symmetric
manner through the use of the hardware serial
number of the user end device.

The system of claim 16, wherein the user end de-
vice comprises an encryption/decryption module,
allowing the encryption/decryption module and the
trade server center to exchange their respective
public keys with each other via the data transmis-
sion network; during performance of the secure e-
commerce trade, the encryption/decryption module
encrypts the trade data in a symmetric manner
through the use of the hardware serial number of
the user end device and via an asymmetrical single
function through the use of the private key of the
user end device, while the encryption/decryption
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module decrypts the encrypted trade data via an
asymmetrical single function through the use of the
private key of the user end device and in a symmet-
ric manner through the use of the hardware serial
number of the user end device.

The system of claim 16, wherein with the user end
device being linked to the trade server center via
the data transmission network, the user end device
obtains the public key of the trade server center and
encrypts the public key, hardware serial number
and user's personal information thereof via an
asymmetrical single function through the use of the
public key of the trade server center, allowing the
encrypted data to be transmitted via the data trans-
mission network to the trade server center; upon re-
ceiving the encrypted data from the user end de-
vice, the trade server center decrypts the encrypted
data via an asymmetrical single function through
the use of the private key thereof to obtain the public
key, hardware serial number and user's personal in-
formation of the user end device; and the trade serv-
er center records the hardware serial number and
user's personal information of the user end device
and stores the pubic key of the user end device prior
to performing the secure e-commerce trade.

The system of claim 16, wherein the data transmis-
sion network is Internet or Intranet.

Amended claims in accordance with Rule 86(2) EPC.

1. A method for secure electronic commerce (e-
commerce) trade, applicable to a network environ-
ment for online trading, for use in a secure e-com-
merce system comprising a trade server center (2),
a data transmission network (11), and a user end
device (3, 4), the method comprising the steps of:

(1) establishing a network connection between
the trade server center (2) and the user end de-
vice (3, 4) via the data transmission network
(11) to allow the trade server center (2) and the
user end device (3, 4) to exchange their respec-
tive public keys (21, 31, 41) with each other
through the data transmission network (11);
(2) with completion of exchange of the public
keys (21, 31, 41) between the trade server cent-
er (2) and the user end device (3, 4), encrypt-
ing/decrypting trade data in a symmetric man-
ner and via an asymmetric single function
through the use of a hardware serial number
(33, 43), the public key (31, 41) and a private
key (32, 42) of the user end device (3, 4) to per-
form secure e-commerce trade; wherein the
step (2) of encrypting/decrypting the trade data
comprises the sub-steps of:
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(2-1) determining a transmission direction
for trade data; if the trade data intended to
be transmitted from the user end device (3,
4) via the data transmission network (11)
to the trade server center (2), performing
sub-step (2-2); if the trade data intended to
be transmitted from the trade server center
(2) via the data transmission network (11)
to the user end device (3, 4), performing
sub-step (2-4);

(2-2) in the case of the trade data intended
to be transmitted from the user end device
(3, 4) to the trade server center (2), having
the user end device (3, 4) encrypt the trade
data in a symmetric manner and via an
asymmetric single function through the use
of the hardware serial number (33, 43) and
private key (32, 42) thereof to form twice-
encrypted trade data, and transmit the
twice-encrypted trade data via the data
transmission network (11) to the trade
server center (2); then, performing sub-
step (2-3);

(2-3) upon receiving the twice-encrypted
trade data from the user end device (3, 4),
having the trade server center (2) decrypt
the twice-encrypted trade data in a sym-
metric manner and via an asymmetric sin-
gle function through the use of the stored
public key (31, 41) and recorded hardware
serial number (33, 43) of the user end de-
vice (3, 4) to obtain contents of the trade
data; then, performing sub-step (2-6);
(2-4) in the case of the trade data intended
to be transmitted from the trade server
center (2) to the user end device (3, 4), hav-
ing the trade server center (2) encrypt the
trade data in a symmetric manner and via
an asymmetric single function through the
use of the hardware serial number (33, 43)
and public key (31, 41) of the user end de-
vice (3, 4) to form twice-encrypted trade
data, and transmit the twice-encrypted
trade data via the data transmission net-
work (11) to the user end device (3, 4);
(2-5) upon receiving the twice-encrypted
trade data from the trade server center (2),
having the user end device (3, 4) decrypt
the twice-encrypted trade data in a sym-
metric manner and via an asymmetric sin-
gle function through the use of the private
key (32, 42) and hardware serial number
(33, 43) thereof to obtain contents of the
trade data; and

(2-6) with completion of decryption of the
trade data to obtain contents of the trade
data, determining if the secure e-com-
merce trade is to be continued; if yes, re-
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turning to sub-step (2-1); if no, performing
step (3); and

(3) terminating the secure e-commerce trade.

2. The method of claim 1, wherein the step (1) com-
prises the sub-steps of:

(1-1) with the network connection being estab-
lished between the trade server center (2) and
the user end device (3, 4), having the trade
server center (2) transmit a public key (21)
thereof via the data transmission network (11)
to the user end device (3, 4);

(1-2) upon receiving the public key (21) from
the trade server center (2), having the user end
device (3, 4) encrypt a public key (31, 41), a
hardware serial number (33, 43) and user's per-
sonal information thereof via an asymmetric
single function through the use of the public key
(21) of the trade server center (2), and transmit
the encrypted data to the trade server center
(2) via the data transmission network (11); and
(1-3) upon receiving the encrypted data from
the user end device (3, 4), having the trade
server center (2) decrypt the encrypted data via
an asymmetric single function through the use
of a private key (22) of the trade server center
(2), to obtain the public key (31, 41), hardware
serial number (33, 43) and user's personal in-
formation of the user end device (3, 4), and
record the obtained hardware serial number
(33, 43) and user's personal information as well
as store the public key (31, 41) of the user end
device (3, 4), such that exchange of the public
keys (21, 31, 41) between the trade server cent-
er (2) and the user end device (3, 4) is complet-
ed.

3. The method of claim 1, wherein in the sub-step
(2-2), the user end device (3, 4) performs a first en-
cryption process to symmetrically encrypt the trade
data, intended to be transmitted to the trade server
center (2), through the use of the hardware serial
number (33, 43) of the user end device (3, 4), and
then the user end device (3, 4) performs a second
encryption process to further encrypt the encrypted
trade data via an asymmetric single function
through the use of the private key (32, 42) thereof,
so as to transmit the twice-encrypted trade data via
the data transmission network (11) to the trade serv-
er center (2).

4. The method of claim 3, wherein in the sub-step
(2-3), the trade server center (2) decrypts the twice-
encrypted trade data from the user end device (3,
4) via an asymmetric single function through the use
of the public key (31, 41) of the user end device (3,
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4), and then the trade server center (2) further sym-
metrically decrypts the trade data through the use
of the hardware serial number (33, 43) of the user
end device (3, 4) to obtain contents of the trade da-
ta.

5. The method of claim 1, wherein in the sub-step
(2-2), the user end device (3, 4) performs a first en-
cryption process to encrypt the trade data, intended
to be transmitted to the trade server center (2), via
an asymmetric single function through the use of
the private key (32, 42) of the user end device (3,
4), and then the user end device (3, 4) performs a
second encryption process to further symmetrically
encrypt the encrypted trade data through the use of
the hardware serial number (33, 43) thereof, so as
to transmit the twice-encrypted trade data via the
data transmission network (11) to the trade server
center (2).

6. The method of claim 5, wherein in the sub-step
(2-3), the trade server center (2) symmetrically de-
crypts the twice-encrypted trade data from the user
end device (3, 4) through the use of the hardware
serial number (33, 43) of the user end device (3, 4),
and then the trade server center (2) further decrypts
the trade data via an asymmetric single function
through the use of the public key (31, 41) of the user
end device (3, 4) to obtain contents of the trade da-
ta.

7. The method of claim 1, wherein in the sub-step
(2-4), the trade server center (2) performs a first en-
cryption process to symmetrically encrypt the trade
data, intended to be transmitted to the user end de-
vice (3, 4), through the use of the hardware serial
number (33, 43) of the user end device (3, 4), and
then the trade server center (2) performs a second
encryption process to further encrypt the encrypted
trade data via an asymmetric single function
through the use of the public key (31, 41) of the user
end device (3, 4), so as to transmit the twice-en-
crypted trade data via the data transmission net-
work (11) to the user end device (3, 4).

8. The method of claim 7, wherein in the sub-step
(2-5), the user end device (3, 4) decrypts the twice-
encrypted trade data from the trade server center
(2) via an asymmetric single function through the
use of the private key (32, 42) of the user end device
(3, 4), and then the user end device (3, 4) further
symmetrically decrypts the trade data through the
use of the hardware serial number (33, 43) thereof
to obtain contents of the trade data.

9. The method of claim 1, wherein in the sub-step
(2-4), the trade server center (2) performs a first en-
cryption process to encrypt the trade data, intended

10

15

20

25

30

35

40

45

50

55

21

21

to be transmitted to the user end device (3, 4), via
an asymmetric single function through the use of
the public key (31, 41) of the user end device (3, 4),
and then the trade server center (2) performs a sec-
ond encryption process to further symmetrically en-
crypt the encrypted trade data through the use of
the hardware serial number (33, 43) of the user end
device (3, 4), so as to transmit the twice-encrypted
trade data via the data transmission network (11) to
the user end device (3, 4).

10. The method of claim 9, wherein in the sub-step
(2-5), the user end device (3, 4) symmetrically de-
crypts the twice-encrypted trade data from the trade
server center (2) through the use of the hardware
serial number (33, 43) of the user end device (3, 4),
and then the user end device (3, 4) further decrypts
the trade data via an asymmetric single function
through the use of the private key (32, 42) thereof
to obtain contents of the trade data.

11. The method of claim 2, wherein the step (2)
comprises the sub-steps of:

(2-1) with completion of exchange of the public
keys (21,31, 41) between the trade server cent-
er (2) and the user end device (3, 4), for trans-
mitting first trade data from the trade server
center (2) to the user end device (3, 4), having
the trade server center (2) encrypt the first trade
data in a symmetric manner and via an asym-
metric single function through the use of the
hardware serial number (33, 43) and public key
(31, 41) of the user end device (3, 4), and trans-
mit the encrypted first trade data via the data
transmission network (11) to the user end de-
vice (3, 4);

(2-2) upon receiving the encrypted first trade
data from the trade server center (2), having the
user end device (3, 4) decrypt the encrypted
first trade data in a symmetric manner and via
an asymmetric single function through the use
of the private key (32, 42) and hardware serial
number (33, 43) thereof to obtain contents of
the first trade data;

(2-3) for transmitting second trade data from
the user end device (3, 4) to the trade server
center (2), having the user end device (3, 4) en-
crypt the second trade data in a symmetric and
via an asymmetric single function through the
use of the hardware serial number (33, 43) and
private key (32, 42) thereof, and transmit the
encrypted second trade data via the data trans-
mission network (11) to the trade server center
2);

(2-4) upon receiving the encrypted second
trade data from the user end device (3, 4), hav-
ing the trade server center (2) decrypt the en-
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crypted second trade data in a symmetric man-
ner and via an asymmetric single function
through the use of the public key (31, 41) and
hardware serial number (33, 43) of the user end
device (3, 4) to obtain contents of the second
trade data; and

(2-5) terminating the secure e-commerce trade
when contents of the second trade data are ob-
tained.

12. The method of claim 2, wherein the step (2)
comprises the sub-steps of:

(2-1) with completion of exchange of the public
keys (21, 31, 41) between the trade server cent-
er (2) and the user end device (3, 4), for trans-
mitting first trade data from the user end device
(3, 4) to the trade server center (2), having the
user end device (3, 4) encrypt the first trade da-
ta in a symmetric manner and via an asymmet-
ric single function through the use of the hard-
ware serial number (33, 43) and private key (32,
42) thereof, and transmit the encrypted first
trade data via the data transmission network
(11) to the trade server center (2);

(2-2) upon receiving the encrypted first trade
data from the user end device (3, 4), having the
trade server center (2) decrypt the encrypted
first trade data in a symmetric manner and via
an asymmetric single function through the use
of the public key (31, 41) and hardware serial
number (33, 43) of the user end device (3, 4)
to obtain contents of the first trade data;

(2-3) for transmitting second trade data from
the trade server center (2) to the user end de-
vice (3, 4), having the trade server center (2)
encrypt the second trade data in a symmetric
manner and via an asymmetric single function
through the use of the hardware serial number
(33, 43) and public key (31, 41) of the user end
device (3, 4), and transmit the encrypted sec-
ond trade data via the data transmission net-
work (11) to the user end device (3, 4);

(2-4) upon receiving the encrypted second
trade data from the trade server center (2), hav-
ing the user end device (3, 4) decrypt the en-
crypted second trade data in a symmetric man-
ner and via an asymmetric single function
through the use of the private key (32, 42) and
hardware serial number (33, 43) thereof to ob-
tain contents of the second trade data; and
(2-5) terminating the secure e-commerce trade
when contents of the second trade data are ob-
tained.

13. The method of claim 1, wherein the data trans-
mission network (11) is Internet or Intranet.
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14. The method of claim 1, wherein the user end
device (3, 4) is a personal computer (PC), personal
digital assistance (PDA), or electronic reader.

15. A system for secure electronic commerce (e-
commerce) trade, comprising:

a trade server center (2) serving as a server
platform for the secure e-commerce trade, for
recording a hardware serial number (33, 43)
and user's personal information of at least one
user end device (3, 4) and storing a public key
(21) and a private key (22) of the trade server
center (2) and a public key (31, 41) of the user
end device (3, 4), and for encrypting/decrypting
trade data in a symmetric manner and via an
asymmetrical single function;

a data transmission network (11) for transmit-
ting data to allow trade performance between
the trade server center (2) and the user end de-
vice (3, 4);

at least one user end device (3, 4) for storing a
hardware serial number (33, 43), public key
(31, 41) and private key (32, 42) thereof and
the public key (21) of the trade server center
(2), the hardware serial number (33, 43) being
unique for the user end device (3, 4), and for
encrypting/decrypting the trade data in a sym-
metric manner and via an asymmetrical single
function;

a trade server encryption/decryption module
(20) in the trade server center (2), allowing the
trade server encryption/decryption module (20)
and the user end device (3, 4) to exchange their
respective public keys (21, 31, 41) with each
other via the data transmission network (11);
wherein during performance of the secure e-
commerce trade, the trade server encryption/
decryption module (20) encrypts the trade data
in a symmetric manner through the use of the
hardware serial number (33, 43) of the user end
device (3, 4) and via an asymmetrical single
function through the use of the public key (31,
41) of the user end device (3, 4), while the trade
server encryption/decryption module (20) de-
crypts the encrypted trade data via an asym-
metrical single function through the use of the
public key (31, 41) of the user end device (3, 4)
and in a symmetric manner through the use of
the hardware serial number (33, 43) of the user
end device (3, 4); and

an encryption/decryption module (30, 40) in the
user end device (3, 4), allowing the encryption/
decryption module (30, 40) and the trade server
center (2) to exchange their respective public
keys (21, 31, 41) with each other via the data
transmission network (11); wherein during per-
formance of the secure e-commerce trade, the
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encryption/decryption module (30, 40) encrypts
the trade data in a symmetric manner through
the use of the hardware serial number (33, 43)
of the user end device (3, 4) and via an asym-
metrical single function through the use of the
private key (32, 42) of the user end device (3,
4) while the encryption/decryption module (30,
40) decrypts the encrypted trade data via an
asymmetrical single function through the use of
the private key (32, 42) of the user end device
(3, 4) and in a symmetric manner through the
use of the hardware serial number (33, 43) of
the user end device (3, 4).

16. The system of claim 15, wherein with the user
end device (3, 4) being linked to the trade server
center (2) via the data transmission network (11),
the user end device (3, 4) obtains the public key (21)
of the trade server center (2) and encrypts the public
key (31, 41), hardware serial number (33, 43) and
user's personal information thereof via an asym-
metrical single function through the use of the public
key (21) of the trade server center (2), allowing the
encrypted data to be transmitted via the data trans-
mission network (11) to the trade server center (2);
upon receiving the encrypted data from the user
end device (3, 4), the trade server center (2) de-
crypts the encrypted data via an asymmetrical sin-
gle function through the use of the private key (22)
thereof to obtain the public key (31, 41), hardware
serial number (33, 43) and user's personal informa-
tion of the user end device (3, 4); and the trade serv-
er center (2) records the hardware serial number
(33, 43) and user's personal information of the user
end device (3, 4) and stores the pubic key (31, 41)
of the user end device (3, 4) prior to performing the
secure e-commerce trade.
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