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METHOD AND SYSTEM FOR TRANSMITTING MONITORING
DATA, AND PERIPHERY DEVICE

TECHNICAL FIELD
[0001] The present disclosure relates to the field of computer technologies, and in particular,

relates to a method and system for transmitting monitoring data, and a periphery device.

BACKGROUND

[0002] The Internet of things (IoT) is "the Internet where everything is interconnected." The IoT
enables ordinary objects to be interconnected and intercommunicated.

[0003] In the related art, the IoT applicable to the monitoring field of a photovoltaic power
station may include a monitoring device, a periphery device, and a cloud. The periphery device is
communicably connected to the monitoring device and the cloud, and the monitoring device may
transmit monitored monitoring data to the cloud for storage through the periphery device. The
cloud may also be referred to as a cloud platform, and is realized by a device having a data
storage function.

[0004] However, upon acquiring monitoring data from the monitoring device, the periphery
device directly transmits the monitoring data to the cloud. As a result, the monitoring data

acquired by the cloud is disordered and difficult to analyze and manage.

SUMMARY
[0005] Embodiments of the present disclosure provide a method and system for transmitting
monitoring data and a periphery device, which can solve the problem in the related art that it is
difficult to analyze and manage acquired monitoring data for a cloud.
[0006] According to one aspect of the embodiments of the present disclosure, a method for
transmitting monitoring data is provided. The method is applicable to a periphery device.
[0007] The method includes: acquiring monitoring data uploaded by at least one monitoring
device; acquiring a plurality of first files by segmenting the monitoring data uploaded by the at
least one monitoring, wherein a file format of each of the first files is a target format; and
transmitting the plurality of first files to a cloud.
[0008] In some embodiments, monitoring data uploaded by each of the at least one monitoring
device has a plurality of data formats; and acquiring the plurality of first files by segmenting the

monitoring data uploaded by the at least one monitoring device includes: acquiring the plurality
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of first files by encapsulating monitoring data of each of the data formats monitored by each of
the at least one monitoring device within each counting cycle into one first file.

[0009] In some embodiments, acquiring the plurality of first files by encapsulating the
monitoring data of each of the data formats monitored by the monitoring device within each
counting cycle into one first file includes: acquiring the plurality of first files by encapsulating
monitoring data of each of the data formats acquired by the at least one monitoring device within
a target counting cycle from a first moment; wherein the first moment is a moment upon the
target counting cycle.

[0010] In some embodiments, upon transmitting the plurality of first files to the cloud, the
method further includes: acquiring a plurality of second files of the target format by
encapsulating monitoring data of ecach of the data formats acquired by ecach of the at least one
monitoring device within the target counting cycle from a second moment, wherein the second
moment is a moment upon the first moment, and each of the second files corresponds to one first
file; and in the case that monitoring data in a target second file in the plurality of second files is
different from monitoring data in a target first file in the plurality of first files, the target first file
corresponding to the target second file, transmitting the target second file to the cloud; wherein a
data format of the monitoring data in the target second file is the same as the data format of the
monitoring data in the target first file; wherein the target second file is intended to replace the
target first file by the cloud.

[0011] In some embodiments, acquiring the plurality of first files by segmenting the monitoring
data uploaded by the at least one monitoring device includes: acquiring the plurality of first files
by parallelly encapsulating the monitoring data uploaded by the at least one monitoring device.
[0012] In some embodiments, the method further includes: in a process of parallelly
encapsulating the monitoring data, increasing a parallelism degree from an initial value to a
parallelism degree threshold, the parallelism degree indicating a number of first files under
parallel encapsulation at the same moment; and in a process of increasing the parallelism degree
and upon increasing the parallelism degree to the parallelism degree threshold, in response to
detecting a load of the periphery device is larger than a load threshold, decreasing the parallelism
degree, a magnitude of the decreased parallelism degree being negatively related with the load of
the periphery device.

[0013] In some embodiments, acquiring the plurality of first files by segmenting the monitoring
data uploaded by the at least one monitoring device includes: displaying a plurality of
encapsulation options, different encapsulation options indicating different encapsulation modes;

and in response to a select operation on a target encapsulation option in the plurality of
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encapsulation options, acquiring the plurality of first files by encapsulating the monitoring data
uploaded by the at least one monitoring device according to a target encapsulation mode
indicated by the target encapsulation option; wherein at least one of a display effect and an
arrangement manner of monitoring data in the first files acquired by using the different
encapsulation modes is different.

[0014] According to another aspect of the embodiments of the present disclosure, a periphery
device is provided.

[0015] The periphery device includes: an acquiring module, configured to acquire monitoring
data uploaded by at least one monitoring device; a segmenting module, configured to acquire a
plurality of first files by segmenting the monitoring data uploaded by the at least one monitoring
device, wherein a file format of each of the first files is a target format; and a transmitting
module, configured to transmit the plurality of first files to a cloud.

[0016] According to yet another aspect of the embodiments of the present disclosure, a system
for transmitting monitoring data is provided. The system includes: at least one monitoring device,
a cloud, and a periphery device according to the above aspect; wherein the periphery device is
communicably connected to the monitoring device and the cloud.

[0017] According to yet another aspect of the embodiments of the present disclosure, a periphery
device is provided. The periphery device includes: a processor, a memory, and a computer
program which is stored in the memory and runnable on the processor; wherein the processor,
when loading and running the computer program, is caused to perform the method for
transmitting monitoring data according to the above aspect.

[0018] According to yet another aspect of the embodiments of the present disclosure, a
computer-readable storage medium storing one or more instructions therein is provided. The one
or more instructions, when loaded and executed by a processor of a computer, causes the
computer to perform the method for transmitting monitoring data according to the above aspect.
[0019] According to yet another aspect of the embodiments of the present disclosure, a computer
program product including one or more instructions is provided. The computer program product,
when loaded and run by a processor of a computer, causes the computer to perform the method
for transmitting monitoring data according to the above aspect.

[0020] The technical solutions according to the present disclosure at least achieve the following
beneficial effects.

[0021] By the method according to the present disclosure, a plurality of first files are acquired by
segmenting monitoring data acquired from at least one monitoring device, and the plurality of

first files are transmitted to a cloud. Since the cloud acquires the monitoring data in the form of
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the first files, it is convenient to analyze and manage the monitoring data in different first files,
and the flexibility is improved. In addition, as the file formats of the plurality of first files
transmitted by the periphery device to the cloud are the same, a parsing engine capable of parsing
the first files only needs to be installed on the cloud. In this way, the efficiency of file parsing is
improved and the complexity is lowered, and the memory occupied by the parsing engine may be

reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] For clearer descriptions of the technical solutions in the embodiments of the present
disclosure, the following briefly introduces the accompanying drawings required for describing
the embodiments. Apparently, the accompanying drawings in the following description show
merely some embodiments of the present disclosure, and those skilled in the art may still derive
other drawings from these accompanying drawings without creative efforts.
[0023] FIG. 1 is a schematic structural diagram of a system for transmitting monitoring data
according to an embodiment of the present disclosure;
[0024] FIG. 2 is a flowchart of a method for transmitting monitoring data according to an
embodiment of the present disclosure;
[0025] FIG. 3 is a flowchart of another method for transmitting monitoring data according to an
embodiment of the present disclosure;
[0026] FIG. 4 is a schematic diagram of flow of monitoring data according to an embodiment of
the present disclosure;
[0027] FIG. 5 is a schematic diagram of a timeline according toy an embodiment of the present
disclosure;
[0028] FIG. 6 is a schematic diagram of a relation between a load and a parallelism of a
periphery device according to an embodiment of the present disclosure;
[0029] FIG. 7 is a schematic structural diagram of a periphery device according to an
embodiment of the present disclosure; and
[0030] FIG. 8 is a schematic structural diagram of another periphery device according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION
[0031] For clearer descriptions of the objectives, technical solutions, and advantages of the
present disclosure, embodiments of the present disclosure are described in detail hereinafter with

reference to the accompanying drawings.
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[0032] FIG. 1 is a schematic structural diagram of a system for transmitting monitoring data
according to an embodiment of the present disclosure. Referring to FIG. 1, the system 10 for
transmitting monitoring data may include a cloud 101, a periphery device 102, and one or more
monitoring devices 103. For example, FIG. 1 illustrates two monitoring devices 103. The
periphery device 102 may establish a communication connection with the cloud 101 and each of
the monitoring devices 103 through a wired or wireless network. The cloud 101 may also be
referred to as a cloud platform, and may have data storage and data processing functions.

[0033] The cloud 101 and each of the monitoring devices 103 may all be a server, or a server
cluster composed of several servers, or a cloud computing service center. The periphery device
102 may include a host 1021 and a display 1022. The host 1021 may be a server, or a server
cluster composed of several servers, or a cloud computing service center. The display 1022 is at
least configured to display monitoring data acquired from the monitoring device 103.

[0034] In an exemplary embodiment, the monitoring device 103 may be connected to a plurality
of photovoltaic devices in a photovoltaic power station to monitor running data of each
photovoltaic device. The monitoring device 103 may transmit the monitored running data of the
photovoltaic device serving as monitoring data to the periphery device 102. The periphery device
102 may then transmit the running data to the cloud 101 for storage. The display 1022 of the
periphery device 102 may be at least configured to display the running data of the photovoltaic
device.

[0035] FIG. 2 is a flowchart of a method for transmitting monitoring data according to an
embodiment of the present disclosure. The method is applicable to the periphery device 102
shown in FIG. 1. Referring to FIG. 2, the method may include the following steps.

[0036] In step 201, monitoring data uploaded by at least one monitoring device is acquired.
[0037] In embodiments of the present disclosure, at least one monitoring device 103 in the
system 10 for transmitting monitoring data may transmit the monitored monitoring data to the
periphery device 102. The periphery device 102 may then acquire the monitoring data uploaded
by the at least one monitoring device 103.

[0038] In step 202, a plurality of first files are acquired by segmenting the monitoring data
uploaded by the at least one monitoring device.

[0039] In embodiments of the present disclosure, the periphery device 102 may acquire a
plurality of first files by segmenting the acquired monitoring data. A file format of cach of the
first files is a target format, that is, the file formats of a plurality of first files acquired by the
periphery device 102 are the same.

[0040] In an exemplary embodiment, at least one of data formats of monitoring data in different
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first files, the monitoring device 103 to which the monitoring data belongs, and a counting cycle
of the monitoring data monitored by the monitoring device 103 is different.

[0041] In step 203, the plurality of first files are transmitted to a cloud.

[0042] In embodiments of the present disclosure, upon acquiring a plurality of first files, the
periphery device 102 may transmit the plurality of first files to the cloud 101. The cloud 101 may
store the plurality of first files. Then, the cloud may parse a particular first file stored in the cloud
101 to perform data analysis on monitoring data of the first file.

[0043] As the file formats of the plurality of first files stored in the cloud 101 are all target
formats, a parsing engine capable of parsing the files of the target format only needs to be
installed on the cloud 101, rather than parsing engines capable of parsing files of different file
formats. Therefore, the number of parsing engines installed on the cloud 101 may be smaller, the
occupied memory may be less, the efficiency of file parsing is higher, and the complexity is
lower.

[0044] In summary, embodiments of the present disclosure provide a method for transmitting
monitoring data. By the method, a plurality of first files are acquired by segmenting the
monitoring data acquired from at least one monitoring device, and the plurality of first files are
transmitted to the cloud. Since the cloud acquires the monitoring data in the form of the first files,
it is convenient to analyze and manage the monitoring data in different first files, and the
flexibility is improved. In addition, as the file formats of the plurality of first files transmitted by
the periphery device to the cloud are the same, a parsing engine capable of parsing the first files
only needs to be installed on the cloud. In this way, the efficiency of file parsing is improved and
the complexity is lowered, and the memory occupied by the parsing engine may be reduced.
[0045] FIG. 3 is a flowchart of another method for transmitting monitoring data according to an
embodiment of the present disclosure. The method is applicable to the periphery device 102
shown in FIG. 1. Referring to FIG. 3, the method may include the following steps.

[0046] In step 301, a monitoring device uploads monitoring data to a periphery device.

[0047] In embodiments of the present disclosure, the monitoring device 103 may be a device for
monitoring running data (i.e., monitoring data) of photovoltaic devices in a photovoltaic power
station. Upon acquiring the monitoring data, the monitoring device 103 may transmit the
monitoring data to the periphery device 102. The periphery device 102 may then acquire the
monitoring data uploaded by at least one monitoring device 103 connected thereto. The
monitoring data uploaded by each of the at least one monitoring device 103 has a plurality of data
formats.

[0048] In some embodiments, the periphery device 102 may include a plurality of different
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acquisition interfaces, wherein each acquisition interface may be configured to acquire
monitoring data of one data format, and data formats of the monitoring data acquired by the
periphery device 102 through different acquisition interfaces are different. In an exemplary
embodiment, referring to FIG. 4, the periphery device 102 may include an open-source time
series data (influxDB) interface, a relational database management (Mysql) interface, and a data
(MongoD) interface based on distributed file storage. The data formats of monitoring data
acquired by the periphery device 102 through the influxDB interface, the Mysql interface and the
MongoD interface are all different.

[0049] Further, the monitoring data acquired by the periphery device 102 from the monitoring
device 103 may be data of different types. For example, referring to FIG. 4, the monitoring data
my include raw data, minute-level aggregated data (5-minute or 10-minute level) and alarm data,
and the like. The raw data may be telemetry data, remote signaling data, remote adjustment data
and remote control data, and the like. The type of the monitoring data acquired by each
acquisition interface may be same or different.

[0050] In step 302, the periphery device displays a plurality of encapsulation options.

[0051] In embodiments of the present disclosure, the display 1022 of the periphery device 102
may display a plurality of encapsulation options. Different encapsulation options indicate
different encapsulation modes. At least one of a display effect and an arrangement manner of
monitoring data in the first files finally acquired by using the different encapsulation modes is
different. The display effect may include at least one of font colour and font size.

[0052] In step 303, in response to a select operation on a target encapsulation option in the
plurality of encapsulation options, the periphery device determines a target encapsulation mode
indicated by the target encapsulation option.

[0053] In embodiments of the present disclosure, when encapsulating monitoring data, a
monitoring person may trigger the select operation on the target encapsulation option in the
plurality of encapsulation options. Upon receiving the selection operation for the target
encapsulation option, the periphery device 102 may determine the target encapsulation mode
indicated by the target encapsulation option.

[0054] In some embodiments, the display 1022 of the periphery device 102 displays a wide table
button and a narrow table button. The encapsulation mode indicated by the wide table button is a
wide table encapsulation mode, and the encapsulation mode indicated by the narrow table button
is a narrow table encapsulation mode.

[0055] In the case that the monitoring person triggers a click operation for the wide table button,

the periphery device 102 may receive the click operation for the wide table button, and determine
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that the target encapsulation mode is the wide table encapsulation mode indicated by the wide
table button. In the case that the monitoring person triggers a click operation for the narrow table
button, the periphery device 102 may receive the click operation for the narrow table button, and
determine that the target encapsulation mode is the narrow table encapsulation mode indicated by
the narrow table button.

[0056] In step 304, the periphery device acquires a plurality of first files by encapsulating
monitoring data uploaded by at least one monitoring device based on the target encapsulation
mode.

[0057] In the embodiments of the present disclosure, the periphery device 102 may further
include a file generation interface. Upon acquiring monitoring data, the acquisition interface may
transmit the acquired monitoring data to the file generation interface. The file generation interface
may then acquire a plurality of first files by encapsulating the monitoring data based on the target
encapsulation mode. The file format of each of the first files is the target format, that is, the file
formats of a plurality of first files acquired by the periphery device may be all same. The target
format may be a comma-separated values (CSV) format with higher universality.

[0058] In some embodiments, the monitoring data monitored by the monitoring device 103 may
be transmitted to the acquisition interface of the periphery device 102 in real time. That is, the
acquisition interface of the periphery device 102 may acquire the monitoring data in real time.
Each acquisition interface may transmit the monitoring data to the file generation interface in a
time period according to a data amount of the acquired monitoring data to improve the
transmission efficiency of the monitoring data transmitted from the acquisition interface to the
file generation interface. The time period is intended to indicate a time interval, and is negatively
related with the data amount. That is, the more the data amount is, the smaller the time period is;
the less the data amount is, the larger the time period is.

[0059] In an exemplary embodiment, in the case that an acquisition interface acquires a piece of
monitoring data from the monitoring device 103 every second, the data amount of the monitoring
data acquired by the acquisition interface in a fixed time range (¢.g., one day) may be more. Thus,
the time period corresponding to a piece of monitoring data acquired by the acquisition interface
from the monitoring device 103 every second may be smaller (for example, the acquisition
interface transmits monitoring data to the file generation interface every other hour).

[0060] In the case that an acquisition interface acquires a piece of monitoring data from the
monitoring device 103 every minute, the data amount of the monitoring data acquired by the
acquisition interface in a fixed time range (e.g., one day) may be less. Thus, the time period

corresponding to a piece of monitoring data acquired by the acquisition interface from the
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monitoring device 103 every minute may be larger (for example, the acquisition interface
transmits monitoring data to the file generation interface every other four hours).

[0061] In embodiments of the present disclosure, the periphery device 102 may classify
monitoring data of each of the data formats monitored by each of the at least one monitoring
device 103 within each counting cycle into one type. Then, a plurality of first files may be
acquired by encapsulating each type of the classified monitoring data in a first file. That is, the
monitoring data encapsulated in each of the first files is the monitoring data transmitted by the
same monitoring device 103, and the monitoring data of the same data format within the same
counting cycle.

[0062] In some embodiments, each counting cycle may be one day; or each counting cycle may
be 12 hours; or each counting cycle may be two days. The counting cycle is not limited in the
embodiments of the present disclosure.

[0063] In embodiments of the present disclosure, the periphery device 102 may acquire a
plurality of first files by encapsulating monitoring data of each of the data formats acquired from
the monitoring device 103 within a target counting cycle from a first moment. The first moment
is a moment upon the target counting cycle, and a time difference between the first moment and
an ending moment of the target counting cycle may be smaller than a threshold, for example, the
time difference may be one minute.

[0064] In some embodiments, the periphery device 102 may also acquire a plurality of first files
by encapsulating monitoring data of each of the data formats for any previous day acquired from
the monitoring device 103 from a fixed moment every day. The data formats of the monitoring
data in the plurality of first files are different. For example, the periphery device 102 may
encapsulate monitoring data of each of the data formats for the previous day acquired from the
monitoring device 103 at 0:00 a.m. every day.

[0065] Referring to FIG. 5, when the current time is 8:00 p.m. (20:00) of Aug. 19, 2020, the
periphery device 102 may encapsulate monitoring data of each format of Aug. 19, 2020 acquired
from the monitoring device 103 at 0:00 a.m. (the first moment) of Aug. 20, 2020. Referring to
FIG. 4, this manner may be referred to as normal cycle filing.

[0066] In some embodiments, when the current time is 8:00 p.m. (20:00) of Aug. 19, 2020, the
periphery device 102 may encapsulate monitoring data of each format of Aug. 13, 2020 acquired
from the monitoring device 103 at 0:00 a.m. of Aug. 20, 2020. Referring to FIG. 4, this manner
may be referred to as historical retrospect filing.

[0067] It is to be noted that, the reason why the periphery device 102 acquires the monitoring

data of each format of any day other than the previous day before 0:00 a.m. every day may be
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that the periphery device 102 fails to acquire the monitoring data in time due to communication
interruption or communication delay between the periphery device 102 and the monitoring device
103.

[0068] In embodiments of the present disclosure, in the case that the target encapsulation mode
determined by step 303 is wide table encapsulation, the periphery device 102 may encapsulate
monitoring data uploaded by at least one monitoring device in the wide table encapsulation mode.
In the case that the target encapsulation mode determined by step 303 is narrow table
encapsulation, the periphery device 102 may encapsulate monitoring data uploaded by at least
one monitoring device in the narrow table encapsulation mode.

[0069] The number of table columns of the first file acquired in the wide table encapsulation
mode is greater than the number of table columns of the first file acquired in the narrow table
capsulation manner, and the number of table rows of the first file acquired in the wide table
encapsulation mode is smaller than the number of table rows of the first file acquired in the
narrow table capsulation manner.

[0070] Table 1 lists the first file acquired in the wide table encapsulation mode, and illustrates
2000 sets of monitoring data transmitted by the monitoring device 103 with a serial number being
1 in every second of Aug. 27, 2020. Further, except for a header, each row of data may include
2000 sets of monitoring data in one second, and each column of data may include one of 2000

sets of monitoring data in the whole day of Aug. 27, 2020.

Table 1
Serial number of the 1 2nd 3 1999t | 2000™
Time
monitoring device set set set set set
| Aug. 27,2020 00:00 | 1.1 2.1 | 1005 .. 10.1 18.2
1 Aug. 27,2020 00:01 1.2 32 [ 1015 .. 11.1 19.2
1 Aug. 27, 2020 00:02 1.3 43 (1025 .. 12.1 20.2
1
1 Aug.27,202023:59 | 20.1 | 30.1 | 201.1 | ... 100.1 300.2

[0071] In Table 1, the 3™ set of monitoring data at 00:00 of Aug. 27, 2020 is 100.5. The 2000™
set of monitoring data at 23:59 of Aug. 27, 2020 is 300.2. In addition, "..." in Table 1 refers to an
ellipsis, and Table 1 illustrates an arrangement manner of the monitoring data in the wide table.

[0072] Table 2 lists the first file acquired in the narrow table encapsulation mode, and includes
2000 sets of monitoring data in every second of Aug. 27, 2020. Further, the narrow table has a

total of four columns. The first column is intended to indicate the serial number of the monitoring
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device 103, the second column is time including every second (repeat listing 2000 times every
second) of Aug. 27, 2020, the third column is the number of sets of monitoring data (each second

corresponds to 2000 sets), and the fourth column is the monitoring data.

Table 2
Serial number of the
Time Number of sets Monitoring data
monitoring device

1 Aug. 27,2020 00:00 1% set 1.1
1 Aug. 27, 2020 00:00 2M set 2.1
1 Aug. 27, 2020 00:00 3" et 100.5
1

1 Aug. 27,2020 00:00 1999 set 10.1
1 Aug. 27,2020 00:00 2000 set 18.2
1 Aug. 27, 2020 00:01 15 set 1.2
1 Aug. 27,2020 0:01 27 set 32
1 Aug. 27, 2020 00:01 3™ set 101.5
1

1 Aug. 27, 2020 00:01 1999 set 11.1
1 Aug. 27, 2020 00:01 2000 set 19.2
1

1 Aug. 27,2020 23:59 1% set 20.1
1 Aug. 27,2020 23:59 2M set 30.1
1 Aug. 27,2020 23:59 3™ st 201.1
1

1 Aug. 27,2020 23:59 1999 set 100.1
1 Aug. 27,2020 23:59 2000™ set 300.2

[0073] In Table 2, the 3™ set of monitoring data at 0:00 of Aug. 27, 2020 is 100.5. The 2000 set
of monitoring data at 23:59 of Aug. 27, 2020 is 300.2. In addition, "..." in Table 2 refers to the
ellipsis, and Table 2 illustrates the arrangement manner of the monitoring data in the narrow
table.

[0074] In some embodiments, when encapsulating monitoring data uploaded by at least one

monitoring device, the periphery device may perform parallel encapsulation on the monitoring
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data to improve the data encapsulation efficiency.

[0075] In the embodiments of the present disclosure, parallel encapsulation of first files may
affect a load of the periphery device 102. In some embodiments, the load of the periphery device
102 may be positively related with a parallelism degree of the parallel encapsulation. That is, the
larger the parallelism degree is, the larger the load of the periphery device 102 is; the smaller the
parallelism degree is, the smaller the load of the periphery device 102 is. The larger load of the
periphery device 102 may affect the performance and stability of the periphery device 102.

[0076] A magnitude of the load of the periphery device 102 may be related with the number of
monitoring devices 103 connected to the periphery device 102, and a memory footprint of a
central processing unit (CPU) in the periphery device 102. In some embodiments, the load of the
periphery device 102 may be positively related with the number of monitoring devices 103
connected to the periphery device 102, and the memory footprint of the CPU in the periphery
device 102. That is, the more the number of monitoring devices 103 connected to the periphery
device 102 is, the more the memory footprint of the CPU in the periphery device 102 is, and the
higher the load of the periphery device 102 is; the less the number of monitoring devices 103
connected to the periphery device 102 is, the less the memory footprint of the CPU in the
periphery device 102 is, and the lower the load of the periphery device 102 is.

[0077] Therefore, in a process of performing parallel encapsulation on monitoring data, the
periphery device 102 may increase the parallelism degree from an initial value to a parallelism
degree threshold to avoid too large load of the periphery device 102. Further, in a process of
increasing the parallelism degree and upon increasing the parallelism degree to the parallelism
degree threshold, the periphery device 102 may decrease the parallelism degree in response to
detecting that the load of the periphery device is larger than a load threshold.

[0078] The initial value is smaller than the parallelism degree threshold. The decreased
parallelism degree is negatively related with the load of the periphery device 102. That is, the
decreased parallelism degree may be smaller due to the larger load of the periphery device 102;
the decreased parallelism degree may be larger due to the smaller load of the periphery device
102.

[0079] In some embodiments, the periphery device 102 decreases the parallelism degree because
the load of the periphery device 102 is larger than the load threshold, such that the load of the
periphery device 102 is reduced, and the efficiency of parallel encapsulation is also ensured. In
embodiments of the present disclosure, the decreased parallelism degree may be negatively
related with a part of the load of the periphery device 102 exceeding the load threshold. That is,
the larger the part of the load of the periphery device 102 exceeding the load threshold is, the
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smaller the decreased parallelism degree is; the smaller the part of the load of the periphery
device 102 exceeding the load threshold is, the larger the decreased parallelism degree is.

[0080] In some embodiments, it is assumed that the load threshold of the periphery device 102 is
50%. In the case that it is detected that the load of the periphery device 102 is 55%, the part of
load of the periphery device 102 exceeding the load threshold (5%) is smaller, such that only the
parallelism degree needs to be reduced appropriately. In the case that the load of the periphery
device 102 is 80%, the part of the load of the periphery device 102 exceeding the load threshold
(30%) 1s larger, such that the decreased parallelism degree may be reduced to half of the
parallelism degree before decrease.

[0081] It is assumed that the initial value of the parallelism degree is 1 (the number of first files
parallel-encapsulated at the same moment is 1), and the parallelism degree threshold is 10. The
load threshold of the periphery device 102 is 50%, and the decreased parallelism degree is half of
the parallelism degree before decrease.

[0082] Referring to FIG. 6, the parallelism degree is gradually increased from 1 to 10. In the case
that the parallelism degree is increased to 10, the periphery device 102 may always perform
parallel encapsulation on monitoring data based on the parallelism degree being 10. In the case
that the load of the periphery device 102 is greater than 50% resulted from other processes in the
periphery device 102, the periphery device 102 may decrease the parallelism degree to reduce the
load of the periphery device 102. For example, the decreased parallelism degree may be 5.

[0083] In some embodiments, in the case that the load of the periphery device 102 is greater than
50% before the parallelism degree is gradually increased from 1 to 10 (e.g., increased to 8), the
periphery device 102 may decrease the parallelism degree rather than increase the parallelism
degree, to reduce the load of the periphery device 102. For example, the decreased parallelism
degree may be 4.

[0084] In the embodiments of the present disclosure, in response to detecting that the load of the
periphery device 102 is not greater than the load threshold upon decreasing the parallelism degree,
the periphery device 102 may gradually increase the decreased parallelism degree from the
current value to the parallelism degree threshold. Further, in response to detecting that the load of
the periphery device 102 is greater than the load threshold in the process of increasing the
parallelism degree and upon increasing the parallelism degree to the parallelism degree threshold,
the periphery device 102 may decrease the parallelism degree again, and the parallelism degree
decreased again is negatively related with the load of the periphery device 102.

[0085] Through such repetition, the parallelism degree may be dynamically adjusted based on the
load of the periphery device 102 to avoid affecting the performance and stability of the periphery
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device 102 due to too large load of the periphery device 102.

[0086] It is known from the step 304 that, the periphery device 102 may classify monitoring data
of each of the data formats monitored by each monitoring device 103 within each counting cycle
into one type. Then, each type of the classified monitoring data may be encapsulated in a first file.
Further, in a process of encapsulating monitoring data, it is required to encapsulate the
monitoring data based on the parallelism degree to avoid too large load of the periphery device
102. At the same time, the encapsulation mode of monitoring data may be determined based on
the selection operation that is performed on the target encapsulation option in a plurality of
encapsulation options displayed on the display 1022 and triggered by the monitoring person.
Thus, in response to receiving the selection operation for the target encapsulation option, the
periphery device 102 may encapsulate the monitoring data in the target encapsulation mode
indicated by the target encapsulation option.

[0087] In other words, in the method according to the present disclosure, monitoring data may be
encapsulated in consideration of different monitoring devices 103, different counting cycles,
different data formats of monitoring data, the parallelism degree of parallel encapsulation
determined based on the load of the periphery device 102, and different encapsulation modes.
[0088] In step 305, the plurality of first files are transmitted to a cloud.

[0089] In the embodiments of the present disclosure, referring to FIG. 4, the periphery device
102 may further include a transmission interface. Upon generating a plurality of first files, the file
generation interface of the periphery device 102 may transmit the plurality of first files to the
transmission interface. The transmission interface may then transmit the plurality of first files to
the cloud 101. The cloud 101 may store the plurality of first files. Then, where data analysis
needs tom be performed on monitoring data of a particular first file stored in the cloud 101, the
first file may be parsed, and data analysis may be performed on the monitoring data encapsulated
in the parsed first file.

[0090] Since file formats of the plurality of first files stored in the cloud 101 are all target formats,
a parsing engine capable of parsing the files of the target format only needs to be installed on the
cloud, rather than parsing engines capable of parsing files of different file formats. Therefore, the
number of parsing engines installed in the cloud 101 may be reduced, the occupied memory may
be less, and the flexibility of parsing is improved.

[0091] It is to be noted that, under the precondition that the periphery device 102 acquires a
plurality of first files by encapsulating monitoring data of each of the data formats acquired from
each of the monitoring devices 103 within the target counting cycle from the first moment, the

method for transmitting monitoring data may further include the following step 306.
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[0092] In step 306, the periphery device acquires a plurality of second files of the target format
by encapsulating monitoring data of each of the data formats acquired from each monitoring
device within the target counting cycle from a second moment.

[0093] In embodiments of the present disclosure, the second moment is a moment upon the first
moment. Each of the second files corresponds to one first file. In some embodiments, a file
identifier of each of the second files may be same as a file identifier of one corresponding first
file. The file identifier may be a file name or a file serial number, or the like.

[0094] When the periphery device acquires files by encapsulating monitoring data, in the case
that the counting cycles, data formats and monitoring devices 103 of monitoring data of two files
are all same, the two files may carry the same file identifier. For example, in the case that the
counting cycles, data formats and monitoring devices 103 of monitoring data of a target first file
and a target second file are all same, the file identifier carried in the target first file is same as the
file identifier carried in the target second file.

[0095] In some embodiments, the periphery device 102 may acquire a plurality of second files by
encapsulating monitoring data of each of the data formats for the very day and the day before
acquired from the monitoring device 103 at 0:00 a.m. every day, wherein the day before and the
very day have an interval of one day.

[0096] When the current time is 8:00 p.m. (20:00) on Aug. 19, 2020, the periphery device 102
may encapsulate monitoring data of each of the data formats of Aug. 18, 2020 acquired from the
monitoring device 103 at 0:00 am. on Aug. 20, 2020. The reason why the periphery device 102
acquires monitoring data of cach of the data formats for two previous days may be that the
periphery device 102 acquires incomplete monitoring data of Aug. 18, 2020 at 0:00 a.m. on Aug.
19, 2020 resulted from time delay of the monitoring data transmitted from the monitoring device
103 to the periphery device 102. That is, the monitoring data in the first file encapsulated at 0:00
am. on Aug. 19, 2020 is missing. Thus, it is required to encapsulate the monitoring data of each
of the data formats of Aug. 18, 2020 again at 0:00 a.m. on Aug. 20, 2020.

[0097] It is to be noted that, for details about acquiring a plurality of second files aby
encapsulation in step 306, reference may be made to the process of acquiring a plurality of first
files by encapsulation in step 304, which are not repeated in the embodiments of the present
disclosure.

[0098] In step 307, in response to detecting that the monitoring data in the target second file in a
plurality of second files is different from the monitoring data in the target first file in a plurality
of first files, the periphery device transmits the target second file to the cloud.

[0099] In the embodiments of the present disclosure, the periphery device 102 acquires a
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plurality of second files by encapsulating monitoring data of cach of the data formats acquired
from the monitoring device 103 within the target counting cycle from the second moment. Then,
the periphery device 102 may detect whether the monitoring data in the target second file in a
plurality of second files is changed relative to the monitoring data in the target first file in a
plurality of first files.

[00100] The data format of the monitoring data in the target second file is same as the data
format of the monitoring data in the target first file. That is, the counting cycles, data formats and
monitoring devices 103 of the monitoring data in the target first file and the target second file are
all same.

[00101] In the embodiments of the present disclosure, each of the second files and each of the
first files carry a hash value. The periphery device 102 may determine whether the monitoring
data in the target second file is changed relative to the monitoring data in the target first file based
on the hash value (e.g., Md5 in the hash value) carried in the target second file and the hash value
carried in the target first file. In some embodiments, in the case that the hash value carried in the
target second file is same as the hash value carried in the target first file, the periphery device 102
may determine that the monitoring data in the target second file is same as the monitoring data in
the target first file. In the case that the hash value carried in the target second file is different from
the hash value carried in the target first file, the periphery device 102 may determine that the
monitoring data in the target second file is different from the monitoring data in the target first
file.

[00102] In the case that the monitoring data in the target second file is different from the
monitoring data in the target first file, it indicates that the monitoring data of the target first file
previously transmitted by the periphery device 102 to the cloud 101 may be missing. Thus, the
periphery device 102 may transmit the target second file to the cloud 101.

[00103] In the case that the monitoring data in the target second file is same as the monitoring
data in the target first file, it indicates that the monitoring data of the target first file previously
transmitted by the periphery device 102 to the cloud 101 is complete. Thus, the periphery device
102 does not need to transmit the target second file to the cloud 101, and the following step 309
is not necessary.

[00104] In step 308, the cloud replaces the target first file with the target second file.

[00105] In the embodiments of the present disclosure, upon receiving the target second file from
the periphery device, the cloud may replace the target first file corresponding to the target second
file with the target second file.

[00106] In some embodiments, each of the first files and each of the second files that are
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transmitted by the periphery device to the cloud both carry file identifiers. Upon receiving the
target second file, the cloud 101 may store the target second file and delete the previously stored
target first file carrying the same file identifier as that of the target second file. That is, the cloud
101 may replace the target first file with the target second file to ensure the accuracy of
monitoring data in the file stored in the cloud 101. Referring to FIG. 4, this manner may be
referred to as change data filing.

[00107] In the embodiments of the present disclosure, duc to limitations of geographical
conditions and security, the periphery device and the cloud which are included in the system for
transmitting monitoring data may be disconnected from the Internet for a long time, and files
acquired by encapsulating monitoring data acquired by the periphery device from the monitoring
device cannot be transmitted to the cloud. Therefore, the files acquired based on the monitoring
data acquired from the monitoring device can only be temporarily stored in the periphery device.
However, due to a limited storage space of the periphery device, the performance and stability of
the periphery device may be affected along with the increase of the stored files. As a result,
operation and maintenance staff may manually copy the files stored in the periphery device to the
cloud regularly.

[00108] It is to be noted that, orders of steps of the method for transmitting monitoring data
according to the present disclosure may be adjusted appropriately, and the steps may also be
increased or decreased correspondingly depending on circumstances. For example, steps 302 and
303 may be performed before step 301; or steps 302 and 303 may be deleted depending on
circumstances. Correspondingly, in step 304, the periphery device may acquire a plurality of first
files by encapsulating monitoring data uploaded by at least one monitoring device in a preset
encapsulation mode. For another example, steps 306 to 308 may be deleted depending on
circumstances. Any varied methods that may easily occur to those skilled in the art within the
technical scope of the present disclosure shall fall in the scope of protection of the present
disclosure, and will not be repeated here.

[00109] In summary, the embodiments of the present disclosure provide a method for
transmitting monitoring data. By the method, a plurality of first files are acquired by segmenting
monitoring data acquired from at least one monitoring device, and the plurality of first files are
transmitted to a cloud. Since the cloud acquires the monitoring data in the form of the first files, it
is convenient to analyze and manage the monitoring data in different first files, and the flexibility
is improved. In addition, as the file formats of the plurality of first files transmitted by the
periphery device to the cloud are the same, a parsing engine capable of parsing the first files only

needs to be installed on the cloud. In this way, the efficiency of file parsing is improved and the
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complexity is lowered, and the memory occupied by the parsing engine may be reduced.

[00110] FIG. 7 is a schematic structural diagram of a periphery device according to an
embodiment of the present disclosure. Referring to FIG. 7, the periphery device may include: an
acquiring module 401, configured to acquire monitoring data uploaded by at least one monitoring
device; a segmenting module 402, configured to acquire a plurality of first files by segmenting
the monitoring data uploaded by the at least one monitoring device, wherein a file format of each
of the first files is a target format; and a transmitting module 403, configured to transmit the
plurality of first files to a cloud.

[00111] In some embodiments, monitoring data uploaded by each of the at least one monitoring
device has a plurality of data formats; and the segmenting module 402 is further configured to:
acquire the plurality of first files by encapsulating monitoring data of each of the data formats
monitored by each of the at least one monitoring device within each counting cycle into one first
file.

[00112] In some embodiments, the segmenting module 402 is further configured to: acquire the
plurality of first files by encapsulating monitoring data of each of the data formats acquired by
the monitoring device within a target counting cycle from a first moment, wherein the first
moment is a moment upon the target counting cycle.

[00113] In some embodiments, the segmenting module 402 is further configured to: acquire a
plurality of second files of the target format by encapsulating monitoring data of each of the data
formats acquired by each of the at least one monitoring device within the target counting cycle
from a second moment, wherein the second moment is a moment upon the first moment, and each
of the second files corresponds to one first file.

[00114] In some embodiments, the transmitting module 403 is further configured to: in the case
that monitoring data in a target second file in the plurality of second files is different from
monitoring data in a target first file in the plurality of first files, the target first file corresponding
to the target second file, transmit the target second file to the cloud, wherein a data format of the
monitoring data in the target second file is the same as the data format of the monitoring data in
the target first file, and wherein the target second file is intended to replace the target first file by
the cloud.

[00115] In some embodiments, the segmenting module 402 is further configured to: acquire the
plurality of first files by parallelly encapsulating the monitoring data uploaded by the at least one
monitoring device.

[00116] In some embodiments, the segmenting module 402 is further configured to: in a process

of parallelly encapsulating the monitoring data, increase a parallelism degree from an initial value
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to a parallelism degree threshold; and in a process of increasing the parallelism degree and upon
increasing the parallelism degree to the parallelism degree threshold, in response to detecting that
a load of the periphery device is larger than a load threshold, decrease the parallelism degree, a
magnitude of a decreased parallelism degree being negatively related with the load of the
periphery device.

[00117] In some embodiments, the segmenting module 402 is further configured to: display a
plurality of encapsulation options, different encapsulation options indicating different
encapsulation modes; and in response to a select operation on a target encapsulation option in the
plurality of encapsulation options, acquire the plurality of first files by encapsulating the
monitoring data uploaded by the at least one monitoring device according to a target
encapsulation mode indicated by the target encapsulation option; wherein different encapsulation
options indicate different encapsulation modes, and at least one of a display effect and an
arrangement manner of monitoring data in the first files acquired by using the different
encapsulation modes is different.

[00118] In summary, the embodiments of the present disclosure provide a periphery device. The
periphery device acquires a plurality of first files by segmenting the monitoring data acquired
from at least one monitoring device, and transmits the plurality of first files to the cloud. Since
the cloud acquires the monitoring data in the form of the first files, it is convenient to analyze and
manage the monitoring data in different first files, and the flexibility is improved. In addition, as
the file formats of the plurality of first files transmitted by the periphery device to the cloud are
the same, a parsing engine capable of parsing the first files only needs to be installed on the
cloud. In this way, the efficiency of file parsing is improved and the complexity is lowered, and
the memory occupied by the parsing engine may be reduced.

[00119] Those skilled in the art can clearly understand that for the convenience and brevity of
description, the specific working processes of the above-described modules can refer to the
corresponding processes in the foregoing method embodiments, and will not be repeated here.
[00120] FIG. 8 is a schematic structural diagram of another periphery device according to an
embodiment of the present disclosure. Referring to FIG. 8, the periphery device may include a
processor 601, a memory 602, and a computer program which is stored in the memory 602 and
runnable on the processor. The processor 601, when loading and running the computer program,
is caused to perform the method for transmitting monitoring data according to the above method
embodiments, for example, the method shown in FIG. 2 or 3.

[00121] An embodiment of the present disclosure provides a computer-readable storage medium

storing one or more instructions therein. The one or more instructions, when loaded and executed
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by a processor of a computer, cause the computer to perform the method for transmitting
monitoring data according to the above method embodiments, for example, the method shown in
FIG.2 or 3.

[00122] An embodiment of the present disclosure provides a computer program product storing
one or more instructions. The computer program product, when loaded and run by a computer of
a computer, causes the computer to perform the method for transmitting monitoring data
according to the above method embodiments, for example, the method shown in FIG. 2 or 3.
[00123] Described above are merely exemplary embodiments of the present disclosure, and are
not intended to limit the present disclosure. Any modifications, equivalent substitutions,
improvements, and the like are within the protection scope of the present disclosure, without

departing from the spirit and principles of the present disclosure.
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CLAIMS
What is claimed is:
1. A method for transmitting monitoring data, applicable to a periphery device, the method
comprising:
acquiring monitoring data uploaded by at least one monitoring device;
acquiring a plurality of first files by segmenting the monitoring data uploaded by the at least
one monitoring device, wherein a file format of each of the first files is a target format; and

transmitting the plurality of first files to a cloud.

2. The method according to claim 1, wherein the monitoring data uploaded by each of at
least one monitoring device has a plurality of data formats; and acquiring the plurality of first
files by segmenting the monitoring data uploaded by the at least one monitoring device
comprises:

acquiring the plurality of first files by encapsulating monitoring data of each of the data
formats monitored by cach of the at least one monitoring device within each counting cycle into

one first file.

3. The method according to claim 2, wherein acquiring the plurality of first files by
encapsulating the monitoring data of each of the data formats monitored by each of the at least
one monitoring device within each counting cycle into one first file comprises:

acquiring the plurality of first files by encapsulating monitoring data of cach of the data
formats acquired by each of the at least one monitoring device within a target counting cycle
from a first moment;

wherein the first moment is a moment upon the target counting cycle.

4. The method according to claim 3, wherein upon transmitting the plurality of first files to
the cloud, the method further comprises:

acquiring a plurality of second files of the target format by encapsulating monitoring data of
each of the data formats acquired by each of the at least one monitoring device within the target
counting cycle from a second moment, wherein the second moment is a moment upon the first
moment, and each of the second files corresponds to one first file; and

in the case that monitoring data in a target second file in the plurality of second files is
different from monitoring data in a target first file in the plurality of first files, the target first file

corresponding to the target second file, transmitting the target second file to the cloud;
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wherein a data format of the monitoring data in the target second file is the same as the data
format of the monitoring data in the target first file, and wherein the target second file is intended

to replace the target first file by the cloud.

5. The method according to any of claims 1 to 4, wherein acquiring the plurality of first files
by segmenting the monitoring data uploaded by the at least one monitoring device comprises:
acquiring the plurality of first files by parallelly encapsulating the monitoring data uploaded

by the at least one monitoring device.

6. The method according to claim 5, further comprising:

in a process of parallelly encapsulating the monitoring data, increasing a parallelism degree
from an initial value to a parallelism degree threshold, the parallelism degree indicating a number
of first files under parallel encapsulation at the same moment; and

in a process of increasing the parallelism degree and upon increasing the parallelism degree
to the parallelism degree threshold, in response to detecting that a load of the periphery device is
larger than a load threshold, decreasing the parallelism degree, a magnitude of the decreased

parallelism degree being negatively related with the load of the periphery device.

7. The method according to any of claims 1 to 4, wherein acquiring the plurality of first files
by segmenting the monitoring data uploaded by the at least one monitoring device comprises:

displaying a plurality of encapsulation options, different encapsulation options indicating
different encapsulation modes; and

in response to a select operation on a target encapsulation option in the plurality of
encapsulation options, acquiring the plurality of first files by encapsulating the monitoring data
uploaded by the at least one monitoring device according to a target encapsulation mode
indicated by the target encapsulation option;

wherein at least one of a display effect and an arrangement manner of monitoring data in the

first files acquired by using the different encapsulation modes is different.

8. A periphery device, comprising:

an acquiring module, configured to acquire monitoring data uploaded by at least one
monitoring device;

a segmenting module, configured to acquire a plurality of first files by segmenting the

monitoring data uploaded by the at least one monitoring device, wherein a file format of each of
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the first files is a target format; and

a transmitting module, configured to transmit the plurality of first files to a cloud.

9. A system for transmitting monitoring data, comprising at least one monitoring device, a
cloud, and the periphery device according to claim 8, wherein

the periphery device is communicably connected to the monitoring device and the cloud.

10. A computer-readable storage medium storing one or more instructions therein, wherein
the one or more instructions, when loaded and executed by a processor of a computer, cause the
computer to perform the method for transmitting monitoring data as defined in any one of claims

1to 7.
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