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(54) COMMUNICATION METHOD FOR ELECTRONIC COMMUNICATION SYSTEM IN OPEN 
ENVIRONMENT

(57) A communication method allowing communica-
tion to be performed in an open environment is provided
for a server to authenticate a user that has no account
with the server and to allow the user to perform operations
with the server. Users having accounts with different
servers in different electronic communication systems
may authenticate each other and then communicate with
common communication protocols across different ap-
plication systems. An inviter may invite an invitee to ac-
cess the inviter’s resources saved on a server that the
invitee has no account with. Other than the inviter and
invitee, no one including the server can access the invit-
er’s resources.
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Description

1. Field of the Invention

[0001] The present invention relates to a communica-
tion method, and more particularly to a communication
method allowing communication of an electronic com-
munication system to be performed in an open environ-
ment such that a server of the electronic communication
system can authenticate a user that has no account with
the server and may allow the user to perform operations
with the server, users having accounts with different serv-
ers of the electronic communication system in different
communication networks may authenticate each other
and then communicate across different application sys-
tems, and an inviter may invite an invitee to access the
inviter’s resources saved on a server of the electronic
communication system that the invitee has no account
with but the invitee’s identity can be authenticated by the
server of the electronic communication system.

2. Description of the Related Art

[0002] Conventionally, only users having accounts
with a server may utilize services provided by the server.
Users having no account with the server cannot utilize
services provided by the server.
[0003] For example, a user having an account with a
school or public library may utilize the resources of the
school library or public library. But if the user has no ac-
count with a second school or public library, the user
cannot utilize the resources of the second school or public
library because the user’s identity cannot be authenticat-
ed by the second school or public library.
[0004] Likewise, communication between two users
needs to have accounts in the same conventional elec-
tronic communication system so that the identities of us-
ers can be verified by servers in the conventional elec-
tronic communication system before the users make con-
nection for communication. Therefore, electronic mes-
sage communication can only be performed in a closed
environment constituted by such conventional electronic
communication system. Taking instant messaging sys-
tems as an example, only users having accounts in the
same instant messaging system can communicate with
each other, and users having accounts in different instant
messaging systems are unable to communicate. One
fundamental issue that prevents users of different elec-
tronic communication systems from communicating with
each other is authentication of the users’ identities across
different electronic communication systems.
[0005] Speaking of users, an inviter can invite an in-
vitee to access some resources available to the inviter
on a server. If the invitee has no account with the server,
currently one typical way is to provide a hyperlink with
an access code to the invitee via e-mail. Clicking the hy-
perlink, the invitee may make connection to the server
and access the inviter’s resources. However, such a hy-

perlink could be peeped or intercepted by others. Another
way for the invitee to access the inviter’s resources is to
set up an account with the same server if not yet. There-
fore, both the inviter and the invitee need to have ac-
counts with the server and communicate in a close en-
vironment.
[0006] To overcome the disadvantages of the conven-
tional method in accordance with the purpose of the in-
vention as embodied and broadly described herein, the
present invention provides communication methods al-
lowing a server to authenticate a user’s identity even if
the user has no account with the server. Therefore, the
server may provide services to the user based on policies
of the electronic communication system.
[0007] For example, a student, who has an account
with a school library, may be authenticated by other
school libraries that the student has no account with.
Therefore, the student may utilize resources at many
school libraries based on the policies of the school librar-
ies.
[0008] The present invention also allows users having
accounts in different electronic communication systems
such as different instant messaging systems to authen-
ticate and communicate with each other for textual com-
munication, online chatting, exchanging photos, ex-
changing files, video communication, etc.
[0009] The present invention allows an inviter to invite
an invitee to access the inviter’s resources saved on a
server even if the invitee has no account with the server.
The invitee’s identity can be authenticated by the server.
The inviter’s resources can be accessed by the inviter
and invitee only. The server cannot access the inviter’s
resources.
[0010] A private-public key pair is used for data privacy
between a sender and a recipient so that data won’t be
revealed to others.
[0011] Typical steps of using the private-public key pair
for sending data with privacy are as follows:

1. The sender encrypts data with the recipient’s pub-
lic key.
2. The sender sends the encrypted data to the re-
cipient.
3. The recipient decrypts the encrypted data with the
recipient’s private key to obtain data. Since only the
recipient has the recipient’s private key, data privacy
is sustained.

[0012] Typical steps of using private-public key pair for
authenticating an identity are as follows:

1. The sender encrypts data with sender’s private
key.
2. The sender sends the encrypted data to the re-
cipient.
3. The recipient decrypts the encrypted data with the
sender’s public key. If decryption succeeds, then the
sender’s identity is authenticated since only the
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sender has the sender’s private key.

[0013] For a few reasons in the industry, the recipient’s
private-public key pair is not used to encrypt and decrypt
data directly. Instead, a symmetric key of symmetric cryp-
tography is used to encrypt and decrypt data, and the
recipient’s private-public key pair is used to encrypt and
decrypt the symmetric key for the same purposes of data
privacy.
[0014] Steps of using the symmetric key and the recip-
ient’s private-public key pair for data privacy are as fol-
lows:

1. The sender encrypts data with a symmetric key.
2. The sender encrypts the symmetric key with the
recipient’s public key.
3. The sender sends the encrypted symmetric key
and the encrypted data to the recipient.
4. The recipient decrypts the encrypted symmetric
key with the recipient’s private key to obtain the sym-
metric key. Only the recipient can get the symmetric
key since only the recipient has the recipient’s private
key.
5. The recipient decrypts the encrypted data with the
symmetric key to obtain data.

[0015] Instead of using the sender’s private-public key
pair to encrypt and decrypt data directly for authenticating
the identity of the sender, a sender’s electronic signature
may be generated for authenticating the sender’s identity
and verifying the content of data. Steps of generating an
electronic signature for the sender to endorse the content
of data are as follows:

1. The sender generates a message digest (mes-
sage digest #1) of data using a hash-function algo-
rithm.
2. The sender encrypts the message digest #1 with
the sender’s private key to generate a sender’s elec-
tronic signature on the data.
3. The sender sends data and the sender’s electronic
signature to the recipient.
4. The recipient verifies the sender’s electronic sig-
nature by decrypting the encrypted message digest
#1 with the sender’s public key to obtain the message
digest #1 and verifying the received data against the
message digest #1. If decryption of the encrypted
message digest #1 succeeds, then the sender’s
identity is authenticated. Verification of data is done
by generating a message digest (message digest
#2) of the received data using the same hash-func-
tion algorithm and checking the message digest #2
against the message digest #1. If and only if the mes-
sage digest #2 is identical to the message digest #1,
then the received data is verified.

[0016] One way of using private-public key pair for sus-
taining data privacy and authenticating the sender’s iden-

tity is as follows:

1. The sender generates a sender’s electronic sig-
nature on data (data #1) with the sender’s private
key.
2. The sender generates a data (data #2) containing
data #1 and the sender’s electronic signature.
3. The sender encrypts the data #2 with a symmetric
key to come out an encrypted data #3.
4. The sender encrypts the symmetric key with the
recipient’s public key to come out an encrypted data
#4.
5. The sender generates a data (data #5) containing
the encrypted data #4 and the encrypted data #3.
6. The sender sends the data #5 to the recipient.
7. The recipient decrypts the encrypted data #4 with
the recipient’s private key to obtain the symmetric
key. Since only the recipient has the recipient’s pri-
vate key, data privacy is sustained.
8. The recipient decrypts the encrypted data #3 with
the symmetric key to obtain data #1 and the sender’s
electronic signature.
9. The recipient verifies the sender’s electronic sig-
nature with the sender’s public key. If verification
succeeds, then the sender’s identity is authenticated
since only the sender has sender’s private key and
the content of the data is verified.

[0017] Another way of using private-public key pair for
the same purposes of sustaining data privacy and au-
thenticating the sender’s identity is as follows:

1. The sender encrypts data #1 with a symmetric key
to generate an encrypted data #2.
2. The sender encrypts the symmetric key with the
recipient’s public key to generate an encrypted data
#3.
3. The sender generates a data (data #4) containing
the encrypted data #3 and the encrypted data #2.
4. The sender generates a sender’s electronic sig-
nature on the data #4 with the sender’s private key.
5. The sender generates a data (data #5) containing
the data #4 and the sender’s electronic signature.
6. The sender sends the data #5 to the recipient.
7. The recipient verifies the sender’s electronic sig-
nature with the sender’s public key. If verification
succeeds, then the sender’s identity is authenticated
since only the sender has sender’s private key and
the content of the data #4 is verified. However, par-
ties other than the recipient might obtain data #4 as
well regardless whether or not having the sender’s
public key to authenticate the sender’s identity or
verify the content of data #4.
8. The recipient decrypts the encrypted data #3 with
the recipient’s private key to obtain the symmetric
key. Data privacy is still sustained since only the re-
cipient has the recipient’s private key.
9. The recipient decrypts the encrypted data #2 with
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the symmetric key to obtain the data #1.

[0018] In the description of this document, in order to
simplify statements for focusing on the features directly
relevant to the present invention, the recipient’s private-
public key pair is used to encrypt and decrypt data directly
for data privacy, the steps may be replaced by using a
symmetric key in the actual implementation. And the
sender’s private-public key pair is used to encrypt and
decrypt data directly for authenticating the sender’s iden-
tity, the steps may be replaced by using a sender’s elec-
tronic signature in the actual implementation.
[0019] Instead of taking the typical steps of using the
sender’s private-public key pair for authenticating the
sender’s identity as described in the previous para-
graphs, an alternative approach of using the private-pub-
lic key pairs of the sender and the recipient for sending
and returning a verification token to authenticate the iden-
tity of the recipient by the sender is as follows:

1. The sender generates a verification token #1 that
is a text, a graphic, a sound, a voice, a video, or a
combination thereof.
2. The sender encrypts the verification token #1 with
the recipient’s public key.
3. The sender sends the encrypted verification token
#1 to the recipient.
4. The recipient decrypts the encrypted verification
token #1 with the recipient’s private key to obtain a
verification token #2 that is supposed to be identical
to the verification token #1.
5. The recipient encrypts the verification token #2
with the sender’s public key.
6. The recipient sends the encrypted verification to-
ken #2 to the sender.
7. The sender decrypts the encrypted verification to-
ken #2 with the sender’s private key to obtain the
verification token #2.
8. The sender checks the verification token #2
against the verification token #1; if the verification
token #2 is identical to the verification token #1, then
the recipient’s identity is verified.

[0020] Other objectives, advantages and novel fea-
tures of the invention will become more apparent from
the following detailed description when taken in conjunc-
tion with the accompanying drawings.

IN THE DRAWINGS

[0021]

Fig. 1 is a functional block diagram of a first embod-
iment of an electronic communication system illus-
trating a first embodiment of a method for commu-
nication of the electronic system in an open environ-
ment in accordance with the present invention;
Fig. 2 is a functional block diagram of a second em-

bodiment of an electronic communication system il-
lustrating a second embodiment of a method for
communication of the electronic system in an open
environment in accordance with the present inven-
tion;
Fig. 3 is a functional block diagram of the electronic
communication system in Fig. 2 illustrating commu-
nication of a third embodiment of a method for com-
munication of the electronic system in an open en-
vironment in accordance with the present invention;
Fig. 4 is a functional block diagram of the electronic
communication system in Fig. 2 illustrating commu-
nication of a fourth embodiment of a method for com-
munication of the electronic system in an open en-
vironment in accordance with the present invention;
and
Fig. 5 is a functional block diagram of the electronic
communication system in Fig. 2 illustrating commu-
nication of a fifth embodiment of a method for com-
munication of the electronic system in an open en-
vironment in accordance with the present invention.

[0022] All the drawings illustrate common methods of
obtaining a server computer’s public key by others, sub-
mitting a client device’s public key to an administrating
server computer that administrates the client device’s ac-
count, providing the client device’s public key by the ad-
ministrating server computer to others so that authenti-
cation may be performed between each other for com-
munication in an open environment. Each drawing illus-
trates the flow of how data is transferred in details.
[0023] With reference to Fig. 1, a first embodiment of
an electronic communication system in accordance with
the present invention is shown to illustrate communica-
tion for a server to authenticate the identity of a user
(initiator) that has no account with the server, and has
an initiating server 1, a responding server 2 and an initi-
ating client 3 connected to communication networks.
[0024] The initiating server 1 is a host computer ad-
ministrating an initiator’s account with an initiator’s ac-
count ID (identification). The responding server 2 is a
host computer that the initiator has no account with. The
initiating client 3 is a local communication device, such
as a computer or a mobile phone, used by the initiator
with an intent to perform operations with the responding
server 2.
[0025] Each of the initiating server 1 and the respond-
ing server 2 is assigned with a unique name, such as a
domain name that is registered with authoritative organ-
izations and can be used for establishing a connection
thereto.
[0026] The initiating server 1, the responding server 2,
and the initiating client 3 all are capable of generating
private-public key pairs, encrypting and decrypting elec-
tronic messages using public key cryptography, and cre-
ating message digests of electronic messages using
hash-function algorithms.
[0027] Each of the initiating client 3, the initiating server
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1, and the responding server 2 generates a private-public
key pair and keeps a private key of the private-public key
pair. The initiating server 1 may send e-mails to the ini-
tiating client 3.
[0028] A first embodiment of a method for communi-
cation of the electronic communication system in an open
environment is performed by the electronic communica-
tion system and includes a public key acquisition process
and a client identity authentication process.
[0029] The public key acquisition process serves for
the initiating client 3 and the initiating server 1 (the re-
sponding server 2) to have the public key of the respond-
ing server 2 (the initiating server 1) and has the following
steps.
[0030] Step 101: The responding server 2 (initiating
server 1) provides the public key of the responding server
2 (initiating server 1) at a web site for download. The web
site has a unique name, such as a domain name that is
registered with authoritative organizations and can be
used for establishing a connection thereto.
[0031] Step 102: Any one of the initiating client 3 and
the initiating server 1 (responding server 2) may down-
load the public key of the responding server 2 (initiating
server 1) from the web site using the unique name of the
responding server 2 (initiating server 1).
[0032] Instead of downloading the public key of the re-
sponding server 2 (initiating server 1) from a web site,
the responding server 2 (initiating server 1) may provide
the public key of the responding server 2 (initiating server
1) to any one that makes connection to the responding
server 2 (initiating server 1) using the unique name of
the responding server 2 (initiating server 1).
[0033] After the initiating client 3 downloads the public
key of the initiating server 1 as described in the previous
paragraphs, the public key acquisition process further
has the following steps for the initiating server 1 to have
the public key of the initiating client 3.
[0034] Step 201: The initiating server 1 generates an
activation token (activation token #1) containing a text,
a graphic, a sound, a voice, a video, or a combination
thereof.
[0035] Step 202: The initiating server 1 generates an
electronic signature on the activation token #1 with the
private key of the initiating server 1.
[0036] Step 203: The initiating server 1 generates data
(data #1) containing the activation token #1, the electron-
ic signature and a portion of the initiator’s account ID that
may be recognized by the initiator without revealing the
full initiator’s account ID.
[0037] Step 204: The initiating server 1 provides data
#1 to the initiator such as via e-mailing. The initiator
moves the activation token #1 and the electronic signa-
ture to the initiating client 3 if the received data #1 is not
on the initiating client 3.
[0038] Step 205: The initiating client 3 verifies the elec-
tronic signature with the public key of the initiating server
1. If the verification fails, then the process terminates;
otherwise, the process proceeds to the next step.

[0039] Step 206: The initiating client 3 makes connec-
tion to the initiating server 1.
[0040] Step 207: The initiating client 3 generates data
(data #2) containing the initiator’s account ID, activation
token #2, and the public key of the initiating client 3.
[0041] Step 208: The initiating client 3 encrypts data
#2 with the public key of the initiating server 1.
[0042] Step 209. The initiating client 3 sends the en-
crypted data #2 to the initiating server 1. Such flow of the
data #2 is represented by an information flow 31 in Fig. 1.
[0043] Step 210: The initiating server 1 decrypts the
encrypted data #2 with the private key of the initiating
server 1 to obtain the initiator’s account ID, activation
token #2, and the public key of the initiating client 3.
[0044] Step 211: The initiating server 1 checks the ac-
tivation token #2 against the activation token #1. If the
activation token #2 is identical to the activation token #1,
the initiating server 1 keeps the public key of the initiating
client 3 to be associated with the initiator’s account ID.
[0045] Based on the above description, some of the
major advantages of the public key acquisition process
can be summarized as follows.

1. By verifying the electronic signature of the initiating
server 1, the initiating client 3 may authenticate the
identity of the initiating server 1 that provides the
activation token #1 and ensure the validity of the ac-
tivation token #1.
2. The data #1 contains only a portion of the initiator’s
account ID that may be recognized by initiator with-
out revealing the full initiator’s account ID for security
to a degree.
3. Even if the activation token #1 is intercepted by
others, the interceptor might not be able to get the
public key of the initiating server 1 in a timely fashion
that is required for the encryption of the data #2.
4. The data #2 containing the full initiator’s account
ID and the activation token #2 is encrypted with the
public key of the initiating server 1. Only the initiating
server 1 has the private key of the initiating server 1
to obtain the initiator’s account ID for verifying the
activation token #2 against the activation token #1.

[0046] Instead of using the activation token to authen-
ticate the identity of the initiating client 3 when the initi-
ating client 3 provides the public key of the initiating client
3 to the initiating server 1, an account password of the
initiating client 3 may be used as in the following steps.
[0047] Step 301: The initiating client 3 makes connec-
tion to the initiating server 1.
[0048] Step 302: The initiating client 3 generates data
(data #1) containing the initiator’s account ID, the account
password, and the public key of the initiating client 3.
[0049] Step 303: The initiating client 3 encrypts data
#1 with the public key of the initiating server 1.
[0050] Step 304: The initiating client 3 sends the en-
crypted data #1 to the initiating server 1. Such flow of the
data #1 is represented by an information flow 31 in Fig. 1.
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[0051] Step 305: The initiating server 1 decrypts the
encrypted data #1 with the private key of the initiating
server 1 to obtain the initiator’s account ID, the account
password, and the public key of the initiating client 3.
[0052] Step 306: The initiating server 1 verifies the ac-
count password, and then keeps the public key of the
initiating client 3 to be associated with the initiator’s ac-
count ID.
[0053] After the initiating server 1, the responding serv-
er 2 and the initiating client 3 have the public keys of the
initiating server 1, the responding server 2 and the initi-
ating client 3 as described in the previous paragraphs
with the exception that the responding server 2 doesn’t
have the public key of the initiating client 3. The client
identity authentication process serves for the responding
server 2 to authenticate the identity of the initiating client
3 when the initiating client 3 intends to perform operations
with the responding server 2, has the following steps.
[0054] Step 401: The initiating client 3 makes connec-
tion to the responding server 2.
[0055] Step 402: The initiating client 3 generates data
(data #1) containing the initiator’s account ID and the
unique name of the initiating server 1.
[0056] Step 403: The initiating client 3 sends the data
#1 to the responding server 2. Such flow of the data #1
is represented by an information flow 32 in Fig. 1.
[0057] Step 404: The responding server 2 establishes
a connection to the initiating server 1 based on the unique
name of the initiating server 1.
[0058] Step 405: The responding server 2 generates
data (data #2) containing the initiator’s account ID.
[0059] Step 406: The responding server 2 sends data
#2 to the initiating server 1. Such flow of the data #2 is
represented by an information flow 21 in Fig. 1.
[0060] Step 407: Based on the initiator’s account ID,
the initiating server 1 generates data (data #3) containing
the public key of the initiating client 3.
[0061] Step 408: The initiating server 1 sends data #3
to the responding server 2 using the private-public key
pair of the initiating server 1 for authenticating the identity
of the initiating server 1. Such flow of the data #3 is rep-
resented by an information flow 12 in Fig. 1.
[0062] Step 409: The responding server 2 generates
a verification token containing a text, a graphic, a sound,
a voice, a video, or a combination thereof.
[0063] Step 410: The responding server 2 sends the
verification token to the initiating client 3 using the private-
public key pairs of the responding server 2 and the initi-
ating client 3 for verifying the identity of the initiating client
3; if the verification succeeds, then the responding server
2 may allow the initiating client 3 to perform further op-
erations with the responding server 2.
[0064] If it is necessary to keep the initiator’s account
ID private so that the responding server 2 or others can-
not know, a few steps in the client identity authentication
process may be revised as follows:

Step 402’: The initiating client 3 encrypts the initia-

tor’s account ID with the public key of the initiating
server 1. Data #1 contains the encrypted initiator’s
account ID and the unique name of the initiating serv-
er 1.
Step 405’: The responding server 2 generates data
(data #2) containing the encrypted initiator’s account
ID instead of the initiator’s account ID.
Step 406’: After obtaining data #2, which is the en-
crypted initiator’s account ID, the initiating server 1
further decrypts the encrypted initiator’s account ID
with the private key of the initiating server 1 to obtain
the initiator’s account ID.

[0065] Based on the above description, some of the
major advantages of the client identity authentication
process can be summarized as follows.

1. The responding server 2 obtains the public key of
the initiating client 3 from the initiating server 1. The
initiating server 1 administrates the account of the
initiator using the initiating client 3 and is the most
authoritative entity to provide the public keys for ac-
count holders thereof.
2. There is no need for any third party to involve in
activities, such as providing the public key of the in-
itiating client 3 or certifying the public key of the ini-
tiating client 3.
3. The public key of the initiating client 3 is provided
by encryption with the private key of the initiating
server 1 to ensure validity by the initiating server 1.
4. In the event that the initiating client 3 sends the
initiator’s account ID encrypted with public key of the
initiating server 1 to the responding server 2, the re-
sponding server 2 cannot know the initiator’s account
ID. Also, the initiator’s account ID won’t be eaves-
dropped by others during data transfer.
5. Using the verification token to verify the identity
of the initiating client 3 by the responding server 2
allows the responding server 2 to initiate the verifi-
cation process after obtaining the public key of the
initiating client 3 from the initiating server 1. Other-
wise, extra steps will be needed for the responding
server 2 to request the initiating client 3 to initiate the
verification process by sending redundant data from
the initiating client 3 to the responding server 2 using
the private-public key pair of the initiating client 3.
6. As long as a client has an account with a server
(server #1), the identity of the client may be authen-
ticated by another server (server #2) that the client
has no account with; and server #2 may allow the
client to perform operations with server #2. There-
fore, communication may be performed in an open
environment rather than in a closed environment that
only client having an account with a server can per-
form operations with the server.

[0066] With reference to Fig. 2, a second embodiment
of an electronic communication system in accordance
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with the present invention is shown to illustrate commu-
nication for two users having accounts with different serv-
ers in different communication networks to communicate
with each other, and differs from the first embodiment of
the electronic communication system in having an addi-
tional responding client 4. The initiating server 1, the re-
sponding server 2, the initiating client 3 and the respond-
ing client 4 are connected to the communication net-
works.
[0067] The responding client 4 is a local communica-
tion device, such as a computer or a mobile phone, used
by a user (responder) that the user (initiator) of the initi-
ating client 3 intends to communicate with. The initiator
knows a responder’s account ID of a responder’s account
that is administrated by the responding server 2. The
initiator’s account ID optionally contains an initiator’s
name for easier recognition of the initiator by the respond-
er. The responding client 4 monitors electronic messages
from the responding server 2 at regular time, and is ca-
pable of generating a private-public key pair and keeping
a private key of the responding client 4, encrypting and
decrypting the electronic messages using the public key
cryptography, and creating message digests of the elec-
tronic messages using hash-function algorithms.
[0068] A second embodiment of a method for commu-
nication of the electronic communication system in an
open environment is performed by the electronic com-
munication system and includes a public key acquisition
process and a client identity authentication process.
[0069] The public key acquisition process includes
steps for the responding client 4 to have the public key
of the responding server 2 that are similar to the steps
of obtaining the public key of the responding server 2 by
anyone from a web site of the responding server 2 in the
first embodiment of the method, steps for the responding
server 2 to have the public key of the responding client
4 that are similar to the steps of obtaining the public key
of the initiating client 3 by the initiating server 1 in the first
embodiment of the method, and steps of obtaining the
public key of the initiating client 3 by the responding serv-
er 2 are described in the first embodiment of the method.
[0070] The client identity authentication process for the
initiator and the responder to authenticate and commu-
nicate with each other differs from that of the first em-
bodiment of the method in further having the following
steps.
[0071] Step 501: The initiating client 3 makes connec-
tion to the responding server 2 if not yet.
[0072] Step 502: The initiating client 3 generates data
(data #1) containing the responder’s account ID and the
initiator’s account ID.
[0073] Step 503: The initiating client 3 sends data #1
to the responding server 2 using the private-public key
pair of the initiating client 3 and the private-public key
pair of the responding server 2 for sustaining data privacy
and authenticating the identity of the initiating client 3.
Such flow of the data #1 is represented by an information
flow 31 in Fig. 2.

[0074] Step 504: The responding server 2 generates
data (data #2) containing the public key of the responding
client 4 based on the responder’s account ID.
[0075] Step 505: The responding server 2 sends data
#2 to the initiating client 3 using the private-public key
pair of the responding server 2 and the private-public key
pair of the initiating client 3 for sustaining data privacy
and authenticating the identity of the responding server
2. Such flow of the data #2 is represented by an informa-
tion flow 23 in Fig. 2.
[0076] Step 506: The responding server 2 detects an
IP Address of the initiating client 3.
[0077] Step 507: The responding server 2 generates
data (data #3) containing the initiator’s account ID, the
IP Address of the initiating client 3, and the public key of
the initiating client 3.
[0078] Step 508: The responding server 2 sends data
#3 to the responding client 4 using the private-public key
pair of the responding server 2 and the private-public key
pair of the responding client 4 for sustaining data privacy
and authenticating the identity of the responding server
2. Such flow of the data #3 is represented by an informa-
tion flow 24 in Fig. 2.
[0079] Step 509: Based on the initiator’s account ID,
the responder determines whether or not to accept the
initiator’s invitation. If a decision is made not to accept,
process terminates; otherwise, the process proceeds to
the following steps.
[0080] Step 510: The responding client 4 makes con-
nection to the initiating client 3 based on the IP Address
of the initiating client 3.
[0081] Step 511: The responding client 4 generates a
verification token (verification token #1) containing a text,
a graphic, a sound, a voice, a video, or a combination
thereof.
[0082] Step 512: The responding client 4 generates
data (data #4) containing the responder’s account ID and
the verification token #1.
[0083] Step 513: The responding client 4 sends data
#4 to the initiating client 3 using the private-public key
pair of the responding client 4 and the private-public key
pair of the initiating client 3 for sustaining data privacy
and authenticating the identity of the responding client
4. Such flow of the data #4 is represented by an informa-
tion flow 43 in Fig. 2.
[0084] Step 514: The initiating client 3 checks if the
responder’s account ID is what the initiating client 3 in-
tends to communicate with. If not, the process termi-
nates; otherwise, the process proceeds to a next step.
[0085] Step 515: The initiating client 3 generates data
(data #5) containing the verification token #1 as a verifi-
cation token #2.
[0086] Step 516: The initiating client 3 sends data #5
to the responding client 4 using the private-public key
pair of the initiating client 3 and the private-public key
pair of the responding client 4 for sustaining data privacy
and authenticating the identity of the initiating client 3.
Such flow of the data #5 is represented by an information
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flow 34 in Fig. 2.
[0087] Step 517: The responding client 4 checks the
verification token #2 against the verification token #1. If
the verification token #2 is identical to the verification
token #1, the responding client 4 and the initiating client
3 may begin communication based on common commu-
nication protocols.
[0088] Some examples of common communication
protocols may be as follows:

SEND TEXT UNICODE text-data
SEND GRAPHIC JPG image-data
SEND VOICE CODEC G.711_64 voice-data
SEND VIDEO CODEC H.263/MPEG-4_Part2 video-
data

[0089] Based on the above description, there are many
advantages available for two users to communicate with
each other. Some of the major advantages are:

1. Even though the users have accounts in different
electronic communication systems, they may com-
municate with each other via connection of the in-
vitee’s server by the inviter.
2. At the very beginning, when the initiating client 3
sends data #1 with the initiator’s intent of communi-
cating with the responder, the responding server 2
authenticates the identity of the initiating client 3 be-
fore proceeding to the following steps.
3. Prior to the intended communication, each user
authenticates the identity of the other party using the
public key of the other party that is provided by the
other party’s server, the most authoritative entity to
provide the public keys for account holders thereof.
4. The sent data is encrypted with the private-public
key pairs for data privacy and authentication of the
sender.

[0090] With reference to Fig. 3, the electronic commu-
nication system in Fig. 2 is shown. In the electronic com-
munication system, instead of making connection to the
responding server 2 for inviting the responding client 4
to have communication, the initiating client 3 passes the
invitation via the initiating server 1.
[0091] A third embodiment of a method for communi-
cation of the electronic communication system in an open
environment is performed by the electronic communica-
tion system and differs from the second embodiment of
the method in having the following alternative steps for
initiator and responder to communicate with each other.
[0092] Step 601: The initiating client 3 generates data
(data #1) containing the unique name of the responding
server 2, the responder’s account ID and the initiator’s
account ID.
[0093] Step 602: The initiating client 3 sends data #1
to the initiating server 1 using the private-public key pair
of the initiating client 3 and the private-public key pair of
the initiating server 1 for sustaining data privacy and au-

thenticating the identity of the initiating client 3. Such flow
of the data #1 is represented by an information flow 31
in Fig. 3.
[0094] Step 603: The initiating server 1 detects an IP
Address of the initiating client 3.
[0095] Step 604: The initiating server 1 generates data
(data #2) containing the responder’s account ID, the in-
itiator’s account ID, the IP Address of the initiating client
3 and the public key of the initiating client 3.
[0096] Step 605: The initiating server 1 makes connec-
tion to the responding server 2 based on the unique name
of the responding server 2.
[0097] Step 606: The initiating server 1 sends data #2
to the responding server 2 using the private-public key
pair of the initiating server 1 and the private-public key
pair of the responding server 2 for sustaining data privacy
and authenticating the identity of the initiating server 1.
Such flow of the data #2 is represented by an information
flow 12 in Fig. 3.
[0098] Step 607: The responding server 2 generates
data (data #3) containing the public key of the responding
client 4 based on the responder’s account ID.
[0099] Step 608: The responding server 2 sends data
#3 to the initiating server 1 using the private-public key
pair of the responding server 2 and the private-public key
pair of the initiating server 1 for sustaining data privacy
and authenticating the identity of the responding server
2. Such flow of the data #3 is represented by an informa-
tion flow 21 in Fig. 3.
[0100] Step 609: The initiating server 1 generates data
(data #4) containing the public key of the responding cli-
ent 4.
[0101] Step 610: The initiating server 1 sends data #4
to the initiating client 3 using private-public key pair of
the initiating server 1 and private-public key pair of the
initiating client 3 for sustaining data privacy and authen-
ticating the identity of the initiating server 1. Such flow of
the data #4 is represented by an information flow 13 in
Fig. 3.
[0102] Step 611: The responding server 2 generates
data (data #5) containing the initiator’s account ID, the
IP Address of the initiating client 3 and the public key of
the initiating client 3.
[0103] Step 612: The responding server 2 sends data
#5 to the responding client 4 using the private-public key
pair of the responding server 2 and the private-public key
pair of the responding client 4 for sustaining data privacy
and authenticating the identity of the responding server
2. Such flow of the data #5 is represented by an informa-
tion flow 24 in Fig. 3.
[0104] Step 613: Based on the initiator’s account ID,
the responder determines whether or not to accept the
initiator’s invitation. If a decision is made not to accept,
the process terminates; otherwise, the process proceeds
to the next step.
[0105] Step 614: The responding client 4 makes con-
nection to the initiating client 3 based on the IP Address
of the initiating client 3.
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[0106] Step 615: The responding client 4 generates a
verification token containing a text, a graphic, a sound,
a voice, a video, or a combination thereof.
[0107] Step 616: The responding client 4 sends the
verification token to the initiating client 3 using the private-
public key pairs of the responding client 4 and the initi-
ating client 3 for verifying the identity of the initiating client
3. Those flows for verifying the identity of the initiating
client 3 are represented by information flows 43, 34 in
Fig. 3. If the verification fails, the process terminates;
otherwise, the process proceeds to the next step.
[0108] Step 617: The responding client 4 generates
data (data #6) containing the responder’s account ID.
[0109] Step 618: The responding client 4 sends data
#6 to the initiating client 3 using the private-public key
pair of the responding client 4 and the private-public key
pair of the initiating client 3 for sustaining data privacy
and authenticating the identity of the responding client
4. Such flow of the data #6 is represented by an informa-
tion flow 43 in Fig. 3.
[0110] Step 619: The initiating client 3 checks if the
responder’s account ID is what the initiating client 3 in-
tends to communicate with. If yes, the initiating client 3
and the responding client 4 may begin communication
based on common communication protocols.
[0111] Based on the above description, there are many
advantages in the present method for two users to com-
municate with each other via both the servers of the us-
ers. Some of the major advantages of the present method
are:

1. Even if the users have accounts in different elec-
tronic communication systems, they may communi-
cate with each other via the inviter’s server and the
invitee’s server.
2. At the very beginning, when the initiating client 3
sends data #1 with the initiator’s intent of communi-
cating with the responder, the initiating server 1 au-
thenticates the identity of the initiating client 3 before
proceeding to the next step.
3. Prior to the intended communication, both users
mutually authenticate the identity of the other party
using the public key of the other party that is provided
by the other party’s server, the most authoritative
entity to provide the public keys for account holders
thereof.
4. The sent data is encrypted with the private-public
key pairs for data privacy and authentication of the
sender.
5. Both users get all the needed information of the
other party via their own servers that the users might
be more familiar with.
6. After the responding client 4 makes connection to
the initiating client 3 based on the IP Address of the
initiating client 3, steps of mutual authentication of
the initiating client 3 and the responding client 4 may
be different from those stated in the second embod-
iment depending on if the responding client 4 or the

initiating client 3 will start communication right after
mutual authentication.

[0112] With reference to Fig. 4, the electronic commu-
nication system in Fig. 2 is shown to illustrate communi-
cation for an inviter (initiator) to invite an invitee (respond-
er) to access the initiator’s resources saved on the initi-
ator’s server that the responder has no account with while
the initiator’s server cannot access the initiator’s resourc-
es.
[0113] A fourth embodiment of a method for commu-
nication of the electronic communication system in an
open environment is performed by the electronic com-
munication system, and has the following steps for the
initiator to save the initiator’s resources on the initiator’s
server prohibiting the initiator’s server from accessing
the initiator’s resources.
[0114] Step 701: The initiating client 3 creates resourc-
es containing text, graphic, sound, voice, audio, video,
or a combination thereof.
[0115] Step 702: The initiating client 3 encrypts the re-
sources with a symmetric key.
[0116] Step 703: The initiating client 3 sends the en-
crypted resources to the initiating server 1.
[0117] Step 704: The initiating server 1 keeps the en-
crypted resources.
[0118] Based on the above description, there are many
advantages of the present method for saving client’s re-
sources on the server. One of the major advantages is:
The initiating server 1 cannot access the initiator’s re-
sources since the initiating server 1 doesn’t have the sym-
metric key to decrypt the encrypted resources.
[0119] If the initiating client 3 doesn’t have the public
key of the responding client 4, the present method in-
cludes the following steps for the initiating client 3 to have
the public key of the responding client 4.
[0120] Step 801: The initiating client 3 generates data
(data #1) containing a unique name of the responding
server 2 and the responder’s account ID.
[0121] Step 802: The initiating client 3 sends data #1
to the initiating server 1. Such flow of the data #1 is rep-
resented by an information flow 31 in Fig. 4.
[0122] Step 803: The initiating server 1 generates data
(data #2) containing the responder’s account ID.
[0123] Step 804: The initiating server 1 makes connec-
tion to the responding server 2 based on the unique name
of the responding server 2.
[0124] Step 805: The initiating server 1 sends data #2
to the responding server 2. Such flow of the data #2 is
represented by an information flow 12 in Fig. 4.
[0125] Step 806: The responding server 2 generates
data (data #3) containing the responder’s account ID and
the public key of the responding client 4 based on the
responder’s account ID.
[0126] Step 807: The responding server 2 encrypts da-
ta #3 with the private key of the responding server 2.
[0127] Step 808: The responding server 2 sends the
encrypted data #3 to the initiating server 1. Such flow of
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the data #3 is represented by an information flow 21 in
Fig. 4
[0128] Step 809: The initiating server 1 decrypts the
encrypted data #3 with the public key of the responding
server 2 to obtain and keep the responder’s account ID
and the public key of the responding client 4.
[0129] Step 810: The initiating server 1 generates data
(data #4) containing the public key of the responding cli-
ent 4.
[0130] Step 811: The initiating server 1 encrypts data
#4 with the private key of the initiating server 1.
[0131] Step 812: The initiating server 1 sends data #4
to the initiating client 3. Such flow of the data #4 is rep-
resented by an information flow 13 in Fig. 4.
[0132] Step 813: The initiating client 3 decrypts the en-
crypted data #4 with the public key of the initiating server
1 to obtain the public key of the responding client 4.
[0133] Based on the above description, there are many
advantages of the present method, and some of the major
advantages are:

1. The initiating client 3 obtains the public key of the
responding client 4 via the initiating server 1 from
the responding server 2 that administrates the ac-
count of the responder using the responding client
4 and is the most authoritative entity to provide public
keys for account holders thereof.
2. Sending the public key of the responding client 4
to the initiating client 3 is ensured by authenticating
the identities of the responding server 2 and the in-
itiating server 1 using the private-public key pairs of
the responding server 2 and the initiating server 1.

[0134] Once the initiating client 3 has the public key of
the responding client 4, the present method has the fol-
lowing steps for the responding client 4 to access the
resources of the initiating client 3 saved on the initiating
server 1.
[0135] Step 901: The initiating client 3 encrypts the
symmetric key, which was used to encrypt the initiator’s
resources for saving on the initiating server 1 as de-
scribed in the previous paragraphs, with the public key
of the responding client 4.
[0136] Step 902: The initiating client 3 generates data
(data #1) containing the initiator’s account ID, the unique
name of the responding server 2, the responder’s ac-
count ID, and the encrypted symmetric key.
[0137] Step 903: The initiating client 3 sends data #1
to the initiating server 1 using the private-public key pair
of the initiating client 3 and the private-public key pair of
the initiating server 1 for sustaining data privacy and au-
thenticating the identity of the initiating client 3. Such flow
of the data #1 is represented by an information flow 31
in Fig. 4.
[0138] Step 904: The initiating server 1 generates data
(data #2) containing the responder’s account ID, the
unique name of the initiating server 1, the initiator’s ac-
count ID and the encrypted symmetric key.

[0139] Step 905: The initiating server 1 makes connec-
tion to the responding server 2 based on the unique name
of the responding server 2.
[0140] Step 906: The initiating server 1 sends data #2
to the responding server 2 using the private-public key
pair of the initiating server 1 and the private-public key
pair of the responding server 2 for sustaining data privacy
and authenticating the identity of the initiating server 1.
Such flow of the data #2 is represented by an information
flow 12 in Fig. 4.
[0141] Step 907: The responding server 2 generates
data (data #3) containing the unique name of the initiating
server 1, the initiator’s account ID and the encrypted sym-
metric key.
[0142] Step 908: Based on the responder’s account
ID, the responding server 2 sends data #3 to the respond-
ing client 4 using the private-public key pair of the re-
sponding server 2 and the private-public key pair of the
responding client 4 for sustaining data privacy and au-
thenticating the identity of the responding server 2. Such
flow of the data #3 is represented by an information flow
24 in Fig. 4.
[0143] Step 909: The responding client 4 makes con-
nection to the initiating server 1 based on the unique
name of the initiating server 1.
[0144] Step 910: The responding client 4 generates
data (data #4) containing the initiator’s account ID and
the responder’s account ID.
[0145] Step 911: Since the initiating server 1 keeps the
responder’s account ID and the public key of the respond-
ing client 4 as in the previous description of obtaining
public key of the responding client 4 by the initiating client
3, the responding client 4 may send data #4 to the initi-
ating server 1 using the private-public key pair of the re-
sponding client 4 for authenticating the identity of the
responding client 4. Such flow of the data #4 is repre-
sented by an information flow 41 in Fig. 4. If the authen-
tication fails, then the process terminates; otherwise, the
process proceeds to the next step.
[0146] Step 912: Based on the initiator’s account ID
and the responder’s account ID, the initiating server 1
sends the encrypted initiator’s resources, which is sent
by the initiating client 3 and saved on the initiating server
1 as described in the previous paragraphs for saving the
initiator’s resources on the initiator’s server, to the re-
sponding client 4. Such flow of sending the encrypted
initiator’s resources is represented by an information flow
14 in Fig. 4.
[0147] Step 913: The responding client 4 decrypts the
encrypted symmetric key with the private key of the re-
sponding client 4 to obtain the symmetric key.
[0148] Step 914: The responding client 4 decrypts the
encrypted initiator’s resources with the symmetric key to
obtain the initiator’s resources.
[0149] Based on the above description, there are many
advantages of the present method for responder, who
has no account with the initiator’s server but can be au-
thenticated by the server, to access initiator’s resources

17 18 



EP 3 346 659 A1

11

5

10

15

20

25

30

35

40

45

50

55

that are saved on initiator’s server. Some of the major
advantages are:

1. The initiator’s resources are encrypted with a sym-
metric key for data privacy so that no one can obtain
the initiator’s resources without the symmetric key.
2. Only the responder invited by the initiator can get
the symmetric key with the responder’s private key.
3. Only the responder invited by the initiator can ac-
cess the initiator’s resources by decrypting the en-
crypted initiator’s resources with the symmetric key.
4. Even if the initiator’s server cannot access the
initiator’s resources, the initiator’s server can au-
thenticate the identity of the responder for allowing
the responder to have the encrypted initiator’s re-
sources even if the responder has no account with
the initiator’s server.

[0150] With reference to Fig. 5, the electronic commu-
nication system in Fig. 4 is shown to illustrate communi-
cation for the initiator’s resources to be sent to the re-
sponder via the initiator’s server and the responder’s
server instead of letting the responder make connection
to the initiator’s server and access the initiator’s resourc-
es from the initiator’s server.
[0151] A fifth embodiment of a method for communi-
cation of the electronic communication system in an open
environment is performed by the electronic communica-
tion system, and has steps for the initiator to save the
initiator’s resources on the initiator’s server prohibiting
the initiator’s server from accessing the initiator’s re-
sources and steps for the initiating client 3 to get public
key of the responding client 4 being the same as those
in the fourth embodiment of the method.
[0152] The present method further has the following
steps for sending the initiator’s resources, which are
saved on the initiating server 1, to the responding client 4.
[0153] Step 1001: the initiating client 3 encrypts the
symmetric key, which was used to encrypt the initiator’s
resources before saving on the initiating server 1 as de-
scribed in the previous paragraphs, with the public key
of the responding client 4.
[0154] Step 1002: the initiating client 3 generates data
(data #1) containing the initiator’s account ID, the unique
name of responding server 2, the responder’s account
ID, and the encrypted symmetric key.
[0155] Step 1003: The initiating client 3 sends data #1
to the initiating server 1 using the private-public key pair
of the initiating client 3 and the private-public key pair of
the initiating server 1 for sustaining data privacy and au-
thenticating the identity of the initiating client 3. Such flow
of the data #1 is represented by an information flow 31
in Fig. 5.
[0156] Step 1004: The initiating server 1 generates da-
ta (data #2) containing the responder’s account ID, the
initiator’s account ID, the encrypted symmetric key and
the encrypted initiator’s resources based on the initiator’s
account ID.

[0157] Step 1005: The initiating server 1 makes con-
nection to the responding server 2 based on the unique
name of the responding server 2.
[0158] Step 1006: the initiating server 1 sends data #2
to the responding server 2 using the private-public key
pair of the initiating server 1 and the private-public key
pair of the responding server 2 for sustaining data privacy
and authenticating the identity of the initiating server 1.
Such flow of the data #2 is represented by an information
flow 12 in Fig. 5.
[0159] Step 1007: The responding server 2 generates
data (data #3) containing the initiator’s account ID, the
encrypted symmetric key and the encrypted initiator’s re-
sources.
[0160] Step 1008: Based on the responder’s account
ID, the responding server 2 sends data #3 to the respond-
ing client 4 using the private-public key pair of the re-
sponding server 2 and the private-public key pair of the
responding client 4 for sustaining data privacy and au-
thenticating the identity of the responding server 2. Such
flow of the data #3 is represented by an information flow
24 in Fig. 5.
[0161] Step 1009: The responder checks the initiator’s
account ID. If the responder is not interested in getting
the initiator’s resources, then the process terminates;
otherwise, the process proceeds to the next step.
[0162] Step 1010: The responding client 4 decrypts the
encrypted symmetric key with the private key of the re-
sponding client 4 to obtain the symmetric key.
[0163] Step 1011: The responding client 4 decrypts the
encrypted initiator’s resources with the symmetric key to
obtain the initiator’s resources.
[0164] Based on the above description, there are many
additional advantages of the present method for the re-
sponder to obtain the initiator’s resources that are saved
on the initiator’s server. Some of the major advantages
are:

1. The initiator’s resources are encrypted with a sym-
metric key for data privacy so that no one can obtain
the initiator’s resources without the symmetric key.
2. Only the responder invited by the initiator can get
the symmetric key with the responder’s private key.
3. Only the responder invited by the initiator can ac-
cess the initiator’s resources by decrypting the en-
crypted initiator’s resources with the symmetric key.
4. Even if the initiator’s server cannot access the
initiator’s resources, the initiator’s resources are sent
to the responder instead of waiting for the responder
to access the initiator’s server so that the initiator’s
server doesn’t need to keep the initiator’s resources
for too long.

[0165] The present invention provides electronic com-
munication systems and methods applicable in an open
environment allowing a user to perform operations with
a server that the user has no account with but the identity
of the user can be authenticated by the server, also al-
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lowing two users having accounts with different servers
in different electronic communication systems to authen-
ticate and communicate with each other, and allowing an
invitee to access an inviter’s resources saved on the in-
viter’s server that the invitee has no account with.
[0166] While the above description contains many
specifications, these should not be construed as limita-
tions on the scope of the invention, but rather as an ex-
emplification of preferred embodiments thereof. Many
other variations are possible based on the principles of
the invention. For example, the inviter’s resources may
be sent from the initiating client 3 via the initiating server
1 rather than from the initiating server 1 with resources
that was already saved on the initiating server 1. Another
example is: sending the inviter’s resources to the invitee
may be deviated as remitting fund.
[0167] Even though numerous characteristics and ad-
vantages of the present invention have been set forth in
the foregoing description, together with details of the
structure and function of the invention, the disclosure is
illustrative only. Changes may be made in detail, espe-
cially in matters of shape, size, and arrangement of parts
within the principles of the invention to the full extent in-
dicated by the broad general meaning of the terms in
which the appended claims are expressed.

Claims

1. A method allowing communication to be performed
in an open environment, characterized in that the
method performed by an electronic communication
system including an initiating client (3), an initiating
server (1), a responding client (4) and a responding
server (2), wherein the initiating client (3) is a local
communication device and is used by an initiating
user that has an initiating account administrated by
the initiating server (1) as a server computer, the
responding client (4) is another local communication
device and is used by a responding user that has a
responding account administrated by the responding
server (2) as a server computer, the initiating server
(1), the responding server (2), the initiating client (3)
and the responding client (4) are connected to com-
munication networks, each of the initiating server (1),
the responding server (2), the initiating client (3) and
the responding client (4) has a private-public key
pair, the initiating server (1) has a unique name as-
signed and registered with authorities for making
connection to the initiating server (1), and the re-
sponding server (2) has a unique name assigned
and registered with the authorities for making con-
nection to the responding server (2);
the method comprising steps of:

providing an initiating server’s public key of the
initiating server’s private-public key pair by the
initiating server (1) to a requester of the initiating

server’s public key that makes connection to the
initiating server (1) using the initiating server’s
unique name;
providing a responding server’s public key of the
responding server’s private-public key pair by
the responding server (2) to a requester of the
responding server’s public key that makes con-
nection to the responding server (2) using the
responding server’s unique name;
providing an initiating client’s public key of the
initiating client’s private-public key pair by the
initiating client (3) to the initiating server (1) using
the initiating server’s unique name;
providing a responding client’s public key of the
responding client’s private-public key pair by the
responding client (4) to the responding server
(2) using the responding server’s unique name;
upon communication request by a responding
member selected from the responding server (2)
and the responding client (4), providing the ini-
tiating client’s public key by the initiating server
(1) to the responding member;
authenticating the initiating client (3) by the re-
sponding member with the initiating client’s pub-
lic key, and if authentication succeeds, continu-
ing communication between the responding
member and the initiating client (3) by the se-
lected one of the responding server (2) and the
responding client (4);
upon communication request by an initiating
member selected from the initiating server (1)
and the initiating client (3), providing the re-
sponding client’s public key by the responding
server (2) to the initiating member; and
authenticating the responding client (4) by the
initiating member with the responding client’s
public key, and if authentication succeeds, con-
tinuing communication between the initiating
member and the responding client (4) by the se-
lected one of the initiating client (3) and initiating
server (1).

2. The method as claimed in claim 1, wherein
the step of providing the initiating client’s public key
to the responding member further comprises steps
of:

connecting the responding server (2) by the in-
itiating client (3) with the responding server’s
unique name;
providing the initiating server’s unique name and
an initiating account ID of the initiating account
by the initiating client (3) to the responding serv-
er (2);
connecting the initiating server (1) by the re-
sponding server (2) with the initiating server’s
unique name;
providing the initiating account ID by the re-
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sponding server (2) to the initiating server (1) to
request the initiating client’s public key; and
providing the initiating client’s public key by the
initiating server (1) to the responding server (2).

3. The method as claimed in claim 2, further comprising
steps of:

providing a responding account ID of the re-
sponding account and an initiating name to be
recognized by the responding user, by the initi-
ating client (3) to the responding server (2);
based on the responding account ID, providing
the responding client’s public key by the re-
sponding server (2) to the initiating client (3);
based on the responding account ID, providing
the initiating name, an initiating IP address of
the initiating client (3) and the initiating client’s
public key by the responding server (2) to the
responding client (4);
if the responding user agrees to communicate
with the initiating user based on the initiating
name, connecting the initiating client (3) by the
responding client (4) with the initiating IP ad-
dress, and otherwise, terminating all processes
of the electronic communication system;
authenticating the responding client (4) by the
initiating client (3) with the responding client’s
public key, and if authentication fails, terminat-
ing all the processes of the electronic commu-
nication system; and
authenticating the initiating client (3) by the re-
sponding client (4) with the initiating client’s pub-
lic key, and if authentication fails, terminating all
the processes of the electronic communication
system, and otherwise, continuing communica-
tion between the initiating client (3) and the re-
sponding client (4) by the responding client (4).

4. The method as claimed in claim 1, wherein
the step of providing the responding client’s public
key to the initiating member further comprises steps
of:

providing the responding server’s unique name,
a responding account ID of the responding ac-
count and an initiating name to be recognized
by the responding user, by the initiating client
(3) to the initiating server (1);
connecting the responding server (2) by the in-
itiating server (1) with the responding server’s
unique name;
providing the responding account ID, the initiat-
ing name, an initiating IP address of the initiating
client (3) and the initiating client’s public key by
the initiating server (1) to the responding server
(2);
based on the responding account ID, providing

the responding client’s public key by the re-
sponding server (2) to the initiating server (1);
providing the responding client’s public key by
the initiating server (1) to the initiating client (3);
based on the responding account ID, providing
the initiating name, the initiating IP address and
the initiating client’s public key by the responding
server (2) to the responding client (4);
if the responding user agrees to communicate
with the initiating user based on the initiating
name, connecting the initiating client (3) by the
responding client (4) with the initiating IP ad-
dress; otherwise, terminating all the processes
of the electronic communication systems;
authenticating the responding client (4) by the
initiating client (3) with the responding client’s
public key, and if authentication fails, terminat-
ing all the processes of the electronic commu-
nication system;
authenticating the initiating client (3) by the re-
sponding client (4) with the initiating client’s pub-
lic key, if authentication fails, terminating all the
processes of the electronic communication sys-
tem, and otherwise, continuing communication
between the initiating client (3) and the respond-
ing client (4) by the responding client (4).

5. The method as claimed in claim 1, wherein
the step of providing the responding client’s public
key to the initiating member further comprises steps
of:

providing the responding server’s unique name,
a responding account ID and an initiating name
to be recognized by the responding user, by the
initiating client (3) to the initiating server (1);
connecting the responding server (2) by the in-
itiating server (1) with the responding server’s
unique name;
providing the responding account ID, the initiat-
ing name and the initiating server’s unique name
by the initiating server (1) to the responding serv-
er (2);
based on the responding account ID, providing
the responding client’s public key by the re-
sponding server (2) to the initiating server (1);
based on the responding account ID, providing
the initiating name and the initiating server’s
unique name by the responding server (2) to the
responding client (4);
if the responding user agrees to communicate
with the initiating server (1) based on the initiat-
ing name, connecting the initiating server (1) by
the responding client (4) with the initiating serv-
er’s unique name, and otherwise, terminating all
the processes of the electronic communication
system;
authenticating the responding client (4) by the
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initiating server (1) with the responding client’s
public key, if authentication fails, terminating all
the processes of the electronic communication
system, and otherwise, continuing communica-
tion between the initiating server (1) and the re-
sponding client (4) by the initiating server (1).

6. The method as claimed in claim 1, further comprising
steps of:

providing data, the responding server’s unique
name, a responding account ID and an initiating
name to be recognized by the responding user,
by the initiating client (3) to the initiating server
(1);
connecting the responding server (2) by the in-
itiating server (1) with the responding server’s
unique name;
providing the data, the responding account ID,
and the initiating name by the initiating server
(1) to the responding server (2);
based on the responding account ID, providing
the data and the initiating name by the respond-
ing server (2) to the responding client (4).
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