TIME-BASED NODE ELECTION METHOD AND APPARATUS

Technical Field

The present application relates to the field of computer technologies, and in particular, to a

time-based node election method and apparatus.

Background Art

With the development of information technologies, the Internet can provide diversified
massive information for users. For network service providers, conventional processing devices
such as a single server or database can no longer meet the requirement for processing massive

data. Therefore, a distributed system comes into being.

Generally, multiple processing devices (such as servers, processors, or databases) included
in the distributed system may globally perform multiple types of management operations, such as
scheduling, distributed processing, cooperative processing, and remote control, on various data
resources in the system. Each processing device in the distributed system may be regarded as a
distributed node (referred to as a node for short). In this way, the distributed system can
"distribute" massive data to each node in the system, so that each node processes corresponding
data, thus effectively improving data processing efficiency and significantly increasing data

throughput.

In the distributed system, in order to further improve efficiency of scheduling data resources
in different nodes, it is necessary to uniformly store some information of special types in a same
node, for example, meta-information (the meta-information is descriptive information for data
resources) including a storage location of data, an update state, a search keyword, and other

information.

In the prior art, a suitable node (which may also be referred to as a leader node) is selected
by means of node election, to maintain and manage meta-information. A node is specifically
elected in the following manner: different nodes may send voting requests to other nodes, each
node votes after receiving a voting request, and finally a leader node is elected according to the

number of votes counted.

However, when the foregoing node election manner is employed, different nodes each have

a large amount of data to be processed, and after a node is in an idle state and sends voting
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requests to other nodes, the other nodes may be processing data and may not immediately enter a
voting state even if they receive the voting request sent by the node. That is, timing of each node
for voting and counting is uncertain, and node election cannot be performed timely and

effectively.

Summary of the Invention

Embodiments of the present application provide a time-based node election method and

apparatus, for solving the problem of low efficiency in current node election.

The embodiments of the present application provide a time-based node election method,
where the method is used for determining a leader node in a distributed system, and the method

includes:

configuring, by a host, a same voting time, a same vote counting time, and a same leader

node tenure for all nodes; and

sending time configuration information that carries the configured voting time, vote
counting time, and leader node tenure to all the nodes, so that the nodes vote in the voting time,
count the number of votes in the vote counting time, and elect a leader node according to a vote
counting result, and the nodes are enabled to perform periodic node election according to the

leader node tenure.

The embodiments of the present application further provide a time-based node election
method, where the method is used for determining a leader node in a distributed system, and the

method includes:

when there is no leader node among all nodes, sending, by at least one node as a campaign
node, a voting request to all the nodes in a voting time that is carried in time configuration

information;

receiving, by each campaign node, vote information that is generated by other nodes

according to the voting request;

counting, by each campaign node in a vote counting time that is carried in the time

configuration information, the amount of vote information received; and

determining, by the campaign nodes, a leader node according to the counted respective
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amount of vote information, to process a specified service.

The embodiments of the present application further provide a time-based node election
method, where the method is used for determining a leader node in a distributed system, and the

method includes:

when there is no leader node among all nodes, receiving, by at least two nodes as voting
nodes in a voting time that is carried in time configuration information, a voting request sent by a

campaign node; and

generating, by the voting nodes according to the voting request, vote information and
sending the vote information to the campaign node in the voting time, so that the campaign node

counts the amount of the vote information in a vote counting time, to determine a leader node.

The embodiments of the present application further provide a time-based node election
method, where the method is used for determining a leader node in a distributed system, and the

method includes:

when there is a leader node among all nodes and the leader node determines that the leader
node itself meets a preset criterion, sending, by the leader node, a reappointment request to all the

nodes in a voting time according to a leader node tenure in time configuration information;

receiving, by the leader node, vote information generated by other nodes according to the

reappointment request;

counting, by the leader node in a vote counting time, the amount of the received vote

information; and

determining, by the leader node, a reappointment state according to the counted amount of

the vote information, and processing a specified service after reappointment succeeds;

wherein the preset criterion comprises at least one of a load processing criterion and a data

updating degree.

The embodiments of the present application further provide a time-based node election
method, where the method is used for determining a leader node in a distributed system, and the

method includes:



when there is a leader node among all nodes and the leader node determines that the leader
node itself does not meet a preset criterion, screening out, by the leader node according to a
leader node tenure in time configuration information, a node that meets the preset criterion

among other nodes to serve as a successor node; and

sending, by the leader node, a voting request for the successor node to other nodes in the
voting period, so that the successor node receives vote information sent by other nodes, counts
the amount of the vote information in a vote counting time, and is determined as a new leader

node.

The embodiments of the present application further provide a time-based node election
method, where the method is used for determining a leader node in a distributed system, and the

method includes:

when there is a leader node among all nodes, receiving, by at least two nodes as voting
nodes in a voting time carried in time configuration information, a reappointment request sent by

the leader node; and

generating, by the voting nodes according to the reappointment request, vote information
and sending the vote information to the leader node in the voting time carried in the time
configuration information, so that the leader node counts the amount of the vote information in a

vote counting time, to determine a reappointment state;

wherein the voting node does not process the voting request received in a tenure of the

leader node.

The embodiments of the present application further provide a time-based node election
method, where the method is used for determining a leader node in a distributed system, and the

method includes:

when there is a leader node among all nodes, receiving, by at least two nodes as voting
nodes in a voting time carried in time configuration information, a voting request for a successor

node sent by the leader node; and

generating, by the voting nodes according to the voting request, vote information and
sending the vote information to the successor node in the voting time carried in the time
configuration information, so that the successor node counts the amount of the vote information
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in a vote counting time, to determine a new leader node.

The embodiments of the present application further provide a time-based node election
apparatus, where the apparatus is configured to determine a leader node in a distributed system,

and the apparatus includes:

a configuration module configured to configure a same voting time, a same vote counting

time, and a same leader node tenure for all nodes; and

a sending module configured to send time configuration information that carries the
configured voting time, vote counting time, and leader node tenure to all the nodes, so that the
nodes vote in the voting time, count the number of votes in the vote counting time, and elect a
leader node according to a vote counting result, and the nodes are enabled to perform periodic

node election according to the leader node tenure.

The embodiments of the present application further provide a time-based node election
apparatus, where the apparatus is configured to determine a leader node in a distributed system
and is disposed in a campaign node, and when there is no leader node among all nodes, the

apparatus includes:

a voting request module configured to send a voting request to all the nodes in a voting time

that is carried in time configuration information;

a receiving module configured to receive vote information that is generated by other nodes

according to the voting request;

a counting module configured to count, in a vote counting time that is carried in the time

configuration information, the amount of vote information received; and

a determination module configured to determine a leader node according to the counted

respective amount of vote information, to process a specified service.

The embodiments of the present application further provide a time-based node election
apparatus, where the apparatus is configured to determine a leader node in a distributed system
and is disposed in a voting node, and when there is no leader node among all nodes, the apparatus

includes:

a receiving module configured to receive, in a voting time that is carried in time
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configuration information, a voting request sent by a campaign node; and

a vote information module configured to generate, according to the voting request, vote
information and send the vote information to the campaign node in the voting time, so that the
campaign node counts the amount of the vote information in a vote counting time, to determine a

leader node.

The embodiments of the present application further provide a time-based node election
apparatus, where the apparatus is configured to determine a leader node in a distributed system
and is disposed in a leader node; when there is a leader node among all nodes and the leader node

determines that the leader node itself meets a preset criterion, the apparatus includes:

a reappointment request module configured to send a reappointment request to all the nodes

in a voting time according to a leader node tenure in time configuration information;

a receiving module configured to receive vote information generated by other nodes

according to the reappointment request;

a counting module configured to count, in a vote counting time, the amount of the received

vote information; and

a determination module configured to determine a reappointment state according to the
counted amount of the vote information, and process a specified service after reappointment

succeeds;

wherein the preset criterion includes at least one of a load processing criterion and a data

updating degree.

The embodiments of the present application further provide a time-based node election
apparatus, where the apparatus is configured to determine a leader node in a distributed system
and is disposed in a leader node; when there is a leader node among all nodes and the leader node

determines that the leader node itself does not meet a preset criterion, the apparatus includes:

a screening module configured to screen out, according to a leader node tenure in time
configuration information, a node that meets the preset criterion among other nodes to serve as a

successor node; and

a voting request module configured to send a voting request for the successor node to other
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nodes in the voting period, so that the successor node receives vote information sent by other
nodes, counts the amount of the vote information in a vote counting time, and is determined as a

new leader node.

The embodiments of the present application further provide a time-based node election
apparatus, where the apparatus is configured to determine a leader node in a distributed system
and is disposed in a voting node, and when there is a leader node among all nodes, the apparatus

includes:

a receiving module configured to receive, in a voting time carried in time configuration

information, a reappointment request sent by the leader node; and

a vote information module configured to generate, according to the reappointment request,
vote information and send the vote information to the leader node in the voting time carried in
the time configuration information, so that the leader node counts the amount of the vote

information in a vote counting time, to determine a reappointment state;

The embodiments of the present application further provide a time-based node election
apparatus, where the apparatus is configured to determine a leader node in a distributed system
and is disposed in a voting node, and when there is a leader node among all nodes, the apparatus

includes:

a receiving module configured to receive, in a voting time carried in time configuration

information, a voting request for a successor node sent by the leader node; and

a vote information module configured to generate, according to the voting request, vote
information and send the vote information to the successor node in the voting time carried in the
time configuration information, so that the successor node counts the amount of the vote
information in a vote counting time, to determine a new leader node; and configured not to

process the voting request received in a tenure of the leader node.

The embodiments of the present application provide a time-based node election method and
apparatus. By means of the method, a host configures a same voting time and a same vote
counting time for all nodes, and sends time configuration information that carries the configured
voting time and vote counting time to all the nodes, so that the nodes vote in the voting time;
count the number of votes in the vote counting time, and elect a leader node according to a vote

counting result. Campaign nodes synchronously perform the voting operation and the vote
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counting operation according to the same voting time and the same vote counting time that are
configured by the host, thus overcoming the defect in the prior art that the timing of each node
for voting and vote counting is uncertain, so that the efficiency of determining a leader node in a

node election process is significantly improved.

Brief Description of the Drawings

The accompanying drawings described here are used for providing further understanding of
the present application, and constitute a part of the present application. The exemplary
embodiments of the present application and the description thereof are used for illustrating the
present application, but do not constitute any improper limitation to the present application. In

the drawings:

FIG. 1, FIG. 2, and FIG. 5 to FIG. 9 show a time-based node election process according to

embodiments of the present application;

FIG. 3a to FIG. 3d are schematic diagrams of a voting time and a vote counting time

according to embodiments of the present application;

FIG. 4 is a schematic diagram of sending, by nodes, vote information for node election in a

specific application instance according to an embodiment of the present application; and

FIG. 10 to FIG. 16 are schematic structural diagrams of a time-based node election apparatus

according to embodiments of the present application.

Detailed Description

To make the objectives, technical solutions, and advantages of the present application
clearer, the technical solutions of the present application will be described clearly and completely
below with reference to the specific embodiments of the present application and corresponding
accompanying drawings. Apparently, the described embodiments are merely some, rather than all,
of the embodiments of the present application. Based on the embodiments in the present
application, all other embodiments obtained by those of ordinary skill in the art without creative

efforts fall within the protection scope of the present application.

FIG. 1 shows a time-based node election method according to an embodiment of the present

application. The method is used for determining a leader node in a distributed system, and the



method specifically includes the following steps:

S101. A host configures a same voting time, a same vote counting time, and a same leader

node tenure for all nodes.

In the embodiment of the present application, a host is disposed in a distributed system, and
is configured to manage nodes in the distributed system, for example, schedule data, configure
data, send a specific instruction, and so on. The host includes, but is not limited to: a network

device with a monitoring function, such as a computer or a server.

In the prior art, when nodes in a distributed system perform node election, different nodes
send voting requests at different times, and respective timing for responding to the voting request
is also uncertain. Therefore, in the embodiment of the present invention, the host in the
distributed system performs time configuration on the nodes in the distributed system, so that the
nodes perform the same type of processing operation at the same time. That is, in step S101, the

host configures the same voting time and the same vote counting time for different nodes.

The voting time and the vote counting time in the embodiment of the present application are
each a time interval (rather than a time point at a particular moment). The length (duration) of the
time intervals of the voting time and the vote counting time includes, but is not limited to:
duration formed by different time units such as millisecond (ms), second (s), minute (min), hour

(h), day (D), week, and month (mon).

In addition, the host further configures a leader node tenure for all the nodes, and after any
node is elected as a leader node and the configured tenure elapses, the next node election process

1s started.

S102. Time configuration information that carries the configured voting time, vote counting
time, and leader node tenure is sent to all the nodes, so that the nodes vote in the voting time,
count the number of votes in the vote counting time, and elect a leader node according to a vote
counting result, and the nodes are enabled to perform periodic node election according to the

leader node tenure.

After configuring the voting time, the vote counting time, and the leader node tenure, the
host needs to notify each node, so that each node performs corresponding operations according to
the configured voting time, vote counting time, and leader node tenure. Therefore, the host may

send time configuration information that carries the configured voting time, vote counting time,
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and leader node tenure to each node. In this way, after each node separately receives the time
configuration information, each node may adjust a built-in clock thereof according to the
received time configuration information, so that different nodes synchronously trigger the voting

time and the vote counting time, to synchronously perform the corresponding operations.

Here, it should be further noted that, the voting time, the vote counting time, and the leader
node tenure configured by the host are periodic. Reasons are as follows: after the nodes
separately perform voting and vote counting operations according to the voting time and the vote
counting time configured by the host and determine a leader node, the nodes and the leader node
process a corresponding service; however, during an actual application, a huge volume of data to
be processed in the distributed system may cause changes in the processing load and data
updating degree of the leader node and other nodes, and this may result in situations such as
overload, data updating lag, and crash of the leader node, thus seriously affecting efficiency of
processing a specified service by the leader node. In such a case, if the voting time, the vote
counting time, and the leader node tenure configured by the host are not periodic (that is, the
nodes in the distributed system perform node election only once, and do not perform node
election after the leader node fails), processing in the whole distributed system would be stopped.
Node election cannot be performed again until the host re-configures a voting time and a vote

counting time, and this also decreases the service processing efficiency of the distributed system.

Therefore, in the embodiment of the present application, the voting time, the vote counting
time, and the leader node tenure configured by the host will repeat periodically. For example, an
interval cycle of the voting time is 3000 ms, that is, after 3000 ms since the end of the first voting
time, the second voting time arrives. For another example, the leader node tenure is 10 min, that
is, after a node is elected as a leader node and serves as the leader node for 10 min, the next node
election process begins. Certainly, during an actual application, the time cycle of the voting time
and the vote counting time will be adjusted or set according to the need of the actual application,

and the content here does not limit the present application.

By using the method of steps S101 to S102 above, the host configures the same time for the
independent nodes in the distributed system, so that these nodes can perform the corresponding
voting and vote counting operations in the same time, and nodes that are originally asynchronous
in time can perform the same type of operation synchronously, thus effectively improving the

efficiency of electing a leader node.

In the embodiment of the present application, after the host configures the same voting time,
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the same vote counting time, and the same leader node tenure, different nodes may perform the
corresponding voting or vote counting operation according to the corresponding time
configuration information. Specifically, with respect to nodes in a distributed system, an
embodiment of the present application provides a time-based node election method. As shown in

FIG. 2, the method includes the following steps:

S201. When there is no leader node among all nodes, at least one node as a campaign node
sends a voting request to all the nodes in a voting time that is carried in time configuration

information.

After a distributed system enters a state such as maintenance or update, there is no leader
node among nodes in the distributed system. In this case, the nodes may elect a leader node. In an
actual application scenario, node election can be performed when there are at least two nodes,
and during node election, one node may send a voting request (where the voting request is sent to
the node itself and another node). Therefore, in step S201 of the embodiment of the present
application, there would be at least two nodes serving as campaign nodes for voting. Certainly, in
an actual application scenario, when there are multiple nodes, each node may send, as a

campaign node, a voting request to other nodes.

The difference from the prior art lies in that, in the embodiment of the present application,
the campaign node will vote according to the voting time configured by the host, that is, the
campaign node will configure a built-in clock signal thereof according to the time configuration
information sent by the host, and when the built-in clock of the campaign node reaches the
configured voting time, the campaign node will perform the operation of sending a voting

request.

The voting request includes node information such as a node identifier and a node state of
the campaign node, to reflect multiple node states such as a data processing capacity and a data

updating degree of the campaign node, for other nodes to make a voting selection.

S202. Each campaign node receives vote information that is generated by other nodes

according to the voting request.

After receiving the voting request sent by the campaign node, other nodes may generate,
according to the voting request, corresponding vote information and send the vote information to

the corresponding campaign node.
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Certainly, in step S202, the process of receiving vote information by each campaign node is

also in the voting time.

S203. Each campaign node counts, in a vote counting time that is carried in the time

configuration information, the amount of vote information received.

In the embodiment of the present application, each campaign node will configure the
built-in clock thereof according to the time configuration information received from the host, and
when the clock in the campaign node reaches the configured vote counting time, the campaign

node will perform a vote counting operation.

S204. The campaign nodes determine a leader node according to the counted respective

amount of vote information, to process a specified service.

For step S204, the process of determining a leader node by the campaign nodes is completed
before the end of the vote counting time. Moreover, after one campaign node is determined as a
leader node, the leader node will send a notification message to other nodes, to inform other
nodes that the leader node has been produced. The leader node will process a specified service,

for example, maintain and manage metadata in the distributed system.

It should be noted that, in the embodiment of the present application, the finally determined
leader node is unique. In this way, the specified service is processed by using one leader node,
which can improve the retrieval, allocation, and processing efficiency of the specified service,
and meanwhile, can also avoid a service conflict caused by the competition between multiple

leader nodes for processing the specified service.

Through the steps above, the campaign nodes synchronously perform the voting operation
and the vote counting operation according to the same voting time and the same vote counting
time that are configured by the host, thus overcoming the defect in the prior art that the timing of
each node for voting and vote counting is uncertain, so that the efficiency of determining a leader

node in a node election process is significantly improved.

It should be noted that, in the embodiment of the present application, the voting time and the
vote counting time configured by the host do not overlap with each other, so that the nodes in the
distributed system perform the voting operation only in the voting time, and perform the vote
counting operation only in the vote counting time. For example, in the situation shown in FIG. 3a,

the campaign node configures the corresponding voting time and vote counting time for the
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built-in clock thereof according to the time configuration information. That is, in FIG. 3a, the
time from 1000 ms to 2000 ms is the voting time, and the time from 3500 ms to 4500 ms is the
vote counting time. In other words, when the built-in clock of the campaign node reaches 1000
ms, each campaign node enters the voting time, and sends vote information to other nodes, and
receives, in the voting time with a duration of 1000 ms, vote information sent by other nodes.
When the clock reaches 2000 ms, voting is stopped. Similarly, in the vote counting time (3500
ms to 4500 ms), the campaign node counts the amount of the received vote information. When
the clock reaches 4500 ms, the campaign nodes stop counting votes, and determine a leader node
according to the counted amount of the vote information. Such a manner ensures that different

campaign nodes synchronously perform a different operation in a different configured time.

In the situation as shown in FIG. 3b, there is no time interval between the voting time and
the vote counting time configured by the host. In other words, each campaign node directly

switches from a voting state to a vote counting state when the clock reaches 2000 ms.

However, in the situation as shown in FIG. 3b, it needs to take a period of time to send vote
information between nodes. For example, it needs to take 10 ms for a node to send generated
vote information to a campaign node, and in this case, the clock of the campaign node already
reaches 2000 ms during transmission of the vote information, that is, the campaign node enters
the vote counting state. If the campaign node still receives the vote information after entering the
vote counting state, when the campaign node counts the amount of the vote information, the

accuracy of the finally counted amount of vote information will be affected.

Therefore, in the embodiment of the present application, before the campaign node counts
the amount of the received vote information in the vote counting time, the method further
includes: stopping, by the campaign node, receiving the vote information when the vote counting

time arrives.

In this way, in the time configuration as shown in FIG. 3b, when the clock of the campaign
node reaches 2000 ms and enters the vote counting state, the campaign node stops receiving vote
information sent by other nodes. Therefore, this manner ensures the accuracy of the counted

amount of vote information.

In addition, in the embodiment of the present application, considering that each campaign
node independently counts the respective amount of vote information when the campaign nodes

count the amount of the received vote information to determine a leader node, in order to ensure
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that the campaign node can directly determine whether the campaign node itself becomes a
leader node according to the counted amount of the vote information, a threshold may be preset,
and it is determined, according to the threshold and the counted amount of the vote information,

whether the campaign node can become a leader node.

Therefore, in the embodiment of the present application, in step S204, the determining, by
the campaign nodes, a leader node according to the counted respective amount of vote
information specifically includes: determining, by the campaign node, the campaign node itself
as a leader node when the campaign node judges that the counted amount of the vote information

exceeds a preset threshold. The threshold is 1/2 of the number of all the nodes.

It should be noted here that, each node in the distributed system already knows the total
number of all the nodes in the distributed system (in an implementation of the present application,
the host may send the total number of nodes in the distributed system to each node). Therefore,
when the amount of vote information of a node exceeds 1/2 of data volume of all the nodes, the

node can be uniquely determined as the leader node.

For example: as shown in FIG. 4, the distributed system includes 6 nodes, i.e., nodes A to F.

In the voting time, all the 6 nodes in the distributed system serve as a campaign node, send a
voting request to other nodes (the voting request sending process is not shown in FIG. 4) and
receive vote information. It is assumed that in this example, each node can successfully receive a

voting request, and each node does not send a voting request to itself.

In this case, for the 6 nodes, each node may send voting requests to other nodes except itself
(during an actual application, the node may also send a voting request to itself, and in this
example, for ease of description, it is assumed that each node only sends voting requests to other
nodes except itself). Specifically, the node A sends voting requests to other 5 nodes (the node B
to the node F). Similarly, each of the node B to the node G also sends voting requests to other 5
nodes except itself. In this way, each node receiving the voting request generates vote

information and sends the vote information to the corresponding campaign node.

Therefore, in this example, each node can determine that the number of nodes participating

in voting is 6, and the threshold is set to 3.

It is assumed that, as shown in FIG. 4, the node A sends the generated vote information to

the node B. The node B sends the generated vote information to the node C. The node C, the
14



node D, the node E, and the node F all send the respectively generated vote information to the

node A.

In the vote counting time, each node counts the amount of vote information received by
itself. Specifically, the node A obtains through counting that the amount of the received vote
information is 4, the node B obtains through counting that the amount of the received vote
information is 1, the node C obtains through counting that the amount of the received vote

information is 1, and the amount of vote information in the remaining nodes is 0.

The amount of the vote information in the node A is greater than the preset threshold;
therefore, the node A may determine itself as a leader node. Subsequently, the node A sends a

broadcast to other nodes, to notify other nodes that the node A has become a leader node.

However, in an actual application, as each node votes "autonomously" during node election,
it is possible that the amount of vote information received by each of the campaign nodes does
not exceed the preset threshold. Still taking the example above: it is assumed that the vote
information generated by the node F is not sent to the node A but is sent to the C; in this case, the
amount of the vote information in the node A is 3, the amount of the vote information in the node
B is 1, and the amount of the vote information in the node C is 2. Apparently, the amount of vote
information in each of the three nodes does not exceed the preset threshold (i.e., 3). Therefore,
none of the nodes determines itself as a leader node. In other words, none of the nodes receives a
notification message of a leader node within a specified period of time. This indicates that no

leader node is elected in the current node election.

In the embodiment of the present application, once a leader node is not elected, the nodes

may perform the node election again, till a leader node is determined.

With reference to the foregoing example, as a preferred manner of the embodiment of the
present application, the voting time and the vote counting time configured by the host for the
nodes are periodic, and the vote counting time may be more specifically divided into different
sub-times. As shown in FIG. 3c, for the voting time and the vote counting time in one cycle, the
vote counting time is specifically divided into a counting time and a notification time. Then, each
node counts, in the counting time, the amount of the vote information received; and if no
notification from a leader node is received in the notification time, the nodes may perform the

next node election.
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As shown in FIG. 3d, in the embodiment of the present application, multiple election times
(each election time includes a voting time and a vote counting time) allocated by the host are
periodic. In the first election time, if the nodes do not determine a leader node, node election will
be performed again in the second election time, till a leader node is elected. Certainly, after a
leader node is elected, node election will be performed periodically according to the leader node
tenure in the time configuration information, and the specific process will be described in detail

below. Details are not described here.

S201 to S204 of the method as shown in FIG. 2 are a process in which a campaign node
sends a voting request to other nodes and receives vote information to determine a leader node.
Each node in the distributed system may also serve as a voting node to receive a voting request
sent by a campaign node, and generate corresponding vote information according to the voting
request (even a campaign node may also receive voting requests sent by other campaign nodes,
and in this case, the campaign node may also be regarded as a voting node). Therefore, with
respect to a node that generates vote information, an embodiment of the present application
further provides a time-based node election method. As shown in FIG. 5, the method is used for
determining a leader node in a distributed system, and the method specifically includes the

following steps:

S501. When there is no leader node among all nodes, at least two nodes as voting nodes
receive, in a voting time that is carried in time configuration information, a voting request sent by

a campaign node.

In the embodiment of the present application, when a leader node is not determined, each
node in the distributed system may serve as a voting node, to receive a voting request sent by a

campaign node.

Similarly, the voting node may also receive time configuration information sent by a host,

adjust a clock in the voting node, and configure a voting time and a vote counting time.

S502. The voting nodes generate, according to the voting request, vote information and send
the vote information to the campaign node in the voting time, so that the campaign node counts

the amount of the vote information in a vote counting time, to determine a leader node.

In the distributed system, the voting node may receive a voting request sent by at least one

campaign node (in an actual application scenario, the voting node usually receives voting
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requests sent by multiple campaign nodes). As only one leader node is finally elected, the voting
node votes for one campaign node, that is, the voting node selects one campaign node according
to the received voting requests, generates vote information for the selected node, and sends the

vote information to the selected node.

Through the foregoing steps, as each voting node in the distributed system is configured
with the same voting time, each voting node can select a campaign node in the same voting time,
generate a corresponding voting request and send the voting request to the selected campaign
node. Therefore, the synchronism of the voting process is ensured, and the node election

efficiency is also improved.

It should be noted that, when a campaign node sends a voting request to the voting node, the
voting request usually carries node information of the campaign node. In this way, if the voting
node receives multiple voting requests, the voting node can select a campaign node according to

node information carried in the voting requests.

Therefore, in the embodiment of the present application, the generating vote information
and sending the vote information to the campaign node specifically includes: determining, by the
voting node, node information carried in the received voting request; determining a node state
weight of the campaign node according to the node information; and selecting a campaign node
with a maximum node state weight, generating vote information for the campaign node, and

sending the vote information to the selected campaign node.

The node information includes, but is not limited to, information that can reflect a data
processing capacity and a processing state of the campaign node, such as data updating
information, load processing information, and hardware configuration information of the
campaign node. Therefore, the voting node can determine node state weights of different
campaign nodes according to the node information, to reflect comprehensive state levels of
different campaign nodes. Hence, in the embodiment of the present application, the voting node
may select a campaign node with a maximum node state weight, generate corresponding vote
information, and send the vote information to the campaign node, thus completing the voting

process.

S201 to S204 of the method as shown in FIG. 2, and S501 to S502 of the method as shown
in FIG. 5 are both a process in which the nodes determine a leader node according to the voting

time and the vote counting time configured by the host when there is no leader node in the
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distributed system. If a leader node already exists in a distributed system, an embodiment of the
present application further provides a time-based node election method. As shown in FIG. 6, the
method is used for determining a leader node in a distributed system, and specifically includes

the following steps:

S601. When there is a leader node among all nodes and the leader node determines that the
leader node itself meets a preset criterion, the leader node sends a reappointment request to all

the nodes in a voting time according to a leader node tenure in time configuration information.

In the embodiment of the present application, after a leader node is determined through
S201 to S204 of the method as shown in FIG. 2 and S501 to S502 of the method as shown in FIG.
5, the next node election needs to be performed when the tenure of the leader is about to end. In
this case, nodes other than the leader node do not send a voting request, but only the leader node

may send a reappointment request to other nodes.

It should be noted that, as the distributed system processes a large volume of information
during an actual application, there may be a lag in update of data (such as metadata) maintained
by the leader node, or a situation where the processing load of the leader node increases
continuously, resulting in a decrease in service processing efficiency thereof, and so on.
Therefore, in the embodiment of the present application, when the next voting time arrives, the
current leader node may judge whether the node state thereof meets the preset criterion, and if
yes, it indicates that the processing load and the data updating degree of the leader node do not
affect the efficiency of processing a specified service, and only in this case does the leader node

send a reappointment request to other nodes.

The preset criterion includes, but is not limited to, a load processing criterion, a data
updating degree, and the like. As different nodes may have different hardware configurations
(processing performance, storage space, and so on), in the embodiment of the present application,
preset criteria of the nodes may also be different. In this case, each node may generate a

corresponding preset criterion according to its own hardware configuration.

Usually, the preset criterion of each node may be preset in the form of a standard value. For
example, for a node, a load processing criterion may be that a usage rate of a Central Processing
Unit (CPU) does not exceed 80%. In other words, when the usage of the CPU does not exceed

80%, it may be considered that the node meets the preset criterion.
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For another example: for a node, a data updating degree criterion may be that a data
updating frequency is over 10 min per update (the data updating frequency can reflect the data
updating degree). In other words, when the data updating frequency of the node is over 10 min

per update, it can be considered that the node meets the preset criterion.

Certainly, the above content is merely an example of the preset criterion provided in the
embodiment of the present application, and in an actual application scenario, the preset criterion
of each node may be set according to the need of the actual application. The content here does

not limit the present application.

S602. The leader node receives vote information generated by other nodes according to the

reappointment request.

A node that receives the reappointment request may generate corresponding vote
information according to the reappointment request, and send the vote information to the leader

node.

S603. The leader node counts, in a vote counting time, the amount of the received vote

information.

S604. The leader node determines a reappointment state according to the counted amount of

the vote information, and processes a specified service after reappointment succeeds.

In the embodiment of the present application, when the leader node sends the reappointment
request to other nodes, there is no other campaign nodes in the distributed system, that is, each
node only receives the reappointment request from the leader node. Therefore, the leader node is

usually reappointed successfully.

After the leader node is successfully reappointed, the leader node may send a notification
message to each node, to notify each node that the leader node has been reappointed successfully.
Therefore, the successfully reappointed leader node continues to process the specified service,

and other nodes in the distributed system continue to process services normally.

In the case of S601 to S604 of the method as shown in FIG. 6, an embodiment of the present
application further provides a time-based node election method. As shown in FIG. 7, the method
is used for determining a leader node in a distributed system, and specifically includes the

following steps:
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S701. When there is a leader node among all nodes, at least two nodes as voting nodes
receive, in a voting time carried in time configuration information, a reappointment request sent

by the leader node.

S702. The voting nodes generate, according to the reappointment request, vote information
and send the vote information to the leader node in the voting time carried in the time
configuration information, so that the leader node counts the amount of the vote information in a
vote counting time, to determine a reappointment state; moreover, in a tenure of the leader node,

the voting nodes only receive the voting request sent by the leader node.

Through S601 to S604 of the method as shown in FIG. 6 and S701 to S702 of the method as
shown in FIG. 7, if a leader node already exists in the distributed system, when the next voting
time arrives, all the nodes in the distributed system may synchronously enter a voting state, and
only the leader node sends a reappointment request to other nodes; the nodes that receive the
reappointment request may send the generated voting requests to the leader node. In this way,
other nodes do not send voting requests to each other to determine a new leader node, thus
effectively reducing processing load of each node and also improving the leader node election
efficiency. Moreover, in the tenure of the leader node, no voting node will receive voting requests
sent by other nodes. In this way, it can be ensured that each voting node only receives the voting

request sent by the leader node.

Certainly, during an actual application, each node in the distributed system processes a large
quantity of services. The processing load of the leader node may increase, the data updating of
the leader node may lag behind, and so on, making the leader node not meet the preset criterion.
In this case, an embodiment of the present application provides a time-based node election
method. As shown in FIG. 8, the method is used for determining a leader node in a distributed

system, and specifically includes the following steps:

S801. When there is a leader node among all nodes and the leader node determines that the
leader node itself does not meet a preset criterion, the leader node screens out, according to a
leader node tenure in time configuration information, a node that meets the preset criterion

among other nodes to serve as a successor node.

When the leader node determines that the leader node itself does not meet the preset
criterion, it indicates that the leader node may have excessively high processing load or an

excessively low data updating degree. In this case, the efficiency of the leader node for
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processing a specified service will be severely affected. That is, the current leader node is no

longer suitable for processing the specified service.

Therefore, in the embodiment of the present application, before the tenure of the leader node
ends, the leader node may screen out a successor node from other nodes. As a manner in the
embodiment of the present application, the leader node may send a query request to other nodes,
to query node information of other nodes, and select a successor node according to the node
information. As another manner in the embodiment of the present application, the host may also
specify the leader node to select a successor node, that is, a new leader node is selected. Then,
after receiving a re-selection instruction, the current leader node may select, from other nodes, a
node as a successor node of the leader node. Certainly, the above manners do not limit the

present application.

S802. The leader node sends a voting request for the successor node to other nodes in the
voting period, so that the successor node receives vote information sent by other nodes, counts
the amount of the vote information in a vote counting time, and is determined as a new leader

node.

In the voting time, the voting request sent by the leader node to other nodes carries a node
identifier of the successor node, that is, a node receiving the voting request may generate
corresponding vote information, and send the vote information to the successor node according to
the node identifier of the successor node. In this way, the vote information of each node is sent to

the successor node only, but is not sent to the current leader node.

Apparently, only the successor node receives the vote information sent by each node.
Therefore, in the vote counting time, the successor node counts the amount of received vote
information, and is determined as a leader node. The successor node also sends a notification

message to each node, to notify each node that the successor node has become a new leader node.

In the case of S801 to S802 of the method as shown in FIG. 8, an embodiment of the present
application further provides a time-based node election method. As shown in FIG. 9, the method
is used for determining a leader node in a distributed system, and specifically includes the

following steps:

S901. When there is a leader node among all nodes, at least two nodes as voting nodes

receive, in a voting time carried in time configuration information, a voting request for a
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successor node sent by the leader node.

S902. The voting nodes generate, according to the voting request, vote information and send
the vote information to the successor node in the voting time carried in the time configuration
information, so that the successor node counts the amount of the vote information in a vote

counting time, to determine a new leader node.

Similarly, in steps S901 to S902, the voting request sent by the leader node carries a node
identifier of the successor node. Therefore, the voting nodes may generate corresponding vote
information according to the voting request, and send the vote information to the successor node
according to the node identifier of the successor node, but do not send the vote information to

other nodes. This ensures that the successor node can become a new leader node smoothly.

Through the above methods and examples, when no leader node exists in the distributed
system, the host of the distributed system configures the same voting time and the same vote
counting time for the nodes, so that the nodes synchronously vote in the voting time, and
synchronously count votes in the vote counting time. In this way, uncertain timing of each node
for voting or vote counting is avoided, thus greatly improving the efficiency of electing a leader

node by the nodes in the distributed system.

Moreover, after a leader node is elected, each node still performs operations according to the
periodic voting time and vote counting time. When the next voting time and vote counting time
arrive, the leader node may judge its own state, to generate a voting request for the leader node
itself or a voting request for a successor node, so that other nodes generate, according to the
voting request, vote information and send the vote information to the corresponding node. Such a
manner ensures that the elected leader node for processing a specified service is always in a
high-performance state, so that the service processing efficiency of the whole distributed system

can be improved.

The above are the time-based node election methods provided in the embodiments of the
present application. Based on the same thinking, the embodiments of the present application

further provide a time-based node election apparatus, as shown in FIG. 10.

In FIG. 10, the time-based node election apparatus includes: a configuration module 1001

and a sending module 1002, wherein

the configuration module 1001 is configured to configure a same voting time, a same vote
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counting time, and a same leader node tenure for all nodes; and

the sending module 1002 is configured to send time configuration information that carries
the configured voting time, vote counting time, and leader node tenure to all the nodes, so that
the nodes vote in the voting time, count the number of votes in the vote counting time, and elect a
leader node according to a vote counting result, and the nodes are enabled to perform periodic

node election according to the leader node tenure.

In the case as shown in FIG. 10, an embodiment of the present application further provides a
time-based node election apparatus. As shown in FIG. 11, the apparatus is configured to

determine a leader node in a distributed system, and is disposed in a campaign node.

In FIG. 11, the time-based node election apparatus includes: a voting request module 1101, a
receiving module 1102, a counting module 1103, and a determination module 1104, wherein

when there is no leader node among all nodes,

the voting request module 1101 is configured to send a voting request to all the nodes in a

voting time that is carried in time configuration information;

the receiving module 1102 is configured to receive vote information that is generated by

other nodes according to the voting request;

the counting module 1103 is configured to count, in a vote counting time that is carried in

the time configuration information, the amount of vote information received; and

the determination module 1104 is configured to determine a leader node according to the

counted respective amount of vote information, to process a specified service.

In the embodiment of the present application, the receiving module 1102 is further

configured to stop receiving the vote information when the vote counting time arrives.

The determination module 1104 is specifically configured to determine the campaign node
as a leader node when judging that the counted amount of the vote information exceeds a preset

threshold.

The threshold is 1/2 of the number of all the nodes.

An embodiment of the present application further provides a time-based node election
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apparatus. As shown in FIG. 12, the apparatus is configured to determine a leader node in a

distributed system, and is disposed in a voting node.

In FIG. 12, the time-based node election apparatus includes: a receiving module 1201 and a

vote information module 1202, wherein when there is no leader node among all nodes,

the receiving module 1201 is configured to receive, in a voting time that is carried in time

configuration information, a voting request sent by a campaign node; and

the vote information module 1202 is configured to generate, according to the voting request,
vote information and send the vote information to the campaign node in the voting time, so that
the campaign node counts the amount of the vote information in a vote counting time, to

determine a leader node.

In the embodiment of the present application, the vote information module 1202 is
specifically configured to determine node information carried in the received voting request,
determine a node state weight of the campaign node according to the node information, select a
campaign node with a maximum node state weight, generate vote information for the campaign

node, and send the vote information to the selected campaign node.

An embodiment of the present application further provides a time-based node election
apparatus. As shown in FIG. 13, the apparatus is configured to determine a leader node in a

distributed system, and is disposed in a leader node.

In FIG. 13, the time-based node election apparatus includes: a reappointment request module
1301, a receiving module 1302, a counting module 1303, and a determination module 1304,
wherein when there is a leader node among all nodes and the leader node determines that the

leader node itself meets a preset criterion,

the reappointment request module 1301 is configured to send a reappointment request to all

the nodes in a voting time according to a leader node tenure in time configuration information;

the receiving module 1302 is configured to receive vote information generated by other

nodes according to the reappointment request;

the counting module 1303 is configured to count, in a vote counting time, the amount of the

received vote information; and
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the determination module 1304 is configured to determine a reappointment state according
to the counted amount of the vote information, and process a specified service after

reappointment succeeds.

The preset criterion comprises at least one of a load processing criterion and a data updating

degree.

An embodiment of the present application further provides a time-based node election
apparatus. As shown in FIG. 14, the apparatus is configured to determine a leader node in a

distributed system, and is disposed in a leader node.

In FIG. 14, the time-based node election apparatus includes: a screening module 1401 and a
voting request module 1402, wherein when there is a leader node among all nodes and the leader

node determines that the leader node itself does not meet a preset criterion,

the screening module 1401 is configured to screen out, according to a leader node tenure in
time configuration information, a node that meets the preset criterion among other nodes to serve

as a successor node; and

the voting request module 1402 is configured to send a voting request for the successor node
to other nodes in the voting period, so that the successor node receives vote information sent by
other nodes, counts the amount of the vote information in a vote counting time, and is determined

as a new leader node.

An embodiment of the present application further provides a time-based node election
apparatus. As shown in FIG. 15, the apparatus is configured to determine a leader node in a

distributed system, and is disposed in a voting node.

In FIG. 15, the time-based node election apparatus includes: a receiving module 1501 and a

vote information module 1502, wherein when there is a leader node among all nodes,

the receiving module 1501 is configured to receive, in a voting time carried in time

configuration information, a reappointment request sent by the leader node; and

the vote information module 1502 is configured to generate, according to the reappointment
request, vote information and send the vote information to the leader node in the voting time

carried in the time configuration information, so that the leader node counts the amount of the
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vote information in a vote counting time, to determine a reappointment state; and configured to

only receive the voting request sent by the leader node in a tenure of the leader node.

An embodiment of the present application further provides a time-based node election
apparatus. As shown in FIG. 16, the apparatus is configured to determine a leader node in a

distributed system, and is disposed in a voting node.

In FIG. 16, the time-based node election apparatus includes: a receiving module 1601 and a

vote information module 1602, wherein when there is a leader node among all nodes,

the receiving module 1601 is configured to receive, in a voting time carried in time

configuration information, a voting request for a successor node sent by the leader node; and

the vote information module 1602 is configured to generate, according to the voting request,
vote information and send the vote information to the successor node in the voting time carried in
the time configuration information, so that the successor node counts the amount of the vote

information in a vote counting time, to determine a new leader node.

In a typical configuration, a computing device includes one or more processors (CPUs), an

input/output interface, a network interface, and a memory.

The memory may include a volatile memory, a random access memory (RAM) and/or a
non-volatile memory or the like in a computer readable medium, for example, a read-only

memory (ROM) or a flash RAM. The memory is an example of the computer readable medium.

The computer readable medium includes non-volatile and volatile media as well as movable
and non-movable media, and can implement information storage by means of any method or
technology. Information may be a computer readable instruction, a data structure, and a module
of a program or other data. A storage medium of a computer includes, for example, but is not
limited to, a phase change memory (PRAM), a static random access memory (SRAM), a
dynamic random access memory (DRAM), other types of random access memories (RAMs), a
read-only memory (ROM), an electrically erasable programmable read-only memory (EEPROM),
a flash memory or other memory technologies, a compact disk read-only memory (CD-ROM), a
digital versatile disc (DVD) or other optical storages, a cassette tape, a magnetic tape/magnetic
disk storage or other magnetic storage devices, or any other non-transmission media, and can be
used to store information accessible to the computing device. According to the definition herein,

the computer readable medium does not include transitory media, such as modulated data signals
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and carriers.

It should be further noted that, the terms "include", "comprise" or any other variations
thereof are intended to cover non-exclusive inclusion, so that a process, method, commodity or
device including a series of elements not only includes the elements, but also includes other
elements not clearly listed, or further includes inherent elements of the process, method,
commodity or device. In the absence of more limitations, an element defined by "including
a/an..." does not exclude that the process, method, commodity or device including the element

further has other identical elements.

Those skilled in the art should understand that, the embodiments of the present application
may be provided as a method, a system, or a computer program product. Therefore, the
embodiment of the present application may be implemented as a complete hardware embodiment,
a complete software embodiment, or an embodiment combining software and hardware.
Moreover, the present application may be in the form of a computer program product
implemented on one or more computer usable storage media (including, but not limited to, a
magnetic disk memory, a CD-ROM, an optical memory, and the like) including computer usable

program code.

The above are merely embodiments of the present application, which are not intended to
limit the present application. For those skilled in the art, various changes and modifications may
be made to the present application. Any modification, equivalent replacement, improvement, or
the like made within the spirit and principle of the present application shall be included in the

scope of the claims of the present application.
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Claims

1. A time-based node election method, wherein the method is used for determining a leader

node in a distributed system, and the method comprises:

configuring, by a host, a same voting time, a same vote counting time, and a same leader

node tenure for all nodes; and

sending time configuration information that carries the configured voting time, vote
counting time, and leader node tenure to all the nodes, so that the nodes vote in the voting time,
count the number of votes in the vote counting time, and elect a leader node according to a vote
counting result, and the nodes are enabled to perform periodic node election according to the

leader node tenure.

2. A time-based node election method, wherein the method is used for determining a leader

node in a distributed system, and the method comprises:

when there is no leader node among all nodes, sending, by at least one node as a campaign
node, a voting request to all the nodes in a voting time that is carried in time configuration

information,;

receiving, by each campaign node, vote information that is generated by other nodes

according to the voting request;

counting, by each campaign node in a vote counting time that is carried in the time

configuration information, the amount of vote information received; and

determining, by the campaign nodes, a leader node according to the counted respective

amount of vote information, to process a specified service.

3. The method of claim 2, wherein before the campaign node counts, in the vote counting

time, the amount of the vote information received, the method further comprises:

stopping, by the campaign node, receiving the vote information when the vote counting time

arrives.

4. The method of claim 2, wherein the determining, by the campaign nodes, a leader node
according to the counted respective amount of vote information specifically comprises:
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determining, by the campaign node, the campaign node itself as a leader node when the
campaign node judges that the counted amount of the vote information exceeds a preset

threshold;

wherein the threshold is 1/2 of the number of all the nodes.

5. A time-based node election method, wherein the method is used for determining a leader

node in a distributed system, and the method comprises:

when there is no leader node among all nodes, receiving, by at least two nodes as voting
nodes in a voting time that is carried in time configuration information, a voting request sent by a

campaign node; and

generating, by the voting nodes according to the voting request, vote information and
sending the vote information to the campaign node in the voting time, so that the campaign node

counts the amount of the vote information in a vote counting time, to determine a leader node.

6. The method of claim 5, wherein the generating vote information and sending the vote

information to the campaign node specifically comprises:

determining, by the voting node, node information carried in the received voting request;

determining a node state weight of the campaign node according to the node information;

and

selecting a campaign node with a maximum node state weight, generating vote information

for the campaign node, and sending the vote information to the selected campaign node.

7. A time-based node election method, wherein the method is used for determining a leader

node in a distributed system, and the method comprises:

when there is a leader node among all nodes and the leader node determines that the leader
node itself meets a preset criterion, sending, by the leader node, a reappointment request to all the

nodes in a voting time according to a leader node tenure in time configuration information;

receiving, by the leader node, vote information generated by other nodes according to the

reappointment request;
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counting, by the leader node in a vote counting time, the amount of the received vote

information; and

determining, by the leader node, a reappointment state according to the counted amount of

the vote information, and processing a specified service after reappointment succeeds;

wherein the preset criterion comprises at least one of a load processing criterion and a data

updating degree.

8. A time-based node election method, wherein the method is used for determining a leader

node in a distributed system, and the method comprises:

when there is a leader node among all nodes and the leader node determines that the leader
node itself does not meet a preset criterion, screening out, by the leader node according to a
leader node tenure in time configuration information, a node that meets the preset criterion

among other nodes to serve as a successor node; and

sending, by the leader node, a voting request for the successor node to other nodes in the
voting period, so that the successor node receives vote information sent by other nodes, counts
the amount of the vote information in a vote counting time, and is determined as a new leader

node.

9. A time-based node election method, comprising:

when there is a leader node among all nodes, receiving, by at least two nodes as voting
nodes in a voting time carried in time configuration information, a reappointment request sent by

the leader node; and

generating, by the voting nodes according to the reappointment request, vote information
and sending the vote information to the leader node in the voting time carried in the time
configuration information, so that the leader node counts the amount of the vote information in a

vote counting time, to determine a reappointment state;

wherein the voting nodes only receive the voting request of the leader node in a tenure of

the leader node.

10. A time-based node election method, wherein the method is used for determining a leader

node in a distributed system, and the method comprises:
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when there is a leader node among all nodes, receiving, by at least two nodes as voting
nodes in a voting time carried in time configuration information, a voting request for a successor

node sent by the leader node; and

generating, by the voting nodes according to the voting request, vote information and
sending the vote information to the successor node in the voting time carried in the time
configuration information, so that the successor node counts the amount of the vote information

in a vote counting time, to determine a new leader node.

11. A time-based node election apparatus, wherein the apparatus is configured to determine

a leader node in a distributed system, and the apparatus comprises:

a configuration module configured to configure a same voting time, a same vote counting

time, and a same leader node tenure for all nodes; and

a sending module configured to send time configuration information that carries the
configured voting time, vote counting time, and leader node tenure to all the nodes, so that the
nodes vote in the voting time, count the number of votes in the vote counting time, and elect a
leader node according to a vote counting result, and the nodes are enabled to perform periodic

node election according to the leader node tenure.

12. A time-based node election apparatus, wherein the apparatus is configured to determine
a leader node in a distributed system and is disposed in a campaign node, and when there is no

leader node among all nodes, the apparatus comprises:

a voting request module configured to send a voting request to all the nodes in a voting time

that is carried in time configuration information;

a receiving module configured to receive vote information that is generated by other nodes

according to the voting request;

a counting module configured to count, in a vote counting time that is carried in the time

configuration information, the amount of vote information received; and

a determination module configured to determine a leader node according to the counted

respective amount of vote information, to process a specified service.

13. The apparatus of claim 12, wherein the receiving module is further configured to stop
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receiving the vote information when the vote counting time arrives.

14. The apparatus of claim 12, wherein the determination module is specifically configured
to determine the campaign node as a leader node when judging that the counted amount of the

vote information exceeds a preset threshold;

wherein the threshold is 1/2 of the number of all the nodes.

15. A time-based node election apparatus, wherein the apparatus is configured to determine
a leader node in a distributed system and is disposed in a voting node, and when there is no

leader node among all nodes, the apparatus comprises:

a receiving module configured to receive, in a voting time that is carried in time

configuration information, a voting request sent by a campaign node; and

a vote information module configured to generate, according to the voting request, vote
information and send the vote information to the campaign node in the voting time, so that the
campaign node counts the amount of the vote information in a vote counting time, to determine a

leader node.

16. The apparatus of claim 15, wherein the vote information module is specifically
configured to determine node information carried in the received voting request, determine a
node state weight of the campaign node according to the node information, select a campaign
node with a maximum node state weight, generate vote information for the campaign node, and

send the vote information to the selected campaign node.

17. A time-based node election apparatus, wherein the apparatus is configured to determine
a leader node in a distributed system and is disposed in a leader node; when there is a leader node
among all nodes and the leader node determines that the leader node itself meets a preset

criterion, the apparatus comprises:

a reappointment request module configured to send a reappointment request to all the nodes

in a voting time according to a leader node tenure in time configuration information;

a receiving module configured to receive vote information generated by other nodes

according to the reappointment request;

a counting module configured to count, in a vote counting time, the amount of the received
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vote information; and

a determination module configured to determine a reappointment state according to the
counted amount of the vote information, and process a specified service after reappointment

succeeds;

wherein the preset criterion comprises at least one of a load processing criterion and a data

updating degree.

18. A time-based node election apparatus, wherein the apparatus is configured to determine
a leader node in a distributed system and is disposed in a leader node; when there is a leader node
among all nodes and the leader node determines that the leader node itself does not meet a preset

criterion, the apparatus comprises:

a screening module configured to screen out, according to a leader node tenure in time
configuration information, a node that meets the preset criterion among other nodes to serve as a

successor node; and

a voting request module configured to send a voting request for the successor node to other
nodes in the voting period, so that the successor node receives vote information sent by other
nodes, counts the amount of the vote information in a vote counting time, and is determined as a

new leader node.

19. A time-based node election apparatus, wherein the apparatus is configured to determine
a leader node in a distributed system and is disposed in a voting node, and when there is a leader

node among all nodes, the apparatus comprises:

a receiving module configured to receive, in a voting time carried in time configuration

information, a reappointment request sent by the leader node; and

a vote information module configured to generate, according to the reappointment request,
vote information and send the vote information to the leader node in the voting time carried in
the time configuration information, so that the leader node counts the amount of the vote
information in a vote counting time, to determine a reappointment state; and configured to only

receive the voting request of the leader node in a tenure of the leader node.

20. A time-based node election apparatus, wherein the apparatus is configured to determine
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a leader node in a distributed system and is disposed in a voting node, and when there is a leader

node among all nodes, the apparatus comprises:

a receiving module configured to receive, in a voting time carried in time configuration

information, a voting request for a successor node sent by the leader node; and

a vote information module configured to generate, according to the voting request, vote
information and send the vote information to the successor node in the voting time carried in the
time configuration information, so that the successor node counts the amount of the vote

information in a vote counting time, to determine a new leader node.
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