METHOD AND SYSTEM FOR PROCESSING NODE REGISTRATION
NOTIFICATION

TECHNICAL FIELD

[0001] The present disclosure relates to the field of mobile communication, and in particular

to a method and system for processing a node registration notification.

BACKGROUND

[0002] With the continuous development of network technology, there are more and more
types of network services, and their functions are becoming more and more abundant. A
service provider generally adopts a distributed system to build a service backend, that is, the
service backend consists of a plurality of servers. A server is equivalent to a serving node in
the distributed system, and each serving node generally provides a small number of
functional services or a single functional service. In this way, after the service backend
receives a service request involving a plurality of functional services, the serving nodes
corresponding to respective functional services can communicate with each other and then
jointly process the service request.

[0003] There is a central node for managing serving nodes in the distributed system. If a
serving node needs to join the distributed system, it needs to be registered at the central node.
Then, the central node can transmit the node information (such as ip (Internet Protocol)
address, port number, etc.) of this serving node to other serving nodes, and meanwhile can
transmit the node information of the other serving nodes to this serving node. Thus, this
serving node and the other serving nodes can communicate according to the node
information. In addition, when a serving node exits the distributed system, the central node
can also notify other serving nodes, so that the other serving nodes no longer communicate

with this serving node.

SUMMARY

[0004] In order to solve the problems of the prior art, the embodiments of the present
disclosure provide a method and system for processing a node registration notification. The
technical solutions are as follows.

[0005] In a first aspect, there is provided a method for processing a node registration

notification. The method is applicable in a distributed system comprising a forwarding router,
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a plurality of central nodes, and a plurality of serving nodes, wherein each of the central
nodes is connected to the forwarding router and at least one of the serving nodes,
respectively; the connecting line from any one of the central nodes to the forwarding router
and the connecting line from the central node to the serving node belong to the same
operating network. The method comprises: transmitting, by a first serving node, a
registration request carrying node information of the first serving node to a first central node
connected to the first serving node; transmitting, by the first central node, a node registration
notification carrying the node information of the first serving node to the forwarding router
and other serving nodes, except the first serving node, connected to the first central node;
transmitting, by the forwarding router, the node registration notification to other central
nodes except the first central node; and transmitting, by the other central nodes, the node
registration notification to respective serving nodes connected to the other central nodes,
respectively, and correspondingly storing node information of the first central node and the
node information of the first serving node.

[0006] In some embodiments, after the first serving node transmits the registration request
carrying the node information of the first serving node to the first central node connected to
the first serving node, the method further comprises: transmitting, by the first serving node, a
heartbeat message to the first central node based on a first preset period.

[0007] In some embodiments, the method further comprises: transmitting, by the first central
node, an offline notification of the first serving node to the other serving nodes and the
forwarding router if the first central node does not receive the heartbeat message transmitted
by the first serving node again within a first preset duration after the heartbeat message
transmitted by the first serving node is received, wherein the first preset duration is longer
than the first preset period; transmitting, by the forwarding router, the offline notification of
the first serving node to the other central nodes; and transmitting, by the other central nodes,
the offline notification of the first serving node to respective serving nodes connected to the
other central nodes, respectively.

[0008] In some embodiments, after the other central nodes transmit the node registration
notification to the respective serving nodes connected to the other central nodes, respectively,
the method further comprises: receiving, by a second central node, a registration
acknowledgment message of the first serving node transmitted by the serving node
connected to the second central node; transmitting, by the second central node, the
registration acknowledgement message of the first serving node to the forwarding router

after receiving the registration acknowledgement message of the first serving node
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transmitted by all of the serving nodes connected to the second central node; transmitting, by
the forwarding router, the registration acknowledgement message of the first serving node to
the first central node after receiving the registration acknowledgement message of the first
serving node transmitted by all of other central nodes except the first central node; and
transmitting, by the first central node, the registration acknowledgement message of the first
serving node to the first serving node after receiving the registration acknowledgement
message of the first serving node transmitted by the forwarding router and all of the other
serving nodes.

[0009] In some embodiments, the method further comprises: transmitting, by the second
central node, the node registration notification to a second serving node again if the second
central node does not receive the registration acknowledgement message of the first serving
node transmitted by the second serving node within a second preset duration after a node
registration notification of the first serving node is transmitted to the second serving node
connected to the second central node.

[0010] In some embodiments, the method further comprises: transmitting, by the first central
node, a synchronization request carrying the node information of all of the serving nodes
connected to the first central node to the other central nodes through the forwarding router
based on a second preset period; storing, by the other central nodes, the node information of
all of the serving nodes connected to the first central node, and transmitting a
synchronization acknowledgement message carrying the node information of all of the
serving nodes connected to the other central nodes to the first central node through the
forwarding router; and storing, by the first central node, the node information of all of the
serving nodes connected to each of the other central nodes.

[0011] In some embodiments, the method further comprises: determining, by the first central
node, the second central node corresponding to a second serving node when receiving a
service execution request carrying the node information of the second serving node and
transmitted by the first serving node; transmitting, by the first central node, the service
execution request carrying the node information of the second serving node to the second
central node through the forwarding router; transmitting, by the second central node, the
service execution request to the second serving node; and executing, by the second serving

node, a service execution process based on the service execution request.

[0012] In a second aspect, there is provided a system for processing a node registration

notification. The system comprises a forwarding router, a plurality of central nodes, and a

3



plurality of serving nodes, wherein each of the central nodes is connected to the forwarding
router and at least one of the serving nodes, respectively; the connecting line from any one of
the central nodes to the forwarding router and the connecting line from the central node to
the serving node belong to the same operating network, wherein a first serving node is
configured to transmit a registration request carrying node information of the first serving
node to a first central node connected to the first serving node; the first central node is
configured to transmit a node registration notification carrying the node information of the
first serving node to the forwarding router and other serving nodes, except the first serving
node, connected to the first central node; he forwarding router is configured to transmit the
node registration notification to other central nodes except the first central node; and the
other central nodes are configured to transmit the node registration notification to respective
serving nodes connected to the other central nodes, respectively, and correspondingly store
the node information of the first central node and the node information of the first serving
node.

[0013] In some embodiments, the first serving node is further configured to transmit a
heartbeat message to the first central node based on a first preset period after the first serving
node transmits the registration request carrying the node information of the first serving node
to the first central node connected to the first serving node.

[0014] In some embodiments, the first central node is further configured to transmit an
offline notification of the first serving node to the other serving nodes and the forwarding
router if the first central node does not receive the heartbeat message transmitted by the first
serving node again within a first preset duration after the heartbeat message transmitted by
the first serving node is received, wherein the first preset duration is longer than the first
preset period; the forwarding router is further configured to transmit the offline notification
of the first serving node to the other central nodes; and the other central nodes are further
configured to transmit the offline notification of the first serving node to respective serving
nodes connected to the other central nodes, respectively.

[0015] In some embodiments, a second central node is configured to receive a registration
acknowledgment message of the first serving node transmitted by the serving node
connected to the second central node after the other central nodes transmit the node
registration notification to the respective serving nodes connected to the other central nodes,
respectively, and transmit the registration acknowledgement message of the first serving
node to the forwarding router after receiving the registration acknowledgement message of

the first serving node transmitted by all of the serving nodes connected to the second central
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node; the forwarding router is further configured to transmit the registration
acknowledgement message of the first serving node to the first central node after receiving
the registration acknowledgement message of the first serving node transmitted by all of
other central nodes except the first central node; and the first central node is further
configured to transmit the registration acknowledgement message of the first serving node to
the first serving node after receiving the registration acknowledgement message of the first
serving node transmitted by the forwarding router and all of the other serving nodes.

[0016] In some embodiments, the second central node is further configured to transmit the
node registration notification to a second serving node again if the second central node does
not receive the registration acknowledgement message of the first serving node transmitted
by the second serving node within a second preset duration after a node registration
notification of the first serving node is transmitted to the second serving node connected to
the second central node.

[0017] In some embodiments, the first central node is further configured to transmit a
synchronization request carrying the node information of all of the serving nodes connected
to the first central node to the other central nodes through the forwarding router based on a
second preset period; the other central nodes are further configured to store the node
information of all of the serving nodes connected to the first central node, and transmit a
synchronization acknowledgement message carrying the node information of all of the
serving nodes connected to the other central nodes to the first central node through the
forwarding router; and the first central node is further configured to store the node
information of all of the serving nodes connected to each of the other central nodes.

[0018] In some embodiments, the first serving node is further configured to determine a
second central node corresponding to a second serving node when receiving a service
execution request carrying the node information of the second serving node and transmitted
by the first serving node, and transmit the service execution request carrying the node
information of the second serving node to the second central node through the forwarding
router; the second central node is further configured to transmit the service execution request
to the second serving node; and the second serving node is further configured to execute a
service execution process based on the service execution request.

[0019] The technical solution provided by the embodiment of the present disclosure brings
the following benefits :

[0020] According to the embodiments of the present disclosure, in a distributed system, a

plurality of serving nodes are connected to one central node, a plurality of central nodes are
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connected to one forwarding router, and the connecting line from one of the central nodes to
the forwarding router and the connecting line from the central node to the serving node
belong to the same operating network. In this case, when a plurality of serving nodes
belonging to different operating networks communicate, it is possible to transceive
communication messages through the central nodes and the forwarding router. Since the
lines from the serving nodes to the forwarding router belong to the same operating network,
the communication quality is better. Therefore, the difference in operating networks causes

less impact on the communication between different serving nodes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] To clearly describe the technical solution in the embodiments of the present
disclosure, the drawings used in the description of the embodiments are briefly introduced.
Apparently, the drawings described below only show some embodiments of the present
disclosure, and other drawings can be obtained based on these drawings by those skilled in
the art, without creative efforts.

[0022] FIG. 1 is a flowchart of a method for processing a node registration notification
provided by an embodiment of the present disclosure;

[0023] FIG. 2 is a flowchart of a method for processing a node registration notification
provided by an embodiment of the present disclosure;

[0024] FIG. 3 is a flowchart of a method for processing a node registration notification
provided by an embodiment of the present disclosure;

[0025] FIG. 4 is a flowchart of a method for processing a node registration notification
provided by an embodiment of the present disclosure;

[0026] FIG. 5 is a flowchart of a method for processing a node registration notification
provided by an embodiment of the present disclosure;

[0027] FIG. 6 is a structural block diagram of a distributed system provided by an
embodiment of the present disclosure; and

[0028] FIG. 7 is a schematic structural diagram of a server provided by an embodiment of

the present disclosure.

DETAILED DESCRIPTION
[0029] In the process of implementing the present disclosure, the inventors have found that
the prior art has at least the following problems: the serving nodes in the distributed system

may be deployed in different areas, and network providers in different areas are generally
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different. However, the communication quality between the operating networks provided by
different network providers is relatively poor. If the serving nodes and the central node in the
distributed system use different operating networks (that is, they do not belong to the same
network provider), the central node may not be able to discover the registration and exit of
the serving nodes in the distributed system in time due to the poor communication quality,
thereby greatly affecting the communication between the serving nodes.

[0030] To make the objects, technical solutions and advantages of the present disclosure
clearer, the embodiments of the present disclosure are described in detail with reference to
the accompanying drawings.

[0031] An embodiment of the present disclosure provides a method for processing a node
registration notification. The method is applicable in a distributed system comprising a
forwarding router, a plurality of central nodes, and a plurality of serving nodes, wherein each
of the central nodes is connected to the forwarding router and at least one of the serving
nodes, respectively, and the connecting line from any one of the central nodes to the
forwarding router and the connecting line from the any one of the central nodes to the
serving node belong to the same operating network. The execution body of the method is a
server. The forwarding router, the central node, and the serving node in this embodiment
may be a forwarding router server, a central node server, and a serving node server,
respectively. Wherein, the central node server and the serving node server may be
collectively referred to as node servers. The serving server may be a server for receiving
service execution requests transmitted by a service client. The node server may be a server
for networking among a plurality of serving servers. The central node is a management
server for a plurality of serving nodes. The forwarding router is a forwarding server
connecting a plurality of central nodes. The system framework is as shown in FIG. 6.

[0032] The processing flow shown in FIG. 1 will be described in detail below with reference
to specific embodiments, and the content may be described as follows.

[0033] In step 101, a first serving node transmits a registration request carrying node
information of the first serving node to a first central node connected to the first serving node.
[0034] During implementation, when a service provider needs to add a service server (that is,
the first serving node) to a distributed system, the central node (i.e., the first central node)
corresponding to the service server may be first determined according to the line where the
service server is located. The service provider may further write the node information such
as the IP and port number of the first central node to the first serving node, so that the first

serving node can establish a communication connection with the first central node according
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to the node information of the first central node through a TCP protocol. Then, the first
serving node may transmit a registration request carrying the node information of the first
serving node to the first central node.

[0035] In step 102, the first central node transmits a node registration notification carrying
the node information of the first serving node to the forwarding router and other serving
nodes, except the first serving node, connected to the first central node.

[0036] During implementation, after the first serving node transmits a registration request to
the first central node, the first central node may generate a node registration notification of
the first serving node. The node registration notification may carry the node information of
the first serving node. Then, the first central node may transmit the node registration
notification of the first serving node to the forwarding router and other serving nodes, except
the first serving node, connected to the first central node.

[0037] In addition, the first central node may number the first serving node according to a
preset numbering rule, that is, assign an ID, after receiving the registration request
transmitted by the first serving node. In this way, the node information of the first serving
node carried in the communication message between subsequent servers may include the ID
of the first serving node. It should be guaranteed that the IDs assigned by all of the central
nodes to the serving nodes are non-repetitive, that is, the ID of each serving node is unique.
Here, a feasible numbering rule is provided. First, the n central nodes are numbered from 1
to n. For the central node numbered m, where 1 < m < n, and the IDs of the serving nodes
connected to the central node numbered m may be m+n, m+2n, m+3n.... Thus, when the
central nodes increase or decrease, numbering adjustment may be completed by simply
changing the value of n in the numbering rule. Meanwhile, the first central node may
transmit the node information stored therein of all of the serving nodes in the distributed
system to the first serving node, such that the first serving node stores these pieces of node
information. Thus, the first serving node can interact with the corresponding serving nodes
according to these pieces of node information during the subsequent service execution
process.

[0038] In step 103, the forwarding router transmits the node registration notification to the
central nodes except the first central node.

[0039] During implementation, the forwarding router may be configured with a plurality of
IP addresses, each IP address serving different operating networks. That is, the forwarding
router supports a plurality of lines and is connected to the corresponding central node

through the line. Correspondence here means that the line of the central node and this line
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belong to the same operating network. In this way, the forwarding router can receive the
node registration notification of the first serving node transmitted by the first central node via
a first IP address. Then, the forwarding router can forward the node registration notification
to the other central nodes connected the forwarding router except the first central node
through other IP addresses, respectively.

[0040] In step 104, the other central nodes transmit the node registration notification to the
respective serving nodes connected to the other central nodes, respectively, and
correspondingly store node information of the first central node and the node information of
the first serving node.

[0041] During implementation, the other central nodes, except the first central node,
connected to the forwarding router may receive the node registration notification of the first
serving node transmitted by the forwarding router. Then, each of the other central nodes may
transmit the node registration notification to the respective serving nodes connected to the
other central nodes. Meanwhile, the other central nodes may acquire the node information of
the first serving node and the node information of the first central node carried in the node
registration notification, and further store the two pieces of node information
correspondingly.

[0042] The serving nodes connected to the other central nodes may, after receiving the node
registration notification of the first serving node transmitted by the respective central nodes
connected to the serving nodes, acquire the node information of the first serving node carried
in the node registration notification and then store the node information locally. Similarly, in
step 102, the other serving nodes connected to the first central node may receive the node
registration notification of the first serving node transmitted by the first central node, and
may acquire the node information of the first serving node carried in the node registration
notification, then store the node information locally, and label the operating state of the first
serving node as an online state.

[0043] In some embodiments, the first serving node may periodically notify the first central
node of its operation state, after transmitting the registration request to the first central node
and completing the registration. The corresponding process may be as follows: the first
serving node transmits a heartbeat message to the first central node based on a first preset
period.

[0044] The heartbeat message may be a message for assisting a message receiver in learning

of the operation state of a message sender in time.



[0045] During implementation, the first serving node may transmit the heartbeat message to
the first central node according to the first preset period after completing the registration at
the first central node (that is, the first serving node joins the distributed system). The
heartbeat message may carry the node information of the first serving node. In this case, the
first central node may acquire the operation state of the first serving node in time according
to the received heartbeat message.

[0046] In some embodiments, if the first central node does not receive the heartbeat message
transmitted by the first serving node for a long time, offline processing of the first serving
node may be performed. As shown in FIG. 2, the corresponding processing flow may be as
follows:

[0047] In step 201, the first central node transmits an offline notification of the first serving
node to the other serving nodes and the forwarding router, if the first central node does not
receive the heartbeat message transmitted by the first serving node again within a first preset
duration after the heartbeat message transmitted by the first serving node is received.

[0048] The first preset duration is longer than the first preset period.

[0049] During implementation, the first serving node may transmit the heartbeat message to
the first central node based on the first preset period after joining the distributed system.
However, if the first central node does not receive the heartbeat message transmitted by the
first serving node again within the first preset duration after receiving the heartbeat message
once, the first serving node may be determined to be in an offline state, and then the offline
notification of the first serving node may be transmitted to the forwarding router and other
serving nodes connected to the first central node. The offline notification may carry the node
information of the first serving node. It may be understood that the offline of the first serving
node includes active offline of a service provider or passive offline caused by a malfunction.
[0050] In step 202, the forwarding router transmits the offline notification of the first serving
node to the other central nodes.

[0051] During implementation, the forwarding router may receive the offline notification of
the first serving node transmitted by the first central node, and then transmit the offline
notification to the other central nodes connected to the forwarding router.

[0052] In step 203, the other central nodes transmit the offline notification of the first
serving node to the respective serving nodes connected to the other central nodes,
respectively.

[0053] During implementation, the other central nodes connected to the forwarding router

except the first central node may receive the offline notification of the first serving node
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transmitted by the forwarding router, and then transmit the offline notification to the
respective serving nodes connected to the other central nodes. In this way, the serving nodes
may label the operating state of the first serving node as an offline state after receiving the
offline notification, that is, stop the current service execution processing and reject the
subsequent service execution processing related to the first serving node. Similarly, the
processing of the other serving nodes connected to the first central node in step 201 is the
same as the above processing.

[0054] It should be noted that, after the first serving node is offline, if it wants to join the
distributed system again, the online processing is basically the same as the processing from
step 101 to step 104, and details will not be described herein again.

[0055] In some embodiments, after step 104, the central nodes and the serving nodes may
return the registration acknowledgement message after receiving the node registration
notification of the first serving node. As shown in FIG. 5, the corresponding processing flow
may be as follows.

[0056] In step 105, the second central node receives the registration acknowledgement
message of the first serving node transmitted by a serving node connected to the second
central node.

[0057] During implementation, if the serving node receives the node registration notification
after the second central node transmits the node registration notification of the first serving
node to the serving node connected to the second central node, the serving node may return
the registration acknowledgement message of the first serving node to the second central
node. Correspondingly, the second central node may receive the registration
acknowledgement message. Similarly, the other serving nodes, except the first serving node,
connected to the first central node may also return the registration acknowledgement
message of the first serving node to the first central node after receiving the node registration
notification of the first serving node transmitted by the first central node.

[0058] In step 106, the second central node transmits the registration acknowledgement
message of the first serving node to the forwarding router after receiving the registration
acknowledgement message of the first serving node transmitted by all of the serving nodes
connected to the second central node.

[0059] In step 107, the forwarding router transmits the registration acknowledgement
message of the first serving node to the first central node after receiving the registration
acknowledgement message of the first serving node transmitted by all of the other central

nodes except the first central node.
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[0060] In step 108, the first central node transmits the registration acknowledge message of
the first serving node to the first serving node after receiving the registration
acknowledgement message of the first serving node transmitted by the forwarding router and
all of the other serving nodes.

[0061] During implementation, the first central node may transmit the registration
acknowledgement message to the first serving node after receiving the registration
acknowledgement message of the first serving node transmitted by the forwarding router and
all of the other serving nodes connected to the first central node. The first serving node may
be informed that this registration is successful after receiving the registration
acknowledgement message.

[0062] In some embodiments, if a central node does not receive the registration
acknowledgement message of the first serving node returned by a serving node connected to
the central node, the serving node may not have received the previous node registration
notification, and the central node needs to transmit the node registration notification again.
The corresponding processing may be as follows: the second central node transmits the node
registration notification to the second serving node again, if the second central node does not
receive the registration acknowledgement message of the first serving node transmitted by
the second serving node within a second preset duration after the node registration
notification of the first serving node is transmitted to the second serving node connected to
the second central node.

[0063] During implementation, the second central node may transmit the node registration
notification to the second serving node again, if the second central node has never received
the registration acknowledgement message of the first serving node returned by the second
serving node within the second preset duration after the second central node transmits the
node registration notification of the first serving node to the second serving node connected
to the second central node. Further, if the second central node has never received the
registration acknowledgement message returned by the second serving node after
transmitting the node registration notification to the second serving node for a plurality of
times, the second central node may stop transmitting the node registration notification, and
detect the connection state of the second central node and the second serving node, and may
send an alarm message.

[0064] In some embodiments, a plurality of central nodes may periodically synchronize data.

As shown in FIG. 3, the corresponding processing flow may be as follows:
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[0065] In step 301, the first central node transmits a synchronization request carrying the
node information of all of the serving nodes connected to the first central node to the other
central nodes through the forwarding router based on the second preset period.

[0066] During implementation, prior to synchronization, the first central node may first
detect operating states of all of the serving nodes connected to the first central node, update
the locally stored node information of all of the serving nodes connected to the first central
node, and then generate the synchronization request carrying the node information of all of
the serving nodes connected to the first central node. Thus, the first central node may
transmit the synchronization request to the other central nodes through the forwarding router.
It is worth mentioning that the synchronization request carries the node information of the
serving nodes connected to the first central node only, and does not carry the node
information of the serving nodes connected to other central nodes.

[0067] In step 302, the other central nodes store the node information of all of the serving
nodes connected to the first central node, and transmit a synchronization acknowledgement
message carrying the node information of all of the serving nodes connected to the other
central nodes to the first central node through the forwarding router.

[0068] During implementation, the other central nodes may receive the synchronization
request transmitted by the first central node through the forwarding router, then acquire the
node information of all of the serving nodes connected to the first central node carried in the
synchronization request, and further store these pieces of node information locally. That is,
the locally stored node information of all of the serving nodes corresponding to the first
central node is updated. Meanwhile, a synchronization acknowledgement message carrying
the node information of all of the serving nodes connected to the other central nodes
respectively may be transmitted to the first central node through the forwarding router.
Specifically, the synchronization acknowledgement message transmitted by the second
central node to the first central node carries the node information of all of the serving nodes
connected to the second central node.

[0069] In step 303, the first central node stores the node information of all of the serving
nodes connected to each of the other central nodes.

[0070] During implementation, the first central node may receive the synchronization
acknowledgement message transmitted by the other central nodes through the forwarding
router, and thus acquire the node information of the serving node carried in the
synchronization acknowledgement message, and then correspondingly store the node

information of the serving node and the node information of the central node connected to
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the serving node. It can be known that each central node may store the node information of
the serving node correspondingly with the node information of the respective central node
connected to the serving node. For example, there are three central nodes, seven serving
nodes connected to the first central node, eight serving nodes connected to the second central
node, and nine serving nodes connected to the third central node. In this case, the node
information of the twenty-four serving nodes is stored in the each of three central nodes.
When the first central node initiates synchronization, the synchronization request carries
node information of seven serving nodes. The synchronization acknowledgement message
returned by the second central node carries node information of eight serving nodes. The
synchronization acknowledgement message returned by the third central node carries node
information of nine serving nodes.

[0071] In some embodiments, the present embodiment further discloses a processing flow
for executing a service request. As shown in FIG. 4, the processing flow may be as follows.
[0072] In step 401, the first central node determines the second central node corresponding
to the second serving node when receiving a service execution request carrying the node
information of the second serving node and transmitted by the first serving node.

[0073] During implementation, after receiving the service request transmitted by a service
client, the first serving node may first perform part of business services supported locally,
then determine the node server (such as the second serving node) corresponding to other
business services, and further transmit the service execution request carrying the node
information of the second serving node to the first central node. After receiving the service
execution request, the first central node may acquire the node information of the second
serving node carried in the service execution request, and then determine the second central
node connected to the second serving node.

[0074] In step 402, the first central node transmits the service execution request carrying the
node information of the second serving node to the second central node through the
forwarding router.

[0075] In step 403, the second central node transmits the service execution request to the
second serving node.

[0076] In step 404, the second serving node performs service execution processing based on
the service execution request.

[0077] According to an embodiment of the present disclosure, in a distributed system, a
plurality of serving nodes are connected to the corresponding central node, a plurality of

central nodes are connected to the forwarding router, and the connecting line from each
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central node to the forwarding router and the connecting line from the central node to the
serving node belong to the same operating network. Thus, when a plurality of serving nodes
belonging to different operating networks communicate, the serving nodes can transceive
communication messages through the central nodes and the forwarding router. Since the
lines from the serving nodes to the forwarding router belong to the same operating network,
the communication quality is better. Therefore, the difference among operating networks
causes a less impact on the communication between serving nodes.

[0078] Based on the same technical concept, an embodiment of the present disclosure further
provides a system for processing a node registration notification. The system includes a
forwarding router, a plurality of central nodes, and a plurality of serving nodes. Each of the
central nodes is connected to the forwarding router and at least one of the serving nodes,
respectively. The connecting line from any one of the central nodes to the forwarding router
and the connecting line from the central node to the serving node belong to the same
operating network.

[0079] A first serving node is configured to transmit a registration request carrying node
information of the first serving node to a first central node connected to the first serving node.
The first central node is configured to transmit a node registration notification carrying the
node information of the first serving node to the forwarding router and other serving nodes,
except the first serving node, connected to the first central node. The forwarding router is
configured to transmit the node registration notification to the other central nodes except the
first central node. The other central nodes are configured to transmit the node registration
notification to respective serving nodes connected to the other central nodes, respectively,
and correspondingly store the node information of the first central node and the node
information of the first serving node.

[0080] In some embodiments, the first serving node is further configured to transmit a
heartbeat message to the first central node based on a first preset period after the first serving
node transmits the registration request carrying the node information of the first serving node
to the first central node connected to the first serving node.

[0081] In some embodiments, the first central node is further configured to transmit an
offline notification of the first serving node to the other serving nodes and the forwarding
router if the first central node does not receive the heartbeat message transmitted by the first
serving node again within a first preset duration after the heartbeat message transmitted by
the first serving node is received, wherein the first preset duration is longer than the first

preset period. The forwarding router is further configured to transmit the offline notification
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of the first serving node to the other central nodes. The other central nodes are further
configured to transmit the offline notification of the first serving node to respective serving
nodes connected to the other central nodes, respectively.

[0082] In some embodiments, a second central node is configured to receive a registration
acknowledgment message of the first serving node transmitted by the serving node
connected to the second central node after the other central nodes transmit the node
registration notification to the respective serving nodes connected to the other central nodes,
respectively, and transmit the registration acknowledgement message of the first serving
node to the forwarding router after receiving the registration acknowledgement message of
the first serving node transmitted by all of the serving nodes connected to the second central
node. The forwarding router is further configured to transmit the registration
acknowledgement message of the first serving node to the first central node after receiving
the registration acknowledgement message of the first serving node transmitted by all of
other central nodes except the first central node. The first central node is further configured
to transmit the registration acknowledgement message of the first serving node to the first
serving node after receiving the registration acknowledgement message of the first serving
node transmitted by the forwarding router and all of the other serving nodes.

[0083] In some embodiments, the second central node is further configured to transmit the
node registration notification to the second serving node again if the second central node
does not receive the registration acknowledgement message of the first serving node
transmitted by the second serving node within a second preset duration after the node
registration notification of the first serving node is transmitted to the second serving node
connected to the second central node.

[0084] In some embodiments, the first central node is further configured to transmit a
synchronization request carrying the node information of all of the serving nodes connected
to the first central node to the other central nodes through the forwarding router based on the
second preset period. The other central nodes are further configured to store the node
information of all of the serving nodes connected to the first central node, and transmit a
synchronization acknowledgement message carrying the node information of all of the
serving nodes connected to the other central nodes to the first central node through the
forwarding router. The first central node is further configured to store the node information
of all of the serving nodes connected to each of the other central nodes.

[0085] In some embodiments, the first serving node is further configured to determine the

second central node corresponding to the second serving node when receiving a service
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execution request carrying the node information of the second serving node and transmitted
by the first serving node, and transmit the service execution request carrying the node
information of the second serving node to the second central node through the forwarding
router. The second central node is further configured to transmit the service execution
request to the second serving node. The second serving node is further configured to execute
a service execution process based on the service execution request.

[0086] According to the embodiment of the present disclosure, in a distributed system, a
plurality of serving nodes are connected to the corresponding central node, a plurality of
central nodes are connected to the forwarding router, and the connecting line from each
central node to the forwarding router and the connecting line from the central node to a
serving node belong to the same operating network. Thus, when a plurality of serving nodes
belonging to different operating networks communicate, the serving nodes can transceive
communication messages through the central nodes and the forwarding router. Since the
lines from the serving nodes to the forwarding router belong to the same operating network,
the communication quality is better. Therefore, the difference among operating networks
causes less impact on the communication between serving nodes.

[0087] FIG. 7 is a schematic structural diagram of a central node provided by an
embodiment of the present disclosure. The central node 700 may have a relatively big
difference with the difference in configuration or performance. The central node 700 may
include one or more central processing units (CPUs) 722 (e.g., one or more processors), a
memory 732, and one or more storage media 730 (i.e., one or more massive storage devices)
that store application 742 or data 744. The memory 732 and the storage medium 730 may
adopt transient storage or persistent storage. Programs stored in the storage medium 730 may
include one or more modules (not shown), each of which may include a series of instruction
operations for the server. Furthermore, the central processing unit 722 may be configured to
communicate with the storage medium 730, and execute a series of instruction operations in
the storage medium 730 at the central node 700.

[0088] The central node 700 may further include one or more power sources 726, one or
more wired or wireless network interfaces 750, one or more input/output interfaces 758, one
or more keyboards 756, and/or, one or more operating systems 741, such as Windows
ServerTM, Mac OS XTM, UnixTM, LinuxTM, FreeBSDTM or the like.

[0089] The central node 700 may include a memory and one or more programs stored in the

memory and configured to be executed by the one or more central processing units to
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perform the related processing of the central node (which may be the first central node or
other central nodes) in various embodiments.

[0090] In addition, the structures of the forwarding router and the serving node are
substantially the same as that of the central node, and details will not be described herein.
[0091] It should be understood by those skilled in the art that, all or part of the steps of the
above embodiments may be implemented through a hardware, or through a hardware
instructed by programs. The programs may be stored in a computer-readable storage medium
which may be a read-only memory, a magnetic disk, or an optical disk.

[0092] The foregoing descriptions are only preferred embodiments of the present disclosure,
and do not intend to limit the present disclosure. Any amendments, equivalent substitution
and modification that fall within the spiritual and principle of the present disclosure should

be embraced by the protection scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A method for processing a node registration notification, wherein the method is
applicable in a distributed system comprising a forwarding router, a plurality of central nodes,
and a plurality of serving nodes, wherein each of the central nodes is connected to the
forwarding router and at least one of the serving nodes, respectively; a connecting line from
any one of the central nodes to the forwarding router and a connecting line from the any one
of the central nodes to the serving node belong to the same operating network; the method
comprising:

transmitting, by a first serving node, a registration request carrying node information of
the first serving node to a first central node connected to the first serving node;

transmitting, by the first central node, a node registration notification carrying the node
information of the first serving node to the forwarding router and other serving nodes, except
the first serving node, connected to the first central node;

transmitting, by the forwarding router, the node registration notification to other central
nodes except the first central node; and

transmitting, by the other central nodes, the node registration notification to the
respective serving nodes connected to the other central nodes, respectively, and
correspondingly storing node information of the first central node and the node information

of the first serving node.

2. The method according to claim 1, wherein after the first serving node transmits the
registration request carrying the node information of the first serving node to the first central
node connected to the first serving node, the method further comprises:

transmitting, by the first serving node, a heartbeat message to the first central node

based on a first preset period.

3. The method according to claim 2, further comprising:
transmitting, by the first central node, an offline notification of the first serving node to
the other serving nodes and the forwarding router, if the first central node does not receive

the heartbeat message transmitted by the first serving node again within a first preset
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duration after the heartbeat message transmitted by the first serving node is received,
wherein the first preset duration is longer than the first preset period;

transmitting, by the forwarding router, the offline notification of the first serving node
to the other central nodes; and

transmitting, by the other central nodes, the offline notification of the first serving node

to the respective serving nodes connected to the other central nodes, respectively.

4. The method according to claim 1, wherein after the other central nodes transmit the
node registration notification to the respective serving nodes connected to the other central
nodes, respectively, the method further comprises:

receiving, by a second central node, a registration acknowledgment message of the first
serving node transmitted by the serving node connected to the second central node;

transmitting, by the second central node, the registration acknowledgement message of
the first serving node to the forwarding router after receiving the registration
acknowledgement message of the first serving node transmitted by all of the serving nodes
connected to the second central node;

transmitting, by the forwarding router, the registration acknowledgement message of the
first serving node to the first central node after receiving the registration acknowledgement
message of the first serving node transmitted by all of other central nodes except the first
central node; and

transmitting, by the first central node, the registration acknowledgement message of the
first serving node to the first serving node after receiving the registration acknowledgement
message of the first serving node transmitted by the forwarding router and all of the other

serving nodes.

5. The method according to claim 4, further comprising:

transmitting, by the second central node, the node registration notification to a second
serving node again if the second central node does not receive the registration
acknowledgement message of the first serving node transmitted by the second serving node
within a second preset duration after the node registration notification of the first serving

node is transmitted to the second serving node connected to the second central node.

6. The method according to claim 1, further comprising:
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transmitting, by the first central node, a synchronization request carrying the node
information of all of the serving nodes connected to the first central node to the other central
nodes through the forwarding router based on a second preset period;

storing, by the other central nodes, the node information of all of the serving nodes
connected to the first central node, and transmitting, by the forwarding router, a
synchronization acknowledgement message carrying the node information of all of the
serving nodes connected to the other central nodes to the first central node; and

storing, by the first central node, the node information of all of the serving nodes

connected to each of the other central nodes.

7. The method according to claim 1, further comprising:

determining, by the first central node, a second central node corresponding to a second
serving node when receiving a service execution request carrying node information of the
second serving node and transmitted by the first serving node;

transmitting, by the first central node, the service execution request carrying the node
information of the second serving node to the second central node through the forwarding
router;

transmitting, by the second central node, the service execution request to the second
serving node; and

executing, by the second serving node, a service execution process based on the service

execution request.

8. A system for processing a node registration notification, comprising a forwarding
router, a plurality of central nodes, and a plurality of serving nodes, wherein each of the
central nodes is connected to the forwarding router and at least one of the serving nodes,
respectively; a connecting line from any one of the central nodes to the forwarding router
and a connecting line from the any one of the central node to the serving node belong to the
same operating network, wherein

a first serving node is configured to transmit a registration request carrying node
information of the first serving node to a first central node connected to the first serving node;

the first central node is configured to transmit a node registration notification carrying
the node information of the first serving node to the forwarding router and other serving

nodes, except the first serving node, connected to the first central node;
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the forwarding router is configured to transmit the node registration notification to other
central nodes except the first central node; and

the other central nodes are configured to transmit the node registration notification to
respective serving nodes connected to the other central nodes, respectively, and
correspondingly store the node information of the first central node and the node information

of the first serving node.

9. The system according to claim 8, wherein the first serving node is further configured
to transmit a heartbeat message to the first central node based on a first preset period after
the first serving node transmits the registration request carrying the node information of the

first serving node to the first central node connected to the first serving node.

10. The system according to claim 9, wherein the first central node is further configured
to transmit an offline notification of the first serving node to the other serving nodes and the
forwarding router if the first central node does not receive the heartbeat message transmitted
by the first serving node again within a first preset duration after the heartbeat message
transmitted by the first serving node is received, wherein the first preset duration is longer
than the first preset period;

the forwarding router is further configured to transmit the offline notification of the first
serving node to the other central nodes; and

the other central nodes are further configured to transmit the offline notification of the
first serving node to respective serving nodes connected to the other central nodes,

respectively.

11. The system according to claim 8, wherein a second central node is configured to
receive a registration acknowledgment message of the first serving node transmitted by the
serving node connected to the second central node after the other central nodes transmit the
node registration notification to the respective serving nodes connected to the other central
nodes, respectively, and transmit the registration acknowledgement message of the first
serving node to the forwarding router after receiving the registration acknowledgement
message of the first serving node transmitted by all of the serving nodes connected to the
second central node;

the forwarding router is further configured to transmit the registration acknowledgement

message of the first serving node to the first central node after receiving the registration
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acknowledgement message of the first serving node transmitted by all of other central nodes
except the first central node; and

the first central node is further configured to transmit the registration acknowledgement
message of the first serving node to the first serving node after receiving the registration
acknowledgement message of the first serving node transmitted by the forwarding router and

all of the other serving nodes.

12. The system according to claim 11, wherein the second central node is further
configured to transmit the node registration notification to a second serving node again if the
second central node does not receive the registration acknowledgement message of the first
serving node transmitted by the second serving node within a second preset duration after the
node registration notification of the first serving node is transmitted to the second serving

node connected to the second central node.

13. The system according to claim 8, wherein the first central node is further configured
to transmit a synchronization request carrying the node information of all of the serving
nodes connected to the first central node to the other central nodes through the forwarding
router based on a second preset period;

the other central nodes are further configured to store the node information of all of the
serving nodes connected to the first central node, and transmit a synchronization
acknowledgement message carrying the node information of all of the serving nodes
connected to the other central nodes to the first central node through the forwarding router;
and

the first central node is further configured to store the node information of all of the

serving nodes connected to each of the other central nodes.

14. The system according to claim 8, wherein, the first serving node is further
configured to determine a second central node corresponding to a second serving node when
receiving a service execution request carrying node information of the second serving node
and transmitted by the first serving node, and transmit the service execution request carrying
the node information of the second serving node to the second central node through the
forwarding router;

the second central node is further configured to transmit the service execution request to

the second serving node; and
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the second serving node is further configured to execute a service execution process

based on the service execution request.
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