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VISUAL SOFTWARE DEVELOPMENT SYSTEM, METHOD AND
APPARATUS, AND COMPUTER STORAGE MEDIUM

The present disclosure claims the priority to a Chinese patent application No.
202110251760.X filed with the China National Intellectual Property Administration
on March 08, 2021 and entitled "System, Method, Apparatus for Visual Software
Development and Computer Storage Medium”, which is incorporated herein by

reference in its entirety.

Technical field

The embodiments of the present disclosure relates to the technical field of
machine vision, in particular to a system, method, apparatus for visual software

development and computer storage medium.

Background

Machine vision refers to a technology of measuring or judging by using a
machine as a substitute for human eyes. In the technical field of machine vision, a
specific function is realized by graphical flow charts as software instead of traditional
language codes, so that more users can quickly develop meeting their own
requirements. In the field of machine vision, visual software can also be called
machine visual software. The visual software needs to be realized based on a visual
software development system. Due to different user’s requirements corresponding to
different visual software, a key problem to be solved for the visual software
development system at present is: how to build a visual software development system
to make the visual software customized based on the visual software development

system to meet user’s requirements.

In the related art, in order to allow the developed visual software to meet user’s
requirements, it is usually configured with a visual software development system for

each type of visual software. In this way, the visual software development system is
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professional, and the visual software developed based on the visual software
development system can meet the specified user’s requirements. However, the visual
software development system in the related art is not universal, resulting in a need to
configure different types of visual software development systems for different types
of visual software. Furthermore, when the user's requirements change temporarily, the
visual software developed based on the existing visual software development system

is difficult to meet the latest requirements of the user.

Summary

Embodiments of the present disclosure provide a system, a method and an
apparatus for visual software development and computer storage medium, which can
be used to develop visual software that meets different business requirements. The

technical solutions are as follows.

In an aspect, a system for visual software development is provided, which
includes an application interface layer and a data processing layer; wherein the
application interface layer is configured to display N module displaying controls,
wherein the N module displaying controls correspond to N modules respectively,
module data of each of the N modules is stored in the data processing layer, and the
module data an execution logic of a corresponding module, wherein the application
interface layer is further configured to display a module adding control, which is
configured to import module data of a third-party module to the data processing layer,
and the N modules include the third-party module, and N is a positive integer greater
than or equal to 1; wherein the application interface layer is further configured to
display a flow chart in response to a first operation of a user on one or more module
displaying controls in the N module displaying controls, the flow chart indicating an
execution order of modules respectively corresponding to the one or more module
displaying controls; and wherein the data processing layer is configured to call and
run the module data of the modules respectively corresponding to the one or more
module displaying controls in response to the flow chart displayed by the application

interface layer, to obtain a data processing result of the flow chart, and return the data
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processing result to the application interface layer.

In one possible implementation, the application interface layer is configured to
acquire the module data of the third-party module imported by the user through the
module adding control in response to a second operation on the module adding control,
and send the imported module data of the third-party module to the data processing
layer; and the data processing layer is configured to store the imported module data of
the third-party module when the imported module data of the third-party module is
verified to meet a reference rule, and return a module loading success message to the
application interface layer, wherein the module loading success message indicates that

the third-party module is successfully loaded.

In one possible implementation, the reference rule includes a design mode of an
input/output interface of the third-party module and/or a package mode of the module
data of the third-party module; wherein the desigh mode of the input/output interface
of the third-party module includes a format of input data and/or output data of the
third-party module, wherein the package mode of the module data of the third-party
module indicates a storage format of the module data of the third-party module in the
data processing layer, and the storage format includes any one of a dynamic link

library, static link library, exe file.

In one possible implementation, the application interface layer is further
configured to display a module configuration file indicating the reference rule in

response to a third operation on the module adding control.

In one possible implementation, the application interface layer is further
configured to display a module configuration interface of a first module
corresponding to a first module displaying control in the N module displaying
controls in response to a fourth operation of the user on the first module displaying
control, wherein the module configuration interface includes a plurality of module
configuration controls, and any one of the plurality of the module configuration
controls is configured to instruct the user to edit a parameter(s) in execution of the
first module; the application interface layer is further configured to: in response to a

fifth operation on the any one of the module configuration controls, acquire a
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parameter(s) edited by the user through the any one of the module configuration
controls, and send the edited parameter(s) to the data processing layer; the data
processing layer is further configured to update the module data of the first module
based on the edited parameter(s); and wherein when the flow chart includes the first
module, the data processing layer is further configured to update the data processing
result of the flow chart based on the updated module data of the first module, and

return the updated data processing result to the application interface layer.

In one possible implementation, when the first module is a third-party module,
the module data of the first module imported by the user through the module adding
control further includes a module configuration interface file, which indicates a
program code of the module configuration interface of the first module; and the
module configuration interface of the first module displayed by the application
interface layer is displayed according to the module configuration interface file in the

module data of the first module.

In one possible implementation, the data processing layer is further configured to
generate a first code package based on the flow chart, which indicates an execution
logic of each of modules included in the flow chart and an execution order of the
modules included in the flow chart; and the data processing layer is further configured
to control the application interface layer to display a first code control corresponding
to the first code package, wherein the first code control is configured to instruct the
user to download the first code package, and the first code package is allowed to be
imported into a third-party system and enables the flow chart to be displayed after

being run on the third-party system.

In one possible implementation, the application interface layer is further
configured to display a running interface displaying control, wherein the running
interface displaying control indicates the displaying of a running interface for the flow
chart, the running interface is configured to display running information of the flow
chart, and the running information of the flow chart indicates intermediate data in
running of the flow chart; and the application interface layer is further configured to

display the running interface in response to a sixth operation on the running interface
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displaying control, to enable the user to view the intermediate data in running of the

flow chart based on the running interface.

In one possible implementation, the application interface layer is further
configured to display a running interface configuration control, wherein the running
interface configuration control indicates the displaying of a running interface
configuration interface which is configured to configure contents displayed on the
running interface; the application interface layer is further configured to display the
running interface configuration interface in response to a seventh operation on the
running interface configuration control, wherein the running interface configuration
interface includes a plurality of running interface configuration sub-controls, and any
one of the plurality of running interface configuration sub-controls corresponds to an
open option; the application interface layer is further configured to display a content
source option in response to an eighth operation on the open option of a first running
interface configuration sub-control of the plurality of the running interface
configuration sub-controls, and to bind the first running interface configuration
sub-control with one module in the flow chart in response to a ninth operation on the
content source option; and wherein, the running information displayed on the running
interface includes data of the module bound to the first running interface

configuration sub-control.

In one possible implementation, the data processing layer is further configured to
export a program code of the running interface as a second code package; and the data
processing layer is further configured to control the application interface layer to
display a second code control corresponding to the second code package, wherein the
second code control is configured to instruct the user to download the second code
package, and the second code package is allowed to be into a third-party system and

enables the running interface to be displayed after being run on the third-party system.

In one possible implementation, the data processing layer includes a data
scheduling layer and a functional module layer; module data of the N modules is
stored in the functional module layer; and the data scheduling layer is configured to

sequentially call and run the module data of the modules respectively corresponding
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to the one or more module displaying controls from the functional module layer
according to the execution order of the modules respectively corresponding to the one
or more module displaying controls in the flow chart, to obtain the data processing

result.

In one possible implementation, the data processing layer is configured to store
module data of M modules, wherein M is a positive integer greater than or equal to N;
and the application interface layer is further configured to display a module
registration control, and the application interface layer is configured to display the N
module displaying controls in response to the N modules selected by the user from the

M modules through the module registration control.

In one possible implementation, the N modules are modules verified by the data
processing layer to be valid, and the modules verified to be valid refer to

corresponding modules that the user has permission to use.

In one possible implementation, the application interface layer is further
configured to display a calling control for any one of the module displaying controls,
wherein the calling control indicates that the user is allowed to call a module
corresponding to the any one of the module displaying controls in a third-party system;
the application interface layer is further configured to display a port link of module
data of the module corresponding to the any one of the module displaying controls in
response to a tenth operation on the calling control; the application interface layer is
further configured to acquire the module data of the module corresponding to the any
one of the module displaying controls from the data processing layer based on the port
link when a data calling request for the port link sent by the third-party system is

detected, and send the acquired module data to the third-party system.

In another aspect, a method for visual software development is provided, which
is applied to a system for visual software development including an application
interface layer and a data processing layer, the method including: displaying, by the
application interface layer, N module displaying controls, wherein the N module
displaying controls correspond to N modules respectively, module data of each of the

N modules is stored in the data processing layer, and the module data includes an
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execution logic of a corresponding module; further displaying, by the application
interface layer, a module adding control, which is configured to import module data of
a third-party module to the data processing layer, wherein the N modules include the
third-party module, and N is a positive integer greater than or equal to 1; displaying,
by the application interface layer, a flow chart in response to a first operation of a user
on one or more module displaying controls in the N module displaying controls,
wherein the flow chart indicates an execution order of modules respectively
corresponding to the one or more module displaying controls; calling and running, by
the data processing layer, the module data of the modules respectively corresponding
to the one or more module displaying controls in response to the flow chart displayed
by the application interface layer, to obtain a data processing result of the flow chart,
and returning, by the data processing layer, the data processing result to the

application interface layer.

In one possible implementation, the method further includes: acquiring, by the
application interface layer, the module data of the third-party module imported by the
user through the module adding control in response to a second operation on the
module adding control, and sending, by the application interface layer, the imported
module data of the third-party module to the data processing layer; storing, by the data
processing layer, the imported module data of the third-party module when verifying
the imported module data of the third-party module to meet a reference rule, and
returning, by the data processing layer, a module loading success message to the
application interface layer, wherein the module loading success message indicates that

the third-party module is successfully loaded.

In one possible implementation, the reference rule includes a design mode of an
input/output interface of the third-party module and/or a package mode of the module
data of the third-party module; wherein the design mode of the input/output interface
of the third-party module includes a format of input data and/or output data of the
third-party module, wherein the package mode of the module data of the third-party
module indicates a storage format of the module data of the third-party module in the
data processing layer, and the storage format includes any one of a dynamic link

library, static link library and exe file
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In one possible implementation, the method further includes: displaying, by the
application interface layer, a module configuration file indicating the reference rule in

response to a third operation on the module adding control.

In one possible implementation, the method further includes: displaying, by the
application interface layer, a module configuration interface of a first module
corresponding to a first module displaying control in the N module displaying
controls in response to a fourth operation of the user on the first module displaying
control, wherein the module configuration interface includes a plurality of module
configuration controls, and any one of the plurality of module configuration controls
is configured to instruct the user to edit a parameter(s) in execution of the first module;
in response to a fifth operation on the any one of the module configuration controls,
acquiring, by the application interface layer, a parameter(s) edited by the user through
the any one of the module configuration controls, and sending, by the application
interface layer, the edited parameter(s) to the data processing layer; and updating, by
the data processing layer, the module data of the first module based on the edited
parameter(s); wherein when the flow chart includes the first module, the data
processing layer updates the data processing result of the flow chart based on the
updated module data of the first module, and returns the updated data processing

result to the application interface layer.

In one possible implementation, when the first module is a third-party module,
the module data of a first module imported by the user through the module adding
control further includes a module configuration interface file, which indicates a
program code of a module configuration interface of the first module; and wherein the
module configuration interface of the first module displayed by the application
interface layer is displayed according to the module configuration interface file in the

module data of the first module.

In one possible implementation, the method further includes: generating, by the
data processing layer, a first code package based on the flow chart, which indicates an
execution logic of each of modules included in the flow chart and an execution order

of the modules included in the flow chart; and controlling, by the data processing
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layer, the application interface layer to display a first code control corresponding to
the first code package, wherein the first code control is configured to instruct the user
to download the first code package, and the first code package is allowed to be
imported into a third-party system and enables the flow chart to be displayed after

being run on the third-party system.

In one possible implementation, the method further includes: displaying, by the
application interface layer, a running interface displaying control, wherein the running
interface displaying control indicates the displaying of a running interface for the flow
chart, and the running interface is configured to display running information of the
flow chart, and the running information of the flow chart indicates intermediate data
in running of the flow chart; and displaying, by the application interface layer, the
running interface in response to a sixth operation on the running interface displaying
control, to enable the user to view the intermediate data in running of the flow chart

based on the running interface.

In one possible implementation, the method further includes: displaying, by the
application interface layer, a running interface configuration control, wherein the
running interface configuration control indicates the displaying of a running interface
configuration interface which is configured to configure contents displayed on the
running interface; displaying, by the application interface layer, the running interface
configuration interface in response to a seventh operation on the running interface
configuration control, wherein the running interface configuration interface includes a
plurality of running interface configuration sub-controls, and any one of the plurality
of running interface configuration sub-controls corresponds to an open option; and
displaying, by the application interface layer, a content source option in response to an
eighth operation on the open option of a first running interface configuration
sub-control of the plurality of the running interface configuration sub-controls, and
binding, by the application interface layer, the first running interface configuration
sub-control with one module in the flow chart in response to a ninth operation on the
content source option; wherein, the running information displayed on the running
interface includes data of the module bound to the first running interface

configuration sub-control.



In one possible implementation, the method further includes: exporting, by the
data processing layer, a program code of the running interface as a second code
package; and controlling, by the data processing layer, the application interface layer
to display a second code control corresponding to the second code package, wherein
the second code control is configured to instruct the user to download the second code
package, and the second code package is allowed to be imported into the third-party
system and enables the running interface to be displayed after being run on the

third-party system.

In one possible implementation, the data processing layer includes a data
scheduling layer and a functional module layer; module data of the N modules is
stored in the functional module layer; the calling and running, by the data processing
layer, the module data of the modules respectively corresponding to the one or more
module displaying controls in response to the flow chart displayed by the application
interface layer, to obtain the data processing result of the flow chart, includes:
sequentially calling and running, by the data scheduling layer, the module data of the
modules respectively corresponding to the one or more module displaying controls
from the functional module layer according to the execution order of the modules
respectively corresponding to the one or more module displaying controls in the flow

chart, to obtain the data processing result.

In one possible implementation, the method further includes: displaying, by the
application interface layer, a module registration control, and displaying, by the
application interface layer, the N module displaying controls in response to the N
modules selected by the user from M modules through the module registration control,
wherein module data of the M modules is stored in the data processing layer, and M is

a positive integer greater than or equal to N.

In one possible implementation, the N modules are modules verified by the data
processing layer to be valid, and the modules verified to be valid refer to

corresponding modules that the user has permission to use.

In a possible implementation, the method further includes: displaying, by the

application interface layer, a calling control for any one of the module displaying



controls, wherein the calling control indicates that the user is allowed to call a module
corresponding to the any one of the module displaying controls in a third-party system;
displaying, by the application interface layer, a port link of module data of the module
corresponding to the any one of the module displaying controls in response to a tenth
operation on the calling control; and acquiring, by the application interface layer, the
module data of the module corresponding to the any one of the module displaying
controls from the data processing layer based on the port link when detecting a data
calling request for the port link sent by the third-party system, and sending, by the

application interface layer, the acquired module data to the third-party system.

In another aspect, an apparatus for visual software development is provided,
which is deployed in a system for visual software development including an
application interface layer and a data processing layer, the apparatus including: a
displaying module, configured to control the application interface layer to display N
module displaying controls, wherein the N module displaying controls correspond to
N modules respectively, module data of each of the N modules is stored in the data
processing layer, and the module data includes an execution logic of a corresponding
module, wherein the application interface layer further displays a module adding
control, which is configured to import module data of a third-party module to the data
processing layer, and the N modules include the third-party module, and N is a
positive integer greater than or equal to 1; wherein the displaying module is further
configured to control the application interface layer to display a flow chart in response
to a first operation of a user on one or more module displaying controls in the N
module displaying controls, and the flow chart indicates an execution order of
modules respectively corresponding to the one or more module displaying controls; a
running module, configured to control the data processing layer to call and run the
module data of the modules respectively corresponding to the one or more module
displaying controls in response to the flow chart displayed by the application interface
layer, to obtain a data processing result of the flow chart, and return the data

processing result to the application interface layer.

In one possible implementation, the apparatus further includes: an acquiring

module, configured to control the application interface layer to acquire the module



data of the third-party module imported by the user through the module adding control
In response to a second operation on the module adding control, and send the
imported module data of the third-party module to the data processing layer; and a
verifying module, configured to control the data processing layer to store the imported
module data of the third-party module when verifying the imported module data of the
third-party module to meet a reference rule, and return a module loading success
message to the application interface layer, wherein the module loading success

message indicates that the third-party module is successfully loaded.

In one possible implementation, the reference rule includes a design mode of an
input/output interface of the third-party module and/or a package mode of the module
data of the third-party module; wherein the design mode of the input/output interface
of the third-party module includes a format of input data and/or output data of the
third-party module, wherein the package mode of the module data of the third-party
module indicates a storage format of the module data of the third-party module in the
data processing layer, and the storage format includes any one of a dynamic link

library, static link library and exe file.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a module configuration file indicating

the reference rule in response to a third operation on the module adding control.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a module configuration interface of a
first module corresponding to a first module displaying control in the N module
displaying controls in response to a fourth operation of the user on the first module
displaying control, wherein the module configuration interface includes a plurality of
module configuration controls, and any one of the plurality of the module
configuration controls is configured to instruct the user to edit a parameter(s) in
execution of the first module; the apparatus further includes: an acquiring module,
configured to control the application interface layer to acquire a parameter(s) edited
by the user through the any one of the module configuration controls in response to a

fifth operation on any one of the module configuration controls, and send the edited



parameter(s) to the data processing layer; and an updating module, configured to
control the data processing layer to update the module data of the first module based
on the edited parameter(s); wherein when the flow chart includes: the first module, the
data processing layer updates the data processing result of the flow chart based on the
updated module data of the first module, and returns the updated data processing

result to the application interface layer.

In one possible implementation, when the first module is a third-party module,
the module data of the first module imported by the user through the module adding
control further includes a module configuration interface file, which indicates a
program code of a module configuration interface of the first module; and wherein the
module configuration interface of the first module displayed by the application
interface layer is displayed according to the module configuration interface file in the

module data of the first module.

In one possible implementation, the apparatus further includes: a generation
module, configured to control the data processing layer to generate a first code
package based on the flow chart, which indicates an execution logic of each of
modules included in the flow chart and an execution order of the modules included in
the flow chart; wherein the displaying module is further configured to control the data
processing layer to control the application interface layer to display a first code
control corresponding to the first code package, wherein the first code control is
configured to instruct the user to download the first code package, and the first code
package is allowed to be imported into a third-party system and enables the flow chart

to be displayed after being run on the third-party system.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a running interface displaying control,
wherein the running interface displaying control indicates the displaying of a running
interface for the flow chart, and the running interface is configured to display running
information of the flow chart, and the running information of the flow chart indicates
intermediate data in running of the flow chart; and the displaying module is further

configured to control the application interface layer to display the running interface in



response to a sixth operation on the running interface displaying control, to enable the
user to view the intermediate data in running of the flow chart based on the running

interface.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a running interface configuration
control, wherein the running interface configuration control indicates the displaying of
a running interface configuration interface which is configured to configure contents
displayed on the running interface; the displaying module is further configured to
control the application interface layer to display the running interface configuration
interface in response to a seventh operation on the running interface configuration
control, wherein the running interface configuration interface includes a plurality of
running interface configuration sub-controls, and any one of the plurality of running
interface configuration sub-controls corresponds to an open option; and the displaying
module is further configured to control the application interface layer to display an
content source option in response to an eighth operation on the open option of a first
running interface configuration sub-control of the plurality of the running interface
configuration sub-controls, and bind the first running interface configuration
sub-control with one module in the flow chart in response to a ninth operation on the
content source option; wherein, the running information displayed on the running
interface includes data of the module bound to the first running interface

configuration sub-control.

In one possible implementation, the apparatus further includes: an exporting
module, configured to control the data processing layer to export the program code of
the running interface as a second code package; wherein the displaying module is
further configured to control the data processing layer to control the application
interface layer to display a second code control corresponding to the second code
package, wherein the second code control is configured to instruct the user to
download the second code package, and the second code control is allowed to be
imported into a third-party system, and enables the running interface to be displayed

after being run on the third-party system.



In one possible implementation, the data processing layer includes a data
scheduling layer and a functional module layer; module data of the N modules is
stored in the functional module layer; and the running module is configured to control
the data scheduling layer to sequentially call and run the module data of the modules
respectively corresponding to the one or more module displaying controls from the
functional module layer according to the execution order of the modules respectively
corresponding to the one or more module displaying controls in the flow chart, to

obtain data processing result.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a module registration control, and the
application interface layer displays the N module displaying controls in response to
the N modules selected by the user from M modules through the module registration
control, wherein module data of the M modules is stored in the data processing layer,

and M is a positive integer greater than or equal to N.

In one possible implementation, the N modules are modules verified by the data
processing layer to be valid, and the modules verified to be valid refer to

corresponding modules that the user has permission to use.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a calling control for any one of the
module displaying controls, wherein the calling control indicates that the user is
allowed to call a module corresponding to the any one of the module displaying
controls in a third-party system; the displaying module is further configured to control
the application interface layer to display a port link of module data of the module
corresponding to the any one of the module displaying controls in response to a tenth
operation on the calling control; the apparatus further includes an acquiring module,
which is configured to control the application interface layer to acquire the module
data of the module corresponding to the any one of the module displaying controls
from the data processing layer based on the port link when a data calling request for
the port link sent by the third-party system is detected, and send the acquired module
data to the third-party system.



In another aspect, an apparatus for visual software development is provided,
which includes: a processor; a memory for storing processor-executable instructions;
wherein, the processor is configured to execute the above method for visual software

development.

In another aspect, a computer-readable storage medium is provided, on which
instructions are stored which, when executed by a processor, execute the above

method for visual software development.

In another aspect, a computer program product containing instructions is
provided which, when run on a computer, causes the computer to execute the above

method for visual software development.

The technical solution provided by the embodiment of the present disclosure at
least has the beneficial effects that the embodiment of the present disclosure provides
a system for visual software development. The application interface layer in the
system for visual software development is configured to display a module adding
control, which is configured to import module data of a third-party module to the data
processing layer. In this way, the modules corresponding to the N module displaying
controls displayed by the application interface layer may include a third-party module.
Therefore, in the embodiment of the present disclosure, the user can import the
third-party module through the module adding control at any time based on the
business requirements, and then the flow chart configured by the user, which is the
visual software configured by the user, can be displayed through the application
interface layer based on the third-party module, and the flow chart can be run through
the data processing layer, thus completing the development flow of the visual

software.

Therefore, the system for visual software development provided by the
embodiment of the present disclosure is a universal open system for visual software
development, which allows the user to develop different third-party modules based on
different business requirements, and mount the developed third-party modules in the
system for software development provided by the embodiment of the present

disclosure, so that the subsequently developed visual software can better meet the



individual requirements of different businesses. In this way, it is not necessary to
configure different systems for visual software development for different types of
visual software, and different types of visual software can be developed on the system
for visual software development provided by the embodiment of the present

disclosure.

In addition, even if business requirements or user requirements temporarily
change, the user can temporarily develop a new third-party module through the
system for visual software development provided by the embodiment of the present
disclosure, and then mount the developed new third-party module in the system for
software development provided by the embodiment of the present disclosure, so that
the subsequently developed visual software can quickly adapt to the latest

requirements of the user.

Brief Description of the Drawings

In order to explain the technical solutions of the embodiments of the present
invention and the prior art more clearly, the drawings needed to be used in the
embodiments and the prior art are briefly introduced below. Obviously, the drawings
in the following description are only some embodiments of the present invention, and

those skilled in the art can also obtain other drawings according to these drawings.

Fig. 1 is a schematic diagram of architecture of a system for visual software

development provided by an embodiment of the present disclosure;

Fig. 2 is a schematic diagram of a main interface displayed by an application

interface layer provided by an embodiment of the present disclosure;

Fig. 3 is a schematic flow chart provided by an embodiment of the present

disclosure;

Fig. 4 is a schematic diagram of a module provided by an embodiment of the

present disclosure;

Fig. 5 is a schematic diagram of format of module data of a third-party module



provided by an embodiment of the present disclosure;

Fig. 6 is a schematic diagram of configuration process and code exporting of a

running interface provided by an embodiment of the present disclosure;

Fig. 7 is a schematic diagram of format of module data of a third-party module

provided by an embodiment of the present disclosure;

Fig. 8 is a schematic diagram of configuration process and code exporting of a

running interface provided by an embodiment of the present disclosure;

Fig. 9 is a schematic flow chart of module registration provided by an

embodiment of the present disclosure;

Fig. 10 is a flow chart of a method for module loading and module registration

provided by an embodiment of the present disclosure;

Fig. 11 is a flow chart of a method for configuring the flow chart provided by an

embodiment of the present disclosure;

Fig. 12 is a schematic structure diagram of an apparatus for visual software

development provided by an embodiment of the present disclosure.

Detailed Description

In order to make the purpose, technical solution and advantages of the present
invention more clear, the present invention will be further described in detail with
reference to the attached drawings and embodiments. Obviously, the described
embodiment is only a part, not all of the embodiments of the present invention. All
other embodiments obtained by those skilled in the art based on the embodiments in

the present invention fall into the scope of protection of the present disclosure.

It should be understood that "multiple™ mentioned herein means two or more. In
the description of the present disclosure, unless otherwise specified, "/" means “or”.
For example, A/B can mean A or B; "and/or” herein is only a kind of relationship that
describes related objects, which means that there can be three kinds of relationships.

For example, A and/or B can mean that A exists alone, A and B exist simultaneously,



and B exists alone. In addition, in order to clearly describe the technical solutions of
the embodiments of the present disclosure, the words "first" and “second™ are used in
the embodiments of the present disclosure to distinguish the same or similar items
with basically the same functions and effects. Those skilled in the art can understand
that the words such as "first" and "second" do not limit the number and the execution

order, and the words such as "first" and "second" are not necessarily different.

Before describing the system for visual software development provided by the
embodiments of the present disclosure in detail, application scenarios involved in the

embodiment of the present disclosure are described in detail.

At present, a main principle of machine vision is that a detected object is
converted into an image signal by an image acquisition apparatus, then the image
signal is subjected to special image processing, and characteristic information of the
detected object is obtained based on analysis of a result of the image processing, and
then a detection result for the object is determined according to the characteristic

information of the object.

Based on the operating principle of machine vision, machine vision technology is
widely used in various fields at present. In industrial technology, machine vision
technology can be used to detect appearances and surface defects of products, for
example, wood processing inspection, metal surface inspection, printed circuit board
defect inspection, automatic weld defect identification and so on. In the medical field,
machine vision technology can assist doctors to diagnose the size, shape and
abnormality of human pathogens, thus providing evidences for effective diagnosis. In
the field of traffic monitoring technology, machine vision technology can be used for
automatically recognizing license plates of valid and retrograde vehicles. The
foregoing is only an illustration of the application field of machine vision technology,
and the embodiments of the present disclosure is not limited to the specific application

field of machine vision technology.

Vision software is software to realize the above machine vision technology, that
is, the above specific detection function for the object can be realized through the

vision software. Furthermore, in order to facilitate a developer to develop visual



software quickly, in machine vision technology, the developer can use graphical flow
charts to develop visual software instead of traditional language codes at present. That
Is to say, visual software can be displayed graphically in a manner of a flow chart, so
that a developer can easily understand an internal execution logic of visual software.
In the flow chart of the visual software, the flow chart is formed by connecting
multiple modules according to a certain connection relationship, each module is used
to realize a specific sub-function, and the connection relationship of individual
module indicates an execution order of individual modules. Therefore, the flow chart

can indicate the internal execution logic of visual software.

The system for visual software development provided by an embodiment of the
present disclosure is applied to a scene of developing the visual software in a manner
of graphical flow charts. The purpose is to provide a universal system for visual
software development, through which a developer can customize required visual

software according to business requirements.

For the convenience of description, the system for visual software development

involved in the embodiment of the present disclosure will be descripted in detail.

Fig. 1 is a schematic diagram of architecture of a system for visual software
development provided by an embodiment of the present disclosure. As shown in Fig.
1, the system for visual software development 100 includes an application interface

layer 101 and a data processing layer 102.

The application interface layer 101 is configured to display N module displaying
controls, wherein N is a positive integer greater than or equal to 1, and the N module
displaying controls correspond to N modules respectively. Module data of each of the
N modules is stored in the data processing layer 102, and the module data includes an
execution logic of a corresponding module. The application interface layer 101 is
further configured to display a flow chart in response to a first operation of a user on
one or more module displaying controls in the N module displaying controls, the flow
chart indicating an execution order of modules respectively corresponding to the one
or more module displaying controls. The data processing layer 102 is configured to

call and run the module data of the modules respectively corresponding to the one or



more module displaying controls in response to the flow chart displayed by the
application interface layer 101, to obtain a data processing result of the flow chart,

and return the data processing result to the application interface layer 101.

The first operation may be a drag operation, a click operation, and the like. A
user (such as a developer) can configure the flow chart, which is the visual software
that meets a certain business requirement, through the module displaying controls
corresponding to the N modules displayed by the application interface layer. The flow
chart includes one or more of the N modules and a connection relationship of the one
or more modules. The connection relationship of modules in the flow chart indicates
the execution order of modules. For example, if module A points to module B in the
flow chart, the data processing layer will first execute related logic based on the
module data of module A, and then execute related logic based on the module data of

module B.

During configuring the flow chart by the user in the application interface layer,
the data processing layer can call and run the module data of modules in the flow
chart based on the flow chart displayed in the application interface layer, to obtain the
data processing result of the flow chart and complete a development process of the

configured flow chart.

Fig. 2 is a schematic diagram of a main interface displayed by the application
interface layer provided by an embodiment of the present disclosure. As shown in Fig.
2, the main interface includes functional partitions such as menu area, visual tool area,

flow editing area, graphic rendering area and text display area and the like.

The menu area is configured to display various controls for the main interface,
such as interface view controls, page partition configuration controls. The visual tool
area is configured to display that each of the module displaying controls. The flow
editing area is configured to display the flow chart configured by the user. The user
can display the module displaying controls of the visual tool area in the flow editing
area by dragging to configure the flow chart. The graphic rendering area is configured
to display a graphic processing result of a certain module in the flow chart, and the

graphic processing result is presented in graphic. The text display area is configured



to display a data processing result of a certain module in the flow chart, and the data
processing result is presented in text. For example, for the flow chart displayed in the
flow editing area, when the user clicks a certain module in the flow chart, the graphic
rendering area can display the graphic processing result of the module in the flow
chart, and the text display area can display the data processing result in a text format
of the module in the flow chart. It should be noted that the graphic rendering area and
the text display area are both result display areas for the processing result of a certain
module. The embodiment of the present disclosure does not limit a display mode of
the processing result of a certain module, which can be displayed only in graphic,

only in text, or in both graphic and text.

Based on the main interface shown in Fig. 2, it can be seen that the application
interface layer provided by the embodiment of the present disclosure adopts graphical
interaction design, and the flow chart can be generated by dragging the module
displaying controls in the visual tool area, so that the visual software can be realized

in a manner of graphical flow chart.

Fig. 3 is a schematic diagram of a flow chart provided by an embodiment of the
present disclosure. As shown in Fig. 3, common tools on the left side of Fig. 3 are the
module displaying controls in the visual tool area, and the flow chart configured by
the user is on the right side of Fig. 3, which includes four modules, i.e., image source
1 module, rapid feature analysis module, position correction module, and circle
searching module. The image source 1 module points to the fast feature analysis
module, the fast feature analysis module points to the position correction module, and
the position correction module points to the circle searching module. A visual
software solution presented in the flow chart is that: for the image source 1, a rapid
feature analysis is performed firstly, then a position correction is performed, and
finally a circle searching is performed. These four modules are modules
corresponding to the module displaying controls in the common tool partition shown

on the left side of Fig. 3.

It should be noted that the main interface shown in Fig. 2 and Fig. 3 is only an

example of the main interface provided by the application interface layer. The



functional partitions displayed on the main interface and combination modes of
different functional partitions can be customized by the user, which is not described in
detail in the embodiment of the present disclosure. In addition, controls shown in Fig.
2 and Fig. 3, such as module displaying controls, can have features such as being
packaged independently, being displayed in a configurable way and so on. Other
controls involved in subsequent embodiments can have these features, which will not

be repeated in the following.

Being packaged independently means that data corresponding to each of the
controls is packaged independently in the data processing layer. There is no data
interaction among the controls, and all the data corresponding to the controls is
oriented to the data processing layer. The data corresponding to each of the controls
includes information such as display size, display color and other information of the
control displayed in the application interface layer. At this time, when the data
corresponding to the control in the data processing layer changes, the control
displayed in the application interface layer will change accordingly. In this way, each

control can be used independently to avoid the mutual influence of controls.

Being displayed in a configurable way means that display information such as
display position, display size and display color of each control displayed on the
application interface layer can be modified by the user based on his/her own
requirements. In this manner, the controls displayed in the application interface layer
can meet the requirements of the user as much as possible. For example, the user can
drag a control through a mouse, and the application interface layer modifies the
display position of the control in response to the mouse drag event for the control, and
saves the modified display position of the control in a configuration file
corresponding to the control. The configuration file corresponding to the control is
recorded in the data processing layer. Through the feature of “being displayed in a
configurable way”, the display size, display position and display color of the control
displayed in the application interface layer can be modified. Optionally, each control
has a minimum display size to avoid that the display size is too small to affect the

layout of the control on the main interface.



In the embodiment of the present disclosure, in the system shown in Fig. 1, the
application interface layer 101 is further configured to display a module adding
control, which is configured to import module data of a third-party module to the data
processing layer 102. Because the third-party module can be any functional data
packet configured by the user based on the business requirements, based on the
system shown in Fig. 1, the user can import the third-party module at any time based
on the business requirements through the module adding control displayed in the
application interface layer, and then the user can configure the flow chart including
the third-party module in the application interface layer and run the flow chart through
the data processing layer, thus completing the development process of visual software.
That is, based on the system shown in Fig. 1, the user can customize visual software at

any time based on the business requirements.

In one possible implementation, when detecting an operation on the module
adding control, the application interface layer can display a module loading window,
then acquire the module data of the third-party module imported by the user through
the module loading window, and store the module data in the data processing layer.
Subsequently, the third-party module can be displayed in the application interface
layer in a way of a third-party module displaying control. That is, the system provided
by the embodiment of the present disclosure is allowed to add the third-party module
developed by a third-party developer into the main interface of the application
interface layer. The displaying the third-party module in the application interface layer
in a way of a third-party module displaying control can be realized by module
registration, and related contents about the module registration will be described in

detail in following embodiments, which will not be elaborated here.

In addition, when adding the module displaying control corresponding to the
module data of the data processing layer to the main interface, descriptive information
on a module corresponding to the added module displaying control can also be added
to the configuration file of the main interface. The descriptive information includes
but is not limited to module name, module icon, storage path of module data
corresponding to the module and other information. In this way, when displaying the

module displaying control corresponding to the module on the main interface, the



application interface layer can also display the module name, module icon and other

information of the module.

Therefore, the system for visual software development provided by the
embodiment of the present disclosure is an universal open system for visual software
development, which allows the user to develop different third-party modules based on
different business requirements, and mount the developed third-party modules in the
system for software development provided by the embodiment of the present
disclosure, so that the subsequently developed visual software can better meet the
personalized requirements of different businesses. In this way, it is not necessary to
configure different systems for visual software development for different types of
visual software, and different types of visual software can be developed on the system
for visual software development provided by the embodiment of the present

disclosure.

In addition, even if business requirements or user requirements temporarily
change, the user can temporarily develop a new third-party module through the
system for visual software development provided by the embodiment of the present
disclosure, and then mount the developed new third-party module in the system for
software development provided by the embodiment of the present disclosure, so that
the subsequently developed visual software can quickly adapt to the latest

requirements of the user.

To sum up, the embodiment of the present disclosure provides an
open-framework system for visual software development, which adopts an
open-framework design and allows the user to carry out multi-level secondary
development based on this framework according to actual application requirements,

so the system for visual software development is both flexible and easy to use.

In addition, in the system shown in Fig. 1, as shown in Fig. 1, the data processing
layer 102 may further include a data scheduling layer and a functional module layer.
In this scenario, functions of the data processing layer are distributed to the data
scheduling layer and the functional module layer, so as to effectively manage each

module. The module data of N modules is stored in the functional module layer, and



the data scheduling layer is configured to sequentially call and run the module data of
the modules respectively corresponding to the one or more module displaying controls
from the functional module layer according to the execution order of the modules
respectively corresponding to the one or more module displaying controls in the flow

chart, to obtain the data processing result.

That is, the functional module layer is configured to package the module data of
each module and provide input and output interfaces of each module. The data
scheduling layer is configured to call the module data of each module based on the
input and output interfaces of each module, and then realize the function of each
module in the flow chart. For example, when the data scheduling layer needs to call
the module data of module A in the functional module layer, the data scheduling layer
inputs data required by module A when running to the functional module layer
through the input interface of module A, and then the functional module layer
executes the execution logic of module A based on the input data to obtain result data,
and sends the result data to the data scheduling layer through the output interface of
module A. At this point, the data scheduling layer has completed the calling of module

Ain the functional module layer.

It should be noted that in order to improve the security of the module data of
each module in the functional module layer, the module data of each module in the
functional module layer is packaged independently. That is, there is no
communication between modules in the functional module layer. The data in the
functional module layer is called uniformly by the data scheduling layer. Fig. 4 is a
schematic diagram of calling module data of each module in a functional module
layer by a data scheduling layer provided by an embodiment of the present disclosure.
As shown in Fig. 4, module 1, module 2 and module 3 are called independently by the
data scheduling layer, and there is no cross among calling individual modules. That is,
each module is run separately based on a running schedule, and the result data of each

module is cached.

In the scenario where the data processing layer includes the data scheduling layer

and the functional module layer, the data scheduling layer can record an order



relationship of calling each module in the flow chart into a certain data structure
before running the flow chart. The data structure can be, for example, a tree structure
or a graph structure. Then, when the data scheduling layer runs the flow chart, it
traverses the data structure in a certain order and calls interfaces of each module in the
functional module layer in turn, thus completing the development process of the flow

chart.

In addition, the modules involved in the embodiment of the present disclosure
can be modules that realize any functions. The modules can include algorithm module,
image acquisition module, data operation module, peripheral controlling module,
communication module, etc., which is not limited by the embodiment of the present
disclosure. Fig. 5 is a schematic diagram of a module provided by an embodiment of
the present disclosure. As shown in Fig. 5, the modules involved in the embodiment
of the present disclosure can include four categories of modules. The first category is
modules corresponding to peripheral hardware, such as image acquisition module,
camera controlling module, light source controlling module, etc. The second category
is modules related to image processing, such as template matching module, geometry
searching module, code reading module, OCR (optical character recognition) module,
etc. The third category is modules related to data processing, such as data processing
module, logic operation module, data statistics module, etc. The fourth category is

modules related to communication.

The key functions of the system for visual software development provided by the
embodiment of the present disclosure are explained above, and other functions of the
system shown in Fig. 1 are further explained in detail below. It should be noted that
the following functions are only illustrative explanation of the functions involved in
the embodiment of the present disclosure, and do not constitute limitations on the

functions of the system shown in Fig. 1.

1. The system for visual software development allows the independent design

and development of module data of the third-party module.

Since the third-party module is not an existing module of the system itself, but a

module independently designed and developed by the third party, the module data of



the third-party module needs to meet rules specified by the system provided by the
embodiment of the application in order to ensure that the imported third-party module
can be successfully mounted on the system provided by the embodiment of the

application.

Therefore, in one possible implementation, the application interface layer is
configured to acquire the module data of the third-party module imported by the user
through the module adding control in response to a second operation on the module
adding control, and send the imported module data of the third-party module to the
data processing layer. In this scenario, the data processing layer is configured to store
the imported module data of the third-party module when the imported module data of
the third-party module is verified to meet a reference rule, and return a module
loading success message to the application interface layer, wherein the module
loading success message indicates that the third-party module is successfully loaded.
Accordingly, when the imported module data of the third-party module is verified to
not meet the reference rule, the data processing layer does not store the imported
module data of the third-party module, but returns a module loading failure message
to the application interface layer, which indicates that the current loading of the

third-party module has failed.

That is, when a developer imports a third-party module into the system, the data
processing layer in the system will verify the module data of the third-party module,
and only when it is verified that the imported module data of the third-party module
meets the reference rule will the module data of the third-party module be
successfully loaded into the data processing layer. So it can be ensured that the
third-party module mounted under the system for visual software development
provided by the embodiment of the present disclosure can be compatible with the

existing modules of the system for visual software development itself.

In addition, in order to facilitate the developer to quickly understand the rule that
module data of third-party modules imported into the system need to meet, the system
can explain the reference rule that module data of third-party modules need to meet.

Therefore, in one possible implementation, the application interface layer in Fig. 1 is



further configured to display a module configuration file indicating the
aforementioned reference rule in response to a third operation on the module adding
control. The third operation may be a click operation, a voice operation, and the like.
For example, if the third operation is an operation of right double-click, when the user
double-clicks the module adding control displayed on the main interface with the right
mouse button, the application interface layer can display the module configuration file.
The module configuration file indicates the rule that the imported module data of the
third-party module should meet, that is, the user can know the rule that the module
data of the third-party module currently to be imported should meet by consulting the

module configuration file.

Optionally, the developer who develops the third-party module can also know the
reference rule that the module data of the third-party module imported into the system
needs to meet through other ways, which is not limited by the embodiment of the
present disclosure. For example, the developer can know the reference rule from
relevant paper documents of the system for visual software development provided by

the embodiment of the present disclosure.

Specifically, the above-mentioned reference rule may include a design mode of
an input/output interface of the third-party module and/or a package mode of the
module data of the third-party module. The designh mode of the input/output interface
of the third-party module includes a format of input data and/or output data. The
format of input data or output data can specifically include information such as data
sensitivity. The package mode of the module data of the third-party module indicates a
storage format of the module data in the data processing layer, which can include any

one of a dynamic link library, static link library, exe (executable) file and so on.

By the related function of the module adding control, the module developed by
the third party can be loaded into the data processing layer. Specifically, in the
scenario where the data processing layer includes the data scheduling layer and the
functional module layer, loading the module developed by the third party into the data
processing layer specifically means loading the module data of the module developed

by the third party into the functional module layer. The module data of the module



developed by the third party can be packaged into a dynamic library (or executable
program) and stored in the functional module layer, and the functional module layer
can generate a handle of the module developed by the third party (the handle is
configured to uniquely identify the module), so that the data scheduling layer can call

the module through the handle later.

In addition, in order to further open the module, the system shown in Fig. 1 also
allows to delete the loaded module, that is, releasing the module. The specific
implementation mode will not be described in detail here. Fig. 6 is a schematic
diagram of module loading and module releasing provided by an embodiment of the
present disclosure. As shown in Fig. 6, the data scheduling layer can load a certain
module into the functional module layer in response to an operation performed by the
user in the application interface layer, or delete a certain module, that is, release the
module, from the functional module layer in response to the operation performed by

the user in the application interface layer.

In addition, the first to third operations in the foregoing are all user operations
triggered by the user on the corresponding control, which can be an click operation,
voice operation, or slide operation, etc. The first to third operations are only used to
distinguish different operations, and do not constitute limitations on specific user
operations. The fourth to tenth operations involved in the following can refer to this

explanation and will not be repeated in the following.

2. The system for visual software development allows the secondary

development of the module data of any module by the user.

For the module that has been mounted under the system provided by the present
disclosure, in order to ensure that the module can cope with changing business
requirements at any time, the system for visual software development also allows the
secondary development of the module data of the module by the user that has been
mounted in the system, so that the secondary developed modules can meet the latest

business requirements.

Therefore, in one possible implementation, the application interface layer is



further configured to display a module configuration interface of a first module
corresponding to a first module displaying control in the N module displaying
controls in response to a fourth operation of the user on the first module displaying
control, wherein the module configuration interface includes a plurality of module
configuration controls, and any one of the module configuration controls is configured
to instruct the user to edit a parameter(s) in execution of the first module. The first
module displaying control is any one of the N module displaying controls. In this
scenario, the application interface layer is further configured to: in response to a fifth
operation on the any one of the module configuration controls, acquire a parameter(s)
edited by the user through the any one of the module configuration controls, and send
the edited parameter(s) to the data processing layer. The data processing layer is
configured to update the module data of the first module based on the edited
parameter(s). Through this process, the user can modify the module data of any

module, so that the modified module data can meet the latest business requirements.

In addition, an opportunity for the secondary development of the module data of
any module by the user can be that: after the user has configured the flow chart based
on the application interface layer, the user carries out the secondary development of
the module data of a certain module included in the flow chart. In this scenario, it is
assumed that the user carries out the secondary development of the module data of the
first module included in the flow chart, and the data processing layer is further
configured to update the data processing result of the flow chart based on the updated
module data of the first module, and return the updated data processing result to the

application interface layer.

That is, after the user has configured the flow chart based on the application
interface layer, if the user carries out the secondary development of the module data
of a certain module included in the flow chart, the system for visual software
development will automatically update the data processing result of the flow chart

based on the updated module data.

The parameter(s) in the execution of the first module may include an input

parameter, output parameter, and other related parameters in the execution, etc. The



module configuration controls can include a character configuration control, a plastic
configuration control, a floating-point configuration control, an enumeration

configuration control, etc.

The above module configuration interface can be an interface which is
pre-configured for all modules by the system, that is, the module configuration
interface is the default module configuration interface of the system. In one possible
implementation, the system pre-stores module configuration interface files for all
modules, which are configured to indicate relevant contents of the module
configuration interface, and the application interface layer can display the default
module configuration interface after loading the module configuration interface files.
For example, the fourth operation is a double-click operation. When the module
displaying control corresponding to the first module displayed on the main interface is
double-clicked, the application interface layer dynamically generates a default module
configuration interface of the system according to a default module configuration

interface file defined by XML (eXtensible Markup Language).

Optionally, if the first module, on which the secondary development is performed
by the user, is a third-party module, the module configuration interface of the first
module can also be independently designed by the third party. At this time, when
importing the module data of the first module into the system, the imported module
data of the first module may also include a module configuration interface file
customized by the third party for the first module, which is configured to indicate the
program code of the module configuration interface corresponding to the first module.
At this time, the module configuration interface of the first module displayed by the
application interface layer is displayed according to the module configuration
interface file in the module data of the first module. The module configuration
interface file independently designed by the third party can also be a configuration file
defined by XML.

In addition, in the module configuration interface file, the third party can also
specify the name of a module configuration control in a specific module configuration

control library. At this time, the module data of the third-party module can also



include the specific module configuration control library provided by the third party.
In this scenario, when the application interface layer displays the module
configuration interface based on the module configuration interface file provided by
the third party, the displayed module configuration interface includes the module
configuration control in the specific module configuration control library, thus
facilitating the user to complete the configuration of the third party module based on
the module configuration control in the module configuration control library provided

by the third party.

The application interface layer provides interfaces for the module configuration
control provided by the third party for acquiring or setting a parameter(s), so that the
user can call or modify a relevant parameter(s) of the module configuration control
provided by the third party based on these interfaces. The interfaces for acquiring or
setting a parameter(s) can operate in the form of Key-Value, thus providing support
for basic types of module configuration controls, such as int, float, string, etc. In
addition, the interfaces for acquiring or setting a parameter(s) can also operate in the
form of binary, because the operating in the form of binary allows calling bulk data,
so when the interfaces for acquiring or setting a parameter(s) operates in the form of

binary, the parameters of bulk data can be called or modified.

To sum up, in the embodiment of the present disclosure, for a default module
(referred to as native module in the embodiment of the present disclosure) or the
third-party module in the system, when the user triggers the module through the
fourth operation, the module configuration interface already configured on the system
can appear, and the module configuration interface displays module configuration
controls such as input, output and a running parameter(s), so as to facilitate the user to
modify a relevant parameter(s) of the module. Optionally, for the third-party module,
the third party can also import a module configuration interface file, which is

equivalent to the module configuration interface being provided by the third party.

Fig. 7 is a schematic diagram of the format of module data of a third-party
module provided by an embodiment of the present disclosure. As shown in Fig. 7, the

data processing layer includes a data scheduling layer and a functional module layer.



The visual tool area of the main interface of the application interface layer displays a
module displaying control for the native module, and the module displaying control is
displayed as an icon of the native module. The visual tool area also displays a module
displaying control for the third-party module, and the module displaying control is
displayed as an icon of the third-party module. The XML corresponding to displaying
such an interface is shown in Fig. 7, that is, codes for displaying the module

displaying controls of the two modules are as follows:
ToolBox.xml
<Tools>

<Tool name="native module” icon=""./source/a.png”

className="originmodule”/>

<Tool name="third-party module” icon=""./source/.png”

className="disanfangmodule”/>
</Tools>

In addition, as shown in Fig. 7, the module data of the third-party module is
stored in the functional module layer. The module data of the third-party module
includes module configuration interface file, module dynamic library and module
configuration control library for the third-party module. In Fig. 7, codes of the module

data of the third-party module are as follows:
disanfangmodule.xml/ referring to the module configuration interface file
disanfangmodule.dll/ referring to the module dynamic library
disanfangmoduleConfig.dll/ referring to the module configuration control library.

The internal execution logic of the third-party module can be acquired through
the module dynamic library. The module configuration control library and the module
configuration interface file have been described in detail in the previous embodiments,

and will not be repeated here.

It should be noted that in order to be compatible with the system shown in Fig. 1,



the module configuration interface file imported by the third party and the default
module configuration interface file of the system should meet a same rule, so that the
module configuration interface provided by the third party is compatible with the
default module configuration interface of the present disclosure embodiment. This
part of the content can be realized through the related content of the rule indicated in
the aforementioned module configuration file, that is, the rule included in the module
configuration file include the rule that the module configuration interface file

imported by the third party needs to meet, which will not be described in detail here.

3. The system for visual software development allows to convert the flow chart
into underlying code, so that the developer can further carry out the secondary

development on it.

After the user configures the flow chart, in order to facilitate another user to
further carry out the secondary development on the visual software indicated by the
flow chart, the system provided by the embodiment of the present disclosure also
allows to convert the flow chart into the underlying code, so that the developer can
further carry out the secondary development. Therefore, in one possible
implementation, the data processing layer is also configured to generate a first code
package based on the flow chart, which indicates an execution logic of each of
modules included in the flow chart and an execution order of the modules included in
the flow chart, that is, the first code package indicates the internal execution logic of
the flow chart. In this scenario, the data processing layer is also configured to control
the application interface layer to display a first code control corresponding to the first
code package. The first code control is configured to instruct the user to download the
first code package. The first code package is allowed to be imported into a third-party
system, and enables the flow chart to be displayed after being run on the third-party

system.

After generating the first code package, the data processing layer can also store
the first code package in a specified location, such as in the functional module layer.
When the application interface layer detects a selection operation for the first code

control, it can acquire the first code package, and then download the first code



package to a specified location, for example, a specified location selected by the user,
so that the user can import the first code package into the third-party system, and the
flow chart configured on the system provided by the embodiment of the present
disclosure is displayed on the third-party system after the first code package is run on
the third-party system. In addition, the user can further carry out a secondary
development of the flow chart based on the first code package on the third-party
system to generate new visual software. That is, the embodiment of the present
disclosure also provides an export mode, through which module calling and related
data access relationships in the flow chart can be turned into codes. The codes can be

used for reference by customers or integrated into their own software.

In addition, after generating the first code package, the data processing layer can
also send the first code package to the application interface layer, and the application
interface layer displays the first code package, so that the developer can modify the
first code package online on the system provided by the embodiment of the present
disclosure. In this scenario, the application interface layer can also update the
displayed flow chart based on the modification of the first code package by the user

after detecting the modification instruction for the first code package.

4. The system for visual software development provides a running interface, so
that a developer can understand key pictures, graphics, or texts involved during

running of visual software through the running interface.

Because only the basic process is displayed in the flow chart, and background
running information of visual software will not be displayed. Therefore, in the
embodiment of the present disclosure, in order to facilitate the developer to
understand the running process of visual software, the system for visual software
development also allows to display the background running information of the flow
chart for the configured flow chart. In the embodiment of the present disclosure, the
running information of the flow chart indicates intermediate data in running of the
flow chart. The running information of the flow chart is also the background running
information. Therefore, in a possible implementation, the application interface layer in

the system shown in Fig. 1 is also configured to display a running interface displaying



control, wherein the running interface displaying control indicates the displaying of a
running interface for the flow chart, and the running interface is configured to display
the running information of the flow chart, and the running information of the flow
chart indicates the intermediate data in running of the flow chart. In this scenario, the
application interface layer is configured to display the running interface in response to
a sixth operation on the running interface displaying control, to enable the user to

view the intermediate data in running of the flow chart based on the running interface.

For example, after the user configures the flow chart, when a click operation for
the running interface displaying control is detected, the application interface layer
displays a running interface, on which the running information of the flow chart is
displayed. The running interface can be a functional partition on the current main
interface. In addition, the specific contents displayed in the above running interface

can be default information of the system.

Optionally, the specific contents displayed in the running interface can also be
specified for the user's basic business requirements. At this time, the application
interface layer is also configured to display a running interface configuration control,
the running interface configuration control indicates the displaying of a running
interface configuration interface which is configured to configure contents displayed
on the running interface. In this scenario, the application interface layer is also
configured to display the running interface configuration interface in response to a
seventh operation on the running interface configuration control, and the running
interface configuration interface is configured for the user to configure what
information needs to be displayed in the running interface and a source of the

displayed information.

In one possible implementation, the running interface configuration interface
includes a plurality of running interface configuration sub-controls, and any one of the
plurality of running interface configuration sub-controls corresponds to an open
option. At this time, the application interface layer is further configured to display a
content source option in response to an eighth operation on the open option of a first

running interface configuration sub-control of the plurality of running interface



configuration sub-controls, and to bind the first running interface configuration
sub-control with one module in the flow chart in response to a ninth operation on the
content source option. After binding the first running interface configuration
sub-control with one module in the flow chart, display information corresponding to
the first running interface configuration sub-control can be displayed on the running
interface, and the display information is derived from the data of the module bound to

the first running interface configuration sub-control.

That is, the system shown in Fig. 1 provides an editable running interface, such
that the user designs the running interface of the flow chart according to the actual
application requirements. In this way, when making visual software, customers can
present some key pictures, graphics and texts involved in visual software through the
running interface. The above-mentioned running interface configuration sub-controls
can include an image control, a text display box, a parameter setting box, a status light,
a button, a table, etc. When configuring the running interface, what information needs
to be displayed on the running interface is configured through these running interface
configuration sub-controls, and then the information to be displayed is bound with the
module data of the module in the flow chart, that is, the source of the displayed
information is indicated, so as to configure a running interface that meets the business

requirements.

In addition, after the user configures the running interface, in order to facilitate
other users to further carry out a secondary development on the running interface, the
system provided by the embodiment of the present disclosure also allows to convert
the running interface into the underlying code, so that developers can further carry out

a secondary development on it.

Therefore, in one possible implementation, the data processing layer is also
configured to export the program code of the running interface as a second code
package. At this time, the data processing layer is also configured to control the
application interface layer to display a second code control corresponding to the
second code package. The second code control is configured to instruct the user to

download the second code package, wherein the second code package is allowed to be



imported into a third-party system, and enables the running interface to be displayed

after being run on the third-party system.

After generating the second code package, the data processing layer can also
store the second code package in a specified location, such as in the functional module
layer. Then, when the application interface layer detects a selection operation on the
second code control, it can acquire the second code package, and then download the
second code package in a specified location, for example, a specified location selected
by the user, so that the user can import the second code package into a third-party
system, and the running interface configured on the system provided by the
embodiment of the present disclosure is displayed after the second code package is
run on the third-party system. In addition, the user can further carry out a secondary
development on the visual software based on the second code package in the

third-party system to generate a new running interface.

Therefore, in the embodiment of the present disclosure, the running interface can
be translated into code, thus forming an export code project based on the interface
development SDK (Software Development Kit), so that the customer can continue to
develop other functions based on this project, or integrate the visual part into their
software. That is, by translating the running interface into code, the running interface

can be opened to the customer.

Fig. 8 is a schematic diagram of configuration process and code exporting of a
running interface provided by an embodiment of the application. The configured
running interface is indicated in the upper block of Fig. 8. As shown in Fig. 8, the
running interface is configured to display an image, which is an image collected by a
camera and then processed by circle search. A connection state of the camera is
displayed in the running interface, and a circle radius determined after performing
circle searching on the image collected by the camera is also displayed in the running
interface. The image displayed on the running interface is determined according to
data after the execution of camera module and data after the execution of the circle
searching module. The circle radius determined after performing the circle searching

is determined according to the data after the execution of the circle searching module.



In addition, the connection state of the camera is determined according to data during
the execution of the camera module. In addition, a single run or multiple runs (i.e.
continuous run) can be displayed on the running interface, with the single run
indicating to run the flow chart only once and multiple runs indicating to run the flow
chart multiple times. The contents displayed on the above-mentioned running
interface and the source of the displayed contents can be realized through the related
running interface configuration sub-control on the above-mentioned running interface
configuration interface, and no examples are given here. The dashed block at the
bottom of Fig. 8 indicates the code corresponding to the displayed running interface,
which is displayed in text, that is, through this code, the customers can make the
running interface as shown in the top of Fig. 8 displayed in their own software, thus

realizing the opening of the running interface.

5. The system for visual software development allows registration and

verification of validity of the module.

In order to improve universality and professionality of the system for visual
software development provided by the embodiment of the present disclosure, in the
embodiment of the present disclosure, the data processing layer can store the module
data of massive modules. When the user uses the system provided in the embodiment
of the present disclosure, the user only need to select a module needed by the current
business from the massive modules and load the same on the application interface
layer. That is, each customer can select to register some modules from massive
modules based on their own business requirements, so as to facilitate the development
of a flow chart that meet their own business requirements while reducing the burden

of data storage and processing in the application interface layer of the system.

Therefore, in one possible implementation, the data processing layer is
configured to store module data of M modules, wherein M is a positive integer greater
than or equal to N. At this time, the application interface layer is also configured to
display a module registration control, and the application interface layer is configured
to display N module displaying controls in response to the N modules selected by the

user from M modules through the module registration control. That is, when the



system is initialized, the user can select some modules to register to the application
interface layer through the module registration control. In this way, the application
interface layer does not need to display all the modules of the data processing layer, so

as to simplify the main interface displayed by the current application interface layer.

In addition, in order to improve the security of module data and prevent a
malicious user from arbitrarily changing the module data corresponding to the module,
the module registered to the application interface layer is a module verified to be valid.
That is, the N modules corresponding to the N module displaying controls displayed
on the application interface layer shown in Fig. 1 are modules that are verified to be
valid by the data processing layer. The module verified to be valid refers to a
corresponding module that the user has permission to use. In this scenario, for each
module configured in the data processing layer of the system, the permission of each
module can be configured in advance, which indicates which users are permitted to
use the corresponding module. In this way, when a user registers a certain module in
the above way, the system will verify the user's permission, and if the user is not

permitted to the module, the system will refuse the user to register the module.

Fig. 9 is a schematic flow chart of module registration provided by an
embodiment of the present disclosure. As shown in Fig. 9, after the system is
initialized, if the application interface layer detects that the user needs to register a
certain module at present based on the user's operation on the application interface
layer, the application interface layer will send a registration request to the data
scheduling layer. After receiving the registration request (that is, receiving
information), the data scheduling layer verifies the user's permission, and if the user is
verified to be permitted, the module is added to a registered module list, and the result
of registration passing is sent to the application interface layer, so that the application
interface layer can display the module displaying control for the module when the
registration is passed. Accordingly, if the user is verified not to be permitted, the result
of registration failure is sent to the application interface layer, and the application
interface layer will not display the module displaying control for the module at this
time. It should be noted that the verification process shown in Fig. 9 is realized when

registering the module. Optionally, the verification process can also be realized during



the module loading process shown in Fig. 6, which will not be described in detail

here.

6. The system for visual software development allows the third party to call the

module mounted under the system.

In the embodiment of the present disclosure, the system for visual software
development can also allow the customer to call the module mounted under the
system to other software, thus facilitating the customer to quickly develop other
modules based on the module mounted under the system. Therefore, in a possible
implementation, the application interface layer is also configured to display a calling
control for any one of the module displaying controls, and the calling control indicates
that the user is allowed to call a module corresponding to any one of the module
displaying controls in a third-party system. In this scenario, the application interface
layer is also configured to display an port link of the module data of a module
corresponding to any one of the module displaying controls in response to a tenth
operation on the calling control. The application interface layer is also configured to
acquire, when detecting a data calling request for the port link sent by a third-party
system, module data of the module corresponding to any one of the module displaying
controls from the data processing layer based on the port link, and send the acquired

module data to the third-party system.

That is, after displaying the calling control for any one of the module displaying
controls, the application interface layer can provide the port link of the module data
corresponding to the module when detecting a selection operation on the calling
control, so that the customer can call the module data of the module based on the port

link in other software.

To sum up, the embodiment of the present disclosure provides a system for
visual software development. The application interface layer in the system for visual
software development is configured to display the module adding control, which is
configured to import module data of a third-party module to the data processing layer.
In this way, modules corresponding to the N module displaying controls displayed on

the application interface layer may include a third-party module. Therefore, in the



embodiment of the present disclosure, the user can import the third-party module
through the module adding control at any time based on the business requirements,
and then the flow chart configured by the user, which is the visual software
configured by the user, can be displayed through the application interface layer based
on the third-party module, and the flow chart can be run through the data processing

layer, thus completing the development flow of the visual software.

Therefore, the system for visual software development provided by the
embodiment of the present disclosure is an universal open system for visual software
development, which allows the user to develop different third-party modules based on
different business requirements, and mount the developed third-party modules in the
system for software development provided by the embodiment of the present
disclosure, so that the subsequently developed visual software can better meet the
individual requirements of different businesses. In this way, it is not necessary to
configure different systems for visual software development for different types of
visual software, and different types of visual software can be developed on the system
for visual software development provided by the embodiment of the present

disclosure.

In addition, even if business requirements or user requirements temporarily
change, the user can temporarily develop a new third-party module through the
system for visual software development provided by the embodiment of the present
disclosure, and then mount the developed new third-party module in the system for
software development provided by the embodiment of the present disclosure, so that
the subsequently developed visual software can quickly adapt to the latest

requirements of the user.

Based on the functions of the system for visual software development provided
above, an embodiment of the present disclosure also provides a method for visual
software development, which is applied to a system for visual software development
including an application interface layer and a data processing layer. In addition, based
on the above-mentioned contents related to the system, it can be seen that the

functions of the system provided by the embodiment of the present disclosure can



specifically include three aspects such as module loading, module registration and
flow chart configuring. The following two embodiments will explain the three aspects
respectively. Fig. 10 is a schematic flow chart of module loading and module
registration provided by an embodiment of the present disclosure. As shown in Fig. 10,

the method includes the following steps.

Step 1001: acquiring, by the application interface layer, module data of a
third-party module imported by a user through a module adding control in response to
a second operation on the module adding control, and sending, by the application
interface layer, the imported module data of the third-party module to the data

processing layer.

Step 1002: storing, by the data processing layer, the imported module data of the
third-party module when verifying the imported module data of the third-party
module to meet a reference rule, and returning, by the data processing layer, a module
loading success message to the application interface layer, wherein the module

loading success message indicates that the third-party module is successfully loaded.

Step 1003: displaying, by the application interface layer, a module registration
control, and displaying, by the application interface layer, N module displaying
controls in response to the N modules selected by the user from M modules through
the module registration control, wherein module data of the M modules is stored in

the data processing layer, wherein M is a positive integer greater than or equal to N.

After module loading and module registration are completed based on the
embodiment shown in Fig. 10, the flow chart can be configured on the system
provided by the embodiment of the present disclosure, so as to realize the
development of visual software. Fig. 11 is a flow chart of a method for configuring
the flow chart provided by an embodiment of the present application. As shown in Fig.

11, the method includes the following steps:

Step 1101: displaying, by the application interface layer, N module displaying
controls and a module adding control, wherein N module displaying controls

correspond to the N modules respectively, module data of each of the N modules is



stored in the data processing layer, and the module data includes an execution logic of
a corresponding module, and further displaying, by the application interface layer, the
module adding control, which is configured to import module data of a third-party
module to the data processing layer, and the N modules include the third-party module,

and N is a positive integer greater than or equal to 1.

Step 1102: displaying, by the application interface layer, a flow chart in response
to a first operation of a user on one or more module displaying controls in the N
module displaying controls, wherein the flow chart indicates an execution order of

modules respectively corresponding to the one or more module displaying controls.

Step 1103: calling and running, by the data processing layer, the module data of
the modules respectively corresponding to the one or more module displaying controls
in response to the flow chart displayed by the application interface layer, to obtain a
data processing result of the flow chart, and returning, by the data processing layer,

the data processing result to the application interface layer.

On the basis of the methods provided in Fig. 10 and Fig. 11, in one possible
implementation, the reference rule includes a design mode of an input/output interface
of the third-party module and/or a package mode of the module data of the third-party
module; wherein the design mode of the input/output interface of the third-party
module includes a format of input data and/or output data of the third-party module,
and the package mode of the module data of the third-party module indicates a storage
format of the module data of the third-party module in the data processing layer,

which includes any one of a dynamic link library, static link library, exe file and so on.

In one possible implementation, the method further includes: displaying, by the
application interface layer, a module configuration file indicating the reference rule in

response to a third operation on the module adding control.

In one possible implementation, the method further includes: displaying, by the
application interface layer, a module configuration interface of a first module
corresponding to a first module displaying control in the N module displaying

controls in response to a fourth operation of the user on the first module displaying



control, wherein the module configuration interface includes a plurality of module
configuration controls, and any one of the plurality of the module configuration
controls is configured to instruct the user to edit a parameter(s) in execution of the
first module; in response to a fifth operation on any one of the module configuration
controls, acquiring, by the application interface layer, a parameter(s) edited by the
user through any one of the module configuration controls, and sending, by the
application interface layer, the edited parameter(s) to the data processing layer; and
updating, by the data processing layer, the module data of the first module based on
the edited parameter(s); wherein, when the flow chart includes the first module, the
data processing layer updates the data processing result of the flow chart based on the
updated module data of the first module, and returns the updated data processing

result to the application interface layer.

In one possible implementation, when the first module is a third-party module,
the module data of the first module imported by the user through the module adding
control also includes a module configuration interface file, which indicates a program
code of the module configuration interface of the first module; the module
configuration interface of the first module displayed by the application interface layer
is displayed according to the module configuration interface file in the module data of

the first module.

In one possible implementation, the method further includes: generating, by the
data processing layer, a first code package based on the flow chart, wherein the first
code package indicates an execution logic of each module included in the flow chart
and an execution order of the modules included in the flow chart; and controlling, by
the data processing layer, the application interface layer to display a first code control
corresponding to the first code package, wherein, the first code control is configured
to instruct the user to download the first code package, wherein the first code package
is allowed to be imported into a third-party system, and enables the flow chart to be

displayed after being run on the third-party system.

In a possible implementation, the method further includes: displaying, by the

application interface layer, a running interface displaying control, wherein the running



interface displaying control indicates the displaying of a running interface for the flow
chart, and the running interface is configured to display running information of the
flow chart, and the running information of the flow chart indicates intermediate data
in running of the flow chart; and displaying, by the application interface layer, the
running interface in response to a sixth operation on the running interface displaying
control, to enable the user to view the intermediate data in running of the flow chart

based on the running interface.

In one possible implementation, the method further includes: displaying, by the
application interface layer, a running interface configuration control, wherein the
running interface configuration control indicates the displaying of a running interface
configuration interface which is configured to configure contents displayed on the
running interface; displaying, by the application interface layer, the running interface
configuration interface in response to a seventh operation on the running interface
configuration control, wherein the running interface configuration interface includes a
plurality of running interface configuration sub-controls, and any one of the plurality
of running interface configuration sub-controls corresponds to an open option;
displaying, by the application interface layer, a content source option in response to an
eighth operation on the open option of a first running interface configuration
sub-control of the plurality of running interface configuration sub-controls, and
binding, by the application interface layer, the first running interface configuration
sub-control with one module in the flow chart in response to a ninth operation on the
content source option; wherein, the running information displayed on the running
interface includes data of the module bound to the first running interface

configuration sub-control.

In one possible implementation, the method further includes: exporting, by the
data processing layer, a program code of the running interface as a second code
package; controlling, by the data processing layer, the application interface layer to
display a second code control corresponding to the second code package, wherein the
second code control is configured to instruct the user to download the second code
package, wherein the second code package is allowed to be imported into a third-party

system, and enables the running interface to be displayed after being run on the



third-party system.

In one possible implementation, the data processing layer includes a data
scheduling layer and a functional module layer; wherein module data of N modules is
stored in the functional module layer; the calling and running, by the data processing
layer, the module data of the modules respectively corresponding to the one or more
module displaying controls in response to the flow chart displayed by the application
interface layer, to obtain the data processing result of the flow chart, includes:
sequentially calling and running, by the data scheduling layer, the module data of the
modules respectively corresponding to the one or more module displaying controls
from the functional module layer according to the execution order of the modules
respectively corresponding to the one or more module displaying controls in the flow

chart, to obtain the data processing result.

In one possible implementation, the N modules are modules verified by the data
processing layer to be valid, and the modules verified to be valid refer to

corresponding modules that the user has permission to use.

In a possible implementation, the method further includes: displaying, by the
application interface layer, a calling control for any one of the module displaying
controls, wherein the calling control indicates that the user is allowed to call a module
corresponding to any one of the module displaying controls in a third-party system;
displaying, by the application interface layer, a port link of module data of the module
corresponding to any one of the module displaying controls in response to a tenth
operation on the calling control; acquiring, by the application interface layer, module
data of the module corresponding to any one of the module displaying controls from
the data processing layer based on the port link when detecting a data calling request
for the port link sent by a third-party system, and sending, by the application interface

layer, the acquired module data to the third-party system.

The implementation of any step in the above provided method can refer to the

relevant explanation of the above-mentioned system, and will not be repeated here.

To sum up, the embodiment of the present disclosure provides a method for



visual software development. The application interface layer in the system for visual
software development to which this method is applied is configured to display the
module adding control, which is configured to import module data of a third-party
module to the data processing layer. In this way, the modules corresponding to the N
module displaying controls displayed by the application interface layer may include
the third-party module. Therefore, in the embodiment of the present disclosure, the
user can import the third-party module through the module adding control at any time
based on the business requirements, and then the flow chart configured by the user,
which is the visual software configured by the user, is displayed through the
application interface layer based on the third-party module, and the flow chart is run
through the data processing layer, thus completing the development flow of the visual

software.

Therefore, the system for visual software development provided by the
embodiment of the present disclosure is an universal open system for visual software
development, which allows the user to develop different third-party modules based on
different business requirements, and mount the developed third-party modules in the
system for software development provided by the embodiment of the present
disclosure, so that the subsequently developed visual software can better meet the
individual requirements of different businesses. In this way, it is not necessary to
configure different systems for visual software development for different types of
visual software, and different types of visual software can be developed on the system
for visual software development provided by the embodiment of the present

disclosure.

In addition, even if business requirements or user requirements temporarily
change, the user can temporarily develop a new third-party module through the
system for visual software development provided by the embodiment of the present
disclosure, and then mount the developed new third-party module in the system for
software development provided by the embodiment of the present disclosure, so that
the subsequently developed visual software can quickly adapt to the latest

requirements of the user.



Fig. 12 is a schematic structure diagram of an apparatus for visual software
development provided by an embodiment of the present disclosure. The apparatus is
deployed in the system for visual software development, which includes the
application interface layer and data processing layer. As shown in Fig. 12, the

apparatus for visual software development 1200 includes the following modules:

a displaying module 1201, configured to control the application interface layer to
display N module displaying controls, wherein the N module displaying controls
correspond to N modules respectively, module data of each of the N modules is stored
in the data processing layer, and the module data includes an execution logic of a
corresponding module, and wherein the application interface layer further displays a
module adding control, which is configured to import module data of a third-party
module to the data processing layer, and the N modules include the third-party module,
and N is a positive integer greater than or equal to 1; the displaying module 1201 is
further configured to control the application interface layer to display a flow chart in
response to a first operation of a user on one or more module displaying controls in
the N module displaying controls, wherein the flow chart indicates an execution order
of modules respectively corresponding to the one or more module displaying controls;
a running module 1202, configured to control the data processing layer to call and run
the module data of the modules respectively corresponding to the one or more module
displaying controls in response to the flow chart displayed by the application interface
layer, to obtain a data processing result of the flow chart, and return the data

processing result to the application interface layer.

In one possible implementation, the apparatus further includes: an acquiring
module, configured to control the application interface layer to acquire the module
data of the third-party module imported by the user through the module adding control
in response to a second operation on module adding control, and send the imported
module data of the third-party module to the data processing layer; a verifying module,
configured to control the data processing layer to store the imported module data of
the third-party module when verifying the imported module data of the third-party
module to meet a reference rule, and return a module loading success message to the

application interface layer, wherein the module loading success message indicates that



the third-party module is successfully loaded.

In one possible implementation, the reference rule includes a design mode of an
input/output interface of the third-party module and/or a package mode of the module
data of the third-party module; wherein the design mode of the input/output interface
of the third-party module includes a format of input data and/or output data of the
third-party module, the package mode of the module data of the third-party module
indicates a storage format of the module data of the third-party module in the data
processing layer, which includes any one of a dynamic link library, static link library,

exe file and so on.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a module configuration file indicating

the reference rule in response to a third operation on the module adding control.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a module configuration interface of a
first module corresponding to a first module displaying control in the N module
displaying controls in response to a fourth operation of the user on the first module
displaying control, wherein the module configuration interface includes a plurality of
module configuration controls, and any one of the plurality of the module
configuration controls is configured to instruct the user to edit a parameter(s) in
execution of the first module; the apparatus further includes: an acquiring module,
which is configured to control the application interface layer to acquire a parameter(s)
edited by the user through any one of the module configuration controls in response to
the fifth operation on any one of the module configuration controls, and send the
edited parameter(s) to the data processing layer; an updating module, which is
configured to control the data processing layer to update the module data of the first
module based on the edited parameter(s); wherein when the flow chart includes the
first module, the data processing layer updates the data processing result of the flow
chart based on the updated module data of the first module, and returns the updated

data processing result to the application interface layer.

In one possible implementation, when the first module is a third-party module,



the module data of the first module imported by the user through the module adding
control also includes a module configuration interface file, which indicates a program
code of the module configuration interface of the first module; the module
configuration interface of the first module displayed by the application interface layer
is displayed according to the module configuration interface file in the module data of

the first module.

In one possible implementation, the apparatus further includes: a generation
module, configured to control the data processing layer to generate a first code
package based on the flow chart, wherein the first code package indicates an
execution logic of each module included in the flow chart and an execution order of
the modules in the flow chart; a displaying module, configured to control the data
processing layer to control the application interface layer to display a first code
control corresponding to the first code package, wherein the first code control is
configured to instruct the user to download the first code package, wherein the first
code package is allowed to be imported into a third-party system, and enables the flow

chart to be displayed after being run on the third-party system.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a running interface displaying control,
wherein the running interface displaying control indicates the displaying of a running
interface for the flow chart, and the running interface is configured to display running
information of the flow chart, and the running information of the flow chart indicates
intermediate data in running of the flow chart; the displaying module is further
configured to control the application interface layer to display the running interface in
response to a sixth operation on the running interface displaying control, to enable the
user to view the intermediate data in running of the flow chart based on the running

interface.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a running interface configuration
control, where the running interface configuration control indicates the displaying of a

running interface configuration interface which is configured to configure contents



displayed on the running interface; the displaying module is further configured to
control the application interface layer to display the running interface configuration
interface in response to a seventh operation on the running interface configuration
control, wherein the running interface configuration interface includes a plurality of
running interface configuration sub-controls, and any one of the plurality of running
interface configuration sub-controls corresponds to an open option; the displaying
module is further configured to control the application interface layer to display a
content source option in response to an eighth operation on the open option of a first
running interface configuration sub-control of the plurality of running interface
configuration sub-controls, and bind the first running interface configuration
sub-control with one module in the flow chart in response to a ninth operation on the
content source option; wherein, the running information displayed on the running
interface includes data of the module bound to the first running interface

configuration sub-control.

In one possible implementation, the apparatus further includes: an exporting
module, configured to control the data processing layer to export a program code of
the running interface as a second code package; wherein the displaying module is also
configured to control the data processing layer to control the application interface
layer to display a second code control corresponding to the second code package,
wherein the second code control is configured to instruct the user to download the
second code package, wherein the second code package is allowed to be imported into
a third-party system, and enables the running interface to be displayed after being run

on the third-party system.

In one possible implementation, the data processing layer includes a data
scheduling layer and a functional module layer; module data of N modules is stored in
the functional module layer; and the running module is configured to control the data
scheduling layer to sequentially call and run the module data of the modules
respectively corresponding to the one or more module displaying controls from the
functional module layer according to the execution order of the modules respectively
corresponding to the one or more module displaying controls in the flow chart, to

obtain the data processing result.



In one possible implementation, the displaying module is further configured to
control the application interface layer to display a module registration control,
wherein the application interface layer displays the N module displaying controls in
response to N modules selected by the user from M modules through the module
registration control, wherein module data of the M modules is stored in the data

processing layer, and M is a positive integer greater than or equal to N.

In one possible implementation, the N modules are modules verified by the data
processing layer to be valid, and the modules verified to be valid refer to

corresponding modules that the user has permission to use.

In one possible implementation, the displaying module is further configured to
control the application interface layer to display a calling control for any one of the
module displaying controls, wherein the calling control indicates that the user is
allowed to call a module corresponding to any one of the module displaying controls
in a third-party system; the displaying module is further configured to control the
application interface layer to display a port link of module data of the module
corresponding to any one of the module displaying controls in response to a tenth
operation on the calling control; the apparatus further includes an acquiring module,
which is configured to control the application interface layer to acquire module data
of the module corresponding to any one of the module displaying controls from the
data processing layer based on the port link when a data calling request for the port
link sent by a third-party system is detected, and send the acquired module data to the

third-party system.

To sum up, the embodiment of the present disclosure provides an apparatus for
visual software development. The application interface layer in the system for visual
software development in which the apparatus is deployed is configured to display the
module adding control, which is configured to import module data of a third-party
module to the data processing layer. In this way, the modules corresponding to the N
module displaying controls displayed by the application interface layer may include
the third-party module. Therefore, in the embodiment of the present disclosure, the

user can import the third-party module through the module adding control at any time



based on the business requirements, and then the flow chart configured by the user,
which is the visual software configured by the user, is displayed through the
application interface layer based on the third-party module, and the flow chart is run
through the data processing layer, thus completing the development flow of the visual

software.

Therefore, the system for visual software development provided by the
embodiment of the present disclosure is an universal open system for visual software
development, which allows the user to develop different third-party modules based on
different business requirements, and mount the developed third-party modules in the
system for software development provided by the embodiment of the present
disclosure, so that the subsequently developed visual software can better meet the
individual requirements of different businesses. In this way, it is not necessary to
configure different systems for visual software development for different types of
visual software, and different types of visual software can be developed on the system
for visual software development provided by the embodiment of the present

disclosure.

In addition, even if business requirements or user requirements temporarily
change, the user can temporarily develop a new third-party module through the
system for visual software development provided by the embodiment of the present
disclosure, and then mount the developed new third-party module in the system for
software development provided by the embodiment of the present disclosure, so that
the subsequently developed visual software can quickly adapt to the latest

requirements of the user.

It should be noted that when developing visual software, the apparatus for visual
software development provided in the above embodiments is only illustrated by a way
of the division of the above-mentioned functional modules. In practical application,
the above-mentioned function can be allocated to and completed by different
functional modules as required, that is, the internal structure of the device is divided
into different functional modules to complete all or part of the above-mentioned

functions. In addition, the apparatus for visual software development provided in the



above embodiment belongs to the same concept as the embodiment of the method for
visual software development, and the specific implementation of the apparatus can

refer to the method embodiment, which is not repeated here.

Those skilled in the art can understand that all or part of the steps to realize the
above-mentioned embodiment can be completed by hardware, or by related hardware
which is instructed by a program, which can be stored in a computer-readable storage
medium. The above-mentioned storage medium can be read-only memory, magnetic

disk or optical disk, etc.

In another aspect, an apparatus for visual software development is provided,
which includes: a processor; a memory for storing processor-executable instructions;
wherein, the processor is configured to execute any step of the method for visual

software development.

In another aspect, a computer-readable storage medium is provided, on which
instructions are stored, the instructions which, when executed by a processor,

implement any step of the above-mentioned method for visual software development.

In another aspect, a computer program product containing instructions is
provided which, when run on a computer, causes the computer to implement any step

of the above-mentioned method for visual software development.

The above description is only the preferred examples of the embodiments of the
present disclosure, and is not to limit the embodiments of the present disclosure. Any
modification, equivalent substitution, improvement, etc. made within the spirit and
principle of the embodiments of the present disclosure should be included in the

protection scope of the present disclosure.



CLAIMS

What is claimed is:

1. A system for visual software development, comprising an application interface

layer and a data processing layer; wherein

the application interface layer is configured to display N module displaying
controls, wherein the N module displaying controls correspond to N modules
respectively, module data of each of the N modules is stored in the data processing
layer, and the module data comprises an execution logic of a corresponding module,
wherein the application interface layer is further configured to display a module
adding control, which is configured to import module data of a third-party module to
the data processing layer, and the N modules comprise the third-party module, and N

is a positive integer greater than or equal to 1;

wherein the application interface layer is further configured to display a flow
chart in response to a first operation of a user on one or more module displaying
controls in the N module displaying controls, the flow chart indicating an execution
order of modules respectively corresponding to the one or more module displaying

controls; and

wherein the data processing layer is configured to call and run the module data of
the modules respectively corresponding to the one or more module displaying controls
in response to the flow chart displayed by the application interface layer, to obtain a
data processing result of the flow chart, and return the data processing result to the

application interface layer.

2. The system according to claim 1, wherein the application interface layer is
configured to acquire the module data of the third-party module imported by the user
through the module adding control in response to a second operation on the module
adding control, and send the imported module data of the third-party module to the

data processing layer; and

the data processing layer is configured to store the imported module data of the

third-party module when the imported module data of the third-party module is



verified to meet a reference rule, and return a module loading success message to the
application interface layer, wherein the module loading success message indicates that

the third-party module is successfully loaded.

3. The system according to claim 2, wherein the reference rule comprises a
design mode of an input/output interface of the third-party module and/or a package

mode of the module data of the third-party module;

wherein the design mode of the input/output interface of the third-party module
comprises a format of input data and/or output data of the third-party module, wherein
the package mode of the module data of the third-party module indicates a storage
format of the module data of the third-party module in the data processing layer, and
the storage format comprises any one of a dynamic link library, static link library, exe
file.

4. The system according to claim 2 or 3, wherein the application interface layer
is further configured to display a module configuration file indicating the reference

rule in response to a third operation on the module adding control.

5. The system according to claim 1, wherein the application interface layer is
further configured to display a module configuration interface of a first module
corresponding to a first module displaying control in the N module displaying
controls in response to a fourth operation of the user on the first module displaying
control, wherein the module configuration interface comprises a plurality of module
configuration controls, and any one of the plurality of the module configuration
controls is configured to instruct the user to edit a parameter(s) in execution of the

first module;

the application interface layer is further configured to: in response to a fifth
operation on the any one of the module configuration controls, acquire a parameter(s)
edited by the user through the any one of the module configuration controls and send

the edited parameter(s) to the data processing layer;

the data processing layer is further configured to update the module data of the

first module based on the edited parameter(s); and



wherein when the flow chart comprises the first module, the data processing
layer is further configured to update the data processing result of the flow chart based
on the updated module data of the first module, and return the updated data processing

result to the application interface layer.

6. The system according to claim 5, wherein when the first module is a
third-party module, the module data of the first module imported by the user through
the module adding control further comprises a module configuration interface file,
which indicates a program code of the module configuration interface of the first

module; and

the module configuration interface of the first module displayed by the
application interface layer is displayed according to the module configuration

interface file in the module data of the first module.

7. The system according to claim 1, wherein the data processing layer is further
configured to generate a first code package based on the flow chart, which indicates
an execution logic of each of modules comprised in the flow chart and an execution

order of the modules comprised in the flow chart; and

the data processing layer is further configured to control the application interface
layer to display a first code control corresponding to the first code package, wherein
the first code control is configured to instruct the user to download the first code
package, and the first code package is allowed to be imported into a third-party
system and enables the flow chart to be displayed after being run on the third-party

system.

8. The system according to claim 1, wherein the application interface layer is
further configured to display a running interface displaying control, wherein the
running interface displaying control indicates the displaying of a running interface for
the flow chart, the running interface is configured to display running information of
the flow chart, and the running information of the flow chart indicates intermediate

data in running of the flow chart; and

the application interface layer is further configured to display the running



interface in response to a sixth operation on the running interface displaying control,
to enable the user to view the intermediate data in running of the flow chart based on

the running interface.

9. The system according to claim 8, wherein the application interface layer is
further configured to display a running interface configuration control, wherein the
running interface configuration control indicates the displaying of a running interface
configuration interface, which is configured to configure contents displayed on the

running interface;

the application interface layer is further configured to display the running
interface configuration interface in response to a seventh operation on the running
interface configuration control, wherein the running interface configuration interface
comprises a plurality of running interface configuration sub-controls, and any one of
the plurality of running interface configuration sub-controls corresponds to an open

option;

the application interface layer is further configured to display a content source
option in response to an eighth operation on the open option of a first running
interface configuration sub-control of the plurality of running interface configuration
sub-controls, and to bind the first running interface configuration sub-control with one
module in the flow chart in response to a ninth operation on the content source option;

and

wherein, the running information displayed on the running interface comprises

data of the module bound to the first running interface configuration sub-control.

10. The system according to claim 8, wherein the data processing layer is further
configured to export a program code of the running interface as a second code

package; and

the data processing layer is further configured to control the application interface
layer to display a second code control corresponding to the second code package,
wherein the second code control is configured to instruct the user to download the

second code package, and the second code package is allowed to be imported into a



third-party system and enables the running interface to be displayed after being run on

the third-party system.

11. The system according to any one of claims 1 to 10, wherein the data

processing layer comprises a data scheduling layer and a functional module layer;
module data of the N modules is stored in the functional module layer; and

the data scheduling layer is configured to sequentially call and run the module
data of the modules respectively corresponding to the one or more module displaying
controls from the functional module layer according to the execution order of the
modules respectively corresponding to the one or more module displaying controls in

the flow chart, to obtain the data processing result.

12. The system according to claim 1, wherein the data processing layer is
configured to store module data of M modules, wherein M is a positive integer greater

than or equal to N; and

the application interface layer is further configured to display a module
registration control, and the application interface layer is configured to display the N
module displaying controls in response to the N modules selected by the user from the

M modules through the module registration control.

13. The system according to claim 12, wherein the N modules are modules
verified by the data processing layer to be valid, and the modules verified to be valid

refer to corresponding modules that the user has permission to use.

14. The system according to claim 1, wherein the application interface layer is
further configured to display a calling control for any one of the module displaying
controls, wherein the calling control indicates that the user is allowed to call a module
corresponding to the any one of the module displaying controls in a third-party

system;

the application interface layer is further configured to display a port link of
module data of the module corresponding to the any one of the module displaying

controls in response to a tenth operation on the calling control;



the application interface layer is further configured to acquire the module data of
the module corresponding to the any one of the module displaying controls from the
data processing layer based on the port link when a data calling request for the port
link sent by the third-party system is detected, and send the acquired module data to

the third-party system.

15. A method for visual software development, which is applied to a system for
visual software development comprising an application interface layer and a data
processing layer, the method comprising: displaying, by the application interface layer,
N module displaying controls, wherein the N module displaying controls correspond
to N modules respectively, module data of each of the N modules is stored in the data
processing layer, and the module data comprises an execution logic of a
corresponding module; further displaying, by the application interface layer, a module
adding control, which is configured to import module data of a third-party module to
the data processing layer, wherein the N modules comprise the third-party module,
and N is a positive integer greater than or equal to 1; displaying, by the application
interface layer, a flow chart in response to a first operation of a user on one or more
module displaying controls in the N module displaying controls, wherein the flow
chart indicates an execution order of modules respectively corresponding to the one or
more module displaying controls; calling and running, by the data processing layer,
the module data of the modules respectively corresponding to the one or more module
displaying controls in response to the flow chart displayed by the application interface
layer, to obtain a data processing result of the flow chart, and returning, by the data

processing layer, the data processing result to the application interface layer.

16. The method according to claim 15, wherein the method further comprises:
acquiring, by the application interface layer, the module data of the third-party
module imported by the user through the module adding control in response to a
second operation on the module adding control, and sending, by the application
interface layer, the imported module data of the third-party module to the data
processing layer; storing, by the data processing layer, the imported module data of
the third-party module when verifying the imported module data of the third-party

module to meet a reference rule, and returning, by the data processing layer, a module



loading success message to the application interface layer, wherein the module

loading success message indicates that the third-party module is successfully loaded.

17. The method according to claim 16, wherein the reference rule comprises a
design mode of an input/output interface of the third-party module and/or a package
mode of the module data of the third-party module; wherein the design mode of the
input/output interface of the third-party module comprises a format of input data
and/or output data of the third-party module, wherein the package mode of the module
data of the third-party module indicates a storage format of the module data of the
third-party module in the data processing layer, and the storage format comprises any

one of a dynamic link library, static link library and exe file.

18. The method according to claim 16 or 17, wherein the method further
comprises: displaying, by the application interface layer, a module configuration file
indicating the reference rule in response to a third operation on the module adding

control.

19. The method according to claim 15, wherein the method further comprises:
displaying, by the application interface layer, a module configuration interface of a
first module corresponding to a first module displaying control in the N module
displaying controls in response to a fourth operation of the user on the first module
displaying control, wherein the module configuration interface comprises a plurality
of module configuration controls, and any one of the plurality of module
configuration controls is configured to instruct the user to edit a parameter(s) in
execution of the first module; acquiring, by the application interface layer, a
parameter(s) edited by the user through the any one of the module configuration
controls in response to a fifth operation on the any one of the module configuration
controls, and sending, by the application interface layer, the edited parameter(s) to the
data processing layer; and updating, by the data processing layer, the module data of
the first module based on the edited parameter(s); wherein when the flow chart
comprises the first module, the data processing layer updates the data processing
result of the flow chart based on the updated module data of the first module, and

returns the updated data processing result to the application interface layer.



20. The method according to claim 19, wherein when the first module is a
third-party module, the module data of a first module imported by the user through the
module adding control further comprises a module configuration interface file, which
indicates a program code of a module configuration interface of the first module; and
wherein the module configuration interface of the first module displayed by the
application interface layer is displayed according to the module configuration

interface file in the module data of the first module.

21. The method according to claim 15, wherein the method further comprises:
generating, by the data processing layer, a first code package based on the flow chart,
which indicates an execution logic of each of modules comprised in the flow chart
and an execution order of the modules comprised in the flow chart; and controlling,
by the data processing layer, the application interface layer to display a first code
control corresponding to the first code package, wherein the first code control is
configured to instruct the user to download the first code package, and the first code
package is allowed to be imported into a third-party system and enables the flow chart

to be displayed after being run on the third-party system.

22. The method according to claim 15, wherein the method further comprises:
displaying, by the application interface layer, a running interface displaying control,
wherein the running interface displaying control indicates the displaying of a running
interface for the flow chart, and the running interface is configured to display running
information of the flow chart, and the running information of the flow chart indicates
intermediate data in running of the flow chart; and displaying, by the application
interface layer, the running interface in response to a sixth operation on the running
interface displaying control, to enable the user to view the intermediate data in

running of the flow chart based on the running interface.

23. The method according to claim 22, wherein the method further comprises:
displaying, by the application interface layer, a running interface configuration control,
wherein the running interface configuration control indicates the displaying of a
running interface configuration interface which is configured to configure contents

displayed on the running interface; displaying, by the application interface layer, the



running interface configuration interface in response to a seventh operation on the
running interface configuration control, wherein the running interface configuration
interface comprises a plurality of running interface configuration sub-controls, and
any one of the plurality of running interface configuration sub-controls corresponds to
an open option; and displaying, by the application interface layer, a content source
option in response to an eighth operation on the open option of a first running
interface configuration sub-control of the plurality of the running interface
configuration sub-controls, and binding, by the application interface layer, the first
running interface configuration sub-control with one module in the flow chart in
response to a ninth operation on the content source option; wherein, the running
information displayed on the running interface comprises data of the module bound to

the first running interface configuration sub-control.

24. The method according to claim 22, wherein the method further comprises:
exporting, by the data processing layer, a program code of the running interface as a
second code package; and controlling, by the data processing layer, the application
interface layer to display a second code control corresponding to the second code
package, wherein the second code control is configured to instruct the user to
download the second code package, and the second code package is allowed to be
imported into the third-party system and enables the running interface to be displayed

after being run on the third-party system.

25. The method according to any one of claims 15 to 24, wherein the data
processing layer comprises a data scheduling layer and a functional module layer;
module data of the N modules is stored in the functional module layer; the calling and
running, by the data processing layer, the module data of the modules respectively
corresponding to the one or more module displaying controls in response to the flow
chart displayed by the application interface layer, to obtain the data processing result
of the flow chart, comprises: sequentially calling and running, by the data scheduling
layer, the module data of the modules respectively corresponding to the one or more
module displaying controls from the functional module layer according to the
execution order of the modules respectively corresponding to the one or more module

displaying controls in the flow chart, to obtain the data processing result.



26. The method according to claim 15, wherein the method further comprises:
displaying, by the application interface layer, a module registration control, and
displaying, by the application interface layer, the N module displaying controls in
response to the N modules selected by the user from M modules through the module
registration control, wherein module data of the M modules is stored in the data

processing layer, and M is a positive integer greater than or equal to N.

27. The method according to claim 26, wherein the N modules are modules
verified by the data processing layer to be valid, and the modules verified to be valid

refer to corresponding modules that the user has permission to use.

28. The method according to claim 15, wherein the method further comprises:
displaying, by the application interface layer, a calling control for any one of the
module displaying controls, wherein the calling control indicates that the user is
allowed to call a module corresponding to the any one of the module displaying
controls in a third-party system; displaying, by the application interface layer, a port
link of module data of the module corresponding to the any one of the module
displaying controls in response to a tenth operation on the calling control; and
acquiring, by the application interface layer, the module data of the module
corresponding to the any one of the module displaying controls from the data
processing layer based on the port link when detecting a data calling request for the
port link sent by the third-party system, and sending, by the application interface layer,

the acquired module data to the third-party system.

29. An apparatus for visual software development, which is deployed in a system
for visual software development comprising an application interface layer and a data
processing layer, the apparatus comprising: a displaying module, configured to
control the application interface layer to display N module displaying controls,
wherein the N module displaying controls correspond to N modules respectively,
module data of each of the N modules is stored in the data processing layer, and the
module data comprises an execution logic of a corresponding module, wherein the
application interface layer further displays a module adding control, which is

configured to import module data of a third-party module to the data processing layer,



and the N modules comprise the third-party module, and N is a positive integer
greater than or equal to 1; wherein the displaying module is further configured to
control the application interface layer to display a flow chart in response to a first
operation of a user on one or more module displaying controls in the N module
displaying controls, and the flow chart indicates an execution order of modules
respectively corresponding to the one or more module displaying controls; a running
module, configured to control the data processing layer to call and run the module
data of the modules respectively corresponding to the one or more module displaying
controls in response to the flow chart displayed by the application interface layer, to
obtain a data processing result of the flow chart, and return the data processing result

to the application interface layer.

30. The apparatus according to claim 29, wherein the apparatus further comprises:
an acquiring module, configured to control the application interface layer to acquire
the module data of the third-party module imported by the user through the module
adding control in response to a second operation on the module adding control, and
send the imported module data of the third-party module to the data processing layer;
and a verifying module, configured to control the data processing layer to store the
imported module data of the third-party module when verifying the imported module
data of the third-party module to meet a reference rule, and return a module loading
success message to the application interface layer, wherein the module loading

success message indicates that the third-party module is successfully loaded.

31. The apparatus according to claim 30, wherein the reference rule comprises a
design mode of an input/output interface of the third-party module and/or a package
mode of the module data of the third-party module; wherein the design mode of the
input/output interface of the third-party module comprises a format of input data
and/or output data of the third-party module, wherein the package mode of the module
data of the third-party module indicates a storage format of the module data of the
third-party module in the data processing layer, and the storage format comprises any

one of a dynamic link library, static link library and exe file.

32. The apparatus according to claim 30 or 31, wherein the displaying module is



further configured to control the application interface layer to display a module
configuration file indicating the reference rule in response to a third operation on the

module adding control.

33. The apparatus according to claim 29, wherein the displaying module is
further configured to control the application interface layer to display a module
configuration interface of a first module corresponding to a first module displaying
control in the N module displaying controls in response to a fourth operation of the
user on the first module displaying control, wherein the module configuration
interface comprises a plurality of module configuration controls, and any one of the
plurality of the module configuration controls is configured to instruct the user to edit
a parameter(s) in execution of the first module; the apparatus further comprises: an
acquiring module, configured to control the application interface layer to acquire a
parameter(s) edited by the user through the any one of the module configuration
controls in response to a fifth operation on the any one of the module configuration
controls, and send the edited parameter(s) to the data processing layer; and an
updating module, configured to control the data processing layer to update the module
data of the first module based on the edited parameter(s); wherein when the flow chart
comprises: the first module, the data processing layer updates the data processing
result of the flow chart based on the updated module data of the first module, and

returns the updated data processing result to the application interface layer.

34. The apparatus according to claim 33, wherein when the first module is a
third-party module, the module data of the first module imported by the user through
the module adding control further comprises a module configuration interface file,
which indicates a program code of a module configuration interface of the first
module; and wherein the module configuration interface of the first module displayed
by the application interface layer is displayed according to the module configuration

interface file in the module data of the first module.

35. The apparatus according to claim 29, wherein the apparatus further comprises:
a generation module, configured to control the data processing layer to generate a first

code package based on the flow chart, which indicates an execution logic of each of



modules comprised in the flow chart and an execution order of the modules comprised
in the flow chart; wherein the displaying module is further configured to control the
data processing layer to control the application interface layer to display a first code
control corresponding to the first code package, wherein the first code control is
configured to instruct the user to download the first code package, and the first code
package is allowed to be imported into a third-party system and enables the flow chart

to be displayed after being run on the third-party system.

36. The apparatus according to claim 29, wherein the displaying module is
further configured to control the application interface layer to display a running
interface displaying control, wherein the running interface displaying control indicates
the displaying of a running interface for the flow chart, and the running interface is
configured to display running information of the flow chart, and the running
information of the flow chart indicates intermediate data in running of the flow chart;
and the displaying module is further configured to control the application interface
layer to display the running interface in response to a sixth operation on the running
interface displaying control, to enable the user to view the intermediate data in

running of the flow chart based on the running interface.

37. The apparatus according to claim 36, wherein the displaying module is
further configured to control the application interface layer to display a running
interface configuration control, wherein the running interface configuration control
indicates the displaying of a running interface configuration interface which is
configured to configure contents displayed on the running interface; the displaying
module is further configured to control the application interface layer to display the
running interface configuration interface in response to a seventh operation on the
running interface configuration control, wherein the running interface configuration
interface comprises a plurality of running interface configuration sub-controls, and
any one of the plurality of running interface configuration sub-controls corresponds to
an open option; and the displaying module is further configured to control the
application interface layer to display an content source option in response to an eighth
operation on the open option of a first running interface configuration sub-control of

the plurality of the running interface configuration sub-controls, and bind the first



running interface configuration sub-control with one module in the flow chart in
response to a ninth operation on the content source option; wherein, the running
information displayed on the running interface comprises data of the module bound to

the first running interface configuration sub-control.

38. The apparatus according to claim 36, wherein the apparatus further comprises:
an exporting module, configured to control the data processing layer to export the
program code of the running interface as a second code package; wherein the
displaying module is further configured to control the data processing layer to control
the application interface layer to display a second code control corresponding to the
second code package, wherein the second code control is configured to instruct the
user to download the second code package, and the second code control is allowed to
be imported into a third-party system, and enables the running interface to be

displayed after being run on the third-party system.

39. The apparatus according to any one of claims 29-38, wherein the data
processing layer comprises a data scheduling layer and a functional module layer;
module data of the N modules is stored in the functional module layer; and the
running module is configured to control the data scheduling layer to sequentially call
and run the module data of the modules respectively corresponding to the one or more
module displaying controls from the functional module layer according to the
execution order of the modules respectively corresponding to the one or more module

displaying controls in the flow chart, to obtain data processing result.

40. The apparatus according to claim 29, wherein the displaying module is
further configured to control the application interface layer to display a module
registration control, and the application interface layer displays the N module
displaying controls in response to the N modules selected by the user from M modules
through the module registration control, wherein module data of the M modules is
stored in the data processing layer, and M is a positive integer greater than or equal to

N.

41. The apparatus according to claim 40, wherein the N modules are modules

verified by the data processing layer to be valid, and the modules verified to be valid



refer to corresponding modules that the user has permission to use.

42. The apparatus according to claim 29, wherein the displaying module is
further configured to control the application interface layer to display a calling control
for any one of the module displaying controls, wherein the calling control indicates
that the user is allowed to call a module corresponding to the any one of the module
displaying controls in a third-party system; the displaying module is further
configured to control the application interface layer to display a port link of module
data of the module corresponding to the any one of the module displaying controls in
response to a tenth operation on the calling control; the apparatus further comprises an
acquiring module, which is configured to control the application interface layer to
acquire the module data of the module corresponding to the any one of the module
displaying controls from the data processing layer based on the port link when a data
calling request for the port link sent by the third-party system is detected, and send the

acquired module data to the third-party system.

43. An apparatus for visual software development, comprising: a processor; a
memory for storing processor-executable instructions; wherein, the processor is

configured to execute the method according to any one of claims 15 to 28.

44. A computer-readable storage medium having instructions stored thereon
which, when executed by a processor, execute the method according to any one of

claims 15 to 28.

45. A computer program product containing instructions which, when run on a
computer, cause the computer to execute the method according to any one of claims

15 to 28.



