Specification

METHOD AND APPARATUS FOR IMPLEMENTING CROSS-TIME DOMAIN
CONSISTENCY IN DISTRIBUTED SYSTEM

Technical Field

The present application relates to the field of electronic technologies, and in particular, to a
method and an apparatus for implementing cross-time domain consistency in a distributed

system.

Background Art

A conventional financial calculation model is a centralized computing architecture based on
financial data centers, which has, in specific locations, data centers divided in a geographical way.
The data center in each specific location only deals with data calculation and processing in some
areas. Although the conventional centralized computing architecture based on financial data
centers can complete processing of existing bank services well, it cannot well satisfy
requirements on development of new financial services and new institutions due to the absence of
a distributed architecture and a financial cloud calculation model and the absence of dynamic

development and elastic application support.

Directed to the foregoing problems, a distributed financial system in the prior art can well
solve the foregoing problems. However, when service simulation is carried out in the distributed
system (for example, simulation of a loan service), as times of different application servers are
not synchronous and it is impossible to synchronize a time of a database with the times of the
application servers, a problem that the service simulation cannot be completed smoothly arises.

Summary of the Invention

An objective of embodiments of the present application is to provide a method and an
apparatus for implementing cross-time domain consistency in a distributed system, for solving
the problem in the prior art that modifying a time of a database server leads to database failure

and it is impossible to obtain time consistency between the database server and application
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servers, as a result that service simulation cannot be completed. For a distributed system,
especially an application scenario which involves service simulation in the field of finance, the
technical solution of the present application can carry out financial service simulation flexibly as
required, and ensure consistency between a service generation time and an accounting time
within any desired time, thus ensuring that inconsistency between the service generation time and

the accounting time would not lead to service failure.

The embodiments of the present application provide a method for implementing cross-time
domain consistency in a distributed system, including:

synchronizing times of application servers according to a set target time;

obtaining, through calculation, a time offset between the target time and a time of a database

server, and sending the time offset to the application servers; and

modifying, according to the time offset, time functions in database operation instructions
generated by the application servers, to implement cross-time domain consistency in the

distributed system.

The embodiments of the present application further provide an apparatus for implementing

cross-time domain consistency in a distributed system, including:

an application server synchronization unit configured to synchronize times of application

servers according to a set target time;

a time offset calculation unit configured to obtain, through calculation, a time offset between
the target time and a time of a database server, and send the time offset to the application servers;

and

a time function modification unit configured to modify, according to the time offset, time
functions in database operation instructions generated by the application servers, to implement

cross-time domain consistency in the distributed system.

It can be seen from the above technical solutions provided in the embodiments of the
present application that the problem in the prior art that frequently modifying a time of a database

server leads to database failure so that service simulation cannot be completed can be solved. For
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a distributed system, especially an application scenario which involves service simulation in the
field of finance, the technical solution of the present application can carry out financial service
simulation flexibly as required, and ensure consistency between a service generation time and an
accounting time within any desired time, thus ensuring that inconsistency between the service

generation time and the accounting time would not lead to service failure.

Definitely, any product or method implementing the present application may not necessarily

need to achieve all the above advantages at the same time.

Brief Description of the Drawings

In order to describe the technical solutions in the embodiments of the present application or
the prior art more clearly, the accompanying drawings to be used in the descriptions about the
embodiments or the prior art will be introduced briefly in the following. It is apparent that the
accompanying drawings in the following descriptions are merely some embodiments described in
the present application. Those of ordinary skill in the art may further obtain other accompanying

drawings according to these accompanying drawings without making creative efforts.

FIG. 1 is a flowchart of a method for implementing cross-time domain consistency in a

distributed system according to an embodiment of the present application;

FIG. 2 is a schematic structural diagram of an apparatus for implementing cross-time
domain consistency in a distributed system according to an embodiment of the present

application;

FIG. 3 is a schematic structural diagram of a system for implementing cross-time domain

consistency in a financial system according to an embodiment of the present application; and

FIG. 4 is a flowchart of a method for implementing cross-time domain consistency in a

distributed financial system according to an embodiment of the present application.

Detailed Description

The embodiments of the present application provide a method and an apparatus for

implementing cross-time domain consistency in a distributed system.



To make those skilled in the art better understand the technical solutions in the present
application, the technical solutions in the embodiments of the present application will be
described clearly and completely below with reference to the accompanying drawings in the
embodiments of the present application. It is apparent that 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 making creative efforts should fall within the protection scope of the present application.

FIG. 1 is a flowchart of a method for implementing cross-time domain consistency in a

distributed system according to an embodiment of the present application.

FIG. 1 shows a technical solution in the present application proposed for a problem of time
asynchronization occurring in a distributed financial system. When service simulation is carried
out, service times of application servers and databases involved in all services can be
synchronized, to implement service simulation. For example, in order to check security of
accounts of some users in the financial system, it is necessary to simulate a service in a set time
(which is generally a time in the future) and operate the accounts of the users, to check states of

the accounts of the users in the set time.

The figure of this embodiment includes:

Step 101: Times of application servers are synchronized according to a set target time.

Step 102: A time offset between the target time and a time of a database server is obtained

through calculation, and the time offset is sent to the application servers.

Step 103: Time functions in database operation instructions generated by the application
servers are modified according to the time offset, to implement cross-time domain consistency in

the distributed system.

As an embodiment of the present application, the application servers include application
servers related to services in service simulation, and the database server includes database servers
related to the services in the service simulation. In an implementation scenario, the distributed
system may include multiple application servers and database servers set in a distributed way.
When service simulation is carried out, for example, when simulation of a loan service is carried

out, it is only necessary to involve application servers related to the loan service and
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corresponding database servers, and times of other application servers and database servers
irrelevant to the simulation of the loan service do not need to be synchronized. Definitely, times
of all application servers and database servers in the distributed system may also be

synchronized.

As an embodiment of the present application, the application servers include multiple
application servers in the distributed system, and the database server includes one or more

database servers in the distributed system.

As an embodiment of the present application, the synchronizing times of application servers
according to a set target time further specifically includes: selecting one application server as a
time server, adjusting a time of the time server to the target time, and synchronizing times of the
remaining application servers with the time of the time server by taking the time of the time

server as a reference.

As an optional embodiment, it is possible to take the target time as a target of
synchronization, directly send a control instruction or script of adjusting a system time to the
application servers related to services, and synchronize times of all the application servers related
to services, that is, time synchronization of the application servers can be implemented without

selecting one application server as a time server.

As an embodiment of the present application, the synchronizing times of the remaining
application servers with the time of the time server by taking the time of the time server as a
reference further includes: synchronizing times of the remaining application servers with the time
of the time server by taking a time interval as a cycle. The time interval may be 10 minutes, 15
minutes, or the like. Due to differences between hardware of the application servers, as time goes
on, times of the application servers may also not be synchronous with each other after one-time
synchronization. At this point, periodically synchronizing the times of the application servers can

ensure accuracy of time synchronization, to facilitate the following calculation of the time offset.

As an embodiment of the present application, the obtaining, through calculation, a time
offset between the target time and a time of a database server, and sending the time offset to the
application servers further specifically includes: acquiring a time of the database server,
subtracting the time of the database server from the target time to obtain the time offset, and

pushing the time offset to the application servers. When an application server that obtains a



database time offset instruction executes a database SQL instruction, the application server may
perform time offset on a time function in the SQL instruction, thus achieving, by relying on the
time of the database server (i.e., the time acquired from the SQL instruction), consistency
between the time of the database server and the time of the application server without modifying

the time of the database server.

The time of the database server may be obtained through an instruction of acquiring a time
of a database in the prior art. For example, a financial service acquires a time of a database server
as a service time through a SQL instruction: select now() from dual. In the SQL, now() is a
database time function. In the prior art, the instruction of acquiring a time may vary for different

databases, which is not further described herein.

As an embodiment of the present application, the modifying, according to the time offset,
time functions in database operation instructions generated by the application servers further
specifically includes: modifying time functions related to services in the database operation

instructions generated by the application servers.

The database operation instructions generated by the application servers may include several
time functions. In the present application, it is only necessary to modify or replace time functions
related to service simulation, while it is not necessary to modify all time functions. Modification
on the time functions may be adding the time offset to the time functions in the database

operation instructions to obtain a modified time.

Through the method in the embodiment of the present application, the problem in the prior
art that frequently modifying a time of a database server leads to database failure so that service
simulation cannot be completed can be solved. For a distributed system, especially an application
scenario which involves service simulation in the field of finance, the technical solution of the
present application can carry out financial service simulation flexibly as required, and obtain
states of accounts in a future period of time, thus ensuring information security of users and

financial institutions.

FIG. 2 is a schematic structural diagram of an apparatus for implementing cross-time
domain consistency in a distributed system according to an embodiment of the present

application.

The figure shows a structure of an apparatus for implementing cross-time domain
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consistency in a distributed system. When the method of the embodiment in FIG. 1 is
implemented in the apparatus, for example, components configured to calculate a time offset and
modify time functions in database operation instructions and the like may all be implemented
through software or hardware logic circuits that implement the corresponding functions, and may
be integrated in the application servers, and one or more computers may also be provided

separately to complete the foregoing functions.

The apparatus includes an application server synchronization unit 201 configured to
synchronize times of application servers according to a set target time,

a time offset calculation unit 202 configured to obtain, through calculation, a time offset
between the target time and a time of a database server, and send the time offset to the application

servers; and

a time function modification unit 203 configured to modify, according to the time offset,
time functions in database operation instructions generated by the application servers, to

implement cross-time domain consistency in the distributed system.

As an embodiment of the present application, the application servers include application
servers related to services in service simulation, and the database server includes database servers

related to the services in the service simulation.

As an embodiment of the present application, the application servers include multiple
application servers in the distributed system, and the database server includes one or more

database servers in the distributed system.

As an embodiment of the present application, the application server synchronization unit
201 is specifically configured to select one application server as a time server, adjust a time of
the time server to the target time, and synchronize times of the remaining application servers with

the time of the time server by taking the time of the time server as a reference.

As an embodiment of the present application, the apparatus further includes a timer 204
configured to provide a time interval, and the application server synchronization unit 201
synchronizes times of the remaining application servers with the time of the time server by taking

the time interval as a cycle.



As an embodiment of the present application, the time offset calculation unit 202 is
specifically configured to acquire a time of the database server, subtract the time of the database
server from the target time to obtain the time offset, and push the time offset to the application

Servers.

As an embodiment of the present application, the time function modification unit 203 is
specifically configured to modify time functions related to services in the database operation

instructions generated by the application servers.

Through the apparatus in the embodiment of the present application, the problem in the
prior art that frequently modifying a time of a database server leads to database failure so that
service simulation cannot be completed can be solved. For a distributed system, especially an
application scenario which involves service simulation in the field of finance, the technical
solution of the present application can carry out financial service simulation flexibly as required,
and obtain states of accounts in a future period of time, thus ensuring information security of

users and financial institutions.

FIG. 3 is a schematic structural diagram of a system for implementing cross-time domain

consistency in a financial system according to an embodiment of the present application.

In this embodiment, how the solution of implementing cross-time domain consistency in a
distributed system is implemented is described by taking a financial application scenario as an
example. The distributed financial system includes: a simulated financial service 301. The
simulated financial service 301 is related to an application server 302, an application server 303,
and a database server 304 respectively. The application server 302 is set as a time server, to serve
as a time reference during the service simulation. The application server 302 and the application
server 303 as well as the database server 304 are all devices related to the service simulation. The

whole distributed financial system further includes other application servers or database servers.

In the example, the apparatus of the present application is dispersed in the application server
302 and the application server 303 or is a separate computer. Those skilled in the art can
understand that the apparatus of the present application may be a software module that
implements a corresponding function, and may also be a logic circuit that implements the
corresponding function, which is not limited to an apparatus located in a spatial position. The
apparatus may also be dispersed in related servers in the distributed financial system in the form



of a functional unit or module, or may be an underlying framework structure of a server.

In this embodiment, a flowchart of a method for implementing cross-time domain
consistency in a distributed financial system is shown in FIG. 4, in which an application server
302 is set as a time server and times of other application servers need to be synchronized by

taking the time of the application server 302 as a reference.

Referring to FIG. 3 and FIG. 4, when a service time needs to be adjusted to a time in the
future (a target time) in simulation of a financial service (simulation of a loan service), for
example, the target time is 15:30 on April 2, 2015, the time of the application server 302 is 15:30
on April 1, 2015, the time of the application server 303 is 15:32 on April 1, 2015, and the time of
the database server is 15:33 on April 1, 2015, it is necessary to add new interest data to the

database server 304.

Step 401: A target time and simulation of a loan service are determined according to set

information.

In this step, a target time and simulation of a loan service may be determined according to
set information input by a user with an input device such as a mouse or a keyboard, so that
application servers and database servers related to the simulation of the loan service may be
obtained in a manner similar to the name of the service simulation and a list of associated devices.
In order to simply describe the technical solution of the present application, the application
servers related to the loan service are an application server 302 and an application server 303, the
associated database server is a database server 304, and the time server is the application server
302.

Step 402: The target time is sent to a time server, and the time server adjusts a system time
to the target time. In this example, the application server 302 adjusts the system time to 15:30 on
April 2, 2015.

Step 403: The application server obtains a time of the time server, and synchronizes its own
system time with the time of the time server.

In this step, the application server 303 may actively acquire the time of the time server, thus
implementing time synchronization, and the time server may also actively send a time

synchronization instruction, which includes the time of the time server, to the application server
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303, to instruct the application server 303 to perform time synchronization according to the time.

Specifically, the application server 303 synchronizes its own time 15:32 on April 1, 2015
into the time of the time server, i.e., 15:30 on April 2, 2015.

Step 404: The application server periodically performs time synchronization with the time

Server.

In this step, the application server 303 may calculate a time interval according to its own
timer. Each time the time interval elapses, the application server 303 actively acquires a time
from the time server, to perform time synchronization, or the time server has a timer for
calculating a time interval, and each time the time interval elapses, the time server actively sends
a synchronization instruction including a time to the application server 303, to instruct the

application server 303 to perform time synchronization.

Specifically, after 10 minutes, the time of the application server 303 synchronized is 15:41
on April 2, 2015. In the manner of this step, the application server is synchronized with the time
server by taking 10 minutes as a time interval. At this point, the time of the time server is 15:40
on April 2, 2015, and after synchronization, the time of the application server 303 is 15:40 on
April 2, 2015.

Step 405: Times of the time server and the database server are acquired.

The time of the database server may be acquired by sending a time acquisition instruction to
the database server 304, for example, a database instruction, select now() from dual. The

instruction is acquiring the time of the database server.

In this example, the time of the database server is 15:33 on April 1, 2015 as described above,
and the time of the time server is 15:30 on April 2, 2015.

Step 406: A difference between the time of the time server and the time of the database

server is calculated, to obtain a time offset.

Specifically, according to that the time of the time server is 15:30 on April 2, 2015 and the
time of the database server is 15:33 on April 1, 2015, it is obtained that a time offset is 23 hours

and 57 minutes.
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Step 407: The time offset is pushed to application servers related to service simulation.

In this step, the time offset is put in a multi-thread manner to be pushed to all application
servers related to the simulation of the loan service. In this example, there are only the
application server 302 and the application server 303, and the application server 302 is a time
server. If the time offset is calculated on the time server, in this step, it is only necessary to put
the time offset in a thread to be pushed to the application server 303. If the simulation of the loan
service is further related to other application servers, the time offset may be pushed to all the
related application servers at the same time in a multi-thread way. The application servers related
to the services include application servers in the distributed system whose service times need to

rely on the time of the database server.

Step 405 to step 407 may be performed on a separate device, and may also be performed on
the application server 303. As a preferred embodiment, the above steps may be performed on a

time server.

Step 408: Time functions in database operation instructions generated by the application

servers related to the service simulation are modified.

As it is simulation of a loan service in this embodiment, which may produce interest on loan
every day, the application server 303 generates a database operation instruction of adding an
interest bearing record to the database. The database operation instruction includes a time
function of interest bearing, for example, select now() from dual. A time function in the database
operation instruction is modified, that is, select DATE_ADD(now(),INTERVAL A MINUTE)
from dual, in which the now() function is a function of acquiring the time of the database server,
INTERVAL A MINUTE is a time offset, DATE_ADD() is a function of adding the time offset to
the time of the database, and dual is a database table. It can be seen that any desired time can be

simulated when time offset is performed.

The application server may determine which time function needs to be modified in a manner
of identifying time function method names in the database operation instruction, for example,
time functions of OB and mysq|l are:
now()/current_time()/current_timestamp()/strict_current_timestamp() and the like, and the time
functions can flexibly support configuration of time functions requiring time offset and time

functions not requiring time offset. In this case, synchronization of a service time recorded in the
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database with the time of the application server can be implemented without changing the time of
the database server, which ensures cross-time domain consistency during simulation of a

financial service.

In another embodiment, if multiple database servers and multiple application servers are
involved in a service simulation, some application servers need to perform operations in one or
more database servers, and the time of each database server may be different, then in step 405, it

IS necessary to obtain times of all the database servers and the time of the time server.

In step 406, differences between the time of the time server and the times of the multiple
database servers are calculated respectively, to obtain multiple time offsets, and a matching

relationship between each time offset and the corresponding database server is recorded.

In step 407, the corresponding time offsets are pushed, according to application servers

related to service simulation and corresponding database servers, to the application servers.

In this step, one application server may need to send database operation instructions to
several database servers, and time functions in the database operation instructions sent to the
database servers all need to be modified differently, that is, a time offset between the time of a
database server A and the target time is A, a time offset between the time of a database server B
and the target time is B, a time offset between the time of a database server C and the target time

is C, and the different time offsets are sent to the application server.

Step 408: The time functions in the database operation instructions sent by the application

server to the different database servers are modified according to the corresponding time offsets.

Specifically, the time function in the database operation instruction sent by the application
server to the database server A is modified according to the time offset A, the time function in the
database operation instruction sent by the application server to the database server B is modified
according to the time offset B, and the time function in the database operation instruction sent by

the application server to the database server C is modified according to the time offset C.

Through the method and the apparatus in the embodiments of the present application, time
adjustment and switching in a distributed system can be implemented, especially for service
simulation in a financial-level distributed system, failure of a database server may be avoided, so

that security of data and information of a financial system can be detected.
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An improvement on a technology may be obviously distinguished as an improvement on
hardware (for example, an improvement on a circuit structure such as a diode, a transistor, and a
switch) or an improvement on software (an improvement on a method procedure). However, with
the development of technologies, improvements on many method procedures at present may be
considered as direct improvements on hardware circuit structures. Almost all designers program
the improved method procedures into hardware circuits to obtain corresponding hardware circuit
structures. Therefore, it cannot be assumed that an improvement on a method procedure cannot
be implemented by using a hardware entity module. For example, a Programmable Logic Device
(PLD) (for example, a Field Programmable Gate Array (FPGA)) is such an integrated circuit, and
logic functions thereof are determined by a user via programming its devices. Designers program
by themselves to "integrate™ a digital system into a piece of PLD, without inviting a chip
manufacturer to design and manufacture a dedicated integrated circuit chip 2. Moreover, at
present, the programming is mostly implemented by using "logic compiler™" software, instead of
manually manufacturing an integrated circuit chip. The software is similar to a software complier
used for developing and writing a program, and original code before compiling also needs to be
written in a specific programming language, which is referred to as a Hardware Description
Language (HDL). There are many types of HDLs, such as ABEL (Advanced Boolean Expression
Language), AHDL (Altera Hardware Description Language), Confluence, CUPL (Cornell
University Programming Language), HDCal, JHDL (Java Hardware Description Language),
Lava, Lola, MyHDL, PALASM, and RHDL (Ruby Hardware Description Language), among
which  VHDL (Very-High-Speed Integrated Circuit Hardware Description Language) and
Verilog2 are most commonly used now. Those skilled in the art also should know that a hardware
circuit for implementing the logic method procedure may be easily obtained only by slightly
logically programming the method procedure using the above several hardware description

languages and programming it into an integrated circuit.

A controller may be implemented in any suitable manner. For example, the controller may
be in the form of, for example, a microprocessor or a processor and a computer readable medium
storing computer readable program codes (for example, software or firmware) executable by the
(micro)processor, a logic gate, a switch, an Application Specific Integrated Circuit (ASIC), a
programmable logic controller, and an embedded micro-controller. Examples of the controller
include, but are not limited to, the following micro-controllers: ARC 625D, Atmel AT91SAM,
Microchip PIC18F26K20, and Silicone Labs C8051F320. A memory controller may also be
implemented as a part of control logic of a memory.
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Those skilled in the art also know that, in addition to implementing the controller by using
pure computer readable program codes, the method steps may be logically programmed to enable
the controller to implement the same function in the form of a logic gate, a switch, an application
specific integrated circuit, a programmable logic controller and an embedded microcontroller.
Therefore, such a controller may be considered as a hardware component, and apparatuses
included therein and configured to implement various functions may also be considered as
structures inside the hardware component. Alternatively, further, the apparatuses configured to
implement various functions may be considered as both software modules for implementing the

method and structures inside the hardware component.

The system, apparatus, module or unit illustrated in the above embodiments may
specifically be implemented by using a computer chip or an entity, or a product having a certain

function.

For ease of description, when the apparatus is described, it is divided into various units in
terms of functions for respective descriptions. Definitely, when the present application is
implemented, the functions of the units may be implemented in the same or multiple software

and/or hardware.

Based on the foregoing descriptions of the implementation manners, those skilled in the art
may clearly understand that the present application may be implemented by software plus a
necessary universal hardware platform. Based on such understanding, the technical solutions of
the present application essentially, or the portion contributing to the prior art may be embodied in
the form of a software product. The computer software product may be stored in a storage
medium, such as a ROM/RAM, a magnetic disk, or an optical disc, and include several
instructions that enable a computer device (which may be a personal computer, a server, a
network device, or the like) to execute the method in the embodiments or certain portions of the
embodiments of the present application.

The embodiments in the specification are described progressively, identical or similar parts
of the embodiments may be obtained with reference to each other, and each embodiment
emphasizes a part different from other embodiments. Especially, the system embodiment is
basically similar to the method embodiment, so it is described simply. For related parts, refer to
the descriptions of the parts in the method embodiment.
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The present application is applicable to various universal or dedicated computer system
environments or configurations, such as, a personal computer, a server computer, a handheld
device or a portable device, a tablet device, a multi-processor system, a microprocessor-based
system, a set top box, a programmable consumer electronic device, a network PC, a
minicomputer, a mainframe computer, and a distributed computing environment including any of

the above systems or devices.

The present application may be described in a common context of a computer executable
instruction executed by a computer, for example, a program module. Generally, the program
module includes a routine, a program, an object, an assembly, a data structure, and the like for
executing a specific task or implementing a specific abstract data type. The present application
may also be practiced in a distributed computing environment, and in the distributed computing
environment, a task is executed by using remote processing devices connected through a
communication network. In the distributed computing environment, the program module may be

located in a local and remote computer storage medium including a storage device.

Although the present application is described through embodiments, those of ordinary skill
in the art should know that the present application has many variations and changes without
departing from the spirit of the present application, and it is expected that the appended claims

cover the variations and changes without departing from the spirit of the present application.
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Claims

1. A method for implementing cross-time domain consistency in a distributed system,

comprising:

synchronizing times of application servers according to a set target time;

obtaining, through calculation, a time offset between the target time and a time of a database

server, and sending the time offset to the application servers; and

modifying, according to the time offset, time functions in database operation instructions
generated by the application servers, to implement cross-time domain consistency in the
distributed system.

2. The method of claim 1, wherein the application servers comprise multiple application
servers in the distributed system, and the database server comprises one or more database servers

in the distributed system.

3. The method of claim 2, wherein the application servers comprise application servers
related to services in service simulation, and the database server comprises database servers

related to the services in the service simulation.

4. The method of claim 3, wherein the synchronizing times of application servers according
to a set target time further specifically comprises: selecting one application server as a time
server, adjusting a time of the time server to the target time, and synchronizing times of the
remaining application servers with the time of the time server by taking the time of the time

server as a reference.

5. The method of claim 4, wherein the synchronizing times of the remaining application
servers with the time of the time server by taking the time of the time server as a reference
further comprises: synchronizing times of the remaining application servers with the time of the

time server by taking a time interval as a cycle.

6. The method of claim 3, wherein the obtaining, through calculation, a time offset between
the target time and a time of a database server, and sending the time offset to the application

servers further specifically comprises: acquiring a time of the database server, subtracting the
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time of the database server from the target time to obtain the time offset, and pushing the time

offset to the application servers.

7. The method of claim 3, wherein the modifying, according to the time offset, time
functions in database operation instructions generated by the application servers further
specifically comprises: modifying time functions related to services in the database operation

instructions generated by the application servers.

8. An apparatus for implementing cross-time domain consistency in a distributed system,

comprising:

an application server synchronization unit configured to synchronize times of application

servers according to a set target time;

a time offset calculation unit configured to obtain, through calculation, a time offset between
the target time and a time of a database server, and send the time offset to the application servers;
and

a time function modification unit configured to modify, according to the time offset, time
functions in database operation instructions generated by the application servers, to implement

cross-time domain consistency in the distributed system.

9. The apparatus of claim 8, wherein the application servers comprise multiple application
servers in the distributed system, and the database server comprises one or more database servers

in the distributed system.

10. The apparatus of claim 9, wherein the application servers comprise application servers
related to services in service simulation, and the database server comprises database servers

related to the services in the service simulation.

11. The apparatus of claim 10, wherein the application server synchronization unit is
specifically configured to select one application server as a time server, adjust a time of the time
server to the target time, and synchronize times of the remaining application servers with the time

of the time server by taking the time of the time server as a reference.

12. The apparatus of claim 11, further comprising a timer configured to provide a time
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interval, the application server synchronization unit synchronizing times of the remaining

application servers with the time of the time server by taking the time interval as a cycle.

13. The apparatus of claim 10, wherein the time offset calculation unit is specifically
configured to acquire a time of the database server, subtract the time of the database server from

the target time to obtain the time offset, and push the time offset to the application servers.

14. The apparatus of claim 10, wherein the time function modification unit is specifically
configured to modify time functions related to services in the database operation instructions
generated by the application servers.
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