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SYSTEM AND METHOD FOR
PEER-TO-PEER COMMUNICATION IN
PARTIAL MESH NETWORK

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is based on and claims priority
under 35 U.S.C. 119 to Korean Patent Application No.
10-2018-0128991, filed on Oct. 26, 2018, in the Korean
Intellectual Property Office, the disclosures of which is
herein incorporated by reference in their entireties.

BACKGROUND

1. Field

[0002] Disclosed embodiments relate to a technology for
efficient data transmission and reception between peers in a
partial mesh network.

2. Discussion of the Related Art

[0003] A partial mesh network is a kind of peer-to-peer
communication method, and means a network capable of
selectively using a method through a relay server when data
is transmitted between a transmission peer and a reception
peer (i.e., server communication method) and a method
through a direct connection between peers (i.e., direct com-
munication method).

[0004] In the partial mesh network, a reception peer (or
reception terminal) has an advantage in that it can selec-
tively use an advantageous method of the server communi-
cation method and the direct communication method. If data
transmission path information desired by the reception peer
is not accurately synchronized for the transmission peer (or
transmission terminal) side, however, a data redundancy
transmission problem may occur. For example, it is assumed
that a reception peer has changed its communication method
to the direct communication method while subscribing data
from a transmission peer using the server communication
method. In this case, if such a change is not correctly
transmitted to a relay server, there is a problem in that the
same data is redundantly transmitted through the transmis-
sion peer and the relay server.

SUMMARY

[0005] Disclosed embodiments provide technical means
for preventing the redundant transmission of data and effi-
ciently transmitting data in a partial mesh network.

[0006] In an embodiment, there is provided a peer-to-peer
communication system, comprising a relay server config-
ured to add, to a relay list, subscription information of a
reception terminal included in a data subscription request in
response to the data subscription request received from the
reception terminal and a transmission terminal configured to
receive the data subscription request from the relay server
and add the subscription information of the reception ter-
minal to a server transmission list.

[0007] The subscription information may comprise iden-
tification information of the reception terminal and data
information to be received by the reception terminal.
[0008] When a data subscription cancellation request is
received from the reception terminal, the relay server may be
further configured to delete the subscription information of
the reception terminal from the relay list.
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[0009] The transmission terminal may be further config-
ured to receive the data subscription cancellation request
from the relay server, and delete the subscription informa-
tion of the reception terminal from the server transmission
list.

[0010] When the data subscription request is directly
received from the reception terminal, the transmission ter-
minal may be further configured to add the subscription
information of the reception terminal to a peer transmission
list.

[0011] When a data subscription cancellation request is
directly received from the reception terminal, the transmis-
sion terminal may be further configured to delete the sub-
scription information of the reception terminal from the peer
transmission list.

[0012] If the number or ratio of terminals that have
requested a subscription for identical data, among a plurality
of reception terminals included in the peer transmission list,
is a reference value or more, the transmission terminal may
be further configured to transmit a subscription path change
request to a corresponding terminal.

[0013] A reception terminal that has received the subscrip-
tion path change request may be configured to transmit a
subscription request to the relay server, and transmit a
subscription cancellation request to the transmission termi-
nal.

[0014] In another embodiment, there is provided a peer-
to-peer communication method, comprising receiving, by a
relay server, a data subscription request from a reception
terminal, adding, by the relay server, subscription informa-
tion of the reception terminal included in the received
subscription request to a relay list, and receiving, by the
transmission terminal, the data subscription request from the
relay server and adding the subscription information of the
reception terminal to a server transmission list.

[0015] The subscription information may comprise iden-
tification information of the reception terminal and data
information to be received by the reception terminal. When
a data subscription cancellation request is received from the
reception terminal, the relay server may be further config-
ured to delete the subscription information of the reception
terminal from the relay list.

[0016] The transmission terminal may be further config-
ured to receive the data subscription cancellation request
from the relay server, and may delete the subscription
information of the reception terminal from the server trans-
mission list.

[0017] When the data subscription request is directly
received from the reception terminal, the transmission ter-
minal may be further configured to add the subscription
information of the reception terminal to a peer transmission
list.

[0018] When a data subscription cancellation request is
directly received from the reception terminal, the transmis-
sion terminal may be further configured to delete the sub-
scription information of the reception terminal from the peer
transmission list.

[0019] If the number or ratio of terminals that have
requested a subscription for identical data, among a plurality
of reception terminals included in the peer transmission list,
is a reference value or more, the transmission terminal may
be further configured to transmit a subscription path change
request to a corresponding terminal.
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[0020] A reception terminal that has received the subscrip-
tion path change request may be configured to transmit a
subscription request to the relay server, and transmit a
subscription cancellation request to the transmission termi-
nal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a block diagram of a peer-to-peer com-
munication system in a partial mesh network according to an
embodiment.

[0022] FIG. 2 is a flowchart for illustrating a process of
subscribing, by a reception terminal, data from a transmis-
sion terminal using a server communication method in a
peer-to-peer communication system according to an
embodiment.

[0023] FIG. 3 is a flowchart for illustrating a process of
subscribing, by a reception terminal, data from a transmis-
sion terminal using a direct communication method in a
peer-to-peer communication system according to an
embodiment.

[0024] FIG. 4 is an exemplary diagram illustrating an
example in which a transmission terminal provides data to
five reception terminals R1, R2, R3, R4 and RS5.

[0025] FIG. 5 is a flowchart for illustrating a process of
changing the data subscription method of a reception ter-
minal from a direct communication method to a server
communication method in a peer-to-peer communication
system according to an embodiment.

[0026] FIGS. 6 and 7 are exemplary diagrams for illus-
trating a process of changing the data subscription method of
a reception terminal from a direct communication method to
a server communication method in a peer-to-peer commu-
nication system according to an embodiment.

[0027] FIG. 8 is a flowchart for illustrating a process of
changing the data subscription method of a reception ter-
minal from a server communication method to a direct
communication method in a peer-to-peer communication
system according to an embodiment.

[0028] FIG. 9 is an exemplary diagram for illustrating a
process of changing the subscription path of a reception
terminal from a direct communication method to a server
communication method in response to a request from a
transmission terminal in a peer-to-peer communication sys-
tem according to an embodiment.

[0029] FIGS. 10 to 12 are exemplary diagrams for illus-
trating a process of changing part of the subscription path of
a reception terminal from a direct communication method to
a server communication method in response to a request
from a transmission terminal in a peer-to-peer communica-
tion system according to an embodiment.

[0030] FIG. 13 is a block diagram of a computing envi-
ronment including a computing apparatus suitable for being
used in embodiments.

DETAILED DESCRIPTION

[0031] Hereinafter, detailed embodiments of the disclo-
sure are described with reference to the accompanying
drawings. The following description is provided to help
comprehensive understanding of a method, apparatus and/or
system described in this specification. However, this is
merely illustrative and the disclosure is not restricted by the
following description.
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[0032] In describing embodiments of the disclosure, a
detailed description of a known technology related to the
disclosure will be omitted if it is deemed to make the gist of
the disclosure unnecessarily vague. Furthermore, terms to be
described hereunder have been defined by taking into con-
sideration functions in the disclosure, and may be different
depending on a user, an operator’s intention or practice.
Accordingly, each term should be defined based on contents
over the entire specification. Terms used in the detailed
description are merely for describing embodiments of the
disclosure and should not be limitative. An expression of the
singular number includes a meaning of plural expressions,
unless clearly expressed otherwise in the context. In the
description, the terms, such as “include” or “have”, should
be understood to indicate the existence of characteristics,
numbers, steps, operations, elements or part or a combina-
tion of them, and should not to exclude the existence or
possibility of one or more other characteristics, numbers,
steps, operations, elements or part or a combination of them.
[0033] FIG. 1 is a block diagram of a peer-to-peer com-
munication system 100 in a partial mesh network according
to an embodiment. As illustrated in FIG. 1, the peer-to-peer
communication system 100 according to an embodiment
includes a transmission terminal 102, a relay server 104 and
one or more reception terminals 106.

[0034] The transmission terminal 102 is a terminal for
providing data to the reception terminals 106. The transmis-
sion terminal 102 may directly collect data and provide the
data to the reception terminal 106 or may provide the
reception terminal 106 with data received from another
terminal (not illustrated). In the disclosed embodiment, the
type and format of data transmitted from the transmission
terminal 102 to the reception terminal 106 is not specially
limited, and the data may include all of types of data which
may be transmitted over a network without restriction.
[0035] The relay server 104 is a server apparatus for
receiving data from the transmission terminal 102 and
relaying the data to the reception terminal 106. In disclosed
embodiments, the reception terminal 106 may directly
receive data from the transmission terminal 102 (i.e., direct
communication method), or may receive data via the relay
server 104 (i.e., server communication method).

[0036] The reception terminal 106 is a terminal for receiv-
ing (or subscribing) data provided by the transmission
terminal 102. The reception terminal 106 may determine
whether to receive data using a direct communication
method or whether to receive data using a server commu-
nication method from the transmission terminal 102. If the
reception terminal 106 determines to receive data using the
direct communication method, the reception terminal 106
may directly transmit a data subscription request to the
transmission terminal 102. In contrast, if the reception
terminal 106 determines to receive data using a server
communication method, the reception terminal 106 may
transmit a data subscription request to the relay server 104.
[0037] In one embodiment, the data subscription request
includes subscription information of the reception terminal
106. The subscription information may include identifica-
tion information of the reception terminal 106 (e.g., the
network address of the reception terminal 106 or the ID of
the reception terminal 106) and data information to be
received by the reception terminal 106. The embodiment
illustrated in FIG. 1 shows an example in which a reception
terminal 1 (e.g., 106-1) of the two reception terminals 106
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receives data from the transmission terminal 102 using the
direct communication method and a reception terminal 2
(e.g., 106-2) receives data from the transmission terminal
102 using a server communication method. Although the
number of reception terminals 106 has been illustrated as
being 2 in FIG. 1, disclosed embodiments are not limited to
the number of reception terminals 106.

[0038] The relay server 104 may store and manage a relay
list in an internal storage space. The relay list is a list in
which information regarding to which reception terminal
106 data received from the transmission terminal 102 will be
relayed is stored. When a data subscription request is
received from the reception terminal 106, the relay server
104 adds, to the relay list, subscription information of the
reception terminal 106 included in the received subscription
request, and forwards the received subscription request to
the transmission terminal 102.

[0039] The transmission terminal 102 may store and man-
age a peer transmission list and a server transmission list in
an internal storage space. The peer transmission list is a list
in which the reception terminal 106 that wants to receive
data using a direct communication method and data infor-
mation to be received by the corresponding reception ter-
minal 106 are stored. Furthermore, the server transmission
list is a list in which the reception terminal 106 that wants
to receive data using a server communication method and
data information to be received by the corresponding recep-
tion terminal 106 are stored. When a data subscription
request is received from the relay server 104, the transmis-
sion terminal 102 adds, to a server transmission list, sub-
scription information of the reception terminal 106 included
in the data subscription request. Furthermore, when a data
subscription request is directly received from the reception
terminal 106, the transmission terminal 102 adds, to a peer
transmission list, subscription information of the reception
terminal 106 that has transmitted the data subscription
request.

[0040] If the reception terminal 106 wants to no longer
receive data from the transmission terminal 102, the recep-
tion terminal 106 may transmit a data subscription cancel-
lation request to the transmission terminal 102. If the recep-
tion terminal 106 is receiving data using a server
communication method, the reception terminal 106 may
transmit the data subscription cancellation request to the
relay server 104. When the data subscription cancellation
request is received from the reception terminal 106, the relay
server 104 deletes subscription information of the reception
terminal 106 from a relay list and forwards the received data
subscription cancellation request to the transmission termi-
nal 102. Thereafter, the transmission terminal 102 deletes
the subscription information of the reception terminal 106
from a server transmission list in response to the data
subscription cancellation request received from the relay
server 104.

[0041] In contrast, if the reception terminal 106 is receiv-
ing data using a direct communication method, the reception
terminal 106 may directly transmit a data subscription
cancellation request to the transmission terminal 106. When
the data subscription cancellation request is directly received
from the reception terminal 106, the transmission terminal
102 deletes subscription information of the reception termi-
nal 106 from a peer transmission list.

[0042] In one embodiment, the transmission terminal 102,
the relay server 104 and the one or more reception terminals
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106 may be implemented in a computing apparatus includ-
ing one or more processors and a computer-readable record-
ing medium connected to the processor. The computer-
readable recording medium may be positioned inside or
outside the processors or may be connected to the processors
by well-known means. A processor within each computing
apparatus may enable the computing apparatus to operate
based on an exemplary embodiment described in this speci-
fication. For example, the processor may execute instruc-
tions stored in a computer-readable recording medium. The
instructions stored in the computer-readable recording
medium may be configured to enable the computing appa-
ratus to perform operations according to an exemplary
embodiment described in this specification when the instruc-
tions are executed by the processor.

[0043] FIG. 2 is a flowchart for illustrating a process 200
of subscribing, by the reception terminal 106, data from the
transmission terminal 102 using a server communication
method in the peer-to-peer communication system 100
according to an embodiment. In the illustrated flowcharts,
the method or process has been illustrated as being divided
into a plurality of steps, but at least some of the steps may
be changed in their order and performed, may be combined
with other steps and performed, may be omitted, may be
divided into sub-steps and performed, or one or more steps
(not illustrated) may be added to at least some of the steps
and performed.

[0044] At step 202, the reception terminal 106 transmits a
data subscription request to the relay server 104 in order to
receive data using a server communication method.

[0045] At step 204, when the data subscription request is
received from the reception terminal 106, the relay server
104 adds, to a relay list, subscription information of the
reception terminal 106 included in the received subscription
request.

[0046] At step 206, the relay server 104 forwards the
received subscription request to the transmission terminal
102.

[0047] At step 208, the transmission terminal 102 adds, to
a server transmission list, the subscription information of the
reception terminal 106 in response to the data subscription
request received from the relay server 104.

[0048] At step 210, the transmission terminal 102 trans-
mits, to the relay server 104, the data requested by the
reception terminal 106.

[0049] At step 212, the relay server 104 forwards, to the
reception terminal 106, the data received from the transmis-
sion terminal 102.

[0050] FIG. 3 is a flowchart for illustrating a process 300
of subscribing, by the reception terminal 106, data from the
transmission terminal 102 using a direct communication
method in the peer-to-peer communication system 100
according to an embodiment.

[0051] At step 302, the reception terminal 106 directly
transmits a data subscription request to the transmission
terminal 102 in order to receive data using a direct commu-
nication method.

[0052] At step 304, when the data subscription request is
received from the reception terminal 106, the transmission
terminal 102 adds, to a peer transmission list, subscription
information of the reception terminal 106 included in the
received subscription request.

[0053] At step 306, the transmission terminal 102 trans-
mits the requested data to the reception terminal 106.
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[0054] FIG. 4 is an exemplary diagram illustrating an
example in which the transmission terminal 102 provides
data to five reception terminals 106 (R1, R2, R3, R4 and
R5). In the exemplary diagram illustrated in FIG. 4, sub-
scription information registered with the peer transmission
list of the transmission terminal 102 is as follows.

[0055] R2:B
[0056] R3:B
[0057] R4:B
[0058] R5:C
[0059] That is, according to the subscription information,

it can be seen that each of the reception terminals R2, R3 and
R4 has requested data B and the reception terminal R5 has
requested data C using direct communication methods.
[0060] Subscription information registered with the server
transmission list of the transmission terminal 102 is as
follows.

[0061] R1:A

[0062] That is, according to the subscription information,
it can be seen that the reception terminal R1 has requested
data A using a server communication method.

[0063] Subscription information registered with the relay
list of the relay server 104 is the same as that registered with
the server transmission list of the transmission terminal 102.
[0064] In such a situation, each of the reception terminals
R2, R3 and R4 receives the data B from the transmission
terminal 102 using a direct communication method, and the
reception terminal R5 receives the data C from the trans-
mission terminal 102 using a direct communication method.
Furthermore, the reception terminal R1 receives the data A
via the relay server 104 from the transmission terminal 102
using a server communication method.

[0065] FIG. 5 is a flowchart for illustrating a process 500
of changing the data subscription method of the reception
terminal 106 from a direct communication method to a
server communication method in the peer-to-peer commu-
nication system 100 according to an embodiment. In this
case, a change in the subscription method of the reception
terminal 106 is performed in such a manner that the recep-
tion terminal 106 transmits a data subscription request to the
relay server 104 and transmits a data subscription cancella-
tion request to the transmission terminal 102.

[0066] At step 502, the reception terminal 106 that sub-
scribes data using a direct communication method transmits
a data subscription request to the relay server 104 in order
to change a data subscription method into a server commu-
nication method.

[0067] At step 504, when the data subscription request is
received from the reception terminal 106, the relay server
104 adds, to a relay list, subscription information of the
reception terminal 106 included in the received subscription
request.

[0068] At step 506, the relay server 104 forwards the
received subscription request to the transmission terminal
102.

[0069] At step 508, the transmission terminal 102 adds, to
a server transmission list, the subscription information of the
reception terminal 106 in response to the data subscription
request received from the relay server 104.

[0070] At step 510, the reception terminal 106 transmits a
data subscription cancellation request to the transmission
terminal 102. In one embodiment, step 510 may be per-
formed simultaneously with step 502 or the order of step 510
and step 502 may be changed.
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[0071] At step 512, when the data subscription cancella-
tion request is received, the transmission terminal 102
deletes the subscription information of the reception termi-
nal 106 from a peer transmission list.

[0072] FIGS. 6 and 7 are exemplary diagrams for illus-
trating a process of changing the data subscription method of
the reception terminal 106 from a direct communication
method to a server communication method in the peer-to-
peer communication system 100 according to an embodi-
ment.

[0073] As illustrated in FIG. 6, it is assumed that each of
reception terminals R2, R3 and R4 is receiving data B from
the transmission terminal 102 using a direct communication
method, a reception terminal R5 is receiving data C from the
transmission terminal 102 using a direct communication
method, and a reception terminal R1 is receiving data A from
the transmission terminal 102 using a server communication
method. If the reception terminal RS wants to change the
subscription method of the data C from the direct commu-
nication method to the server communication method, as in
FIG. 5, the reception terminal R5 transmits a subscription
request for the data C to the relay server 104 and transmits
a subscription cancellation request for the data C to the
transmission terminal 102.

[0074] Thereafter, as illustrated in FIG. 7, the relay server
104 that has received the subscription request adds subscrip-
tion information (R5:C) of the reception terminal RS to a
relay list, and transmits the received subscription request to
the transmission terminal 102. Accordingly, the reception
terminal 102 adds the subscription information (R5:C) of the
reception terminal R5 to a server transmission list, and
separately deletes the subscription information of the recep-
tion terminal R5 from a peer transmission list in response to
the subscription cancellation request received from the
reception terminal R5.

[0075] When the process is completed, the reception ter-
minal R5 receives the data C using the server communica-
tion method not the direct communication method.

[0076] FIG. 8 is a flowchart for illustrating a process 800
of changing the data subscription method of the reception
terminal 106 from a server communication method to a
direct communication method in the peer-to-peer commu-
nication system 100 according to an embodiment. In this
case, a change in the subscription method of the reception
terminal 106 is performed in such a manner that the recep-
tion terminal 106 transmits a data subscription request to the
transmission terminal 102 and transmits a data subscription
cancellation request to the relay server 104.

[0077] At step 802, the reception terminal 106 that is
receiving data using a server communication method trans-
mits a data subscription request to the transmission terminal
102 in order to change a data subscription method into a
direct communication method.

[0078] At step 804, when the data subscription request is
received from the reception terminal 106, the transmission
terminal 102 adds, to a peer transmission list, subscription
information of the reception terminal 106 included in the
received subscription request.

[0079] At step 806, the reception terminal 106 transmits a
data subscription cancellation request to the relay server
104. In one embodiment, step 806 may be performed
simultaneously with step 802, or the order of step 806 and
step 802 may be changed.
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[0080] At step 808, when the data subscription cancella-
tion request is received, the relay server 104 deletes the
subscription information of the transmission terminal 102
from a relay list.

[0081] At step 810, the relay server 104 forwards, to the
transmission terminal 102, the subscription cancellation
request received from the reception terminal 106.

[0082] At step 812, when the data subscription cancella-
tion request is received, the transmission terminal 102
deletes the subscription information of the transmission
terminal 102 from a server transmission list.

[0083] FIG. 9 is an exemplary diagram for illustrating a
process 900 of changing the subscription path of the recep-
tion terminal 106 from a direct communication method to a
server communication method in response to a request from
the transmission terminal 102 in the peer-to-peer commu-
nication system 100 according to an embodiment.

[0084] In one embodiment, if the number or ratio of
reception terminals 106 that have requested a subscription
for the same data, among a plurality of reception terminals
106 included in a peer transmission list, is a reference value
or more, the transmission terminal 102 may make a sub-
scription path change request from a corresponding termi-
nal. That is, if the transmission terminal 102 determines that
a network bandwidth is inefficiently used because the same
data is redundantly transmitted to the plurality of reception
terminals 106, the transmission terminal 102 may transmit a
subscription path change request to one or more of the
reception terminals 106 that receive the same data using a
direct communication method. The reception terminal 106
that has received the subscription path change request may
change a subscription path from the direct communication
method to a server communication method by transmitting
a subscription request to the relay server 104 and transmit-
ting a subscription cancellation request to the transmission
terminal 102.

[0085] At step 902, the transmission terminal 102 transmit
a subscription path change request to the reception terminal
106 that subscribes data using a direct communication
method.

[0086] At step 904, the reception terminal 106 that has
received the subscription path change request transmits a
data subscription request to the relay server 104 in order to
change a data subscription method into a server communi-
cation method.

[0087] At step 906, when the data subscription request is
received from the reception terminal 106, the relay server
104 adds, to a relay list, subscription information of the
reception terminal 106 included in the received subscription
request.

[0088] At step 908, the relay server 104 forwards the
received subscription request to the transmission terminal
102.

[0089] At step 910, the transmission terminal 102 adds, to
a server transmission list, the subscription information of the
reception terminal 106 in response to the data subscription
request received from the relay server 104.

[0090] At step 912, the reception terminal 106 transmits a
data subscription cancellation request to the transmission
terminal 102. In one embodiment, step 912 may be per-
formed simultaneously with step 904, or the order of step
912 and step 904 may be changed.

[0091] At step 914, when the data subscription cancella-
tion request is received, the transmission terminal 102
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deletes the subscription information of the transmission
terminal 102 from a peer transmission list.

[0092] FIGS. 10 to 12 are exemplary diagrams for illus-
trating a process of changing part of the subscription path of
the reception terminal 106 from a direct communication
method to a server communication method in response to a
request from the transmission terminal 102 in the peer-to-
peer communication system 100 according to an embodi-
ment.

[0093] As illustrated in FIG. 10, it is assumed that a
reception terminal R2 is receiving data A from the trans-
mission terminal 102 using a direct communication method,
each of reception terminals R3 and R4 is receiving data B
from the transmission terminal 102 using the direct com-
munication method, a reception terminal R1 is receiving the
data B from the transmission terminal 102 using a server
communication method, and a reception terminal R5 is
receiving data C from the transmission terminal 102 using
the server communication method. In this case, the trans-
mission terminal 102 has to redundantly transmit the same
data B to the reception terminals R3 and R4 in order to
transmit the same data B to the reception terminals R3 and
R4.

[0094] In such a situation, as illustrated in FIG. 11, the
transmission terminal 102 may transmit a subscription path
change request to the reception terminals R3 and R4. In
response thereto, the reception terminals R3 and R4 changes
the subscription method of the data B from the direct
communication method to a server communication method.
When a change in the communication method is completed,
as illustrated in FIG. 12, the reception terminals R3 and R4
receive the data B via the relay server 104. The transmission
terminal 102 has only to transmit the data B to the relay
server 104 only once. Accordingly, network usage can be
effectively reduced.

[0095] FIG. 13 is a block diagram of a computing envi-
ronment 10 including a computing apparatus 12 suitable for
being used in embodiments. In the illustrated embodiment,
each of components included in the computing environment
10 may have a different function and capability in addition
to those described below, and the computing environment
may include an additional component in addition to the
components described below.

[0096] The computing environment 10 includes the com-
puting apparatus 12. In one embodiment, the computing
apparatus 12 may be the transmission terminal 102, the relay
server 104 and one or more reception terminals 106 accord-
ing to the embodiments of the disclosure. The computing
apparatus 12 includes at least one processor 14, a computer-
readable storage medium 16 and a communication bus 18.
The processor 14 may enable the computing apparatus 12 to
operate according to the above-described embodiment. For
example, the processor 14 may execute one or more pro-
grams stored in the computer-readable storage medium 16.
The one or more programs may include one or more
computer-executable instructions. The computer-executable
instructions may be configured to enable the computing
apparatus 12 to perform operations according to an exem-
plary embodiment when the computer-executable instruc-
tions are executed by the processor 14.

[0097] The computer-readable storage medium 16 is con-
figured to store computer-executable instructions to a pro-
gram code, program data and/or information having another
suitable for. A program 20 stored in the computer-readable
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storage medium 16 includes a set of instructions executable
by the processor 14. In one embodiment, the computer-
readable storage medium 16 may be a memory (e.g., a
volatile memory, such as a random access memory, a non-
volatile memory or a proper combination of them), one or
more magnetic disk storage devices, optical disk storage
devices, flash memory devices, another form of storage
media capable of storing data accessed and requested by the
computing apparatus 12, or a proper combination of them.

[0098] The communication bus 18 interconnects other
various components of the computing apparatus 12, includ-
ing the processor 14 and the computer-readable storage
medium 16.

[0099] Furthermore, the computing apparatus 12 may
include one or more input/output (I/0) interfaces 22 for
providing an interface for one or more I/O devices 24 and
one or more network communication interfaces 26. The I/O
interfaces 22 and the network communication interfaces 26
are connected to the communication bus 18. The I/O devices
24 may be connected to other components of the computing
apparatus 12 through the 1/O interfaces 22. The /O devices
24 may include a pointing device (e.g., a mouse or a track
pad), a keyboard, a touch input device (e.g., a touch pad or
a touch screen), a voice or sound input device, input devices,
such as various types of sensors and/or photographing
devices, and/or output devices, such as a display, a printer,
a speaker and/or a network card. The /O device 24 may be
included in the computing apparatus 12 as one component
configuring the computing apparatus 12 or may be con-
nected to the computing apparatus 12 as a device different
from the computing apparatus 12.

[0100] According to the disclosed embodiments, the
redundant transmission of data can be prevented and data
can be efficiently transmitted because a data transmission
path selected by a reception peer is synchronized with a
transmission peer and a relay server when data is transmitted
and received between the transmission peer and the recep-
tion peer in a partial mesh network.

[0101] The embodiment of the disclosure may include a
program for executing the methods described in this speci-
fication on a computer and a computer-readable recording
medium including the program. The computer-readable
recording medium may include program instructions, a local
data file or a local data structure solely or in combination.
The medium may have been specially designed or config-
ured for the disclosure or may be commonly available in the
computer software field. Examples of the computer-readable
recording medium include magnetic media such as a hard
disk, a floppy disk and a magnetic disk, optical media such
as a CD-ROM and a DVD, and hardware devices specially
configured to store and execute program instructions, such
as a ROM, a RAM, and a flash memory. Examples of the
program may include machine-language code, such as code
written by a compiler, and high-level language code execut-
able by a computer using an interpreter.

[0102] Although the embodiments of the disclosure have
been described in detail above, a person having ordinary
skill in the art to which the disclosure pertains will under-
stand that the embodiments may be modified in various
ways without departing from the category of the disclosure.
Accordingly, the range of right of the disclosure should not
be limited to the above-described embodiments, but should
be defined by the appended claims and equivalent thereof.
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What is claimed is:

1. A peer-to-peer communication system, comprising:

a relay server configured to add, to a relay list, subscrip-
tion information of a reception terminal included in a
data subscription request in response to the data sub-
scription request received from the reception terminal;
and

a transmission terminal configured to receive the data
subscription request from the relay server and add the
subscription information of the reception terminal to a
server transmission list.

2. The peer-to-peer communication system of claim 1,
wherein the subscription information comprises identifica-
tion information of the reception terminal and data infor-
mation to be received by the reception terminal.

3. The peer-to-peer communication system of claim 1,
wherein when a data subscription cancellation request is
received from the reception terminal, the relay server is
further configured to delete the subscription information of
the reception terminal from the relay list.

4. The peer-to-peer communication system of claim 3,
wherein the transmission terminal is further configured to
receive the data subscription cancellation request from the
relay server and delete the subscription information of the
reception terminal from the server transmission list.

5. The peer-to-peer communication system of claim 1,
wherein when the data subscription request is directly
received from the reception terminal, the transmission ter-
minal is further configured to add the subscription informa-
tion of the reception terminal to a peer transmission list.

6. The peer-to-peer communication system of claim 5,
wherein when a data subscription cancellation request is
directly received from the reception terminal, the transmis-
sion terminal is further configured to delete the subscription
information of the reception terminal from the peer trans-
mission list.

7. The peer-to-peer communication system of claim 5,
wherein if a number or ratio of terminals that have requested
a subscription for identical data, among a plurality of
reception terminals included in the peer transmission list, is
a reference value or more, the transmission terminal is
further configured to transmit a subscription path change
request to a corresponding terminal.

8. The peer-to-peer communication system of claim 7,
wherein a reception terminal that has received the subscrip-
tion path change request is configured to transmit a sub-
scription request to the relay server and transmit a subscrip-
tion cancellation request to the transmission terminal.

9. A peer-to-peer communication method, comprising:

receiving, by a relay server, a data subscription request
from a reception terminal;

adding, by the relay server, subscription information of
the reception terminal included in the received data
subscription request to a relay list; and

receiving, by a transmission terminal, the data subscrip-
tion request from the relay server and adding the
subscription information of the reception terminal to a
server transmission list.

10. The peer-to-peer communication method of claim 9,
wherein the subscription information comprises identifica-
tion information of the reception terminal and data infor-
mation to be received by the reception terminal.

11. The peer-to-peer communication method of claim 9,
wherein when a data subscription cancellation request is
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received from the reception terminal, the relay server deletes
the subscription information of the reception terminal from
the relay list.

12. The peer-to-peer communication method of claim 11,
wherein the transmission terminal receives the data sub-
scription cancellation request from the relay server and
deletes the subscription information of the reception termi-
nal from the server transmission list.

13. The peer-to-peer communication method of claim 9,
wherein when the data subscription request is directly
received from the reception terminal, the transmission ter-
minal adds the subscription information of the reception
terminal to a peer transmission list.

14. The peer-to-peer communication method of claim 13,
wherein when a data subscription cancellation request is
directly received from the reception terminal, the transmis-
sion terminal deletes the subscription information of the
reception terminal from the peer transmission list.

15. The peer-to-peer communication method of claim 13,
wherein if a number or ratio of terminals that have requested
a subscription for identical data, among a plurality of
reception terminals included in the peer transmission list, is
a reference value or more, the transmission terminal trans-
mits a subscription path change request to a corresponding
terminal.

16. The peer-to-peer communication method of claim 15,
wherein a reception terminal that has received the subscrip-
tion path change request transmits a subscription request to
the relay server and transmits a subscription cancellation
request to the transmission terminal.

#* #* #* #* #*
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