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DATA PROCESSING METHODS, APPARATUSES, ELECTRONIC DEVICES 

AND COMPUTER-READABLE STORAGE MEDIA 

 

TECHNICAL FIELD 

[0001] The disclosure relates to the field of neural network computing, and in particular, 

to a data processing method, apparatus, electronic device, and computer-readable storage 

medium. 

 

BACKGROUND 

[0002] With the development of science and technology, human society is rapidly entering 

an era of intelligence. The important feature of the era of intelligence is that people may 

acquire more and more types of data, the amount of data that people may acquire is 

becoming larger and larger, and the demand for the data processing speed is becoming 

higher and higher. 

[0003] Chips are the cornerstone of data processing, which essentially determine the 

ability to process data. From the perspective of application fields, the chips are mainly 

developed in two routes. One is general-purpose chips, for example, central processing units 

(CPU) and the like, which can provide great flexibility but have low effective computing 

power when processing algorithms in a specific field; the other is special-purpose chips, for 

example, tensor processing units (TPU) and the like, which have high effective computing 

power in certain specific fields but are poor in processing capacity or even have no 

processing capacity in flexible and universal fields. 

[0004] Due to various data types and numerous data volumes in the era of intelligence, the 

chips are required to not only process changing algorithms in different fields with extremely 

high flexibility, but also rapidly process a great number of dramatically increasing data 

volumes with extremely strong processing capacities. 

[0005] A multi-core structure in the existing technology is shown in FIG. 1a. In a multi-

core structure (such as SMP, Symmetric Multi-Processor), there are generally two ways of 

data transmission among cores. 

[0006] Scheme 1: Data is transmitted through the shared memory. The sending core writes 

the data into the shared memory, and then the receiving core reads the shared memory to 

retrieve the data. The process is shown in FIG. 1b. Scheme 1 has the following 

disadvantages: the processing mechanism for data consistency is complex, and the sequence 
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of tasks run by the sending core and receiving core needs to be specially arranged, for 

example, the time for the receiving core to read the data cannot be earlier than the time for 

the sending core to write the data; special circuits are needed to ensure data consistency, 

such as adding storage locks. When the sending core writes data into the shared memory, 

the memory is locked by the lock signal S_Locked, and no other core can operate the shared 

memory. When the receiving core reads data from the shared memory, the shared memory 

is locked by the lock signal D_Locked, and no other core can operate the shared memory. A 

special program is required to deal with data consistency. For example, before the receiving 

core reads data, it is required to check whether the shared memory is locked. The data can 

only be read when the shared memory is not locked. The data needs to be transferred once 

in the shared memory, and requires one more read and write operation. 

[0007] Existing scheme 2: The sending core sends data to the mailbox of the receiving 

core, and the mailbox of the receiving core is a fixed storage area in the receiving core, 

which can receive information from different sending cores. The process is shown in FIG. 

1c. Scheme 2 has the following disadvantages: the size of the mailbox is limited, which 

limits the size of the data sent by the sending core; when the task processing speeds of the 

receiving core and the sending core are inconsistent, the core with fast processing speed 

needs to wait for the core with slow processing speed, which affects the overall performance 

of the entire multi-core system; to receive the data of the sending core, the receiving core 

needs to interrupt the program being executed to process the received data, thereby reducing 

the processing efficiency of the receiving core. 

[0008] It can be seen from the above two schemes that when dealing with the data 

consistency problem in data exchange between multiple cores in the existing technology, 

there are problems of complex processing mechanism for data consistency and low 

processing efficiency. 

 

SUMMARY 

[0009] The summary is provided to introduce concepts in a brief form, which will be 

described in detail in the Detailed Description that follows. The summary is not intended to 

identify key features or essential features of the claimed technical solution, nor is it intended 

to be used to limit the scope of the claimed technical solution. In order to solve the problems 

of complex data consistency processing mechanism and low processing efficiency when 

dealing with the data consistency problem in data exchange between multiple cores in the 
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existing technology, the embodiments of the present disclosure provide the following data 

processing methods, devices, electronic devices and computer-readable storage media. 

[0010] In a first aspect, the embodiments of the present disclosure provide a data 

processing method, including: 

[0011] receiving, by a processing core, a synchronization signal; 

[0012] determining, by the processing core, according to the synchronization signal, a first 

storage area used by a self-task of the processing core and a second storage area used by a 

non-self-task of the processing core; 

[0013] wherein the first storage area differs from the second storage area; 

[0014] accessing the first storage area to execute the self-task and accessing the second 

storage area to execute the non-self-task by the processing core. 

[0015] Through the above solution, in each synchronization signal, the storage areas 

corresponding to different types of tasks of the processing core are separated, so that 

multiple tasks of the processing core may read from and write into different storage areas in 

parallel, without the need for complex data consistency processing mechanism, improving 

the efficiency of processing cores. 

[0016] Further, the first storage area includes a plurality of first memories; the self-task 

includes a computational task and a sending task; and the computational task and the sending 

task use a same first memory, or the computational task and the sending task use different 

first memories. 

[0017] Further, the self-task includes a plurality of the sending tasks, wherein each of the 

sending tasks corresponds to a different or same target processing core, and each of the 

sending tasks is marked with a storage area of the target processing core. 

[0018] Further, the second storage area includes a plurality of second memories; the non-

self-task includes at least one receiving task, wherein different receiving tasks use different 

second memories. 

[0019] Further, different receiving tasks correspond to different source processing cores or 

a same source processing core. 

[0020] Further, before the processing core receives the synchronization signal, 

[0021] the processing core receives configuration information, the configuration 

information including, in a synchronization cycle determined by each synchronization 

signal, a task of the processing core and a storage area corresponding to the task. 
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[0022] In a second aspect, the embodiments of the present disclosure provide a data 

processing method, including: 

[0023] receiving, by a processing core, a synchronization signal; 

[0024] executing, by the processing core, a computational task and a receiving task in a 

synchronization cycle determined by the synchronization signal, wherein data of the 

receiving task is from a source processing core; 

[0025] accessing, by the processing core, a first storage area to execute the computational 

task; 

[0026] receiving the data transmitted from the source processing core and writing the data 

into a second storage area by the processing core; 

[0027] wherein the first storage area differs from the second storage area. 

[0028] Further, the data of the receiving task is from a plurality of the source processing 

cores, and the processing core has a plurality of second storage areas corresponding to 

different source processing cores or a same source processing core. 

[0029] In a third aspect, the embodiments of the present disclosure provide a data 

processing apparatus, including: 

[0030] a synchronization signal receiving module for receiving a synchronization signal 

by a processing core; 

[0031] a storage area determining module for determining a first storage area used by a 

self-task of the processing core and a second storage area used by a non-self-task of the 

processing core by the processing core, according to the synchronization signal; 

[0032] wherein the first storage area differs from the second storage area; 

[0033] a task executing module for accessing the first storage area to execute the self-task 

and accessing the second storage area to execute the non-self-task by the processing core. 

[0034] Further, the first storage area includes a plurality of first memories; the self-task 

includes a computational task and a sending task; and the computational task and the sending 

task use a same first memory, or the computational task and the sending task use different 

first memories. 

[0035] Further, the self-task includes a plurality of the sending tasks, wherein each of the 

sending tasks corresponds to a different or same target processing core, and each of the 

sending tasks is marked with a storage area of the target processing core. 
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[0036] Further, the second storage area includes a plurality of second memories; the non-

self-task includes at least one receiving task, wherein different receiving tasks use different 

second memories. 

[0037] Further, different receiving tasks correspond to different source processing cores or 

a same source processing core. 

[0038] Further, the data processing apparatus further includes: 

[0039] a configuration information receiving module for receiving configuration 

information by the processing core, the configuration information including, in a 

synchronization cycle determined by each synchronization signal, a task of the processing 

core and a storage area corresponding to the task. 

[0040] In a fourth aspect, the embodiments of the present disclosure provide a data 

processing apparatus, including: 

[0041] a synchronization signal receiving module for receiving a synchronization signal 

by a processing core; 

[0042] a task determining module for executing a computational task and a receiving task 

by the processing core in a synchronization cycle determined by the synchronization signal, 

wherein data of the receiving task is from a source processing core; 

[0043] a computational task executing module for accessing a first storage area to execute 

the computational task by the processing core; 

[0044] a receiving task executing module for receiving the data transmitted from the 

source processing core and writing the data into a second storage area by the processing 

core; 

[0045] wherein the first storage area differs from the second storage area. 

[0046] Further, the data of the receiving task is from a plurality of the source processing 

cores, and the processing core has a plurality of second storage areas corresponding to 

different source processing cores or a same source processing core. 

[0047] In a fifth aspect, the embodiments of the present disclosure provide an electronic 

device, including: a memory for storing computer-readable instructions; and one or more 

processors for executing the computer-readable instructions, which, upon execution, cause 

the processors to implement any one of the data processing methods in the first aspect. 

[0048] In a sixth aspect, the embodiments of the present disclosure provide a non-

transitory computer-readable storage medium, the non-transitory computer-readable storage 
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medium storing computer-readable instructions for causing a computer to execute any one 

of the data processing methods in the first aspect. 

[0049] In a seventh aspect, the embodiments of the present disclosure provide a computer 

program product, wherein the program includes computer-readable instructions for 

implementing any one of the data processing methods in the first aspect, when the program 

is executed on a computer. 

[0050] The embodiments of the present disclosure provide a data processing method, 

apparatus, electronic device and computer-readable storage medium. The data processing 

method includes: receiving, by a processing core, a synchronization signal; determining, by 

the processing core, according to the synchronization signal, a first storage area used by a 

self-task of the processing core and a second storage area used by a non-self-task of the 

processing core; wherein the first storage area differs from the second storage area; 

accessing the first storage area to execute the self-task and accessing the second storage area 

to execute the non-self-task by the processing core. Through the above method, the storage 

areas corresponding to different tasks of the processing core are separated, which solves the 

technical problems of complex data consistency processing mechanism and low processing 

efficiency caused by reading from and writing into the same storage area in the existing 

technology.  

[0051] The above description is only an overview of the technical solutions of the present 

disclosure. For a clearer understanding of the technical means of the present disclosure for 

implementation according to the content of the specification, and to make the above and 

other objectives, features, and advantages of the present disclosure clearer and more 

comprehensible, detailed description is provided as follows with reference to preferred 

embodiments and accompanying drawings. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0052] The above and other features, advantages, and aspects of embodiments of the 

present disclosure will become more apparent in conjunction with the accompanying 

drawings and with reference to the following specific embodiments. Throughout the 

accompanying drawings, the same or similar reference numerals represent the same or 

similar elements. It should be understood that the accompanying drawings are schematic 

and that the originals and elements are not necessarily drawn to scale. 
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[0053] FIG. 1a-FIG. 1c are schematic diagrams of background technology of the present 

disclosure; 

[0054] FIG. 2 is a schematic diagram of an application scenario of the present disclosure; 

[0055] FIG. 3 is a schematic flowchart of an embodiment of a data processing method 

provided by the present disclosure; 

[0056] FIG. 4 is a schematic flowchart of another embodiment of a data processing method 

provided by the present disclosure; 

[0057] FIG. 5 is a schematic diagram of data exchange between processing cores in the 

data processing method provided by the present disclosure; 

[0058] FIG. 6 is a task sequence diagram of data exchange between processing cores in 

the data processing method provided by the present disclosure;  

[0059] FIG. 7 is a schematic structural diagram of an embodiment of a data processing 

apparatus according to an embodiment of the present disclosure; 

[0060] FIG. 8 is a schematic structural diagram of another embodiment of a data 

processing apparatus according to an embodiment of the present disclosure; 

[0061] FIG. 9 is a schematic structural diagram of an electronic device according to an 

embodiment of the present disclosure. 

 

DETAILED DESCRIPTION 

[0062] Embodiments of the present disclosure will be described in greater detail below 

with reference to the accompanying drawings. While some embodiments of the present 

disclosure are shown in the accompanying drawings, it should be understood that the present 

disclosure may be implemented in various forms and should not be construed as being 

limited to the embodiments set forth herein, instead these embodiments are provided for a 

more thorough and complete understanding of the present disclosure. It should be 

understood that the accompanying drawings and embodiments of the present disclosure are 

for exemplary purposes only and are not intended to limit the scope of protection of the 

present disclosure. 

[0063] It should be understood that the individual steps documented in the method 

embodiments of the present disclosure may be performed in a different order, and/or in 

parallel. In addition, the method embodiments may include additional steps and/or omit the 

steps illustrated. The scope of the present disclosure is not limited in this regard. 
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[0064] The term "include" and its variations are used herein as an open inclusion, that is, 

"including, but not limited to". The term "based on" means "based, at least in part, on". The 

term "an embodiment" means "at least one embodiment". The term "another embodiment" 

means "at least one additional embodiment". The term "some embodiments" means "at least 

some embodiments". Relevant definitions of other terms will be given in the descriptions 

below. 

[0065] It should be noted that the concepts such as "first" and "second" mentioned in the 

present disclosure are used only to distinguish between different apparatuses, modules or 

units, and are not intended to define the order or mutual interdependence of the functions 

performed by these apparatuses, modules or units. 

[0066] It should be noted that the modifications of "one", "a" and "plurality of" referred to 

in the present disclosure are illustrative rather than limiting, and it should be understood by 

those skilled in the art to mean "one or more" unless the context clearly indicates otherwise. 

[0067] The names of messages or information exchanged between the plurality of 

apparatuses in the embodiments of the present disclosure are used for illustrative purposes 

only and are not intended to limit the scope of the messages or information. 

[0068] FIG. 2 is a schematic diagram of an application scenario of an embodiment of the 

present disclosure. As shown in FIG. 2, a synchronization signal generator 201 generates a 

synchronization signal Sync to multiple processing cores 202; after receiving the Sync, the 

multiple processing cores 202 enter the superstep determined by the Sync signal and start to 

process the respective tasks of the multiple processing cores. After all the processing cores 

complete the respective tasks of their own cores, the synchronization signal generator 201 

generates a new synchronization signal Sync to cause the multiple processing cores to enter 

a new superstep to complete new tasks. 

[0069] FIG. 3 is a flowchart of an embodiment of a data processing method according to 

an embodiment of the present disclosure. The data processing method according to the 

embodiment may be executed by any one of the processing cores in a multi-core processor. 

Alternatively, the data processing method may be performed by a data processing apparatus. 

The data processing apparatus may be implemented as software, or implemented as a 

combination of software and hardware, and the data processing apparatus may be integrated 

in a certain device of a data processing system, such as in a data processing server or a data 

processing terminal device. As shown in FIG. 3, the method includes the following steps: 

[0070] Step S301, a processing core receives a synchronization signal; 
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[0071] The technical solution of the present disclosure is used in multi-core structure 

systems using BSP (Bulk Synchronous Parallel) synchronization mechanism. The BSP 

synchronization mechanism is that all processing cores in the multi-core system are 

synchronized by a synchronization signal, the time between two synchronization signals is 

called a superstep, and each processing core processes each task of the processing core in 

the duration of a superstep. In the step S301, a processing core receives the synchronization 

signal generated by the synchronization signal generator 201, which indicates that the 

processing core can process a new task. 

[0072] Step S302, the processing core determines, according to the synchronization signal, 

a first storage area used by a self-task of the processing core and a second storage area used 

by a non-self-task of the processing core; 

[0073] In this step, when the synchronization signal is determined, the first storage area 

used by the self-task and the second storage area used by the non-self-task in the 

synchronization cycle determined by the synchronization signal are determined. 

[0074] It should be noted that in the synchronization cycle determined by the next 

synchronization signal, the corresponding relationship between self-tasks and non-self-tasks 

of the processing core and the storage areas may change. For example, the self-task uses the 

second storage area, and the non-self-task uses the first storage area. The storage areas used 

by the self-tasks and non-self-tasks in the processing core are adjusted according to different 

synchronization signals. 

[0075] In the present disclosure, the first storage area differs from the second storage area. 

The first storage area differing from the second storage area refers to that the reading and 

writing of the first storage area and the reading and writing of the second storage area are 

independent of each other. For example, the first storage area and the second storage area 

are two memories or two groups of memories physically separated. 

[0076] In the present disclosure, the synchronization signal has a predetermined sequence 

or parameter, and the sequence or parameter may uniquely determine a synchronization 

signal. For example, a complete task needs to be completed within n synchronization cycles. 

The complete task is divided into multiple subtasks, and each subtask is assigned to one or 

more processing cores for execution. It is predetermined that a subtask is completed by 

which processing core or cores in a superstep determined by which synchronization signal. 

Therefore, in this step, the processing core can uniquely determine a synchronization signal 

according to the sequence or parameter of the synchronization signal, and can determine the 
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self-task through the synchronization signal. Since the tasks are predetermined, the storage 

areas used by the tasks can be predetermined. 

[0077] Optionally, the first storage area includes a plurality of first memories; the self-task 

includes a computational task and a sending task; and the computational task and the sending 

task use a same first memory, or the computational task and the sending task use different 

first memories. The computational task is that the processing core obtains the data to be 

computed from the first storage area, performs computation on the data to obtain a 

computational result, and stores the computational result in the first storage area; the sending 

task is that the processing core obtains the data to be sent from the first storage area, and 

sends the data to be sent to a target processing core according to the target processing core 

and the storage area of the target processing core that are pointed to by the sending task. The 

computational task and the sending task may use a same first memory. For example, the 

processing core executes the computational task and stores the computational task result in 

the first memory, and then sends the computational result to the target processing core; at 

this time, the computational task and the sending task use the same first memory. 

Alternatively, the computational task and the sending task use different first memories; at 

this time, the data sent by the sending task is not related to the data used by the computational 

task, and the two are stored in different first memories and can be processed in parallel. 

[0078] Optionally, the self-task includes a plurality of sending tasks, wherein each of the 

sending tasks corresponds to a different or same target processing core, and each of the 

sending tasks is marked with a storage area of the target processing core. For example, there 

are three sending tasks with the respective target processing cores C1, C2 and C3. A sending 

task is marked with a storage area in the target processing core, indicating that in which 

storage area of the target processing core the data sent by the sending task needs to be stored; 

for example, being marked with the target processing core C1, the second storage area with 

ID equal to 1 indicates that the data sent to the target processing core C1 needs to be stored 

in a first one of memories of the second storage area in the target processing core C1. The 

mark may also be a specific storage address of the storage area. 

[0079] Optionally, the second storage area includes a plurality of second memories; the 

non-self-task includes at least one receiving task, wherein different receiving tasks use 

different second memories. In this optional embodiment, the second storage area is for 

storing data sent by the source processing core. The processing core includes a receiving 

circuit, configured to receive the data sent by the source processing core, and store the data 
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sent by the source processing core, according to an address in the receiving task, to a second 

memory indicated by the address. Different receiving tasks use different second memories. 

That is, in a superstep, the receiving tasks of the processing core are determined and the 

second memories corresponding to the receiving tasks are also determined. 

[0080] In this step, according to the predetermined tasks of the processing core and the 

storage areas corresponding to these tasks, the storage area used by the self-task of the 

processing core can be isolated from the storage area used by the non-self-task of the 

processing core, so as to maintain data consistency. 

[0081] Step S303, the processing core accesses the first storage area to execute the self-

task, and accesses the second storage area to execute the non-self-task. 

[0082] After the storage area used by the task of the processing core is determined in step 

S302, the process core accesses the storage areas to execute corresponding tasks. For 

example, the processing core is required to complete three subtasks in the superstep 

determined by the synchronization signal. The subtasks are as follows: acquiring 

computational  data from a first memory of a first storage area in the processing core, 

performing computation and storing back in the first memory of the first storage area; 

acquiring sending data from a second memory of the first storage area in the processing core, 

and sending it to a third memory of a first storage area in the target processing core C2; 

receiving data from the source processing core C3 and storing it in a first memory of a 

second storage area of the processing core. When the processing core is executing the above 

subtasks, since the storage areas and the memories of the storage areas are physically 

independent of each other, there is no problem of data inconsistency, and no special circuit 

is required to ensure data consistency.  

[0083] Optionally, before the step S301, step S3001 may be included: the processing core 

receives configuration information, the configuration information including, in a 

synchronization cycle determined by each synchronization signal, a task of the processing 

core and a storage area corresponding to the task. 

[0084] In this step, the process core receives configuration information, the configuration 

information including, in a synchronization cycle determined by each synchronization 

signal, tasks of the processing core and a storage area corresponding to each task. The 

configuration information is generated by the upper-level program, which divides a 

complete task into multiple subtasks, and the subtasks that can be completed in parallel are 

assigned to be completed in the same synchronization cycle. For example, a convolutional 
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neural network includes multiple neural nodes, and the tasks performed by the neural nodes 

on the same layer are assigned to multiple processing cores for processing in the same 

synchronization cycle (assuming there are enough processing cores), then the number of 

synchronization cycles required is the same as the layers of neural networks. In this way, in 

each synchronization cycle, the tasks processed by each processing core are predetermined, 

and each task can be assigned a storage area in advance, so that the storage area does not 

need to be shared among multiple tasks, and thus data inconsistency problem is not 

generated. 

[0085] FIG. 4 is a flowchart of another embodiment of a data processing method according 

to an embodiment of the present disclosure. The data processing method according to the 

embodiment may be executed by any one of the processing cores in a multi-core processor. 

Alternatively, the data processing method may be performed by a data processing apparatus. 

The data processing apparatus may be implemented as software, or implemented as a 

combination of software and hardware, and the data processing apparatus may be integrated 

in a certain device of a data processing system, such as in a data processing server or a data 

processing terminal device. As shown in FIG. 4, the method includes the following steps: 

[0086] Step S401, a processing core receives a synchronization signal; 

[0087] Step S402, the processing core executes a computational task and a receiving task 

in a synchronization cycle determined by the synchronization signal, wherein data of the 

receiving task is from a source processing core; 

[0088] Step S403, the processing core accesses the first storage area to execute the 

computational task. 

[0089] Step S404, the processing core receives the data transmitted from the source 

processing core and writes the data into a second storage area; wherein the first storage area 

differs from the second storage area. 

[0090] Using two processing cores as an example to describe the embodiment in detail. 

FIG. 5 shows an example of a processing core C2 in the embodiment. The processing core 

C2 includes a processing unit PU, used for performing a computational task; a receiving 

circuit Rx, used for executing a receiving task, wherein data of the receiving task is from a 

source processing core C1. In the first superstep determined by the current synchronization 

signal, the computational task of the processing core C2 is to access the storage area M1 

and perform computation on the data in the storage area M1, and the receiving task is to 

receive the data of C1 and store the received data in the storage area M0. 
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[0091] As shown in FIG. 5, PU of the processing core C2 reads the data D1 from the 

storage area M1 via the address A1; the processing core C2 stores the received data D2 sent 

by C1 into the storage area M0 corresponding to the address A0.  

[0092] FIG. 6 shows a part of a complete task. As shown in FIG. 6, in the first superstep 

(Superstep1), the computational task of C2 accesses M1, and the receiving task of C2 

accesses M0; in the second superstep (Superstep2), the computational task of C2 accesses 

M0, and the receiving task accesses M1; in the third superstep (Superstep3), the 

computational task of C2 accesses M1, and the receiving task accesses M0. Since the data 

of the computational task of the current superstep is generally the data received by the 

receiving task in the previous superstep, the computational task and the receiving task are 

alternated between the two storage areas, which can improve the execution efficiency of the 

tasks without bringing data inconsistency problem. Similarly, the first storage area and the 

second storage area are two memories or two groups of memories that are physically 

independent of each other. 

[0093] Optionally, the data of the receiving task in the step S402 is from a plurality of the 

source processing cores, and the processing core has a plurality of second storage areas 

corresponding to different source processing cores or a same source processing core. 

[0094] In this optional embodiment, the processing core receives data sent by multiple 

source processing cores in the synchronization cycle determined by the synchronization 

signal, and each source processing core corresponds to a different second storage area in the 

processing core; the different second storage areas may be multiple second memories in the 

second storage area or multiple different storage spaces in the second storage area. 

[0095] The embodiments of the present disclosure provide a data processing method, 

apparatus, electronic device and computer-readable storage medium. The data processing 

method includes: receiving, by a processing core, a synchronization signal; determining, by 

the processing core, according to the synchronization signal, a first storage area used by a 

self-task of the processing core and a second storage area used by a non-self-task of the 

processing core; wherein the first storage area differs from the second storage area; 

accessing the first storage area to execute the self-task and accessing the second storage area 

to execute the non-self-task by the processing core. Through the above method, the storage 

areas corresponding to different tasks of the processing core are separated, which solves the 

technical problems of complex data consistency processing mechanism and low processing 
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efficiency caused by reading from and writing into the same storage area in the existing 

technology. 

[0096] In the above paragraphs, although the steps in the above-mentioned method 

embodiments are described in the above-mentioned order, it should be clear to those skilled 

in the art that the steps in the embodiments of the present disclosure are not necessarily 

executed in the above-mentioned order, and may also be performed in other order, such as 

in reverse order, in parallel, interleavedly or the like; and on the basis of the above-

mentioned steps, those skilled in the art may also add other steps. These obvious 

modifications or equivalent replacement modes should also be included within the 

protection scope of the present disclosure, and will not be repeated here. 

[0097] FIG. 7 is a schematic structural diagram of an embodiment of a data processing 

apparatus according to an embodiment of the present disclosure. As shown in FIG. 7, the 

apparatus 700 includes: a synchronization signal receiving module 701, a storage area 

determining module 702 and a task executing module 703. Among them, 

[0098] the synchronization signal receiving module 701 is for receiving a synchronization 

signal by a processing core; 

[0099] the storage area determining module 702 is for determining, according to the 

synchronization signal, a first storage area used by a self-task of the processing core and a 

second storage area used by a non-self-task of the processing core by the processing core; 

[0100] wherein the first storage area differs from the second storage area; 

[0101] the task executing module 703 is for accessing the first storage area to execute the 

self-task and accessing the second storage area to execute the non-self-task by the 

processing core. 

[0102] Further, the first storage area includes a plurality of first memories; the self-task 

includes a computational task and a sending task; and the computational task and the sending 

task use a same first memory, or the computational task and the sending task use different 

first memories. 

[0103] Further, the self-task includes a plurality of the sending tasks, wherein each of the 

sending tasks corresponds to a different or same target processing core, and each of the 

sending tasks is marked with a storage area of the target processing core. 

[0104] Further, the second storage area includes a plurality of second memories; the non-

self-task includes at least one receiving task, wherein different receiving tasks use different 

second memories. 
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[0105] Further, different receiving tasks correspond to different source processing cores or 

a same source processing core. 

[0106] Further, the data processing apparatus 700 further includes: 

[0107] a configuration information receiving module for receiving configuration 

information by the processing core, the configuration information including, in a 

synchronization cycle determined by each synchronization signal, a task of the processing 

core and a storage area corresponding to the task. 

[0108] The apparatus shown in FIG. 7 may execute the method of the embodiment shown 

in FIG. 3. For parts not described in detail in this embodiment, reference may be made to 

the related description of the embodiment shown in FIG. 3. For the execution process and 

technical effect of this technical solution, reference may be made to the description of the 

embodiment shown in FIG. 3, which will not be repeated here. 

[0109] FIG. 8 is a schematic structural diagram of an embodiment of a data processing 

apparatus according to an embodiment of the present disclosure. As shown in FIG. 8, the 

apparatus 800 includes a synchronization signal receiving module 801, a task determining 

module 802, a computational task executing module 803, and a receiving task executing 

module 804. Among them, 

[0110] the synchronization signal receiving module 801 is for receiving a synchronization 

signal by a processing core; 

[0111] the task determining module 802 is for executing a computational task and a 

receiving task by the processing core in a synchronization cycle determined by the 

synchronization signal, wherein data of the receiving task is from a source processing core; 

[0112] the computational task executing module 803 is for accessing a first storage area to 

execute the computational task by the processing core; 

[0113] the receiving task executing module 804 is for receiving the data transmitted from 

the source processing core and writing the data into a second storage area by the processing 

core; 

[0114] wherein the first storage area differs from the second storage area. 

[0115] Further, the data of the receiving task is from a plurality of the source processing 

cores, and the processing core has a plurality of second storage areas corresponding to 

different source processing cores or a same source processing core. 

[0116] The apparatus shown in FIG. 8 may execute the method of the embodiments shown 

in FIG. 4 to FIG. 6. For parts not described in detail in this embodiment, reference may be 
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made to the related description of the embodiments shown in FIG. 4 to FIG. 6. For the 

execution process and technical effect of this technical solution, reference may be made to 

the description of the embodiments shown in FIG. 4 to FIG. 6, which will not be repeated 

here. 

[0117] Next, referring to FIG. 9, it shows a schematic structural diagram of an electronic 

device (e.g., a terminal device or a server in FIG. 1) 900 suitable for implementing an 

embodiment of the present disclosure. The terminal device in the embodiments of the 

present disclosure may include, but are not limited to, mobile terminals such as mobile 

phones, notebook computers, digital broadcast receivers, PDAs (Personal Digital 

Assistants), PADs (Tablets), PMPs (Portable Multimedia Players), vehicle-mounted 

terminals (e.g., in-vehicle navigation terminals) and the like, and fixed terminals such as 

digital TVs, desktop computers and the like. The electronic device shown in FIG. 9 is only 

an example, and should not impose any limitation on the function and scope of use of the 

embodiments of the present disclosure. 

[0118] As shown in FIG. 9, the electronic device 900 may include a processing apparatus 

901, which may perform various appropriate actions and processes according to programs 

stored in a read only memory (ROM) 902 or programs loaded into a random access memory 

(RAM) 903 from a storage device 908. In the RAM 903, various programs and data 

necessary for the operation of the electronic device 900 are also stored. The processing 

apparatus 901, the ROM 902, and the RAM 903 are connected to each other through a bus 

904. An input/output (I/O) interface 905 is also connected to the bus 904. The processing 

apparatus includes one or more processors or processing cores. 

[0119] In general, the following devices may be connected to the I/O interface 905: an 

input device 906 including, for example, a touch screen, touchpad, keyboard, mouse, camera, 

microphone, accelerometer, gyroscope and the like; an output device 907 including, for 

example, a liquid crystal display (LCD), speaker, vibrator and the like; a storage device 908 

including, for example, a magnetic tape, hard disk and the like; and a communication device 

909. The communication device 909 may allow the electronic device 900 to communicate 

wirelessly or by wire with other devices to exchange data. While FIG. 9 shows the electronic 

device 900 having various devices, it should be understood that not all of the illustrated 

devices are required to be implemented or provided. More or fewer devices may 

alternatively be implemented or provided. 
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[0120] In particular, according to embodiments of the present disclosure, the processes 

described above with reference to the flowcharts may be implemented as computer software 

programs. For example, embodiments of the present disclosure include a computer program 

product including a computer program loaded on a non-transitory computer-readable 

medium, the computer program including program code for executing the method illustrated 

in the flowchart. In such an embodiment, the computer program may be downloaded and 

installed from the network via the communication device 909, or installed from the storage 

device 908, or installed from the ROM 902. When the computer program is executed by the 

processing apparatus 901, the above-mentioned functions defined in the methods of the 

embodiments of the present disclosure are executed. 

[0121] It should be noted that the computer-readable medium mentioned above in the 

present disclosure may be a computer-readable signal medium or a computer-readable 

storage medium, or any combination of the above two. The computer-readable storage 

medium may include, but not limited to, an electronic, magnetic, optical, electromagnetic, 

infrared or semiconductor system, apparatus or device, or any combination of the foregoing. 

A more specific example of the computer-readable storage medium may include, but not 

limited to, an electrical connection with one or more wires, portable computer disk, hard 

disk, random-access memory (RAM), read-only memory (ROM), erasable programmable 

read-only memory (EPROM or flash memory), optical fiber, portable compact disk read-

only memory (CD-ROM), optical storage device, magnetic storage device, or any suitable 

combination of the foregoing. 

[0122] In the disclosure, the computer-readable storage medium may be any tangible 

medium that contains or stores a program, which may be used by or used in combination 

with an instruction execution system, apparatus or device. In the disclosure, the computer-

readable signal medium may include a data signal with a computer-readable program code 

embodied therein propagated in a baseband or as part of a carrier wave. The propagated data 

signal may take a variety of forms, including but not limited to, an electromagnetic signal, 

optical signal or any suitable combination of the foregoing. The computer-readable signal 

medium may also include any computer-readable medium other than a computer-readable 

storage medium, and the computer-readable signal medium may send, propagate, or transmit 

a program used by or used in combination with the instruction execution system, apparatus, 

or device. The program code embodied on the computer-readable medium may be 
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transmitted using any suitable medium including, but not limited to, an electrical wire, 

optical fiber cable, RF (radio frequency), etc., or any suitable combination of the foregoing. 

[0123] In some embodiments, the client and the server may use any currently known or 

future developed network protocol such as HTTP (HyperText Transfer Protocol) to 

communicate, and may be interconnected with digital data communication in any form or 

medium (e.g., communication network). Examples of communication networks include 

local area networks ("LAN"), wide area networks ("WAN"), the Internet networks (e.g., the 

Internet), and peer-to-peer networks (e.g., ad hoc peer-to-peer networks), as well as any 

currently known or future developed network. 

[0124] The computer-readable medium may be included in the above-mentioned 

electronic device, or may be provided independently without being assembled into the 

electronic device. 

[0125] The computer-readable medium may carry one or more programs, which, upon 

execution by the electronic device, cause the electronic device to: receive, by a processing 

core, a synchronization signal; determine, by the processing core, according to the 

synchronization signal, a first storage area used by a self-task of the processing core and a 

second storage area used by a non-self-task of the processing core; wherein the first storage 

area differs from the second storage area; access the first storage area to execute the self-

task and access the second storage area to execute the non-self-task by the processing core. 

[0126] Computer program code for performing operations of the present disclosure may 

be written in one or more programming languages or combinations thereof, the 

programming languages including but not limited to object-oriented programming 

languages, such as Java, Smalltalk, C++, and conventional procedural programming 

languages, such as the "C" language or similar programming languages. The program code 

may be executed completely on a user's computer, partially on the user's computer, as a 

separate software package, partially on the user's computer and partially on a remote 

computer, or completely on the remote computer or server. In the case of a remote computer, 

the remote computer may be connected to the user's computer through any kind of network, 

including a local area network (LAN) or wide area network (WAN), or may be connected 

to an external computer (e.g., using an Internet service provider to connect through Internet). 

[0127] The flowcharts and block diagrams in the accompanying drawings show the 

possible architecture, functions, and operations of systems, methods, and computer program 

products according to various embodiments of the present disclosure. In this regard, each 
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block in the flowcharts or block diagrams may represent a module, a program segment or a 

part of codes, and the module, the program segment or the part of the codes contains one or 

more executable instructions for implementing the defined logical functions. It should also 

be noted that in some implementations as alternatives, the functions labeled in the blocks 

may occur in an order different from the order labeled in the accompanying drawings. For 

example, two sequentially shown blocks may be substantially executed in parallel in fact, 

and they sometimes may also be executed in a reverse order, depending on related functions. 

It should also be noted that each block in the block diagrams and/or the flowcharts and the 

combination of the blocks in the block diagrams and/or the flowcharts may be implemented 

by a dedicated system based on hardware for executing defined functions or operations, or 

may be implemented by a combination of the dedicated hardware and computer instructions. 

[0128] The units described in the embodiments of the present disclosure may be 

implemented in a software fashion or may be implemented in a hardware fashion. The names 

of the units do not constitute a limitation to the units in some cases. 

[0129] The functions described above herein may be performed, at least in part, by one or 

more hardware logic components. For example, non-restrictively, exemplary types of 

hardware logic components that may be used include: a field programmable gate array 

(FPGA), an application-specific integrated circuit (ASIC), an application-specific standard 

product (ASSP), a system on chip (SOC), a complex programmable logic device (CPLD), 

and the like. 

[0130] In the context of the present disclosure, a machine-readable medium may be a 

tangible medium that may contain or store a program for use by or in conjunction with an 

instruction execution system, apparatus or device. The machine-readable medium may be a 

machine-readable signal medium or a machine-readable storage medium. The machine-

readable medium may include, but not limited to, an electronic, magnetic, optical, 

electromagnetic, infrared or semiconductor system, apparatus or device, or any suitable 

combination of the foregoing. A more specific example of the machine-readable storage 

medium includes an electrical connection based on one or more wires, a portable computer 

disk, a hard disk, a random-access memory (RAM), a read-only memory (ROM), an 

erasable programmable read-only memory (an EPROM or a flash memory), an optical fiber, 

a portable compact disk read-only memory (CD-ROM), an optical storage device, a 

magnetic storage device, or any suitable combination of the above content. 
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[0131] The foregoing description is only the description of preferred embodiments of the 

present disclosure and the used technical principle. A person skilled in the art should 

understand that the scope of the present disclosure in the present disclosure is not limited to 

a technical solution formed by a specific combination of the technical features. In addition, 

other technical solutions formed by any combination of the foregoing technical features or 

equivalent features thereof shall be encompassed without departing from the concept of the 

present disclosure. For example, the technical solutions formed by mutual replacement 

between the foregoing features and the technical features having similar functions (however, 

the technical features are not limited thereto) disclosed in the present disclosure shall be 

encompassed. 
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CLAIMS 

 

1. A data processing method, comprising: 

receiving, by a processing core, a synchronization signal; 

determining, by the processing core, according to the synchronization signal, a first 

storage area used by a self-task of the processing core and a second storage area used by a 

non-self-task of the processing core; 

wherein the first storage area differs from the second storage area; and 

accessing the first storage area to execute the self-task and accessing the second 

storage area to execute the non-self-task by the processing core. 

 

2. The data processing method according to claim 1, wherein the first storage area 

comprises a plurality of first memories; the self-task comprises a computational task and a 

sending task; and 

the computational task and the sending task use a same first memory, or 

the computational task and the sending task use different first memories. 

 

3. The data processing method according to claim 2, wherein 

the self-task comprises a plurality of the sending tasks, wherein each of the sending 

tasks corresponds to a different or same target processing core, and each of the sending tasks 

is marked with a storage area of the target processing core. 

 

4. The data processing method according to any one of claims 1-3, wherein the second 

storage area comprises a plurality of second memories; the non-self-task comprises at least 

one receiving task, wherein different receiving tasks use different second memories. 

 

5. The data processing method according to claim 4, wherein the different receiving 

tasks correspond to different source processing cores or a same source processing core. 

 

6. The data processing method according to any one of claims 1-5, further comprising, 

before receiving, by the processing core, the synchronization signal: 

receiving, by the processing core, configuration information, the configuration 

information comprising, in a synchronization cycle determined by each synchronization 
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signal, the self-task of the processing core, the first storage area used by the self-task, the 

non-self-task of the processing core and the second storage area used by the non-self-task. 

 

7. A data processing method, comprising: 

receiving, by a processing core, a synchronization signal; 

executing, by the processing core, a computational task and a receiving task in a 

synchronization cycle determined by the synchronization signal, wherein data of the 

receiving task is from a source processing core; 

accessing, by the processing core, a first storage area to execute the computational 

task; 

receiving the data transmitted from the source processing core and writing the data 

into a second storage area by the processing core; 

wherein the first storage area differs from the second storage area. 

 

8. The data processing method according to claim 7, wherein 

the data of the receiving task is from a plurality of the source processing cores, and 

the processing core has a plurality of second storage areas corresponding to different source 

processing cores or a same source processing core. 

 

9. A data processing apparatus, comprising: 

a synchronization signal receiving module for receiving a synchronization signal by a 

processing core; 

a storage area determining module for determining a first storage area used by a self-

task of the processing core and a second storage area used by a non-self-task of the 

processing core by the processing core, according to the synchronization signal; 

wherein the first storage area differs from the second storage area; 

a task executing module for accessing the first storage area to execute the self-task and 

accessing the second storage area to execute the non-self-task by the processing core. 

 

10. A data processing apparatus, comprising: 

a synchronization signal receiving module for receiving a synchronization signal by a 

processing core; 
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a task determining module for executing a computational task and a receiving task by 

the processing core in a synchronization cycle determined by the synchronization signal, 

wherein data of the receiving task is from a source processing core; 

a computational task executing module for accessing a first storage area to execute the 

computational task by the processing core; 

a receiving task executing module for receiving the data transmitted from the source 

processing core and writing the data into a second storage area by the processing core; 

wherein the first storage area differs from the second storage area. 

 

11. An electronic device, comprising: 

a memory for storing computer-readable instructions; and 

one or more processors for executing the computer-readable instructions, which, upon 

execution, cause the processors to implement a data processing method according to any 

one of claims 1-8. 

 

12. A non-transitory computer-readable storage medium storing computer-readable 

instructions, which, upon execution by a computer, cause the computer to execute a data 

processing method according to any one of claims 1-8. 

 

13. A computer program product, wherein the program comprises computer-readable 

instructions, which, upon execution by a computer, cause the computer to execute a data 

processing method according to any one of claims 1-8. 

 

  


