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TASK SOLVING METHOD AND APPARATUS THEREOF 

[0001] This application claims priority to Chinese Patent Application No. 202111166727.3, filed with the China 

National Intellectual Property Administration on September 30, 2021 and entitled "TASK SOLVING METHOD AND 

APPARATUS THEREOF", which is incorporated herein by reference in its entirety. 

TECHNICAL FIELD 5 

[0002] This application relates to the scheduling field, and in particular, to a task solving method and an 

apparatus for the task solving method. 

BACKGROUND 

[0003] Scheduling is one of the most common issues in phases such as large-scale manufacturing, logistics, or 

production, and scheduling has different meanings in different scenarios. For example, logistics scheduling means 10 

that, in a logistics process, a logistics company properly arranges and schedules its vehicles and personnel based on a 

weight, destination, specifications, and urgency of goods to be delivered. Scheduling in a production environment 

means that, for several tasks (jobs), task sorting and matching between tasks and machines (schedulable resources) 

are performed based on production capacities of different machines in different production lines and production 

requirements. Scheduling (timetabling) of workers in a large factory or an air crew in an airport is also a scheduling 15 

issue, because an objective of such an issue is also to complete, based on work characteristics of the workers or the 

air crew and scenario requirements, optimal matching in different time periods. Therefore, the core is sorting and 

optimal allocation, but not limited to whether the tasks are related to persons or goods. In general, an objective of a 

scheduling issue is to obtain sequencing corresponding to a minimum total time of work (makespan) on the premise 

of a given number of tasks. 20 

[0004] Many scheduling issues (for example, production scheduling, line scheduling, and manufacturing 

network layout) may be modeled as a mathematical issue to be solved. Linear programming (linear programming, LP) 

is a modeling method most widely used. A linear-programming model may include an objective function and 

constraints. The objective function is a function designed based on a to-be-optimized objective and variables that 

affect the objective. For example, in a production scheduling issue, an objective of entire production scheduling is 25 

generally to find an optimal manufacturing plan when all resource constraints are met, so that a requirement 

satisfaction rate is the highest and an overall cost is the lowest (for example, the cost may include but is not limited to 

a manufacturing cost, an inventory cost, and a transit cost). In this case, the objective function may be a function used 

to represent a maximum satisfaction rate and a minimum cost. In addition, the constraints mean other restrictive 

conditions that need to be met in a process of solving the objective function. 30 

[0005] However, as scenario complexity increases, a quantity of scheduling constraints in a linear-programming 

task is usually relatively large, and a solving time required for solving the linear-programming task is very long. 
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SUMMARY 

[0006] According to a first aspect, this application provides a task solving method, and the method includes: 

obtaining a first linear-programming task, where the first linear-programming task includes a plurality of 

first scheduling constraints; 

in a possible implementation, a terminal device may transfer the first linear-programming task as a to-be-5 

solved model to a server, so that the server can obtain the first linear-programming task. For another example, a 

terminal device may use the first linear-programming task as prior information to be used for solving a to-be-solved 

model, that is, transfer at least one historical model including the first linear-programming task to a server, so that the 

server can obtain the at least one historical model including the first linear-programming task; 

generally, when a quantity of constraints in a linear-programming task is relatively large, a solving time 10 

required for solving the linear-programming task is very long. Therefore, portion of constraints in the linear-

programming task may be first selected, to perform solving based on the selected portion of constraints, and a solving 

result (states of solving variables in the selected portion of constraints) is assigned to the linear-programming task. 

This is equivalent to using the solving result as an initial value of the linear-programming task, and solving the linear-

programming task. If the solving result of the selected portion of constraints is basically consistent (or described as 15 

being quite close to, where that the solving result herein is basically consistent may be understood as that parameter 

values of solving variables in same constraints are basically consistent) with a solving result that is obtained after the 

linear-programming task is solved, a quantity of times of iteration required for solving the linear-programming task is 

relatively small, that is, solving speed of the linear-programming task can be improved; 

therefore, before the first linear-programming task is solved, portion of constraints need to be selected for 20 

solving, and an obtained solving result is almost close to a solving result of the first linear-programming task; 

in this embodiment of this application, importance is used as a basis for selecting the portion of the plurality 

of first scheduling constraints, where the importance may indicate a degree of contribution to reducing a time for 

solving the first linear-programming task. The indicating a degree of contribution to reducing a time for solving the 

first linear-programming task may be understood as: when a sub-model of the to-be-solved model is being constructed 25 

(that is, the portion of constraints in the to-be-solved model are selected to construct the sub-model), in a case in which 

a solving result of the sub-model is used as an initial value of the first linear-programming task to-be-solved model, 

the sub-model includes a degree of contribution of the first linear-programming task to reducing a time for solving the 

to-be-solved model; 

specifically, one subtask (a second programming task) may be obtained by sampling the plurality of first 30 

scheduling constraints by using the importance as sampling probability. A scheduling constraint in the subtask is a 

constraint that has a relatively high degree of contribution to reducing the time for solving the first linear-programming 

task. Therefore, a solving result that is obtained after the second programming task is solved is basically consistent 

(or described as being quite close to, where that the solving result herein is basically consistent may be understood as 

that parameter values of solving variables in same constraints are basically consistent) with a solving result that is 35 

obtained after the first programming task is solved; 

in a possible implementation, the importance may be obtained based on prior information, where the prior 

information may be one or more models that are of a same type as the to-be-solved model (the first linear-programming 

task); and the same type may be understood as: types and quantities of constraints included in linear-programming 

tasks are consistent or basically consistent, that is, the first linear-programming task is consistent or basically 40 

consistent with types and quantities of constraints included in the one or more models in the prior information; 
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when importance of each constraint is being determined, each linear-programming task in the prior 

information may be directly solved, to obtain a solving time for solving each linear-programming task (if the linear-

programming task has been solved, the solving time may be directly obtained); then a sub-model is extracted and 

solved for the one or more linear-programming models in the prior information, the linear-programming model is 

initialized based on a solving result, and then the linear-programming model is solved, to obtain another solving time; 5 

and by comparing the solving time for directly solving each linear-programming task with the solving time for solving 

the linear-programming task initialized based on the solving result of the sub-model, a degree of contribution of 

constraints in the sub-model to reducing the time for solving the linear-programming task can be learned; 

for quantization of the foregoing importance, a probability may be assigned to each constraint of the to-

be-solved model (where the probability may be quantization of the foregoing importance); sampling is performed on 10 

the to-be-solved model based on the probability, to construct a sub-model; the probability is updated by comparing 

the solving time for directly solving each linear-programming task with the solving time for solving the linear-

programming task initialized based on the solving result of the sub-model; and iteration is performed for a specific 

quantity of times, and then information used to accurately describe importance of the constraints to reducing the time 

for solving the linear-programming task may be obtained (where a manner of updating the importance is described in 15 

a candidate embodiment); and 

each scheduling constraint in the sub-model (for example, the second linear-programming task in this 

embodiment of this application) obtained based on the sampling of the importance makes a very high contribution to 

reducing the time for solving the linear-programming task; therefore, a time of a process of solving a first linear-

programming model initialized based on a solving result of the second linear-programming task may be greatly 20 

shortened; 

sampling the plurality of first scheduling constraints based on the importance, to obtain a subset of the 

obtained plurality of first scheduling constraints, where the importance is used to determine sampling probability of 

the first scheduling constraints; 

constructing a second linear-programming task based on the subset of the plurality of first scheduling 25 

constraints; and 

solving the second linear-programming task, to obtain a first solving result; and using the first solving 

result as an initial value of the first linear-programming task, and solving an initialized first linear-programming task, 

to obtain a second solving result. 

[0007] Optionally, the first solving result may include a parameter value (or a parameter state) of at least one 30 

solving variable in the subset of the plurality of first scheduling constraints. 

[0008] An embodiment of this application provides a task solving method. The method includes: obtaining a 

first linear-programming task, where the first linear-programming task includes a plurality of first scheduling 

constraints; obtaining importance of each first scheduling constraint in the plurality of first scheduling constraints, 

where the importance indicates a degree of contribution of the first scheduling constraint to reducing a time for solving 35 

the first linear-programming task; sampling the plurality of first scheduling constraints based on the importance, to 

obtain a subset of the obtained plurality of first scheduling constraints, where the importance is used to determine 

sampling probability of the first scheduling constraints; constructing a second linear-programming task based on the 

subset of the plurality of first scheduling constraints; solving the second linear-programming task, to obtain a first 

solving result; and using the first solving result as an initial value of the first linear-programming task, and solving an 40 

initialized first linear-programming task, to obtain a second solving result. In the foregoing manner, on one hand, key 

constraints in the first linear-programming task are selected to construct a sub-model (the second linear-programming 
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task), and then a solution of the sub-model is used to solve the first linear-programming task, to accelerate a solving 

process. On the other hand, when the sub-model is being constructed, sampling is performed on the first linear-

programming task based on the importance. Because the importance represents a degree of contribution of the first 

scheduling constraint to reducing the time for solving the first linear-programming task, the solution of the sub-model 

obtained through sampling is close to an optimal solution, thereby accelerating a process of solving the first linear-5 

programming task. 

[0009] In a possible implementation, the first linear-programming model may be prior information used to 

update the importance. In this case, the probability may be updated by comparing a solving time for directly solving 

each linear-programming task with a solving time for solving the linear-programming task initialized based on a 

solving result of the sub-model; and iteration is performed for a specific quantity of times, and then information, which 10 

is used to accurately describe importance of the constraints to reducing the time for solving the linear-programming 

task, may be obtained. 

[0010] Specifically, a first solving time for solving the second linear-programming task and a second solving 

time for solving the initialized first linear-programming task may be obtained; an additive sum of the first solving time 

and the second solving time may be used as a solving time for solving the linear-programming task initialized based 15 

on a solving result of the sub-model; then the first linear-programming task is solved to obtain a third solving time for 

solving the first linear-programming task, where the third solving time may be considered as a solving time for directly 

solving the first linear-programming task; and the importance of each first scheduling constraint may be updated based 

on a reduction degree of an additive sum of the first solving time and the third solving time relative to the first solving 

time, where the updated importance is positively correlated with the reduction degree. 20 

[0011] It needs to be understood that, a time required in a process of obtaining the second linear-programming 

task through sampling may alternatively be used as a part of the solving time for solving the linear-programming task 

initialized based on the solving result of the sub-model. In other words, a sampling time for sampling the plurality of 

first scheduling constraints may be obtained, and the importance of each first scheduling constraint may be updated 

based on a reduction degree of an additive sum of the first solving time, the third solving time, and the sampling time 25 

relative to the first solving time. 

[0012] In a possible implementation, the method further includes: obtaining a third linear-programming task, 

where the third linear-programming task includes a plurality of the second scheduling constraints, and the plurality of 

second scheduling constraints and the plurality of first scheduling constraints are of a same constraint type; obtaining 

importance of each second scheduling constraint in the plurality of second scheduling constraints, where the updated 30 

importance of each first scheduling constraint is used as importance of the second scheduling constraints that are of 

the same constraint type; sampling the plurality of second scheduling constraints based on the importance of each 

second scheduling constraint, to obtain a fourth linear-programming task, where the importance of each second 

scheduling constraint is used to determine sampling probability of the second scheduling constraint, and the fourth 

linear-programming task includes a portion of the plurality of second scheduling constraints; solving the fourth linear-35 

programming task, to obtain a third solving result; and using the third solving result as an initial value of the third 

linear-programming task, and solving an initialized third linear-programming task, to obtain a fourth solving result. 

[0013] In a possible implementation, the second linear-programming task includes M solving variables, and the 

first solving result includes parameter values of various solving variables; and 

the using the first solving result as an initial value of the first linear-programming task includes: 40 

using the parameter values of various solving variables in the first solving result as parameter values of M 

solving variables in the first linear-programming task. 
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[0014] In a possible implementation, the first linear-programming task is used to allocate a scheduling resource 

to at least one to-be-scheduled task, the first scheduling constraints are constraints that the scheduling resource meets, 

and the scheduling resource is a production line, or production equipment, or a manufacturer. 

[0015] In a possible implementation, after the second solving result is obtained, a new constraint (for example, 

a second scheduling constraint) may be further added, and the second scheduling constraint may be obtained, where 5 

the second scheduling constraint includes a relaxation variable and an upper bound of the relaxation variable; and the 

second scheduling constraint is added to the first linear-programming task, to obtain an updated first linear-

programming task, and the updated first linear-programming task is solved. Specifically, a proper bound (value range) 

may be set, based on an actual meaning of the new variable, for a new variable (relaxation variable) involved in the 

newly-added constraint, and an initial state value of the variable is modified, to change a state to the bound set for the 10 

variable, so that an initial solution is feasible to the newly-added constraint, thereby accelerating the solving of linear 

programming. 

[0016] In this application, an upper bound and an initial state of a newly-added relaxation variable may be preset 

in a continuous solving scenario, to accelerate continuous solving. 

[0017] An embodiment of this application further provides a system. The system may include a terminal device 15 

and a server. The terminal device may send a to-be-solved model (a first linear-programming task) and prior 

information that includes a plurality of historical models to the server. The server may perform computing based on 

the prior information that includes the plurality of historical models, to obtain converged importance; sample the first 

linear-programming task based on the importance; perform steps 301 to 303 in the foregoing embodiment, to obtain 

a second solving result; and return the second solving result to the terminal device. 20 

[0018] In addition, the terminal device may send, to the server, a to-be-solved model and prior information that 

includes a plurality of historical models (including a first linear-programming task); and the server may perform 

computing based on the prior information that includes the plurality of historical models, to obtain converged 

importance (for a computing process, refer to descriptions related to importance updating in the foregoing 

embodiment), sample the to-be-solved model based on the importance, and solve the to-be-solved model. 25 

[0019] According to a second aspect, this application provides a task solving apparatus, where the apparatus 

includes: 

an obtaining module, configured to obtain a first linear-programming task, where the first linear-

programming task includes a plurality of first scheduling constraints; and 

obtain importance of each first scheduling constraint in the plurality of first scheduling constraints, where 30 

the importance indicates a degree of contribution of the first scheduling constraint to reducing a time for solving the 

first linear-programming task; 

a sampling module, configured to sample the plurality of first scheduling constraints based on the 

importance, to obtain a subset of the obtained plurality of first scheduling constraints, where the importance is used 

to determine sampling probability of the first scheduling constraints; and 35 

construct a second linear-programming task based on the subset of the plurality of first scheduling 

constraints; and 

a solving module, configured to solve the second linear-programming task, to obtain a first solving result; 

and 

use the first solving result as an initial value of the first linear-programming task, and solve an initialized 40 

first linear-programming task, to obtain a second solving result. 
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[0020] In a possible implementation, both the first linear-programming task and the second linear-programming 

task include a programming objective. 

[0021] In a possible implementation, the obtaining module is further configured to: 

obtain a first solving time for solving the second linear-programming task and a second solving time for 

solving the initialized first linear-programming task; 5 

the solving module is further configured to solve the first linear-programming task, to obtain a third solving 

time for solving the first linear-programming task; and 

the apparatus further includes: 

an importance updating module, configured to update, based on a reduction degree of an additive sum of 

the first solving time and the third solving time relative to the first solving time, the importance of each first scheduling 10 

constraint, where the updated importance is positively correlated with the reduction degree. 

[0022] In a possible implementation, the obtaining module is further configured to: 

obtain a sampling time for sampling the plurality of first scheduling constraints; and 

the importance updating module is specifically configured to: 

update, based on a reduction degree of an additive sum of the first solving time, the third solving time, and 15 

the sampling time relative to the first solving time, the importance of each first scheduling constraint. 

[0023] In a possible implementation, the obtaining module is further configured to: 

obtain a third linear-programming task, where the third linear-programming task includes a plurality of the 

second scheduling constraints, and the plurality of second scheduling constraints and the plurality of first scheduling 

constraints are of a same constraint type; and 20 

obtain importance of each second scheduling constraint in the plurality of second scheduling constraints, 

where the updated importance of each first scheduling constraint is used as importance of the second scheduling 

constraints that are of the same constraint type; 

the sampling module is further configured to: 

sample the plurality of second scheduling constraints based on the importance of each second scheduling 25 

constraint, to obtain a fourth linear-programming task, where the importance of each second scheduling constraint is 

used to determine sampling probability of the second scheduling constraint, and the fourth linear-programming task 

includes a portion of the plurality of second scheduling constraints; and 

the solving module is further configured to: 

solve the fourth linear-programming task, to obtain a third solving result; and 30 

use the third solving result as an initial value of the third linear-programming task, and solve an initialized 

third linear-programming task, to obtain a fourth solving result. 

[0024] In a possible implementation, the second linear-programming task includes M solving variables, and the 

first solving result includes parameter values of various solving variable; and 

the solving module is specifically configured to: 35 

use the parameter values of various solving variables in the first solving result as parameter values of M 

solving variables in the first linear-programming task. 

[0025] In a possible implementation, the first linear-programming task is used to allocate a scheduling resource 

to at least one to-be-scheduled task, the first scheduling constraints are constraints that the scheduling resource meets, 

and the scheduling resource is a production line, or production equipment, or a manufacturer. 40 

[0026] In a possible implementation, the obtaining module is further configured to: 
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obtain a second scheduling constraint after the second solving result is obtained, where the second 

scheduling constraint includes a relaxation variable and an upper bound of the relaxation variable; and 

the solving module is further configured to: add the second scheduling constraint to the first linear-

programming task, to obtain an updated first linear-programming task, and solve the updated first linear-programming 

task. 5 

[0027] According to a third aspect, an embodiment of this application provides an apparatus, including a 

memory, a processor, and a bus system. The memory is configured to store a program, and the processor is configured 

to execute the program in the memory, to perform the method in the first aspect and any one of optional 

implementations of the first aspect. 

[0028] According to a fourth aspect, an embodiment of this application further provides a system, where the 10 

system includes at least one processor, at least one memory, and at least one communications interface; and the 

processor, the memory, and the communications interface are connected and communicate with each other by using a 

communications bus; 

the memory is configured to store application program code for executing the foregoing solutions, and the 

processor controls execution; and the processor is configured to execute the application program code stored in the 15 

memory, to obtain a task scheduling result, where the code stored in the memory can execute the task solving method; 

and 

the communications interface is configured to communicate with another device or a communications 

network, to send the task solving result to the device or the communications network. 

[0029] According to a fifth aspect, an embodiment of this application provides a computer-readable storage 20 

medium, where the computer-readable storage medium stores a computer program, and when the computer program 

runs on a computer, the computer is enabled to perform the method in the first aspect and any one of optional 

implementations of the first aspect. 

[0030] According to a sixth aspect, an embodiment of this application provides a computer-readable storage 

medium. The computer-readable storage medium stores one or more instructions, and when the instructions are 25 

executed by one or more computers, the one or more computers are enabled to implement the second aspect and any 

one of optional implementations of the second aspect. 

[0031] According to a seventh aspect, an embodiment of this application provides a computer program. When 

the computer program runs on a computer, the computer is enabled to perform the method in the first aspect and any 

one of optional implementations of the first aspect. 30 

[0032] According to an eighth aspect, this application provides a chip system. The chip system includes a 

processor, configured to support a terminal device or a server in implementing functions in the foregoing aspects, for 

example, sending or processing data in the foregoing method, or information. In a possible design, the chip system 

further includes a memory. The memory is configured to store program instructions and data that are needed for the 

terminal device or the server. The chip system may include a chip, or may include a chip and another discrete 35 

component. 

[0033] An embodiment of this application provides a task solving method. The method includes: obtaining a 

first linear-programming task, where the first linear-programming task includes a plurality of first scheduling 

constraints; obtaining importance of each first scheduling constraint in the plurality of first scheduling constraints, 

where the importance indicates a degree of contribution of the first scheduling constraint to reducing a time for solving 40 

the first linear-programming task; sampling the plurality of first scheduling constraints based on the importance, to 
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obtain a subset of the obtained plurality of first scheduling constraints, where the importance is used to determine 

sampling probability of the first scheduling constraints; constructing a second linear-programming task based on the 

subset of the plurality of first scheduling constraints; solving the second linear-programming task, to obtain a first 

solving result; and using the first solving result as an initial value of the first linear-programming task, and solving an 

initialized first linear-programming task, to obtain a second solving result. In the foregoing manner, on one hand, key 5 

constraints in the first linear-programming task are selected to construct a sub-model (the second linear-programming 

task), and then a solution of the sub-model is used to solve the first linear-programming task, to accelerate a solving 

process. On the other hand, when the sub-model is being constructed, sampling is performed on the first linear-

programming task based on the importance. Because the importance represents a degree of contribution of the first 

scheduling constraint to reducing the time for solving the first linear-programming task, the solution of the sub-model 10 

obtained through sampling is close to an optimal solution, thereby accelerating a process of solving the first linear-

programming task. 

BRIEF DESCRIPTION OF DRAWINGS 

[0034] FIG. 1 is a schematic diagram of an application architecture according to an embodiment of this 

application; 15 

[0035] FIG. 2 is a schematic diagram of a server architecture according to an embodiment of this application; 

[0036] FIG. 3 is a schematic flowchart of a task solving method according to an embodiment of this application; 

[0037] FIG. 4 is a schematic flowchart of a task solving method according to an embodiment of this application; 

[0038] FIG. 5 is a schematic diagram of a production scheduling task according to an embodiment of this 

application; 20 

[0039] FIG. 6 is a schematic diagram of a structure of a task solving apparatus according to an embodiment of 

this application; 

[0040] FIG. 7 is a schematic diagram of a structure of a terminal device according to an embodiment of this 

application; 

[0041] FIG. 8 is a schematic diagram of a structure of a server according to an embodiment of this application; 25 

and 

[0042] FIG. 9 is a schematic diagram of a structure of a chip according to an embodiment of this application. 

DESCRIPTION OF EMBODIMENTS 

[0043] The following describes embodiments of this application with reference to the accompanying drawings 

in embodiments of this application. Terms used in embodiments of this application are merely intended to explain 30 

specific embodiments of this application, and are not intended to limit this application. 

[0044] The following describes embodiments of this application with reference to the accompanying drawings. 

A person of ordinary skill in the art may learn that, with development of technologies and emergence of new scenarios, 

technical solutions provided in embodiments of this application are also applicable to a similar technical issue. 

[0045] In the specification, claims, and accompanying drawings of this application, the terms "first", "second", 35 

and the like are intended to distinguish between similar objects but do not necessarily indicate a specific order or 

sequence. It needs to be understood that, the terms used in such a way are interchangeable in proper circumstances, 
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and this is merely a discrimination manner for describing objects having a same attribute in embodiments of this 

application. In addition, the terms "include", "contain" and any other variants mean to cover non-exclusive inclusion, 

so that a process, method, system, product, or device that includes a series of units is not necessarily limited to those 

units, but may include other units not expressly listed or other units inherent to such a process, method, system, product, 

or device. 5 

[0046] Embodiments of this application may be applied to solving linear-programming optimization issues in a 

plurality of scenarios (such as a supply chain, cloud computing, scheduling, and storage optimization), to accelerate 

efficiency of solving these issues by a linear-programming solver. 

[0047] Refer to FIG. 1. FIG. 1 is a schematic diagram of an application structure according to an embodiment 

of this application. A task solving method provided in this application may be deployed as a solver on a cloud-side 10 

server. A terminal device may transfer a to-be-solved model (for example, a linear-programming task) to a cloud-side 

server. The cloud-side server may solve the to-be-solved model based on a solver deployed on the cloud-side server, 

and transfer a solving result to the terminal device. 

[0048] For example, a user may construct a to-be-solved model based on the user's own service scenario. During 

solving, some historical models with a same type of issues may be transferred to a server, and the server may invoke 15 

a solver to quickly output an optimal solution for the user-input model. Based on the solution, the user may use a 

function provided by a platform to generate a data report or process the data report to obtain a desired result. 

[0049] Refer to FIG. 2. FIG. 2 is a schematic diagram of an architecture of a server 200 according to an 

embodiment of this application. Specifically, the server 200 is implemented by one or more servers. The server 200 

may greatly differ due to different configurations or performance, and may include one or more central processing 20 

units (central processing units, CPU) 22 (for example, one or more processors), a memory 232, and one or more 

storage media 230 (for example, one or more mass storage devices) that store an application 242 or data 244. The 

memory 232 and the storage medium 230 may be used for transient storage or persistent storage. A program stored in 

the storage medium 230 may include one or more modules (not shown in FIG. 2), and each module may include a 

series of instruction operations on the server. Further, the central processing unit 22 may be configured to communicate 25 

with the storage medium 230, to perform a series of instruction operations in the storage medium 230 on the server 

200. 

[0050] The server 200 may further include one or more power supplies 222, one or more wired or wireless 

network interfaces 250, and one or more input/output interfaces 258; or one or more operating systems 241, for 

example, Windows ServerTM, Mac OS XTM, UnixTM, LinuxTM, and FreeBSDTM. 30 

[0051] In this embodiment of this application, the central processing unit 22 is configured to perform the task 

solving method described in embodiments of this application. 

[0052] It needs to be understood that the task solving method provided in embodiments of this application may 

alternatively be deployed as a solver on a terminal device on a terminal side. This is not limited herein. 

[0053] In embodiments of this application, a to-be-solved model may be used to solve a scheduling issue. 35 

Scheduling is one of the most common issues in a phase such as large-scale manufacturing, logistics, or production, 

and scheduling has different meanings in different scenarios. For example, logistics scheduling means that, in a 

logistics process, a logistics company properly arranges and schedules its vehicles and personnel based on a weight, 

destination, specifications, and urgency of goods to be delivered. 

[0054] Scheduling in a production environment means that, for several tasks (jobs), task sorting and matching 40 

between tasks and production equipment are performed based on production capacities of different machines in 
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different production lines and production requirements. In other words, a plurality of tasks are assigned to production 

equipment in each production line. 

[0055] For example, in a job-shop scheduling (job-shop scheduling) scenario, n workpieces are manufactured 

on m machines, there is a specific manufacturing technology for each workpiece, a manufacturing sequence of each 

workpiece and a time spent in each process are given, and a manufacturing sequence of the workpieces on each 5 

machine is arranged, so that a specific indicator is optimal. It is not required that each workpiece be executed on each 

machine. 

[0056] For example, in a flow-shop scheduling (flow-shop scheduling) scenario, for this type of scheduling 

issue, each task needs to be executed in every phase in sequence, without involving matching between tasks and phases, 

but mostly an execution sequence of tasks is to be determined, to avoid a long overall completion time arising from a 10 

long waiting time. 

[0057] Slightly different from general goods scheduling, scheduling of workers in a large-scale factory or an air 

crew (timetabling) in an airport is also a scheduling issue. This is because an objective of this issue is to complete, 

based on work characteristics of the workers and the air crew and scenario requirements, optimal matching in different 

time segments. Therefore, the core is sorting and optimal matching, but not confined to whether a "task" is related to 15 

people or goods. In general, an objective of a scheduling issue is to obtain sequencing corresponding to a minimum 

total time of work (makespan) on the premise of a given number of tasks. 

[0058] In addition, a scheduling issue is a method for allocating resources required for work in a computer. A 

resource may mean a virtual computing resource, such as a thread, a process, or a data flow; or may mean a hardware 

resource, such as a processor, a network connection card, or an expansion card. A program that performs a scheduling 20 

job is called a scheduler. Common implementation of a scheduler makes all computing resources stay in a busy state 

(in load balancing), allowing a plurality of users to share a system resource efficiently at the same time or achieving 

specified service quality. 

[0059] Many scheduling issues (for example, production scheduling, line scheduling, and manufacturing 

network layout) may be modeled as a mathematical issue to be solved. Linear programming (linear programming, LP) 25 

is a modeling method most widely used. Currently, among algorithms on which a linear-programming solver depends 

at a bottom layer, Simplex is an algorithm most widely used, and is also a type of algorithm substantially optimized 

by various linear-programming solvers. 

[0060] For the Simplex algorithm, generally the algorithm first selects an initial feasible basic solution, and then 

checks whether the solution has reached an optimal solution. Then LU decomposition is performed on a base matrix 30 

to calculate an inverse of the base matrix. LU decomposition is performed only once every K times of iteration; and 

for other iteration, updates of an L matrix and a U matrix are updated by using an incremental method. Then the 

algorithm selects, based on a heuristic rule, an entering variable and a leaving variable to update a basic variable. Such 

a cycle is executed continuously until an optimal solution is found, or until a state of the issue is found to be abnormal, 

and then the entire algorithm exits. 35 

[0061] Solving falls into two types based on the use of a solver: standard solving and continuous solving. In 

standard solving, a solver performs complete solving once without any prior information; and steps such as pre-solving, 

solving, and post-processing are separately performed. In a standard process, a pre-solving module is added before 

the Simplex algorithm and a post-processing module is added after the Simplex algorithm. The pre-solving module 

simplifies a model. A degree of simplification varies according to a structure of the model. Generally, a model scale 40 

(a quantity of variables and a quantity of constraints) may be reduced by 30% to 70%. In this way, Simplex can solve 
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a relatively simple model, thereby accelerating solving. The post-processing module maps a solution of a simple model, 

which is generated through pre-solving, back to an original issue, to finally obtain a solution for the original model. 

[0062] Continuous solving means that, an optimal solution is obtained after a model is solved once, then the 

model is partially modified, for example, some variable constraints are added or upper and lower limits of an existing 

variable are modified, and then solving is performed again. In this way, a process of performing resolving based on a 5 

previous optimal solution is referred to as continuous solving. 

[0063] However, in the foregoing described existing standard solving process, no prior knowledge is used to 

construct an initial feasible basis. Therefore, a constructed initial feasible basis is relatively simple, and a quantity of 

iteration times required for performing Simplex algorithm iteration based on the simple feasible basis is rather large, 

causing a very long time. In addition, adjustment of an initial variable state is rather direct during continuous solving, 10 

causing a very long time to find an initial feasible basic solution during continuous solving. In the task solution method 

provided in embodiments of this application, an initial feasible basis may be constructed based on prior knowledge, 

to reduce a solving time. 

[0064] To make this application clearer, first, the following briefly describes a processing flow and some 

concepts mentioned in this application. 15 

[0065] Linear programming (Linear Programming, LP): as an important branch of operations research, it has 

been studied early, developed rapidly, applied widely, and substantially matured. It is a mathematical method to assist 

people in scientific management, and a mathematical theory and method for studying an extremum-value problem of 

a linear objective function under linear constraints. 

[0066] Constraints (Constraints): constraints in a mathematical scheduling issue, that is, numerical requirements 20 

for a decision variable. 

[0067] Basic solution (Basic Solution): a basis in a coefficient matrix of a constraint equation set is found, a 

non-base variable of the basis is set to 0, and then the m-variable linear equation set is solved to obtain a unique 

solution. This solution is called a basic solution in linear programming. 

[0068] Basic feasible solution (Basic Feasible Solution): a basic concept in processing linear programming. A 25 

basic solution meeting a non-negative condition is called a basic feasible solution. 

[0069] Simplex (Simplex): Simplex is one of the most commonly used and effective algorithms for solving a 

linear-programming issue. A basic idea of Simplex is as follows: first, a vertex of a feasible domain is found, and 

whether the vertex is optimal is determined based on a rule; if the vertex is not optimal, another vertex adjacent to the 

vertex is transferred to, and an objective function value is made better; and this goes on until an optimal solution is 30 

found. 

[0070] The following describes embodiments of this application with reference to the accompanying drawings 

in embodiments of this application. Terms used in descriptions of implementations of this application are merely 

intended to explain specific embodiments of this application, and are not intended to limit this application. Refer to 

FIG. 3. FIG. 3 shows a task solving method according to an embodiment of this application. The method includes the 35 

following steps. 

[0071] 301: Obtain a first linear-programming task, where the first linear-programming task includes a plurality 

of first scheduling constraints. 

[0072] In a possible implementation, step 301 may be performed by a server. For example, a terminal device 

may transfer the first linear-programming task as a to-be-solved model to a server, so that the server can obtain the 40 

first linear-programming task. For another example, a terminal device may use the first linear-programming task as 
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prior information to be used for solving a to-be-solved model, that is, transfer at least one historical model including 

the first linear-programming task to a server, so that the server can obtain the at least one historical model including 

the first linear-programming task. 

[0073] In general, a linear programming model may include an objective function and constraints, where the 

objective function is a function designed based on an objective of optimization to be performed and variables that 5 

affect the objective. For example, in a production scheduling issue, an objective of entire production scheduling is 

generally to find an optimal manufacturing plan when all resource constraints are met, so that a requirement 

satisfaction rate is the highest and an overall cost is the lowest (for example, the cost may include but is not limited to 

a manufacturing cost, an inventory cost, and a transit cost). In this case, the objective function may be a function used 

to represent a maximum satisfaction rate and a minimum cost. In addition, the constraints mean other restrictive 10 

conditions that need to be met in a process of solving the objective function. 

[0074] In a possible implementation, the first linear-programming task is used to allocate a scheduling resource 

to at least one to-be-scheduled task, the first scheduling constraints are constraints that the scheduling resource meets, 

and the scheduling resource is a production line, or production equipment, or a manufacturer. 

[0075] For example, in a product production scenario, a to-be-scheduled task may be a to-be-produced product; 15 

and in a personnel scheduling scenario, a to-be-scheduled task may be a person ready for production, or the like. This 

is not limited in this embodiment of this application. 

[0076] In a product production scenario, each schedulable resource group in a plurality of schedulable resource 

groups may be a production line. For example, in a mobile phone production scenario, each schedulable resource 

group in a plurality of schedulable resource groups may be a production line of a mobile phone component, for 20 

example, may be a production line of a battery, a production line of a housing, or a production line of a chip. 

Correspondingly, each schedulable resource group may include a plurality of schedulable resources, and each 

schedulable resource in the plurality of schedulable resources is production equipment in the production line. For 

example, a battery production line may include a plurality of battery production devices, and a housing production 

line may include a plurality of housing production devices. This is not limited herein. 25 

[0077] In a personnel scheduling scenario, each schedulable resource group in a plurality of schedulable 

resource groups may be a time segment. For example, in a personnel scheduling scenario, each schedulable resource 

group in a plurality of schedulable resource groups may be a day, for example, may be Monday, Tuesday, Wednesday, 

or a day in some months, or the like. Correspondingly, each schedulable resource group may include a plurality of 

schedulable resources, and each schedulable resource in the plurality of schedulable resources is a time sub-segment 30 

in the time segment, for example, a day may include a plurality of hours, a plurality of minutes, or a plurality of other 

time sub-segments. This is not limited herein. 

[0078] The first scheduling constraint may include solving variables and constraints that the solving variables 

need to meet. 

[0079] 302: Obtain importance of each first scheduling constraint in the plurality of first scheduling constraints, 35 

where the importance indicates a degree of contribution of the first scheduling constraint to reducing a time for solving 

the first linear-programming task. 

[0080] In a possible implementation, the first linear-programming task may be used as a to-be-solved model. 

When the first linear-programming task is being solved, importance of each first scheduling constraint may be first 

obtained, where the importance indicates a degree of contribution of the first scheduling constraint to reducing a time 40 

for solving the first linear-programming task. 
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[0081] Generally, when a quantity of constraints in a linear-programming task is relatively large, a solving time 

required for solving the linear-programming task is very long. Therefore, portion of constraints in the linear-

programming task may be first selected, to perform solving based on the selected portion of constraints, and a solving 

result (states of solving variables in the selected portion of constraints) is assigned to the linear-programming task. 

This is equivalent to using the solving result as an initial value of the linear-programming task, and solving the linear-5 

programming task. If the solving result of the selected portion of constraints is basically consistent (or described as 

being quite close to, where that the solving result herein is basically consistent may be understood as that parameter 

values of solving variables in same constraints are basically consistent) with a solving result that is obtained after the 

linear-programming task is solved, a quantity of times of iteration required for solving the linear-programming task is 

relatively small, that is, solving speed of the linear-programming task can be improved. 10 

[0082] Therefore, before the first linear-programming task is solved, a a portion of constraints need to be 

selected for solving, and an obtained solving result is almost close to a solving result of the first linear-programming 

task. 

[0083] In this embodiment of this application, importance is used as a basis for selecting the portion of the 

plurality of first scheduling constraints, where the importance may indicate a degree of contribution to reducing a time 15 

for solving the first linear-programming task. The indicating a degree of contribution to reducing a time for solving 

the first linear-programming task may be understood as: when a sub-model of the to-be-solved model is being 

constructed (that is, the portion of constraints in the to-be-solved model are selected to construct the sub-model), in a 

case in which a solving result of the sub-model is used as an initial value of the to-be-solved model, the sub-model 

includes a degree of contribution of the first linear-programming task to reducing a time for solving the to-be-solved 20 

model. 

[0084] Specifically, one subtask (a second programming task) may be obtained by sampling the plurality of first 

scheduling constraints by using the importance as sampling probability. A scheduling constraint in the subtask is a 

constraint that has a relatively high degree of contribution to reducing the time for solving the first linear-programming 

task. Therefore, a solving result that is obtained after the second programming task is solved is basically consistent 25 

(or described as being quite close to, where that the solving result herein is basically consistent may be understood as 

that parameter values of solving variables in same constraints are basically consistent) with a solving result that is 

obtained after the first programming task is solved. 

[0085] In a possible implementation, the importance may be obtained based on prior information, where the 

prior information may be one or more models that are of a same type as the to-be-solved model (the first linear-30 

programming task); and the same type may be understood as: types and quantities of constraints included in linear-

programming tasks are consistent or basically consistent, that is, the first linear-programming task is consistent or 

basically consistent with types and quantities of constraints included in the one or more models in the prior information. 

[0086] When importance of each constraint is being determined, each linear-programming task in the prior 

information may be directly solved, to obtain a solving time for solving each linear-programming task (if the linear-35 

programming task has been solved, the solving time may be directly obtained); then a sub-model is extracted and 

solved for the one or more linear-programming models in the prior information, the linear-programming model is 

initialized based on a solving result, and then the linear-programming model is solved, to obtain another solving time; 

and by comparing the solving time for directly solving each linear-programming task with the solving time for solving 

the linear-programming task initialized based on the solving result of the sub-model, a degree of contribution of 40 

constraints in the sub-model to reducing the time for solving the linear-programming task can be learned. 
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[0087] Refer to FIG. 4. For quantization of the foregoing importance, a probability may be assigned to each 

constraint of the to-be-solved model (where the probability may be quantization of the foregoing importance); 

sampling is performed on the to-be-solved model based on the probability, to construct a sub-model; the probability 

is updated by comparing the solving time for directly solving each linear-programming task with the solving time for 

solving the linear-programming task initialized based on the solving result of the sub-model; and iteration is performed 5 

for a specific quantity of times, and then information used to accurately describe importance of the constraints to 

reducing the time for solving the linear-programming task may be obtained (where a manner of updating the 

importance is described in a candidate embodiment). 

[0088] Each scheduling constraint in the sub-model (for example, a second linear-programming task in this 

embodiment of this application) obtained based on the sampling of the importance makes a very high contribution to 10 

reducing the time for solving the linear-programming task; therefore, a time of a process of solving a first linear-

programming model initialized based on a solving result of the second linear-programming task may be greatly 

shortened. 

[0089] It needs to be understood that the first linear-scheduling model in this embodiment of this application 

may be prior information used to calculate the importance of each first scheduling constraint. In this case, the 15 

importance that is of each first scheduling constraint in the plurality of first scheduling constraints and that is obtained 

in step 302 may be initial importance or importance (not yet converged to meet a requirement) in an iteration process. 

[0090] It needs to be understood that the prior information used to calculate the importance of each first 

scheduling constraint may include a plurality of models, the first linear-programming task may be one of the plurality 

of models, and the first linear-programming task may be randomly selected from the plurality of models. 20 

[0091] For example, � historical models � that are homogeneous to the to-be-solved model, for example, a 

same type of optimization issues at different time points in the past, may be obtained. In addition, the N models have 

� types of constraints in total, where each type of constraint is represented by ��; each issue is solved in advance: 

�� , � = 1, 2, … , �; a time for directly solving the issues is obtained: �
�
; importance of each type of constraint is set 

as ���
, � = 1, 2, … , �, and an initial value of each type of constraint is ���

= 0.5 (or set to another initial value); a 25 

model ��  is selected, a sub-model ��
�
 (including constraints ���,…,���

) is sampled based on a probability of �, the 

sub-model is solved, then a solution of the sub-model is used as an initial value of an original issue to solve the original 

issue, and a total time �� (including a time for solving the sub-model) is recorded; and ����
 to ����

 are updated, for 

example, they may be updated based on the following formula: ���
= ���

+ � × �(�� , �
�
, ��

(� , �� ; where 

�  is a step, �(∙   is a probability updating function, and the foregoing steps are repeated until the 30 

importance is converged. 

[0092] After the importance of each scheduling constraint is obtained, and before the first linear-programming 

task is solved, importance corresponding to each first scheduling constraint in the first linear-programming task may 

be obtained. 

[0093] 303: Sample the plurality of first scheduling constraints based on the importance, to obtain a subset of 35 

the obtained plurality of first scheduling constraints, where the importance is used to determine sampling probability 

of the first scheduling constraints. 

[0094] 304: Construct a second linear-programming task based on the subset of the plurality of first scheduling 

constraints. 

[0095] In a possible implementation, a first scheduling constraint with higher importance is more probably to 40 
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be sampled as a part of the second linear-programming task. Therefore, the second linear-programming task may 

include partial first scheduling constraints in the plurality of first scheduling constraints. 

[0096] In a possible implementation, the first linear-programming model is a to-be-solved model or prior 

information used to update the importance. Converged importance may be used as sampling probability of each 

constraint, and the plurality of first scheduling constraints are sampled to obtain the second linear-programming task. 5 

Each scheduling constraint in the sub-model (for example, the second linear-programming task in this embodiment of 

this application) obtained based on the sampling of the importance makes a very high contribution to reducing the 

time for solving the linear-programming task; therefore, a time of a process of solving a first linear-programming 

model initialized based on a solving result of the second linear-programming task may be greatly shortened. 

[0097] 305: Solve the second linear-programming task, to obtain a first solving result. 10 

[0098] In a possible implementation, the second linear-programming task includes M solving variables, and the 

first solving result may include parameter values of various solving variables, where the parameter values herein may 

be numerical values of an optimal solution or states of the solving variables. When the first solving result is used as 

an initial value of the first linear-programming task, specifically the parameter values of various solving variables in 

the first solving result may be used as parameter values of M solving variables in the first linear-programming task. 15 

In other words, the parameter values of the solving variables in the first solving result are assigned to the first linear-

programming task, and an initial value of a first scheduling constraint that is in the first linear-programming task and 

that is not included in the second linear-programming task may be specified by a solver. This is not limited herein. 

[0099] 306: Use the first solving result as an initial value of the first linear-programming task, and solve an 

initialized first linear-programming task, to obtain a second solving result. 20 

[00100] In a possible implementation, a solver may read the first solving result into the first linear-programming 

task, then assign an initial state of a solving variable "� in the first linear-programming task to #�, and solve an 

initialized first linear-programming task, to obtain the second solving result. 

[00101] In a possible implementation, the first linear-programming model may be a to-be-solved model. In this 

case, the second solving result may be a solving result of the to-be-solved model. After obtaining the second solving 25 

result, the server may return the second solving result to the terminal device. 

[00102] In a possible implementation, after the second solving result is obtained, a new constraint (for example, 

a second scheduling constraint) may be further added, and the second scheduling constraint may be obtained, where 

the second scheduling constraint includes an objective solving variable and a relaxation variable; and the second 

scheduling constraint is added to the first linear-programming task, to obtain an updated first linear-programming task, 30 

and the updated first linear-programming task is solved. In other words, a proper bound (value range) may be set for 

a new variable involved in the newly-added constraint based on an actual meaning of the new variable, and an initial 

state value of the variable is modified, to change a state to the foregoing set bound, so that an initial solution is feasible 

to the newly-added constraint, thereby accelerating the solving of linear programming. 

[00103] In this application, an upper bound and an initial state of a newly-added relaxation variable may be preset 35 

in a continuous solving scenario, to accelerate continuous solving. 

[00104] In a possible implementation, the first linear-programming model may be prior information used to 

update the importance. In this case, the probability may be updated by comparing a solving time for directly solving 

each linear-programming task with a solving time for solving the linear-programming task initialized based on a 

solving result of the sub-model; and iteration is performed for a specific quantity of times, and then information used 40 

to accurately describe importance of the constraints to reducing the time for solving the linear-programming task may 
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be obtained. 

[00105] Specifically, a first solving time for solving the second linear-programming task and a second solving 

time for solving the initialized first linear-programming task may be obtained; an additive sum of the first solving time 

and the second solving time may be used as a solving time for solving the linear-programming task initialized based 

on a solving result of the sub-model; then the first linear-programming task is solved to obtain a third solving time for 5 

solving the first linear-programming task, where the third solving time may be considered as a solving time for directly 

solving the first linear-programming task; and the importance of each first scheduling constraint may be updated based 

on a reduction degree of an additive sum of the first solving time and the third solving time relative to the first solving 

time, where the updated importance is positively correlated with the reduction degree. 

[00106] It needs to be understood that, a time required in a process of obtaining the second linear-programming 10 

task through sampling may alternatively be used as a part of the solving time for solving the linear-programming task 

initialized based on the solving result of the sub-model. In other words, a sampling time for sampling the plurality of 

first scheduling constraints may be obtained, and the importance of each first scheduling constraint may be updated 

based on a reduction degree of an additive sum of the first solving time, the third solving time, and the sampling time 

relative to the first solving time. 15 

[00107] For example, a time spent in constructing the sub-model is recorded as �$ . A linear-programming solver 

is invoked to solve the sub-model (including a total of % types of constraints ��� , … , ��&), and obtain an optimal 

solution ' of the sub-model. A time spent in solving the sub-model is recorded as �(. Then the solution of the sub-

model is brought as an initial solution into an original model �� , and ��  is solved again, where a time spent in this 

step is ��. Finally, a total time obtained through the solving with importance sampling is recorded as �� = �$ + �( +20 

��. 

[00108] For example, each type of constraint ���  may be updated by executing the following formula: ����
=

min(����
+ ρ ×

-.�/-�

0
, 1 , where ρ may be a preset hyper-parameter. 

[00109] The updating, based on a reduction degree of an additive sum of the first solving time and the third 

solving time relative to the first solving time, the importance of each first scheduling constraint may be a process of 25 

iteration of the importance. The importance may be updated based on other prior information, or by performing the 

foregoing iteration process for a plurality of times on the first linear-programming model, to obtain converged 

importance. 

[00110] The server may solve the to-be-solved model based on the converged importance. 

[00111] For example, if the to-be-solved model is an objective linear-programming task, scheduling constraints 30 

in the objective linear-programming task may be sampled based on the converged importance, to obtain a sub-model, 

and the sub-model is solved. Then a solving result is used as an initial value of the objective linear-programming task, 

and the objective linear-programming task is solved, to obtain a final solving result. The server may feed back the 

obtained final solving result to the terminal device. 

[00112] For example, the to-be-solved model is a third linear-programming task. The third linear-programming 35 

task may be obtained, where the third linear-programming task includes a plurality of the second scheduling 

constraints, and the plurality of second scheduling constraints and the plurality of first scheduling constraints are of a 

same constraint type; 

importance of each second scheduling constraint in the plurality of second scheduling constraints is 

obtained, where the updated importance of each first scheduling constraint is used as importance of the second 40 
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scheduling constraints that are of the same constraint type; and 

the plurality of second scheduling constraints are sampled based on the importance of each second 

scheduling constraint, to obtain a fourth linear-programming task, where the importance of each second scheduling 

constraint is used to determine sampling probability of the second scheduling constraint, and the fourth linear-

programming task includes a portion of the plurality of second scheduling constraints; the fourth linear-programming 5 

task is solved, to obtain a third solving result; and the third solving result is used as an initial value of the third linear-

programming task, and an initialized third linear-programming task is solved, to obtain a fourth solving result. 

[00113] For example, a multi-factory production scheduling issue is used as an example. An objective of entire 

production scheduling is generally to find an optimal manufacturing plan when all resource constraints are met, so 

that a requirement satisfaction rate is the highest and an overall cost (including a manufacturing cost, an inventory 10 

cost, and a transit cost) is the lowest. FIG. 5 shows an example of production scheduling, assuming that a customer 

has ordered 2000 PCs, 1000 hosts, and 800 laptop computers. Then two factories can manufacture the three types of 

products (at most 1,000 products each day). One host is required for manufacturing one PC, and the PC can be 

assembled only in a first factory. The figure shows an optimal production scheduling solution. On a first day, 1000 

hosts are manufactured in each of the two factories, and hosts in a second factory are transited to the first factory. On 15 

a second day, in the first factory, the hosts manufactured in the first day in the first factory are assembled into PCs; 

and in the second factory, 1000 more hosts are manufactured. On a third day, hosts transited on the first day from the 

second factory are assembled into 1000 PCs in the first factory, and finally 800 laptop computers are manufactured in 

the second factory. In this way, all requirements can be met and a total cost is the lowest. Multi-factory production 

scheduling is an issue of integer programming in essence. However, because solving complexity of integer 20 

programming is rather high, it is difficult to obtain an optimal solution in a specified time for such a huge-scale model. 

Therefore, a common way is to relax the issue into linear programming, and then adjust, by using some approximate 

methods, a real-number solution obtained through linear-programming solving to an integer solution. 

[00114] First, production scheduling models in past three months are collected, to form a training dataset of about 

90 models. In addition, there are 18 types of constraints on production scheduling, such as inventory constraints, 25 

production capacity constraints, pairing constraints, special-control constraints, SR constraints, order requirement 

postponement constraints, forecast requirement postponement constraints, and maximum substitution constraints. 

[00115] The 90 models are first solved by using a linear-programming solver, a solving time �
�
, � = 1, … ,90 is 

recorded, importance probability of constraints is initialized as ���
= 0.5, a model ��  is selected, and then a sub-

model ��
�
 is obtained through sampling based on current �. A sampling method is to randomly generate a random 30 

number 2 for each type of constraint. If 2 ≤ ���
, the type of constraints and corresponding variables are included in 

the sub-model, and a time taken to construct the sub-model is recorded as �$ . The linear-programming solver is 

invoked to solve the sub-model (including a total of % types of constraints ��� , … , ��&), to obtain an optimal solution 

' of the sub-model. A time spent in solving the sub-model is recorded as �( . Then a solution of the sub-model is 

brought as an initial solution into the original model �� , and ��  is solved again, where a time required for this step is 35 

��. Finally, a total time obtained through the solving with importance sampling is recorded as �� = �$ + �( + ��, and 

importance probability � is updated by using the recorded ��. For each type of constraint ��� in the sub-model, the 

following updating formula is executed: ����
= min(����

+ ρ ×
-.�/-�

0
, 1 ; a model is selected again to perform an 

updating operation until a quantity of times of updating is reached, and trained � is obtained; a production scheduling 

model at a current latest moment is obtained, a sub-model is sampled based on the trained � in historical data, and 40 
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then the sub-model is solved to obtain a solution ' of the sub-model; and ' is brought as an initial value into an 

original model, and the original model is solved to obtain a real-number solution of the production scheduling issue. 

[00116] For a minimum-batch constraint in a production scheduling issue, a daily manufacturing volume is either 

equal to 0 or greater than or equal to a constant � . Because this constraint cannot be considered when a linear-

programming model is being established, a continuous solving method may be used herein to add a constraint in the 5 

following style to a solved model : 4� + #� 5 �, where 4�  is a variable that is greater than 0 and that is obtained 

through the foregoing standard solving, and #� is a newly-added relaxation variable. In addition, #� is added to an 

objective function. In this case, a model to which the constraint has been added is solved again, to achieve such an 

effect that 4� can be, as much as possible, greater than or equal to the relaxation variable #� newly added in �; and 

an upper bound #�
67 = � is set for the variable, and status;#�< = =>?@@A2BCDEF is set before solving. Then a 10 

model, in which an initial state of the relaxation variable has been modified, is solved to obtain a solution. After the 

steps, solving of the model of the production scheduling issue is completed. 

[00117] Table 1 shows improvement effect of solving according to this embodiment of this application. 

Compared with direct solving, the solving method in this embodiment of this application improves efficiency by about 

20% on average. 15 

Table 1 

 

 

[00118] An embodiment of this application provides a task solving method. The method includes: obtaining a 

first linear-programming task, where the first linear-programming task includes a plurality of first scheduling 20 

constraints; obtaining importance of each first scheduling constraint in the plurality of first scheduling constraints, 

where the importance indicates a degree of contribution of the first scheduling constraint to reducing a time for solving 

the first linear-programming task; sampling the plurality of first scheduling constraints based on the importance, to 

obtain a subset of the obtained plurality of first scheduling constraints, where the importance is used to determine 

sampling probability of the first scheduling constraints; constructing a second linear-programming task based on the 25 

subset of the plurality of first scheduling constraints; solving the second linear-programming task, to obtain a first 

solving result; and using the first solving result as an initial value of the first linear-programming task, and solving an 

initialized first linear-programming task, to obtain a second solving result. In the foregoing manner, on one hand, key 

constraints in the first linear-programming task are selected to construct a sub-model (the second linear-programming 

task), and then a solution of the sub-model is used to solve the first linear-programming task, to accelerate a solving 30 

process. On the other hand, when the sub-model is being constructed, sampling is performed on the first linear-

programming task based on the importance. Because the importance represents a degree of contribution of the first 
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scheduling constraint to reducing the time for solving the first linear-programming task, the solution of the sub-model 

obtained through sampling is close to an optimal solution, thereby accelerating a process of solving the first linear-

programming task. 

[00119] An embodiment of this application further provides a system. The system may include a terminal device 

and a server. The terminal device may send a to-be-solved model (a first linear-programming task) and prior 5 

information that includes a plurality of historical models to the server. The server may perform computing based on 

the prior information that includes the plurality of historical models, to obtain converged importance; sample the first 

linear-programming task based on the importance; perform steps 301 to 303 in the foregoing embodiment, to obtain 

a second solving result; and return the second solving result to the terminal device. 

[00120] In addition, the terminal device may send, to the server, a to-be-solved model and prior information that 10 

includes a plurality of historical models (including a first linear-programming task); and the server may perform 

computing based on the prior information that includes the plurality of historical models, to obtain converged 

importance (for a computing process, refer to descriptions related to importance updating in the foregoing 

embodiment), sample the to-be-solved model based on the importance, and solve the to-be-solved model. 

[00121] Refer to FIG. 6. FIG. 6 is a schematic diagram of a structure of a task solving apparatus 600 according 15 

to an embodiment of this application. As shown in FIG. 6, the apparatus 600 may include: 

an obtaining module 601, configured to obtain a first linear-programming task, where the first linear-

programming task includes a plurality of first scheduling constraints; and 

obtain importance of each first scheduling constraint in the plurality of first scheduling constraints, where 

the importance indicates a degree of contribution of the first scheduling constraint to reducing a time for solving the 20 

first linear-programming task; and 

for a specific description of the obtaining module 601, reference may be made to descriptions of steps 301 

and 302 in the foregoing embodiment, and details are not described herein again; 

a sampling module 602, configured to sample the plurality of first scheduling constraints based on the 

importance, to obtain a subset of the obtained plurality of first scheduling constraints, where the importance is used 25 

to determine sampling probability of the first scheduling constraints; and 

construct a second linear-programming task based on the subset of the plurality of first scheduling 

constraints; where 

for a specific description of the sampling module 602, reference may be made to descriptions of steps 303 

and 304 in the foregoing embodiment, and details are not described herein again; and 30 

a solving module 603, configured to solve the second linear-programming task, to obtain a first solving 

result; and 

use the first solving result as an initial value of the first linear-programming task, and solve an initialized 

first linear-programming task, to obtain a second solving result; where 

for a specific description of the solving module 603, reference may be made to descriptions of steps 305 35 

and 306 in the foregoing embodiment, and details are not described herein again. 

[00122] In a possible implementation, both the first linear-programming task and the second linear-programming 

task include a programming objective. 

[00123] In a possible implementation, the obtaining module 601 is further configured to: 

obtain a first solving time for solving the second linear-programming task and a second solving time for 40 

solving the initialized first linear-programming task; 

the solving module is further configured to solve the first linear-programming task, to obtain a third solving 
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time for solving the first linear-programming task; and 

the apparatus 600 further includes: 

an importance updating module, configured to update, based on a reduction degree of an additive sum of 

the first solving time and the third solving time relative to the first solving time, the importance of each first scheduling 

constraint, where the updated importance is positively correlated with the reduction degree. 5 

[00124] In a possible implementation, the obtaining module 601 is further configured to: 

obtain a sampling time for sampling the plurality of first scheduling constraints; and 

the importance updating module is specifically configured to: 

update, based on a reduction degree of an additive sum of the first solving time, the third solving time, and 

the sampling time relative to the first solving time, the importance of each first scheduling constraint. 10 

[00125] In a possible implementation, the obtaining module 601 is further configured to: 

obtain a third linear-programming task, where the third linear-programming task includes a plurality of the 

second scheduling constraints, and the plurality of second scheduling constraints and the plurality of first scheduling 

constraints are of a same constraint type; and 

obtain importance of each second scheduling constraint in the plurality of second scheduling constraints, 15 

where the updated importance of each first scheduling constraint is used as importance of the second scheduling 

constraints that are of the same constraint type; and 

the sampling module 602 is further configured to: 

sample the plurality of second scheduling constraints based on the importance of each second scheduling 

constraint, to obtain a fourth linear-programming task, where the importance of each second scheduling constraint is 20 

used to determine sampling probability of the second scheduling constraint, and the fourth linear-programming task 

includes a portion of the plurality of second scheduling constraints; and 

the solving module 603 is further configured to: 

solve the fourth linear-programming task, to obtain a third solving result; and 

use the third solving result as an initial value of the third linear-programming task, and solve an initialized 25 

third linear-programming task, to obtain a fourth solving result. 

[00126] In a possible implementation, the second linear-programming task includes M solving variables, and the 

first solving result includes parameter values of various solving variable; and 

the solving module 603 is specifically configured to: 

use the parameter values of various solving variables in the first solving result as parameter values of M 30 

solving variables in the first linear-programming task. 

[00127] In a possible implementation, the first linear-programming task is used to allocate a scheduling resource 

to at least one to-be-scheduled task, the first scheduling constraints are constraints that the scheduling resource meets, 

and the scheduling resource is a production line, or production equipment, or a manufacturer. 

[00128] In a possible implementation, the obtaining module 601 is further configured to: 35 

obtain a second scheduling constraint after the second solving result is obtained, where the second 

scheduling constraint includes an objective solving variable and a relaxation variable; and 

the solving module 603 is further configured to: add the second scheduling constraint to the first linear-

programming task, to obtain an updated first linear-programming task, and solve the updated first linear-programming 

task. 40 

[00129] The following describes a terminal device provided in an embodiment of this application. Refer to FIG. 
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7. FIG. 7 is a schematic diagram of a structure of a terminal device 700 according to an embodiment of this application. 

The terminal device 700 may be specifically represented as a mobile phone, a tablet computer, a notebook computer, 

an intelligent wearable device, a server, or the like. This is not limited herein. The task solving apparatus described in 

the embodiment corresponding to FIG. 6 may be deployed on the terminal device 700, and is configured to implement 

a task solving function in the embodiment corresponding to FIG. 6. Specifically, the terminal device 700 includes a 5 

receiver 701, a transmitter 702, a processor 703, and a memory 704 (there may be one or more processors 703 in the 

terminal device 700, where one processor is used as an example in FIG. 7). The processor 703 may include an 

application processor 7031 and a communications processor 7032. In some embodiments of this application, the 

receiver 701, the transmitter 702, the processor 703, and the memory 704 may be connected through a bus or in another 

manner. 10 

[00130] The memory 704 may include a read-only memory and a random access memory, and provide 

instructions and data to the processor 703. A part of the memory 704 may further include a non-volatile random access 

memory (non-volatile random access memory, NVRAM). The memory 704 stores processor instructions and 

operation instructions, an executable module or a data structure, or a subset thereof, or an extended set thereof. The 

operation instructions may include various operation instructions used to implement various operations. 15 

[00131] The processor 703 controls operations of the terminal device 700. During specific application, 

components of the terminal device 700 are coupled together through a bus system. The bus system may further include 

a power bus, a control bus, a state signal bus, and the like, in addition to a data bus. However, for clear description, 

various types of buses in the figure are collectively referred to as a bus system. 

[00132] The method disclosed in the foregoing embodiment of this application may be applied to the processor 20 

703, or may be implemented by the processor 703. The processor 703 may be an integrated circuit chip and has a 

signal processing capability. In an implementation process, steps in the foregoing method may be implemented by 

using a hardware integrated logical circuit in the processor 703, or by using instructions in a form of software. The 

processor 703 may be a general-purpose processor, a digital signal processor (digital signal processor, DSP), a 

microprocessor, or a microcontroller; and may further include an application-specific integrated circuit (application-25 

specific integrated circuit, ASIC), a field-programmable gate array (field-programmable gate array, FPGA) or another 

programmable logic device, a discrete gate, or a transistor logic device, or a discrete hardware component. The 

processor 703 may implement or perform the method, steps, and logical block diagrams disclosed in embodiments of 

this application. The general-purpose processor may be a microprocessor, or the processor may be any conventional 

processor or the like. Steps of the method disclosed with reference to embodiments of this application may be directly 30 

executed and completed by a hardware decoding processor, or may be executed and completed by using a combination 

of hardware and software modules in the decoding processor. The software modules may be located in a mature storage 

medium in the art, for example, a random access memory, a flash memory, a read-only memory, a programmable read-

only memory, an electrically erasable programmable memory, or a register. The storage medium is located in the 

memory 704, and the processor 703 reads information in the memory 704 and completes steps related to the terminal 35 

device in the foregoing method in combination with hardware of the processor 703. 

[00133] The receiver 701 may be configured to receive input digital or character information, and generate signal 

inputs related to related setting and function control of the terminal device. The transmitter 702 may be configured to 

output digital or character information through a first interface. The transmitter 702 may be further configured to send 

instructions to a disk group through the first interface, to modify data in the disk group. The transmitter 702 may 40 

further include a display device such as a display screen. 

[00134] In this embodiment of this application, in one case, the processor 703 is configured to perform steps 
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performed by the terminal device in the foregoing embodiment. 

[00135] An embodiment of this application further provides a server. Refer to FIG. 8. FIG. 8 is a schematic 

diagram of a structure of a server 800 according to an embodiment of this application. Specifically, the server 800 is 

implemented by one or more servers. The server 800 may differ greatly due to different configurations or performance, 

and may include one or more central processing units (central processing units, CPU) 88 (for example, one or more 5 

processors) and a memory 832, and one or more storage media 830 (for example, one or more mass storage devices) 

that store an application program 842 or data 844. The memory 832 and the storage medium 830 may be used for 

transient storage or persistent storage. A program stored in the storage medium 830 may include one or more modules 

(not shown in FIG. 8), and each module may include a series of instruction operations on the server. Further, the 

central processing unit 88 may be configured to communicate with the storage medium 830, to perform a series of 10 

instruction operations in the storage medium 830 on the server 800. 

[00136] The server 800 may further include one or more power supplies 826, one or more wired or wireless 

network interfaces 850, and one or more input/output interfaces 858; or one or more operating systems 841, for 

example, Windows ServerTM, Mac OS XTM, UnixTM, LinuxTM, and FreeBSDTM. 

[00137] In this embodiment of this application, the central processing unit 88 is configured to perform steps 15 

related to the task solving method in the foregoing embodiment. 

[00138] An embodiment of this application further provides a computer program product. When the computer 

program product runs on a computer, the computer is enabled to perform steps performed by the terminal device or 

the computer is enabled to perform steps performed by the server. 

[00139] An embodiment of this application further provides a computer-readable storage medium. The computer-20 

readable storage medium stores a program used for signal processing. When the program runs on a computer, the 

computer is enabled to perform steps performed by the terminal device or the computer is enabled to perform steps 

performed by the server. 

[00140] The terminal device, the server device, or the apparatus in embodiments of this application may be 

specifically a chip. The chip includes a processing unit and a communications unit. The processing unit may be, for 25 

example, a processor. The communications unit may be, for example, an input/output interface, a pin, or a circuit. The 

processing unit may execute computer-executable instructions stored in a storage unit, so that a chip in the terminal 

device performs the task solving method described in the foregoing embodiment, or a chip in the server performs the 

task solving method described in the foregoing embodiment. Optionally, the storage unit is a storage unit in the chip, 

for example, a register or a buffer. Alternatively, the storage unit may be a storage unit in a wireless access device but 30 

outside the chip, for example, a read-only memory (read-only memory, ROM), another type of static storage device 

that can store static information and instructions, or a random access memory (random access memory, RAM). 

[00141] Specifically, refer to FIG. 9. FIG. 9 is a schematic diagram of a structure of a chip according to an 

embodiment of this application. The chip may be represented as a neural-network processing unit NPU 900. The NPU 

900 is mounted to a host CPU (Host CPU) as a coprocessor, and the host CPU allocates a task. A core part of the NPU 35 

is an operation circuit 903. A controller 904 controls the operation circuit 903 to extract matrix data in a memory and 

perform a multiplication operation. 

[00142] In some implementations, the operation circuit 903 internally includes a plurality of processing engines 

(Processing Engine, PE). In some implementations, the operation circuit 903 is a two-dimensional systolic array. The 

operation circuit 903 may alternatively be a one-dimensional systolic array or another electronic circuit that can 40 

perform mathematical operations such as multiplication and addition. In some implementations, the operation circuit 
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903 is a general-purpose matrix processor. 

[00143] For example, it is assumed that there is an input matrix A, a weight matrix B, and an output matrix C. 

The operation circuit 903 fetches data corresponding to the matrix B from a weight memory 902, and buffers the data 

in each PE in the operation circuit 903. The operation circuit 903 fetches data of the matrix A from an input memory 

901, to perform a matrix operation on the matrix B, and stores an obtained partial or final result of the matrixes into 5 

an accumulator (accumulator) 908. 

[00144] A unified memory 906 is configured to store input data and output data. Weight data is directly 

transferred to the weight memory 902 by using a direct memory access controller (Direct Memory Access Controller, 

DMAC) DMAC 905. Input data is also transferred to the unified memory 906 by using the DMAC. 

[00145] A BIU (Bus Interface Unit), that is, a bus interface unit 910, is configured to perform interaction between 10 

an AXI bus and the DMAC and between the AXI bus and an instruction fetch buffer (Instruction Fetch Buffer, IFB) 

909. 

[00146] The bus interface unit (Bus Interface Unit, BIU for short) 910 is used by the instruction fetch buffer 909 

to obtain instructions from an external memory, and is further used by the direct memory access controller 905 to 

obtain original data of the input matrix A or the weight matrix B from an external memory. 15 

[00147] The DMAC is mainly configured to transfer input data in an external memory DDR to the unified 

memory 906, or transfer weight data to the weight memory 902, or transfer input data to the input memory 901. 

[00148] A vector computing unit 907 includes a plurality of operation processing units, and performs, if needed, 

further processing, for example, vector multiplication, vector addition, an exponential operation, a logarithmic 

operation, or size comparison, on an output of the operation circuit 903. The vector computing unit 907 is mainly 20 

configured to perform network computing at a non-convolutional/fully-connected layer in a neural network, for 

example, batch normalization (batch normalization), pixel-level summation, and up-sampling on a feature plane. 

[00149] In some implementations, the vector computing unit 907 can store a processed output vector into the 

unified memory 906. For example, the vector computing unit 907 may apply a linear function or a nonlinear function 

to an output of the operation circuit 903, for example, to perform linear interpolation on a feature plane extracted at a 25 

convolutional layer; or for another example, apply a linear function or a nonlinear function to an accumulated sum of 

a vector to generate an activation value. In some implementations, the vector computing unit 907 generates a 

normalized value, a pixel-level summation value, or both. In some implementations, a processed output vector can be 

used as an activation input of the operation circuit 903, for example, for use at a subsequent layer in the neural network. 

[00150] The instruction fetch buffer (instruction fetch buffer) 909 connected to the controller 904 is configured 30 

to store instructions for use by the controller 904. 

[00151] The unified memory 906, the input memory 901, the weight memory 902, and the instruction fetch buffer 

909 are all on-chip memories. The external memory is private to a hardware architecture of the NPU. 

[00152] The foregoing mentioned processor may be a general-purpose central processor, a microprocessor, an 

ASIC, or one or more integrated circuits for controlling program execution. 35 

[00153] In addition, it needs to be noted that the foregoing described apparatus embodiments are merely examples. 

The units described as separate parts may or may not be physically separate, and parts displayed as units may or may 

not be physical units, may be located in one position, or may be distributed on a plurality of network units. Some or 

all modules may be selected according to an actual need to achieve the objectives of the solutions of the embodiments. 

In addition, in the accompanying drawings of the apparatus embodiments provided in this application, connection 40 

relationships between modules indicate that the modules have communication connections with each other, which 



 

24 

may be specifically implemented as one or more communications buses or signal cables. 

[00154] Based on the description of the foregoing implementations, a person skilled in the art may clearly 

understand that this application may be implemented by software in addition to necessary universal hardware, or by 

dedicated hardware, including a dedicated integrated circuit, a dedicated CPU, a dedicated memory, a dedicated 

component, and the like. Usually, a function implemented by a computer program may be easily implemented by 5 

using corresponding hardware. In addition, specific hardware structures used to implement a same function may be 

varied, for example, an analog circuit, a digital circuit, or a dedicated circuit. However, in this application, a software 

program implementation is a better implementation in most cases. Based on such an understanding, the technical 

solutions of this application essentially or the part contributing to a conventional technology may be implemented in 

a form of a computer software product. The computer software product is stored in a readable storage medium, such 10 

as a floppy disk, a USB flash drive, a removable hard disk, a ROM, a RAM, a magnetic disk, or an optical disc of a 

computer; and includes several instructions for instructing a computer device (which may be a personal computer, a 

server, or a network device, or the like) to perform the method described in embodiments of this application. 

[00155] All or some of the foregoing embodiments may be implemented by software, hardware, firmware, or 

any combination thereof. When software is used to implement the embodiments, all or some of the embodiments may 15 

be implemented in a form of a computer program product. 

[00156] The computer program product includes one or more computer instructions. When the computer program 

instructions are loaded and executed on a computer, the procedures or functions according to embodiments of this 

application are all or partially generated. The computer may be a general-purpose computer, a dedicated computer, a 

computer network, or another programmable apparatus. The computer instructions may be stored in a computer-20 

readable storage medium or may be transmitted from a computer-readable storage medium to another computer-

readable storage medium. For example, the computer instructions may be transmitted from a website, computer, server, 

or data center to another website, computer, server, or data center in a wired (for example, a coaxial cable, an optical 

fiber, or a digital subscriber line (DSL)) or wireless (for example, infrared, radio, or microwave) manner. The 

computer-readable storage medium may be any usable medium accessible to a computer, or a data storage device 25 

integrating one or more usable media, for example, a server or a data center. The usable medium may be a magnetic 

medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical medium (for example, a DVD), a 

semiconductor medium (for example, a solid state disk (Solid State Disk, SSD)), or the like.  
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CLAIMS 

What is claimed is: 

1. A task solving method, wherein the method comprises: 

obtaining a first linear-programming task, wherein the first linear-programming task comprises a plurality of first 

scheduling constraints; 5 

obtaining importance of each first scheduling constraint in the plurality of first scheduling constraints, wherein 

the importance indicates a degree of contribution of the first scheduling constraint to reducing a time for solving the 

first linear-programming task; 

sampling the plurality of first scheduling constraints based on the importance, to obtain a subset of the obtained 

plurality of first scheduling constraints, wherein the importance is used to determine sampling probability of the first 10 

scheduling constraints; 

constructing a second linear-programming task based on the subset of the plurality of first scheduling constraints; 

solving the second linear-programming task, to obtain a first solving result; and 

using the first solving result as an initial value of the first linear-programming task, and solving an initialized 

first linear-programming task, to obtain a second solving result. 15 

2. The method according to claim 1, wherein both the first linear-programming task and the second linear-

programming task comprise a programming objective. 

3. The method according to claim 1 or 2, wherein the method further comprises: 

obtaining a first solving time for solving the second linear-programming task and a second solving time for 

solving the initialized first linear-programming task; 20 

solving the first linear-programming task, to obtain a third solving time for solving the first linear-programming 

task; and 

updating, based on a reduction degree of an additive sum of the first solving time and the third solving time 

relative to the first solving time, the importance of each first scheduling constraint, wherein the updated importance 

is positively correlated with the reduction degree. 25 

4. The method according to claim 3, wherein the method further comprises: obtaining a sampling time for 

sampling the plurality of first scheduling constraints; and 

the updating, based on a reduction degree of an additive sum of the first solving time and the third solving time 

relative to the first solving time, the importance of each first scheduling constraint comprises: 

updating, based on a reduction degree of an additive sum of the first solving time, the third solving time, and the 30 

sampling time relative to the first solving time, the importance of each first scheduling constraint, to obtain updated 

importance of each first scheduling constraint. 

5. The method according to claim 3 or 4, wherein the method further comprises: 

obtaining a third linear-programming task, wherein the third linear-programming task comprises a plurality of 

the second scheduling constraints, and the plurality of second scheduling constraints and the plurality of first 35 

scheduling constraints are of a same constraint type; 

obtaining importance of each second scheduling constraint in the plurality of second scheduling constraints, 

wherein the updated importance of each first scheduling constraint is used as importance of the second scheduling 

constraints that are of the same constraint type; 

sampling the plurality of second scheduling constraints based on the importance of each second scheduling 40 

constraint, to obtain a fourth linear-programming task, wherein the importance of each second scheduling constraint 
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is used to determine sampling probability of the second scheduling constraint, and the fourth linear-programming task 

comprises a portion of the plurality of second scheduling constraints; 

solving the fourth linear-programming task, to obtain a third solving result; and 

using the third solving result as an initial value of the third linear-programming task, and solving an initialized 

third linear-programming task, to obtain a fourth solving result. 5 

6. The method according to any one of claims 1 to 5, wherein the second linear-programming task comprises M 

solving variables, and the first solving result comprises parameter values of various solving variable; and 

the using the first solving result as an initial value of the first linear-programming task comprises: 

using the parameter values of various solving variables in the first solving result as parameter values of M solving 

variables in the first linear-programming task. 10 

7. The method according to any one of claims 1 to 6, wherein the first linear-programming task is used to allocate 

a scheduling resource to at least one to-be-scheduled task, the first scheduling constraints are constraints that the 

scheduling resource meets, and the scheduling resource is a production line, or production equipment, or a 

manufacturer. 

8. The method according to any one of claims 1 to 7, wherein after the obtaining a second solving result, the 15 

method further comprises: 

obtaining a second scheduling constraint, wherein the second scheduling constraint comprises a relaxation 

variable and an upper bound of the relaxation variable; and 

adding the second scheduling constraint to the first linear-programming task, to obtain an updated first linear-

programming task, and solving the updated first linear-programming task. 20 

9. A task solving apparatus, wherein the apparatus comprises: 

an obtaining module, configured to obtain a first linear-programming task, wherein the first linear-programming 

task comprises a plurality of first scheduling constraints; and 

obtain importance of each first scheduling constraint in the plurality of first scheduling constraints, wherein the 

importance indicates a degree of contribution of the first scheduling constraint to reducing a time for solving the first 25 

linear-programming task; 

a sampling module, configured to sample the plurality of first scheduling constraints based on the importance, to 

obtain a subset of the obtained plurality of first scheduling constraints, wherein the importance is used to determine 

sampling probability of the first scheduling constraints; and 

construct a second linear-programming task based on the subset of the plurality of first scheduling constraints; 30 

and 

a solving module, configured to solve the second linear-programming task, to obtain a first solving result; and 

use the first solving result as an initial value of the first linear-programming task, and solve an initialized first 

linear-programming task, to obtain a second solving result. 

10. The apparatus according to claim 9, wherein both the first linear-programming task and the second linear-35 

programming task comprise a programming objective. 

11. The apparatus according to claim 9 or 10, wherein the obtaining module is further configured to: 

obtain a first solving time for solving the second linear-programming task and a second solving time for solving 

the initialized first linear-programming task; 

the solving module is further configured to solve the first linear-programming task, to obtain a third solving time 40 

for solving the first linear-programming task; and 

the apparatus further comprises: 
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an importance updating module, configured to update, based on a reduction degree of an additive sum of the first 

solving time and the third solving time relative to the first solving time, the importance of each first scheduling 

constraint, wherein the updated importance is positively correlated with the reduction degree. 

12. The apparatus according to claim 11, wherein the obtaining module is further configured to: 

obtain a sampling time for sampling the plurality of first scheduling constraints; and 5 

the importance updating module is specifically configured to: 

update, based on a reduction degree of an additive sum of the first solving time, the third solving time, and the 

sampling time relative to the first solving time, the importance of each first scheduling constraint. 

13. The apparatus according to claim 11 or 12, wherein the obtaining module is further configured to: 

obtain a third linear-programming task, wherein the third linear-programming task comprises a plurality of the 10 

second scheduling constraints, and the plurality of second scheduling constraints and the plurality of first scheduling 

constraints are of a same constraint type; and 

obtain importance of each second scheduling constraint in the plurality of second scheduling constraints, wherein 

the updated importance of each first scheduling constraint is used as importance of the second scheduling constraints 

that are of the same constraint type; 15 

the sampling module is further configured to: 

sample the plurality of second scheduling constraints based on the importance of each second scheduling 

constraint, to obtain a fourth linear-programming task, wherein the importance of each second scheduling constraint 

is used to determine sampling probability of the second scheduling constraint, and the fourth linear-programming task 

comprises a portion of the plurality of second scheduling constraints; and 20 

the solving module is further configured to: 

solve the fourth linear-programming task, to obtain a third solving result; and 

use the third solving result as an initial value of the third linear-programming task, and solve an initialized third 

linear-programming task, to obtain a fourth solving result. 

14. The apparatus according to any one of claims 9 to 13, wherein the second linear-programming task comprises 25 

M solving variables, and the first solving result comprises parameter values of various solving variables; and 

the solving module is specifically configured to: 

use the parameter values of various solving variable in the first solving result as parameter values of M solving 

variables in the first linear-programming task. 

15. The apparatus according to any one of claims 9 to 14, wherein the first linear-programming task is used to 30 

allocate a scheduling resource to at least one to-be-scheduled task, the first scheduling constraints are constraints that 

the scheduling resource meets, and the scheduling resource is a production line, or production equipment, or a 

manufacturer. 

16. The apparatus according to any one of claims 9 to 15, wherein the obtaining module is further configured to: 

obtain a second scheduling constraint after the second solving result is obtained, wherein the second scheduling 35 

constraint comprises a relaxation variable and an upper bound of the relaxation variable; and 

the solving module is further configured to: add the second scheduling constraint to the first linear-programming 

task, to obtain an updated first linear-programming task, and solve the updated first linear-programming task. 

17. A computer storage medium, wherein the computer storage medium stores one or more instructions, and 

when the instructions are executed by one or more computers, the one or more computers are enabled to perform 40 

operations for the method according to any one of claims 1 to 8. 

18. A computer program product, comprising computer-readable instructions, wherein when the computer-



 

28 

readable instructions are run on a computer, the computer is enabled to perform the method according to any one of 

claims 1 to 8. 

19. A system, comprising at least one processor, at least one memory, and at least one communications interface, 

wherein the processor, the memory, and the communications interface are connected and communicate with each other 

by using a communications bus; 5 

the at least one memory is configured to store code; 

the at least one processor is configured to execute the code, to perform the task solving method according to any 

one of claims 1 to 8, to obtain a solving result; and 

the at least one communications interface is configured to communicate with a device or a communications 

network, to send the solving result to the device or the communications network.  10 


