JOB PROCESSING METHOD AND DEVICE

FIELD

The present disclosure relates to the technical field of job parallel processing, more

particularly, to a job processing method and device.

BACKGROUND

In a computer system, a task to be processed may be considered as a job. The
process of the system processing the job may specifically be the system activating a
thread to make the thread process the job. Currently, the system activates a fixed number
of threads for the unprocessed jobs, and specifies which jobs need to be processed for
every thread respectively. Only after all the threads complete the execution to the
respective job, this batch of jobs may be considered to be executed completely.

It can be known that difference of job characteristic cause the difference of thread
processing speeds, so there may occur the situation where a certain thread is executed
completely, but it needs to wait for other threads, or excessive threads are started, which
leads to relatively large pressure to the system. As such, the existing job processing

manner is of poor processing effects.

SUMMARY

In view of this, the present disclosure provides a job processing method for solving
the technical problem in the prior art of relatively poor job processing effects. In addition,
the present disclosure further provides a job processing device for ensuring the
application and implementation of the method in practice.

In order to realize the above purpose, the present disclosure provides the following
technical solutions.

The first aspect of the present disclosure provides a job processing method

including:



determining a number of unprocessed jobs in target jobs and taking this number as
an unprocessed job number;

determining a number of threads which are processing the target jobs and taking this
number as a processing thread number;

activating, according to different thread activating rules, corresponding number of
new threads based on a size relation between the unprocessed job number and a preset
unprocessed threshold and a size relation between the processing thread number and a
preset activating thread value; and

triggering the new threads to process the unprocessed jobs;

wherein the preset unprocessed threshold is used for showing that it needs to add
new thread where the unprocessed job number reaches the preset unprocessed threshold;
and the preset activating thread value is used for representing a minimum value of threads
activated for the target jobs.

The second aspect of the present disclosure provides the job processing device
including:

an unprocessed job number determining module for determining a number of
unprocessed jobs in target jobs and taking this number as an unprocessed job number;

a processing thread number determining module for determining a number of
threads which are processing the target jobs and taking this number as a processing thread
number;

a new thread activating module for activating, according to different thread
activating rules, corresponding number of new threads based on a size relation between
the unprocessed job number and a preset unprocessed threshold and a size relation
between the processing thread number and a preset activating thread value;

a new thread processing job module for triggering the new threads to process the
unprocessed jobs,

wherein the preset unprocessed threshold is used for showing that it needs to add the

new thread where the unprocessed job number reaches the preset unprocessed threshold;



and the preset activating thread value is used for representing a minimum value of threads
activated for the target jobs.

It may be known from the above technical solution that the present disclosure
provides the embodiments of the job processing methods in which the unprocessed job
number of a certain type of jobs in the system and the current number of the threads
processing this type of the jobs are determined firstly, then different thread activating
rules are determined based on the size relation between the unprocessed job number and
the preset unprocessed threshold for the jobs and the size relation between the current
number of the threads and the preset thread activating threshold, and different numbers of
new threads are activated according to the different thread activating rules so as to make
the new threads process the unprocessed jobs. As such, compared to the prior art of
activating a certain fixed number of threads and assigning the fixed jobs to be processed
to the threads, the present embodiments may determine the situations of the unprocessed
job number and the existing thread number in the system respectively by using the preset
unprocessed threshold and the preset thread activating threshold, so as to activate
different numbers of the new threads for different situations, which have better job
processing effects and may avoid relative large thread maintenance pressure to the

system.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more clearly explain the embodiments of the present disclosure or the
technical solutions of the prior art, the drawings to be used in the descriptions of the
embodiments or the prior art are briefly introduced as follows. Obviously, the drawings
in the following description are only embodiments of the present disclosure, and the
person skilled in the art may further obtain other drawings from these drawings without
contributing any creative work.

Fig. 1 is a flow chart of the first embodiment of the job processing method provided

by the present disclosure;



Fig. 2 is a flow chart of the second embodiment of the job processing method
provided by the present disclosure;

Fig. 3 is a flow chart of the third embodiment of the job processing method provided
by the present disclosure; and

Fig. 4 is a structural schematic diagram of the first embodiment of the job

processing device provided by the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

The technical solutions in the embodiments of the present disclosure will be clearly
and completely described with reference to the drawings in the embodiments of the
present disclosure. Obviously, the described embodiments are just parts of the
embodiments of the present disclosure rather than all the embodiments. Based on the
embodiments of the present disclosure, all the other embodiments obtained by the person
skilled in the art without contributing any creative work also fall with the protection
scope of the present disclosure.

With reference to Fig. 1, a flow chart of the first embodiment of the job processing
method provided by the present disclosure is shown. As shown in Fig.1, the present
embodiment may specifically include the steps S101 to S104.

Step S101: determining the number of unprocessed jobs in target jobs, and taking
this number as the unprocessed job number.

The system contains a plurality of jobs which may be classified into several types,
and further a certain type of jobs may be taken as the target job. For example, the types of
jobs include a batch query job and a batch display job, and the batch query job is taken as
the target job.

It needs to explain that the target jobs contain the processed jobs and the
unprocessed jobs. In the target jobs, the unprocessed jobs are determined, and the number
of the unprocessed jobs is counted. For convenient description, this number is called as

the unprocessed job number JobNum.



It needs to explain that the system may maintain a job table for recording parameters
of each job in the system, including the type of job and whether the job is processed.
Therefore, the number of the unprocessed jobs in the target jobs (that is, the unprocessed
job number JobNum) may be calculated from this job table. The explanation on the job
table may refer to the content described hereinafter, and is not described herein.

Step S102: determining the number of the threads which are processing the target
jobs and taking this number as a processing thread number.

The system activates a plurality of threads for processing the jobs. In these threads,
the threads which are processing the target jobs are determined and the number of these
threads is counted. For convenient description, this number may be called as the
processing thread number ThreadNum.

It needs to explain that the system may maintain a thread table for recording the
states of threads, including whether the thread is processing the job and the specific type
of the processed job. Therefore, the number of the threads which are processing the target
jobs (that is, the processing thread number ThreadNum) may be determined from this
thread table. The explanation on the thread table may refer to the content described
hereinafter, and is not described herein.

In addition, the execution orders of this step S102 and step S101 are not limited to
Fig. 1, or it is possible that the step S102 is executed and then the step S101 is executed;
or the steps S102 and S101 are executed concurrently.

Step S103: activating, according to different thread activating rules, the
corresponding number of new threads based on a size relation between the unprocessed
job number and a preset unprocessed threshold and a size relation between the processing
thread number and a preset activating thread value.

In the above, the preset unprocessed threshold is used for showing that it needs to
add new threads if the unprocessed job number reaches the threshold; the preset
activating threshold value is used for representing a minimum value of the threads

activated for the target jobs. In addition, this preset activating thread value may also be



considered as a numerical value of the threads activated for the target jobs in a default
manner.

For example, the preset unprocessed threshold is 15. If the unprocessed job number
of the target jobs is 17, the unprocessed job number exceeds the preset unprocessed
threshold, which shows that it needs to add the new thread. For example, the preset
activating thread value is 20, which shows that 20 threads are activated for the target jobs
in a default manner to process the target jobs.

It needs to explain that the unprocessed job number has a size relation with the
preset unprocessed threshold. Similarly, there is also a size relation between the
processing thread number and the preset activating thread value. Different thread
activating rules are determined according to the two size relations. For different thread
activating rules, the number of the new activating threads is different. Therefore, different
number of the new threads may be activated according to the two size relations. The
specific thread activating rules may refer to the detail content described hereinafter.

The size relation between the unprocessed job number and the preset unprocessed
threshold may specifically be that the unprocessed job number is greater than, equal to or
smaller than the preset unprocessed threshold. The unprocessed job number is greater
than the preset unprocessed threshold, which shows that there are excessive unprocessed
jobs and it needs to add the thread.

Similarly, the size relation between the processing thread number and the preset
activating thread value may specifically be that the processing thread number is greater
than, equal to or smaller than the preset activating thread value. If the processing thread
number does not exceed the preset activating thread value, which shows that the threads
existing in the system at present are relatively less in number and it is possible to add the
new thread.

As such, in the present embodiment, the job processing situation and the thread
existence situation in the system is determined according to the various thresholds. It may

be known that if there are excessive unprocessed jobs in the system, it needs to add the



thread, but it also needs to consider whether the number of threads currently existing in
the system may support the system to start the new thread, in order to avoid overloaded
thread maintenance pressure to the system.

Step S104: triggering the new threads to process the unprocessed job.

The activated new threads need to execute a task of processing the job, so the new
threads are activated to make the new threads process the unprocessed target jobs.
Specifically, the new threads may look up an unprocessed target job in a job pool and
randomly select the unprocessed target job to process. It needs to explain that every
thread automatically exits or is called as dead after the processing thereof finishes or
there is no unprocessed job.

It can be known from the above that the present disclosure provides the embodiment
of the job processing method which firstly determines the unprocessed job number in a
certain type of jobs in the system and the current number of the threads for processing
this type of jobs, then determines different thread activating rules based on the size
relation between the unprocessed job number and the preset unprocessed threshold of the
job and the size relation between the current thread number and the preset thread
activating value, and activates, according to the different thread activating rules, different
numbers of the new threads so as to make the new threads process the unprocessed jobs.
As such, compared to the prior art of activating a certain fixed number of the threads and
assigning the fixed jobs to be processed to the threads, the present embodiment may use
the preset unprocessed threshold of the job and the preset thread activating value,
respectively determine the situations of the unprocessed job number and the existing
thread number in the system, and activates different numbers of the new threads for the
different situations, which has better job processing effects and avoids relative large
pressure to the system in thread maintenance.

It needs to explain that in the system, the unprocessed job number changes with the
jobs being processed by the thread, and the thread exits after completing the process to its

job. As such, the thread number and the unprocessed job number in the system are



varying. Therefore, for a certain processing stage in the system, the above embodiment
may be implemented only once, or may be circularly implemented many times, that is,
the above embodiment is performed at every preset time interval until the target jobs are
processed completely.

With reference to Fig. 2, a flow chart of the second embodiment of the job
processing method provided by the present disclosure is shown. As shown in Fig.2, this
embodiment may specifically include the steps S201 to S209.

Step S201: determining the number of the unprocessed jobs in the target jobs, and
taking this number as the unprocessed job number.

Step S202: determining the number of the threads which are processing the target
jobs and taking this number as the processing thread number.

It needs to explain that the explanations on the step S201 and the step S202 may
refer to the above first embodiment of the job processing method, and is not repetitively
described herein.

Step S203: judging whether the unprocessed job number is smaller than the preset
unprocessed threshold. If yes, the step S204 is executed; and if not, the step S206 is
executed.

Step S204: judging whether the processing thread number is smaller than the preset
activating thread value. If yes, the step S205 is executed.

Step 205: activating a preset fixed number of the new threads, and triggering the
new threads to process the unprocessed jobs.

The precondition of executing this step S205 is that the unprocessed job number
(JobNum) is smaller than the preset unprocessed threshold (S), and the processing thread
number (ThreadNum) is smaller than the preset activating thread value (D).

Specifically, before implementation, the threshold of the unprocessed jobs may be
preset. For convenient description, the threshold of the unprocessed jobs may be called as
the preset unprocessed threshold. It needs to explain that the preset unprocessed threshold

may be a numerical value set according to various practical factors such as the job



processing speed, the system performance, and the like. The present disclosure does not
make a specific limitation.

The unprocessed job number is smaller than the preset unprocessed threshold, which
shows that the unprocessed target jobs are not too much. Meanwhile, the number of the
processing threads which are processing the target jobs in the system is smaller than the
preset activating thread value, which shows that the current threads in the system are few,
so it is possible to start the preset fixed number of the new threads. This preset fixed
number may be the preset activating threshold value D. Of course, this preset fixed
number may be another value set by the system according to the practical situation.

Step S206: judging whether the processing thread number is smaller than the preset
thread threshold. If yes, the step S207 is executed.

Before implementation, the thread threshold is preset. For convenient description,
this threshold may be called as the preset thread threshold (M). It may be known that the
system resources are limited. Where excessive threads are activated and maintained, the
pressure to the system is overloaded, which influences the running speed of the system.
Therefore, the preset thread threshold is used to limit the number of the threads activated
and maintained by the system.

The preset thread threshold may be any value set according to factors such as the
system performance or the like. In different application scenarios, this value may be
different.

Step S207: judging whether a thread pre-activating number is larger than 1. If yes,
the step S208 is executed; and if not, the step S209 is executed.

Step S208: determining the thread pre-activating number as a first target number,
and activating the first target number of the new threads to trigger the new threads to
process the unprocessed jobs.

The precondition of executing this step S208 is that the unprocessed job number is
larger than or equal to the preset unprocessed threshold, the processing thread number is

smaller than the preset thread threshold, and the thread pre-activating number is larger
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than 1.

The processing thread number is smaller than the preset thread threshold, which
shows that the processing thread number in the system does not reach a limit value and
the new thread may be added.

In addition, the thread pre-activating number is determined by (the unprocessed job
number - the preset unprocessed threshold)/a preset thread adding interval value. The
preset thread adding interval value represents activating one thread for the jobs of each
thread adding interval value in the part of the unprocessed job number exceeding the
preset unprocessed threshold.

The thread adding interval value (K) may be any integral value greater than or equal
to 1, optionally, an integral value greater than 1. In this way, the example does not newly
add one thread for every unprocessed job, but to add one thread for a plurality of the jobs,
which prevents excessive newly added threads, and brings relatively large thread
maintenance pressure to the system.

For example, the thread adding interval value (K) is 5, which shows that it needs to
calculate how many 5 is there in the part of the unprocessed job number exceeding the
preset unprocessed threshold, thereby determining the number of the threads to be
activated.

Further, for example, if the unprocessed job number is 25, and the preset
unprocessed threshold is 10, the part of the unprocessed job number exceeding the preset
unprocessed threshold is 25-10, that is 15, totally containing three 5s (15/5), so three new
threads need to be activated.

It needs to explain that the thread pre-activating number is obtained by subtracting
the preset unprocessed threshold from the unprocessed job number and then dividing by
the preset thread adding interval value. In practical applications, the obtained thread
pre-activating number may by a non-integer value, so the result needs to be rounded to
integer. For example, if the unprocessed job number is 23, the preset unprocessed

threshold is 10, and the thread adding interval value is 5, (23-10)/5=2.6, and the value
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obtained after rounding to integer is 2. Therefore, 2 is taken as the thread pre-activating
number.

The thread pre-activating number obtained by the above way is the number of the
new threads to be activated in the present embodiment.

Step S209: determining a sum value of the thread pre-activating number and the
preset activating thread value as a second target number, and activating the second target
number of the new threads to trigger the new threads to process the unprocessed jobs.

In summary, the precondition of executing this step S209 is that the unprocessed job
number is larger than or equal to the preset unprocessed threshold, the processing thread
number is smaller than the preset thread threshold and the thread pre-activating number is
smaller than or equal to 1.

It can be known from the above that the thread pre-activating number is obtained by
performing a calculation according to the unprocessed job number and the preset value in
the system. In the implementation, the value obtained by calculation may be an integral
value, or a non-integer value, and may be greater than or equal to 1, or smaller than 1. If
the thread pre-activating number is smaller than 1, the value obtained after rounding to
integer is 0. In order to avoid activating the new thread with the number of 0, the preset
activating thread value may be added on the basis of the thread pre-activating number.

Of course, in the case of the obtained thread pre-activating number being smaller
than 1, the second target number may be obtained by other ways. For example, the thread
pre-activating number is directly determined to be 1, and the like.

From the above, it can be known how many new threads are activated in the step
S208 and this step 209, one of the determining factors being the unprocessed job number
in the system. For different processing situations of the jobs in the system, this value is
not the same, thereby the thread pre-activating number is not the same. That is, the
number of the threads activated in the step S208 and this step 209 each is different from
that in the step S205.

With reference to Fig. 3, a flow chart of the third embodiment of the job processing
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method provided by the present disclosure is shown. As shown in Fig.3, the present
embodiment may specifically include the following steps S301 to S310. The present
embodiment is different from the second embodiment of the job processing method in
that the newly added step S306 is included. Of course, the execution of this step S306 has
the corresponding precondition which will be described in detail in the following. The
explanation related to other steps in the present embodiment may refer to the above
second embodiment of the job processing method. The present embodiment does not
make a specific limitation.

Step S301: determining the unprocessed job number in the target jobs and taking the
number as the unprocessed job number.

Step S302: determining the number of the threads for processing the target jobs and
taking this number as the processing thread number.

Step S303: judging whether the unprocessed job number is smaller than the preset
unprocessed threshold. If yes, the step S304 is executed; and if not, the step S307 is
executed.

Step S304: judging whether the processing thread number is smaller than the preset
activating thread value. If yes, the step S305 is executed; and if not, the step S306 is
executed.

Step 305: activating the preset fixed number of the new threads, and triggering the
new threads to process the unprocessed jobs.

Step S306: sleeping a preset duration and then returning to the step S301.

If the unprocessed job number is smaller than the preset unprocessed threshold and
the processing thread number is larger than or equal to the preset activating thread value,
this step 306 is executed to sleep the preset duration and then return to the step S301 for
the next round of performing the job processing method.

It needs to explain that unlike the step S305 of activating the new threads, this step
306 is to sleep. The advantage of such setting is in that the unprocessed jobs are few, and

the processing thread number is relatively large, so it can be known that the threads
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which are processing the current jobs may continue to look up the unprocessed job in the
job pool to process after completing the process to the current jobs so long as they do not
exit. Therefore, the currently used threads may be used to process the current remaining
unprocessed jobs. If the new thread is activated again, the new thread may cause waste of
the resources. Therefore, this step is to sleep.

The duration of the sleep is a preset value, which may be any value set according to
the specific situation of the system. The present embodiment does not make a specific
limitation.

Step S307: judging whether the processing thread number is smaller than the preset
thread threshold. If yes, the step S308 is executed; and if not, the step S306 is executed.

Step S308: judging whether the thread pre-activating number is larger than 1. If yes,
the step S309 is executed; and if not, the step S310 is executed.

Step S309: determining the thread pre-activating number as the first target number,
and activating the first target number of the new threads to trigger the new threads to
process the unprocessed jobs. The way of determining the thread pre-activating number is
(the unprocessed job number — the preset unprocessed threshold)/the preset thread adding
interval value.

Step S310: determining the sum value of the thread pre-activating number and the
preset activating thread value as the second target number, and activating the second
target number of the new threads to trigger the new threads so as to process the
unprocessed jobs.

If the unprocessed job number is larger than or equal to the preset unprocessed
threshold and the processing thread number is larger than or equal to the preset thread
threshold, the above step S306 is executed to sleep.

Specifically, although the unprocessed job number is larger than or equal to the
preset unprocessed threshold, the processing thread number is larger than or equal to the
preset thread threshold, which shows that if the threads currently existing in the system

has exceeded the threshold, new thresholds cannot be activated, thereby selecting to sleep
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for a period of time in the present embodiment.

It can be known from the above that, in the special case that the unprocessed job
number is few or that excessive threads are activated in the system, it is selected to sleep
for a period of time in the present embodiment, so as to prevent the waste of thread
resources in the system, or prevent the overloaded thread maintaining pressure to the
system.

It needs to explain that in the present embodiment, after the steps 305, S309 and
S310, the step S301 may be returned to again for the next round of performing the job
processing method.

In practical applications, in the above each of the embodiments, the specific
implementation manner of triggering the new threads to process the unprocessed jobs
may include the following step Al.

Step Al: setting, for each thread, the respective number of the jobs to be processed,
such that each thread processes the unprocessed jobs according to the number of the jobs
to be processed thereof.

Specifically, in this implementation, the respective number of the jobs to be
processed is set for every new thread. The number of the jobs to be processed of every
new thread may be the same or be different from each other. The number of the jobs to be
processed may be 1 or an integral value greater than 1. In case of the integral value
greater than 1, every new thread needs to process a plurality of the unprocessed jobs
before exiting. This implementation may increase the efficiency of processing jobs.

It needs to explain that every thread may exit (be dead) only after completing the
process to all the jobs. For example, the number of jobs to be processed set for the thread
is 3, so the thread may exit only after completing the process to three unprocessed jobs.
Of course, the thread may exit (be dead) if there is no new unprocessed job.

In practical applications, the implementation of determining the number of the
unprocessed jobs in the target jobs and taking this number as the unprocessed job number

in each embodiment may be that:
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in a preset job table, the number of the first records whose job state is “unprocessed”
in the target jobs is counted and the number of the first records is taken as the
unprocessed job number.

Specifically, the job table is preset, this preset table job is used for recording each
parameter information of the jobs, specifically including: a job ID, a job type, a job name
and a job state. The job ID is used for uniquely marking one job; the job type represents
the type of the job, and may be represented by a code such as 01, 02 and so on; the job
name is the name of the job type and corresponds to the job type, such as 01 representing
batch enquiry job, 02 representing batch deleting job; and the job state includes:
unprocessed, in process, successful process and failing process.

Therefore, if it is desired to determine the unprocessed job number in a certain type
of the target jobs, it is possible to look up, from the preset job table, the job whose job
state is “unprocessed” and job type is the said type, and further to count the record
number of these jobs. For convenient description, this record number is called as the first
record number, and may be called as the unprocessed job number.

In practical applications, the implementation of determining the number of the
threads which are processing the target jobs and taking this number as the processing
thread number may be that:

in the preset thread table, the second number of records whose execution state is “in
process” and processed job is marked as the target job is counted and the second number
of these records is taken as the processing thread number.

Specifically, the thread table is preset, this preset thread table is used for recording
each parameter information of the threads, specifically including: a thread ID, a job type,
a job name and a thread execution state. The thread ID is used for uniquely representing
one thread in the system; the job type represents the type of the job executed by the
thread and may be represented by a code as described above; the job name represents the
name of the job type; and the thread execution state represents whether the thread is

processing the job, specifically including: unprocessed, in process, successful process and
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failing process.

Therefore, if it is desired to determine the number of threads which are processing
the target jobs, it is possible to look up, from the preset thread table, the number of
records whose job type is the target job and thread execution state is “in process”, and
further to count the number of the records as the second record number which may
further be called as the processing thread number.

In addition, the present disclosure may further set a job thread table which is used
for recording some values preset for the target jobs, specifically including: the job type,
the job name, the preset activating thread value D, the preset thread threshold M, the
preset unprocessed job threshold S and the thread adding interval value K.

The job processing device embodiments provided by the present disclosure are
introduced below. It needs to explain that the following explanation on the embodiments
of the job processing device may refer to that on the embodiments of the job processing
method provided in the above, and is not repetitively described below.

Corresponding to the above first embodiment of the job processing method, the
present disclosure provides the first embodiment of the job processing device. With
reference to Fig. 4, the present embodiment may specifically include: an unprocessed job
number determining module 401, a processing thread number determining module 402, a
new thread activating module 403 and a new thread processing job module 404 as
follows.

The unprocessed job number determining module 401 determines the number of the
unprocessed jobs in the target jobs, and taking this number as the unprocessed job
number.

The processing thread number determining module 402 determines the number of
the threads which are processing the target jobs and taking this number as processing
thread number.

The new thread activating module 403 activates, according to different thread

activating rules, the corresponding number of the new threads based on the size relation
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between the unprocessed job number and the preset unprocessed threshold and the size
relation between the processing thread number and the preset activating thread value.

The new thread processing job module 404 triggers the new threads to process the
unprocessed jobs.

In above, the preset unprocessed threshold is used for showing that it needs to add
new thread(s) if the unprocessed job number reaches this threshold; and the preset
activating thread value is used for representing a minimum value of the threads activated
for the target jobs.

It can be known from the above that the present disclosure provides the embodiment
of the job processing device, in which the unprocessed job number determining module
401 determines the unprocessed job number in a certain type of jobs in the system and the
processing thread number determining module 402 determines the number of the threads
which are currently processing this type of jobs at first; then the new thread activating
module 403 determines different thread activating rules based on the size relation
between the unprocessed job number and the preset unprocessed threshold of the job and
the size relation between the current thread number and the preset thread activating
threshold, and activates different numbers of new threads by the different thread
activating rules; and the new thread processing job module 404 makes the new threads
process the unprocessed jobs. As such, compared to the prior art of activating a certain
fixed number of the threads and assigning the fixed jobs to be processed to the threads,
the present embodiment may use the preset unprocessed threshold of the job and the
preset thread activating threshold, respectively determine the unprocessed job number
and the number of the existing threads in the system, and then activates different numbers
of the new threads for different situations, which has better job processing effects and
avoids relative large thread maintenance pressure to the system.

In the practical application, in the above job processing device, the new thread
activating module 403 may specifically include: a first new thread activating sub module,

a second new thread activating sub module and a third new thread activating sub module
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as follows.

The first new thread activating sub module activates the preset fixed number of the
new threads where the unprocessed job number is smaller than the preset unprocessed
threshold and the processing thread number is smaller than the preset activating thread
value.

The second new thread activating sub module determines the thread pre-activating
number as the first target number and activates the first target number of the new threads,
where the unprocessed job number is greater than or equal to the preset unprocessed
threshold, the processing thread number is smaller than the preset thread threshold and
the thread pre-activating number is greater than 7.

The third new thread activating sub module determines the sum value of the thread
pre-activating number and the preset activating thread value as the second target number
and activates the second target number of the new threads, where the unprocessed job
number is greater than or equal to the preset unprocessed threshold, the processing thread
number is smaller than the preset thread threshold and the thread pre-activating number is
smaller than or equal to 7.

The thread pre-activating number is determined by (the unprocessed job number -
the preset unprocessed threshold)/ the preset thread adding interval value, wherein the
preset thread adding interval value represents activating one thread for the jobs of each
thread adding interval value in the part of the unprocessed job number exceeding the
preset unprocessed threshold.

In addition, the above job processing device may further include: a fourth new
thread activating sub module and a fifth new thread activating sub module as follows.

The fourth new thread activating sub module triggers the first new thread activating
sub module again after sleeping the preset duration, where the unprocessed job number is
smaller than the preset unprocessed threshold and the processing thread number is greater
than or equal to the preset activating thread value.

The fifth new thread activating sub module triggers the first new thread activating
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sub module again after sleeping the preset duration, where the unprocessed job number is
larger than or equal to the preset unprocessed threshold and the processing thread number
is greater than or equal to the preset activating thread value.

In the implementation, in the above job processing device, the new thread
processing job module 404 may specifically include: a new thread processing job sub
module as follows.

The new thread processing job sub module sets the respective number of the jobs to
be processed for every thread, such that each thread processes the unprocessed jobs
according to the number of the jobs to be processed thereof.

In practical applications, the unprocessed job number determining module 401 may
specifically include: a table determining unprocessed job number sub module as follows.

The table determining unprocessed job number sub module counts, in the preset job
table, the number of the first records whose job state is “unprocessed” in the target jobs
and determines the number of the first records as the unprocessed job number.

The processing thread number determining module 402 may specifically include: a
table determining processing thread number sub module as follows.

The table determining processing thread number sub module counts, in the preset
thread table, the number of the second records whose execution state is “in process” and
processed job is marked as the target job and determines the number of the second
records as the processing thread number.

It needs to explain that each embodiment of the present disclosure is described in a
progressive manner, what focuses in each embodiment is the difference from other
embodiments, and it is possible that the same or similar parts between each embodiment
refer to each other.

As understood by the persons skilled in the art, the job processing device of each
embodiment of the present disclosure may be implemented by the computer including a
processor configured to execute the steps of the job processing method of each

embodiment in the present disclosure. Alternatively, the job processing device may be
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implemented by a computer including a memory and a processor carrying out the steps of
the job processing method in the present disclosure by executing the programs stored on
the memory.

It further needs to explain that in the specification, the relation term such as the first
and the second is only used for differentiating one entity or operation from another entity
or operation, instead of necessarily requiring or implying that the entities or operations
have such practical relation or order. Moreover, the term “include(s)”, “including”,
“contain(s)”, “containing” or its other variants are intended to cover other non-exclusive
inclusion, thereby making the process, method, article or device including a series of
elements not only include the elements, but also further include other elements not listed
explicitly, or include elements inherent in such process, method, article or device.
Without more limitations, the element defined by the sentence “including a...” does not
exclude additional same elements existing in the process, method, article or device
including the elements.

The above explanation of the disclosed embodiments make persons skilled in the art
realize or use the present disclosure. Various modifications to the embodiments are
obvious to the persons skilled in the art. The general principles defined herein may be
implemented in other embodiments without departing from the spirit or range of the
present disclosure. Therefore, the present disclosure is not limited to the embodiments
shown herein, but to cover the widest range in line with the principles and novelty

characteristics disclosed herein.
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What is claimed is:

1. A job processing method, comprising:

determining a number of unprocessed jobs in target jobs and taking this number as
an unprocessed job number;

determining a number of threads which are processing the target jobs and taking this
number as a processing thread number;

activating, according to different thread activating rules, corresponding number of
new threads based on a size relation between the unprocessed job number and a preset
unprocessed threshold and a size relation between the processing thread number and a
preset activating thread value; and

triggering the new threads to process the unprocessed jobs,

wherein the preset unprocessed threshold is used for showing that it needs to add
new thread where the unprocessed job number reaches the preset unprocessed threshold,;
the preset activating thread value is used for representing a minimum value of the threads
activated for the target jobs.
2. The job processing method according to claim 1, wherein the activating, according to
the different thread activating rules, the corresponding number of the new threads based
on the size relation between the unprocessed job number and the preset unprocessed
threshold and the size relation between the processing thread number and the preset
activating thread value comprises:

activating a preset fixed number of the new threads, where the unprocessed job
number is smaller than the preset unprocessed threshold and the processing thread
number is smaller than the preset activating thread value;

determining a thread pre-activating number as a first target number and activating
the first target number of the new threads, where the unprocessed job number is greater
than or equal to the preset unprocessed threshold, the processing thread number is smaller

than a preset thread threshold and a thread pre-activating number is greater than 1;
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determining a sum value of the thread pre-activating number and the preset
activating thread value as a second target number, and activating the second target
number of the new threads, where the unprocessed job number is greater than or equal to
the preset unprocessed threshold, the processing thread number is smaller than the preset
thread threshold and the thread pre-activating number is smaller than or equal to 1;

wherein the thread pre-activating number is determined by (the unprocessed job
number — the preset unprocessed threshold)/ a preset thread adding interval value; and the
preset thread adding interval value represents activating one thread for the jobs of each
thread adding interval value in a part of the unprocessed job number exceeding the preset
unprocessed threshold.
3. The job processing method according to claim 2, further comprising:

sleeping a preset duration and then redetermining the number of the unprocessed
jobs in the target jobs again and taking this number as the unprocessed job number, where
the unprocessed job number is smaller than the preset unprocessed threshold and the
processing thread number is greater than or equal to the preset activating thread value;
and

sleeping the preset duration and then redetermining the number of the unprocessed
jobs in the target jobs again and taking this number as the unprocessed job number, where
the unprocessed job number is greater than or equal to the preset unprocessed threshold
and the processing thread number is greater than or equal to the preset thread threshold.
4. The job processing method according to claim 1, wherein the triggering the new
threads to process the unprocessed jobs comprises:

setting, for each thread, a number of jobs to be processed by itself, such that each
thread processes the unprocessed jobs according to the number of the jobs to be
processed thereof.
5. The job processing method according to claim 1,
wherein the determining the number of the unprocessed jobs in target jobs and taking this

number as the unprocessed job number comprises: counting, in a preset job table, a
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number of first records whose job state is “unprocessed” in the target jobs and
determining the number of the first records as the unprocessed job number; and

wherein the determining the number of the threads which are processing the target
jobs and taking this number as the processing thread number comprises: counting, in a
preset thread table, a number of second records whose execution state is “in process” and
processed job is marked as the target job and determining the number of the second
records as the processing thread number.

6. A job processing device, including:

an unprocessed job number determining module for determining a number of
unprocessed jobs in target jobs and taking this number as an unprocessed job number;

a processing thread number determining module for determining a number of
threads which are processing the target jobs and taking this number as a processing thread
number;

a new thread activating module for activating, according to different thread
activating rules, corresponding number of new threads based on a size relation between
the unprocessed job number and a preset unprocessed threshold and a size relation
between the processing thread number and a preset activating thread value; and

a new thread processing job module for triggering the new threads to process the
unprocessed jobs,

wherein the preset unprocessed threshold is used for showing that it needs to add the
new thread where the unprocessed job number reaches the preset unprocessed threshold;
and the preset activating thread value is used for representing a minimum value of the
threads activated for the target jobs.

7. The job processing device according to claim 6, wherein the new thread activating
module comprises:

a first new thread activating sub module for activating a preset fixed number of the
new threads, where the unprocessed job number is smaller than the preset unprocessed

threshold and the processing thread number is smaller than the preset activating thread
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value;

a second new thread activating sub module for determining a thread pre-activating
number as a first target number and activating the first target number of the new threads,
where the unprocessed job number is greater than or equal to the preset unprocessed
threshold, the processing thread number is smaller than a preset thread threshold and the
thread pre-activating number is greater than 1; and

a third new thread activating sub module for determining a sum value of the thread
pre-activating number and the preset activating thread value as a second target number,
and activating the second target number of the new threads, where the unprocessed job
number is greater than or equal to the preset unprocessed threshold, the processing thread
number is smaller than the preset thread threshold and the thread pre-activating number is
smaller than or equal to 1;

wherein the thread pre-activating number is determined by (the unprocessed job
number - the preset unprocessed threshold)/ a preset thread adding interval value, and the
preset thread adding interval value represents activating one thread for the jobs of each
thread adding interval value in a part of the unprocessed job number exceeding the preset
unprocessed threshold.

8. The job processing device according to claim 7, further comprising:

a fourth new thread activating sub module for sleeping a preset duration and then
re-triggering the first new thread activating sub module, where the unprocessed job
number is smaller than the preset unprocessed threshold and the processing thread
number is greater than or equal to the preset activating thread value; and

a fifth new thread activating sub module for sleeping the preset duration and then
re-triggering the first new thread activating sub module, where the unprocessed job
number is larger than or equal to the preset unprocessed threshold and the processing
thread number is greater than or equal to the preset thread threshold.

9. The job processing device according to claim 6, wherein the new thread processing job

module comprises:
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a new thread processing job sub module for setting, for each thread, a number of
jobs to be processed by itself, such that each thread processes the unprocessed jobs
according to the number of the jobs to be processed thereof.

10. The job processing device according to claim 6,

wherein the unprocessed job number determining module comprises: a table
determining unprocessed job number sub module for counting, in a preset job table, a
number of first records whose job state is “unprocessed” in the target jobs and
determining the number of the first records as the unprocessed job number; and

wherein the processing thread number determining module comprises: a table
determining processing thread number sub module for counting, in a preset thread table, a
number of second records whose execution state is “in process” and processed job is
marked as the target job and determining the number of the second records as the

processing thread number.



