TEST METHOD, SYSTEM, AND DEVICE, AND READABLE STORAGE
MEDIUM

TECHNICAL FIELD

This disclosure relates generally to the field of automated testing techniques, and
more particularly relates to a test method, system, and device, as well as a readable

storage medium.

BACKGROUND

With the continuing development of communications technology, a variety of
intelligent mobile terminals are becoming more and more important in people’s daily
work, life and study. For example, almost everyone now is using a smartphone, and
tablet computers are also in the growing popularity. Users can install a variety of
different applications (apps) on the mobile terminal according to their needs, so as to
enjoy different services.

But currently the operating systems of many smart mobile terminals such as
mobile phones are relatively closed, very few application programming interfaces
(APIs) are available for automated testing of user interfaces (UIs); in addition, the
click efficiency is low, resulting in a low test accuracy as well as a low test efficiency

for the applications installed on the mobile phone.

SUMMARY

In view of the above, it is necessary to provide a test method, system, and device,
as well as a readable storage medium for automated execution of testing applications
on the terminal under test, thus improving the test accuracy and test efficiency.

A test method includes the following steps. A test system first sets the parameters of
a test grid used for grid testing, to obtain the corresponding setting parameters. A
virtual test grid corresponding to the setting parameters is simulated and generated for
the uppermost layer surface of an operating interface of a tested application. A preset

number of coordinate data is then extracted from within the virtual test grid according
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to a preset coordinate extraction rule. Then a configuration file of the tested
application is acquired from the terminal under test, and the respective area pixel data
of various controls of the tested application is determined from the acquired
configuration file. The various controls are then tested based on the acquired
coordinate data and area pixel data according to a preset test rule, to obtain the
respective test data of the various controls. Finally a corresponding test report of the

tested application is generated based on the obtained test data.

A test system is provided that includes: a setting module configured for setting
the parameters of a test grid used for grid testing, to obtain the corresponding setting
parameters; a grid generation module configured for simulating and thus generating a
virtual test grid corresponding to the setting parameters for the uppermost layer
surface of an operating interface of a tested application; an extraction module
configured for extracting a preset number of coordinate data from within the virtual
test grid according to a preset coordinate extraction rule; an acquisition module
configured for acquiring a configuration file of the tested application from the
terminal under test, and determine the respective area pixel data of various controls of
the tested application from the acquired configuration file; a test module configured
for testing the various controls based on the acquired coordinate data and area pixel
data according to a preset test rule, to obtain the respective test data of the various
controls; and a report generation module configured for generating a corresponding

test report of the tested application based on the obtained test data.

A test device may include a processing unit, as well as a test system, an
input/output unit, a communication unit, and a storage unit that are coupled to the
processing unit. The input/output unit is used for inputting a user instruction and
outputting response data of the test device to the input user instruction. The
communication unit is used for communicative connection with a predetermined
terminal or background server. The storage unit is used for storing the test system as
well as operating data of the test system. The processing unit is configured to invoke

and execute the test system to perform the following steps: setting the parameters of a



test grid used for grid testing, to obtain the corresponding setting parameters;
simulating and generating a virtual test grid corresponding to the setting parameters
for the uppermost layer surface of an operating interface of a tested application;
extracting a preset number of coordinate data from within the virtual test grid
according to a preset coordinate extraction rule; acquiring a configuration file of the
tested application from the terminal under test, and determining the respective area
pixel data of various controls of the tested application from the acquired configuration
file; testing the various controls based on the acquired coordinate data and area pixel
data according to a preset test rule, to obtain the respective test data of the various
controls; and generating a corresponding test report of the tested application based on

the obtained test data.

A computer readable storage medium is also provided that stores one or more
programs, which, when executed by one or more processors, perform the following
steps: setting the parameters of a test grid used for grid testing, to obtain the
corresponding setting parameters; simulating and generating a virtual test grid
corresponding to the setting parameters for the uppermost layer surface of an
operating interface of a tested application; extracting a preset number of coordinate
data from within the virtual test grid according to a preset coordinate extraction rule;
acquiring a configuration file of the tested application from the terminal under test,
and determining the respective area pixel data of various controls of the tested
application from the acquired configuration file; testing the various controls based on
the acquired coordinate data and area pixel data according to a preset test rule, to
obtain the respective test data of the various controls; and generating a corresponding

test report of the tested application based on the obtained test data.

The test method, system, and device together with the readable storage medium
according to this disclosure can bring the following benefits.

The test system can be used to: set the parameters of the test grid used for grid
testing to obtain the corresponding setting parameters; simulate and generate a virtual

test grid corresponding to the setting parameters for the uppermost layer surface of the



operating interface of the tested application; extract a preset number of coordinate
data from within the virtual test grid according to the preset coordinate extraction
rule; acquire the configuration file of the tested application from the terminal under
test, and determine the respective area pixel data of various controls of the tested
application from the acquired configuration file; test the various controls based on the
acquired coordinate data and area pixel data according to the preset test rule, to obtain
the respective test data of the various controls; and generate a corresponding test
report of the tested application based on the obtained test data. As can be seen from
above, the test system have advantages of automated execution of testing applications
on the terminal under test—hence improved test accuracy and test efficiency —
avoiding the low test efficiency due to very few APIs on the terminal under test that
are available for automated testing, thus making the test mode not affected by the

number of corresponding APIs.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

FIG. 1 is a flowchart illustrating an embodiment of a test method according to
the disclosure.

FIG. 2 is a flowchart illustrating an implementation of step S30 shown in the
embodiment of FIG. 1 of the test method according to the disclosure.

FIG. 3 is a flowchart illustrating an implementation of step S50 shown in the
embodiment of FIG. 1 of the test method according to the disclosure.

FIG. 4 is a flowchart illustrating an implementation of step S60 shown in the
embodiment of FIG. 1 of the test method according to the disclosure.

FIG. 5 is a block diagram illustrating an embodiment of a test system according
to the disclosure.

FIG. 6 is a block diagram illustrating an implementation of extraction module
300 shown in the embodiment of FIG. 5 of the test system according to the disclosure.

FIG. 7 is a block diagram illustrating another implementation of extraction
module 300 shown in the embodiment of FIG. 5 of the test system according to the

disclosure.



FIG. 8 is a block diagram illustrating an implementation of test module 500
shown in the embodiment of FIG. 5 of the test system according to the disclosure.

FIG. 9 is a block diagram illustrating an implementation of generation module
600 shown in the embodiment of FIG. 5 of the test system according to the disclosure.

FIG. 10 is a hardware configuration diagram illustrating a first embodiment of a
test device according to the disclosure.

FIG. 11 is a hardware configuration diagram illustrating a second embodiment of
a test device according to the disclosure.

Objects, functional features, and advantages of this disclosure will be described
below in further detail in connection with embodiments and the accompanying

drawings.

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

Hereinafter technical solutions of this disclosure will described in further detail
in connection with specific embodiments and the accompanying drawings. It will be
appreciated that the specific embodiments described herein are merely illustrative of
the disclosure and are not intended to limit the disclosure.

In the following embodiments of the test method and test system according to the
disclosure, the test system described may include any terminal used for testing,
including without limitation: smart terminals such as personal computers; smart
mobile terminals such as notebook computers, smartphones, tablet computers, etc.—
but the specific forms and types of the test system will not be limited in the
embodiments of the disclosure.

This disclosure provides a test method for automating testing of applications on
the terminal under test to improve the test accuracy and test efficiency. As illustrated
in FIG. 1, the test method according to this disclosure can be implemented as the
following steps S10-S60.

At S10, a test system sets the parameters of a test grid used for grid testing, to
obtain the corresponding setting parameters.

In this embodiment, the test system may first set the parameters of the test grid,

where the test grid is used for grid testing. The parameters set by the test system for
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the above test grid may include without limitation: dimension parameters of the test
grid, e.g., width and height of the test grid, number of rows and of columns of the test
grid, etc.

The test system can set the specific corresponding parameters of the test grid
according to particular test requirements. In this embodiment, however, the specific
types and values of the setting parameters obtained by the test system will not be
limited.

At S20, a virtual test grid corresponding to the setting parameters is simulated
and generated for the uppermost layer surface of an operating interface of a tested
application.

For the uppermost layer surface of the operating interface of the tested
application, the test system may simulate and generate a virtual test grid
corresponding to the above setting parameters. The above simulated and generated
virtual test grid may consist of a plurality of grid blocks formed by intersection of a
number of horizontally uniformly distributed virtual straight lines and a number of
vertically uniformly distributed virtual straight lines, where the number of the
horizontal virtual straight lines is consistent with the number of rows of the virtual test
grid, while the number of the vertically virtual straight lines is consistent with the
number of columns of the virtual test grid.

At S30, a preset number of coordinate data is extracted from within the virtual
test grid according to a preset coordinate extraction rule.

According to the preset coordinate extraction rule, the test system may extract
the preset number of coordinate data from within the above simulated and generated
virtual test grid. For example, the test system may extract coordinate data from
different positions, respectively, on the above virtual test grid, based on the specific
type of the tested application. For example, the corresponding number of coordinate

data may be extracted from each of the five positions—i.e., the upper, lower, left,
right, and central part—on the virtual test grid, for subsequent testing.

In S40, a configuration file of the tested application is acquired from the terminal
under test, and the respective area pixel data of various controls of the tested

application is determined from the acquired configuration file.
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The test system may acquire the corresponding configuration file of the above
tested application from the test system under test, where the terminal under test may
include without limitation smart mobile terminals such as mobile phones and the like.
Based on the extracted configuration file, the test system can determine the respective
area pixel data of the various controls of the tested application. The various controls
may be all the controls included in the operating interface of the tested application.
For instance, one of the controls may have a rectangular display area on the operating
interface of the tested application, with the area pixel data of the rectangular area
having abscissas ranging from pixel A to pixel B, and ordinates ranging from pixel C
to pixel D.

At S50, the various controls are tested based on the acquired coordinate data and
area pixel data according to a preset test rule, to obtain the respective test data of the
various controls.

The test system may test the various controls of the tested application according
to the preset test rule, based on the extracted coordinate data and the acquired
respective area pixel data of the various controls of the tested application. For
example, the various controls can be sorted by their importance levels according to
the frequency of use of each control in the tested application during a preset duration
of time, and further the various controls can be tested in an order according to the
sorting results. Or, the various controls can be sorted by their position order on the
operating interface of the tested application—from top to bottom and left to right—
and so the various controls can be tested in an order according to the sorting results.

Thus, based on the respective test results of the various controls of the above
tested application, the tested application can acquire the respective test data of the
above various controls.

In this embodiment, the preset test rule by which the test system tests the various
controls of the tested application can be particularly configured based on the specific
type and application scenario of the tested application as well as all the controls
included on the operating interface of the tested application. In this embodiment,

however, the specific rule details of the above preset test rule will not be limited.



At S60, a corresponding test report of the tested application is generated based
on the obtained test data.

Having acquired the respective test data of the various controls on the operating
interface of the tested application, the tested application can generate a corresponding
test report for the user to view.

For example, the test system may categorize the corresponding test data of all the
controls by types of the controls, and so generate the corresponding test report based
on the categories. Or, the test system may categorize the corresponding test data of
all the controls by whether the test results are abnormal, so that a corresponding test
report for normal test results will be generated for the controls with normal test
results, while a corresponding report for abnormal test results will be generated for the
controls with abnormal test results. Or, the test system may generate a corresponding
test report for only the corresponding test data of the controls with abnormal test
results.

By the test method according to this disclosure, the test system can be used to:
set the parameters of the test grid used for grid testing to obtain the corresponding
setting parameters; simulate and generate a virtual test grid corresponding to the
setting parameters for the uppermost layer surface of the operating interface of the
tested application; extract a preset number of coordinate data from within the virtual
test grid according to the preset coordinate extraction rule; acquire the configuration
file of the tested application from the terminal under test and determine the respective
area pixel data of various controls of the tested application from the acquired
configuration file; test the various controls based on the acquired coordinate data and
area pixel data according to the preset test rule, to obtain the respective test data of the
various controls; and generate a corresponding test report of the tested application
based on the obtained test data. As can be seen from above, the test system have
advantages of automated execution of testing applications on the terminal under test
hence improved test accuracy and test efficiency, avoiding the low test efficiency due
to very few APIs on the terminal under test that are available for automated testing,

thus making the test mode not affected by the number of corresponding APIs.



In the test method of this disclosure, the test system can extract a preset number
of coordinate data from the simulated and generated virtual test grid according to the
implementation illustrated in FIG. 2, on the basis of the description of the
embodiment shown in FIG. 1.

As illustrated in FIG. 2, step S30 “extracting a preset number of coordinate data
from within the virtual test grid according to a preset coordinate extraction rule”
shown in the embodiment of FIG. 1 of the test method according to the disclosure
may be implemented as the following steps S301-S302.

At S301, the grid blocks of the virtual test grid that fall in the [X, Y] pixel area
range are determined, where both X and Y are positive integers.

At S302, coordinates are extracted from one or more preset positions of each of
the determined grid blocks to obtain a preset number of coordinate data.

In this embodiment, the test system may first determine from which pixel area
range on the virtual test grid the coordinate data is to be extracted, and then further
extract the preset number of coordinate data based on the determined pixel area range.

For example, the test system may determine the grid blocks of the virtual test
grid that falls in the [X, Y] pixel area range, and then further extract the preset number
of coordinate data from the grid blocks whose pixel area ranges fall in the above [X,
Y] area. In extracting the coordinate data, at least one preset position of each of the
above determined various grid blocks may be extracted from. For example, the
corresponding coordinate data may be extracted from the center, and/or the upper left
corner, and/or upper right corner, and/or lower left corner, and/or lower right corner,
of each of the grid blocks. In this embodiment, both X and Y are positive integers.

In an exemplary embodiment, the test system can also extract the corresponding
coordinate data by the following means.

That is, the test system can directly extract coordinates from one or more preset
positions on each of the various grid blocks in the virtual test grid, so as to extract
altogether the preset number of coordinate data, where the preset number may be an
integral multiple of the number of grid blocks in the virtual test grid.

In this embodiment, the preset number (i.e., the specific number) of coordinate

data to be extracted can be determined based on the number of controls of the tested



application, as well as other factors including the type, the importance level, the
frequency of use, etc., of the tested application; in this embodiment, however, the
specific value of the preset number will not be limited.

By the test method of this disclosure, the preset number of coordinate data can be
extracted from within the virtual test grid according to different preset coordinate

extraction rules, thus further improving the test accuracy.

In the test method of this disclosure, the test system’s testing the various controls
on the operating interface of the tested application can be implemented by the way
illustrated in FIG. 3, on the basis of the description of the embodiments of FIGs. 1 and
2.

As illustrated in FIG. 3, step S50 “testing the various controls based on the
acquired coordinate data and area pixel data according to a preset test rule, to obtain
the respective test data of the various controls” as shown in the embodiment of FIG. 1
of the test method of the disclosure can be implemented by the following steps S501-
S503.

At S501, the extracted coordinate data is grouped by the area pixel data to which
it belongs.

In this embodiment, the test system may first group the above extracted
coordinate data by the area pixel data to which the extracted coordinate data belongs.
For example, the coordinate data that belongs to the same area pixel data may be
divided to the same group, while the coordinate data that belongs to different area
pixel data will be divided into different groups.

At S502, test priorities are sorted for the various controls according to a preset
sorting rule, to obtain the various controls that have been ordered according to the test
priorities.

After the above coordinate data is grouped, the various controls may be sorted by
their test priorities based on the grouped coordinate data as well as the preset sorting
rule.

For example, the corresponding control of the area pixel data with a

comparatively smaller abscissa lower limit value may be ordered before that with a
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greater abscissa lower limit value, and the corresponding control of the area pixel data
with a comparatively smaller ordinate lower limit value may be ordered before that
with a greater ordinate lower limit value. For multiple pieces of area pixel data
having identical abscissa lower limit value, then the ordinate lower limit values of
these area pixel data would be compared, and so the corresponding control of the area
pixel data with a comparatively smaller ordinate lower limit value would be ordered
preceding that with a greater ordinate lower limit value. Likewise, for multiple pieces
of area pixel data having identical ordinate lower limit value, then the abscissa lower
limit values of these area pixel data would be compared, and so the corresponding
control of the area pixel data with a comparatively smaller abscissa lower limit value
would be ordered preceding that with a greater abscissa lower limit value.

At S503, the various sorted controls are tested one by one according to a preset
test rule, to obtain the respective test data of the various controls.

For the various sorted controls, the test system may test them one by one
according to the preset test rule. For example, in testing the click operations on each
control, a test prompt message ‘“Please click control A” may be sent to the terminal
under test for the various sorted controls one by one, and the corresponding test data
of each of the controls may be acquired from the terminal under test. Upon
completion of the testing of one control, the control immediately following this
control according to the order will then be tested.

In an exemplary embodiment of the disclosure, the test system may send the
corresponding test prompt messages for the various controls to the terminal in an one-
by-one manner according to the test priority order, and then identify whether it has
acquired the test data of the corresponding control from the terminal under test. If
identifying that the test data of the corresponding control has been acquired from the
terminal under test, then the test system may continue to send the test prompt message
for the control ordered after the corresponding control according to the test priority
order; otherwise if identifying that no test data of the corresponding control has been
acquired from the terminal under test, then the test system may continue to acquire the

test data of the corresponding control from the terminal under test.
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For example, in the specific test environment for click operations on the various
controls, the test system may send corresponding test prompt messages for the various
controls to the terminal under test in an one-by-one manner according to the test
priority order. For example, one test prompt message can be “Please click control A”.
The operator then may perform a click operation on control A in accordance with the
above prompt message. If having acquired the test data of control A, then the test
system may continue to send a test prompt message similar as above for the control
ordered immediately after control A according to the above test priority order;
otherwise if no test data of control A has been acquired, then the test system may
continue to acquire the corresponding test data of control A from the terminal under
test.

The test method of this disclosure can test the various controls based on the
acquired coordinate data and area pixel data according to the preset test rule, to obtain
the respective test data of the various controls, and so has the benefit of performing

test according to the priority levels of the controls, improving the test intelligence.

In the test method of this disclosure, the test system can generate the
corresponding test report of the tested application according to the implementation
illustrated in FIG. 4, on the basis of the description of the embodiments illustrated in
FIGs. 1 through 3.

As illustrated in FIG. 4, step S60 “generating a corresponding test report of the
tested application based on the obtained test data” as shown in the embodiment of
FIG. 1 of the test method of the disclosure can be implemented by the following steps
S601-S603.

At S601, the acquired corresponding test data of each of the various controls is
matched with the corresponding area pixel data in the configuration file.

At S602, if there exists the test data that doesn’t match the corresponding area
pixel data in the configuration file, then the control corresponding to the test data is

determined as a test-abnormal control.
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At S603, a corresponding test report is generated for the determined test-
abnormal controls, where the test report contains list information of these test-
abnormal controls.

In this embodiment, the test system can match the corresponding test data of
each of the various controls acquired from the terminal under test with the
corresponding area pixel data of this control in the configuration file of the tested
application, e.g., the test system may determine whether the coordinate data in the
above test data belongs to the corresponding area pixel data. If there exists the test
data that doesn’t match the corresponding area pixel data in the configuration file,
then the test system may determine that the control corresponding to the test data is a
test-abnormal control, and thus further generate a corresponding test report for the
determined test-abnormal controls. The test report may contain the list information of
those determined test-abnormal controls.

In an exemplary embodiment of the disclosure, the test report generated by the
test system can be named by the corresponding specific test operation on the various
controls on the operating interface of the tested application. For embodiment, for a
click operation on the various controls on the operating interface of the tested
application, the generated test report can be a “Control Click Test Report”.

The test method of this disclosure can generate the corresponding test report for
the tested application based on the obtained test data, and so has the benefit of
generating the corresponding test report based on specific test data, improving the

flexibility in generating the test report.

This disclosure further provides a test system corresponding to the test method
described in the foregoing embodiments. The test system is suitable for being used as
the test system described in any of the embodiments illustrated in FIGs. 1 through 4.

As illustrated in FIG. 5, the test system according to this disclosure may include
a setting module 100, a grid generation module 200, an extraction module 300, an
acquisition module 400, a test module 500, and a report generation module 600.

The setting module 100 is configured for setting the parameters of a test grid

used for grid testing, to obtain the corresponding setting parameters.
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The grid generation module 200 is configured for simulating and thus generating
a virtual test grid corresponding to the setting parameters for the uppermost layer
surface of an operating interface of a tested application.

The extraction module 300 is configured for extracting a preset number of
coordinate data from within the virtual test grid according to a preset coordinate
extraction rule.

The acquisition module 400 is configured for acquiring a configuration file of the
tested application from the terminal under test, and determining the respective area
pixel data of various controls of the tested application from the acquired configuration
file.

The test module 500 is configured for testing the various controls based on the
acquired coordinate data and area pixel data according to a preset test rule, to obtain
the respective test data of the various controls.

The report generation module 600 is configured for generating a corresponding
test report of the tested application based on the obtained test data.

In an exemplary embodiment of the disclosure, as illustrated in FIG. 6, extraction
module 300 in the test system of the disclosure may include:

an extraction unit 310 configured to extract coordinates from one or more preset
positions of each of various grid blocks in the virtual test grid, so as to extract
altogether the preset number of coordinate data, where the preset number may be an
integral multiple of the number of grid blocks in the virtual test grid.

In an exemplary embodiment of the disclosure, as illustrated in FIG. 7, extraction
module 300 in the test system of the disclosure may further include:

a determination unit 320 configured for determining the grid blocks of the virtual
test grid that fall in the [X, Y] pixel area range, where both X and Y are positive
integers.

In this embodiment, extraction unit 310 may further be configured to extract
coordinates from one or more preset positions on each of the determined various grid
blocks, so as to extract altogether the preset number of coordinate data.

In an exemplary embodiment of the disclosure, as illustrated in FIG. 8, test

module 500 in the test system of the disclosure may include:
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a grouping unit 510 configured for grouping the extracted coordinate data by the
area pixel data to which it belongs;

a sorting unit 520 configured for sorting test priorities of the respective controls
according to a preset sorting rule, to obtain the various controls that have been
ordered according to the test priorities; and

a testing unit 530 configured for testing the various sorted controls one by one
according to a preset test rule, to obtain the respective test data of the various controls.

In an exemplary embodiment of the disclosure, testing unit 530 may further be
configured for:

sending a corresponding test prompt message for each of the various controls to
the terminal under test in an one-by-one manner according to the test priority order,
and identifying whether it has acquired the test data of the corresponding control from
the terminal under test;

if identifying that the test data of the corresponding control has been acquired
from the terminal under test, continuing to send the test prompt message for the
control ordered after the corresponding control according to the test priority order;
and

otherwise if identifying that no test data of the corresponding control has been
acquired from the terminal under test, then continuing to acquire the test data of the
corresponding control from the terminal under test.

In an exemplary embodiment of the disclosure, as illustrated in FIG. 9, report
generation module 600 in the test system of the disclosure may include:

a matching unit 610 configured for matching the acquired corresponding test
data of each of the various controls with the corresponding area pixel data in the
configuration file; and

a generating unit 620 configured for:

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determining that the control corresponding to the test data is a
test-abnormal control; and

generating a corresponding test report for the determined test-abnormal controls,

the test report containing list information of these test-abnormal controls.
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The test system of this disclosure can be used to: set the parameters of the test
grid used for grid testing to obtain the corresponding setting parameters; simulate and
generate a virtual test grid corresponding to the setting parameters for the uppermost
layer surface of the operating interface of the tested application; extract a preset
number of coordinate data from within the virtual test grid according to the preset
coordinate extraction rule; acquire the configuration file of the tested application from
the terminal under test and determine the respective area pixel data of various controls
of the tested application from the acquired configuration file; test the various controls
based on the acquired coordinate data and area pixel data according to the preset test
rule, to obtain the respective test data of the various controls; and generate a
corresponding test report of the tested application based on the obtained test data. As
can be seen from above, the test system can have advantages of automated execution
of testing applications on the terminal under test hence improved test accuracy and
test efficiency, avoiding the low test efficiency due to the very few APIs on the
terminal under test that are available for automated testing, thus making the test mode
not affected by the number of corresponding APIs.

In hardware implementation, the above setting module 100, grid generation
module 200, extraction module 300, acquisition module 400, test module 500, and
report generation module 600 may be embedded in or separate from the test device in
the form of hardware, or can also be stored in the memory of the test device in the
form of software so that the processor can invoke and execute the corresponding
operations of the various modules mentioned above. The processor may be a central

processing unit (CPU), a microprocessor, a single chip microcomputer (SCM), etc.

As illustrated in FIG. 10, a hardware configuration diagram of a first
embodiment of a test device according to the disclosure is shown. In this
embodiment, the test device may include a processing unit 10, as well as a test system
11, an input/output unit 12, a communication unit 13, a storage unit 14, and a display

unit 15 that are coupled to processing unit 10.
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The input/output unit 12 may be one or more physical buttons and/or mice and/or
joysticks, which is used for inputting a user instruction and outputting response data
of the test device to the input user instruction.

Communication unit 13 may be communicatively connected to one or more
predetermined terminals (e.g., a mobile phone, a tablet, etc.) or background servers.
Communication unit 13 may include a WiFi module (thereby operative to
communicate with the background server over the mobile Internet using the WiFi
module), a Bluetooth module (thereby operative to perform short range
communications with a mobile phone by the Bluetooth module, and/or a GPRS
module (thereby operative to communicate with the background server over the
mobile Internet).

Storage unit 14 may include a storage space or a collection of a plurality of
storage spaces for storing test system 11 and test data of test system 11.

Display unit 15 is used for displaying a human-computer interaction interface for
the user to input an instruction and for outputting and displaying the response data of
the test device to the user instruction.

Processing unit 10 is configured to invoke and execute test system 11 to perform
the following operations:

setting the parameters of a test grid used for grid testing, to obtain the
corresponding setting parameters;

simulating and generating a virtual test grid corresponding to the setting
parameters for the uppermost layer surface of an operating interface of a tested
application;

extracting a preset number of coordinate data from within the virtual test grid
according to a preset coordinate extraction rule;

acquiring a configuration file of the tested application from the terminal under
test, and determining the respective area pixel data of various controls of the tested
application from the acquired configuration file;

testing the various controls based on the acquired coordinate data and area pixel
data according to a preset test rule, to obtain the respective test data of the various

controls; and
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generating a corresponding test report of the tested application based on the
obtained test data.

Test system 11 may be composed of a series of program code or code
instructions, which can be invoked and executed by processing unit 10 to perform
functions corresponding to the included program code or code instructions.

Typically, processing unit 10 may invoke and execute test system 11 to extract a
preset number of coordinate data from within the virtual test grid according to a preset
coordinate extraction rule, including:

extracting coordinates from one or more preset positions on each of various grid
blocks in the virtual test grid, so as to obtain the preset number of coordinate data,
where the preset number may be an integral multiple of the number of grid blocks in
the virtual test grid;

or determining the grid blocks of the virtual test grid that fall in the [X, Y] pixel
area range, where both X and Y are positive integers; and then extracting coordinates
from one or more preset positions on each of the determined grid blocks to obtain the
preset number of coordinate data.

Typically, processing unit 10 may invoke and execute test system 11, where
testing the various controls based on the acquired coordinate data and area pixel data
according to the preset test rule to obtain the respective data of the various controls
may include:

grouping the extracted coordinate data by the area pixel data to which the
extracted coordinate data belongs;

sorting test priorities of the respective controls according to a preset sorting rule,
to obtain the various controls that have been ordered according to the test priorities;
and

testing the various sorted controls one by one according to a preset test rule, to

obtain the respective test data of the various controls.

Typically, processing unit 10 may invoke and execute test system 11, where
testing the various sorted controls one by one according to the preset test rule to

obtain the respective data of the various controls may include:
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sending corresponding test prompt messages for the various controls to the
terminal under test in an one-by-one manner according to the test priority order, and
identifying whether the test data of the corresponding control has been acquired from
the terminal under test;

if identifying that the test data of the corresponding control has been acquired
from the terminal under test, continuing to send the test prompt message for the
control ordered after the corresponding control according to the test priority order;
and

otherwise if identifying that no test data of the corresponding control has been
acquired from the terminal under test, then continuing to acquire the test data of the

corresponding control from the terminal under test.

Typically, processing unit 10 may invoke and execute test system 11, where
generating the corresponding test report for the tested application based on the
obtained test data may include:

matching the acquired corresponding test data of each of the various controls
with the corresponding area pixel data in the configuration file;

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determining that the control corresponding to the test data is a
test-abnormal control; and

generating a corresponding test report for the determined test-abnormal controls,

where the test report contains list information of these test-abnormal controls.

As illustrated in FIG. 11, a hardware configuration diagram of a second
embodiment of a test device according to the disclosure is shown. The test device of
this embodiment is substantially similar to that of the first embodiment, the major
difference of which lies in that in this embodiment the input/output unit 12 and
display unit 15 are replaced with a touch input/display unit 17.

Touch input/display unit 17 is used for providing a human-computer interaction
interface for the user to input an instruction by the human-computer interaction

interface and for outputting and displaying the response data of the test device to the
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user instruction. In this embodiment, touch input/display unit 17 may include a touch
input unit and a display unit. The touch input unit is used for touch input in the touch
sensing area of the human-computer interaction interface, while the display unit may
be one embedded with a touch panel. The human-computer interaction interface may
include one or more virtual keys (not shown), which have the same functionalities as
the physical buttons described in the first embodiment of the disclosure, and so are
not to be detailed herein. In addition, it will be appreciated that any physical button
and/or mouse and/or joystick mentioned in the first embodiment can all be replaced

with virtual keys on the touch input/display unit 17.

This disclosure further provides a computer readable storage medium that stores
one or more programs, which, when executed by one or more processors, perform the
following operations:

setting the parameters of a test grid used for grid testing, to obtain the
corresponding setting parameters;

simulating and generating a virtual test grid corresponding to the setting
parameters for the uppermost layer surface of an operating interface of a tested
application;

extracting a preset number of coordinate data from within the virtual test grid
according to a preset coordinate extraction rule;

acquiring a configuration file of the tested application from the terminal under
test, and determining the respective area pixel data of various controls of the tested
application from the acquired configuration file;

testing the various controls based on the acquired coordinate data and area pixel
data according to a preset test rule, to obtain the respective test data of the various
controls; and

generating a corresponding test report of the tested application based on the
obtained test data.

Typically, extracting the preset number of coordinate data from within the virtual

test grid according to the preset coordinate extraction rule may include:
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extracting coordinates from one or more preset positions of each of various grid
blocks in the virtual test grid, so as to obtain the preset number of coordinate data,
where the preset number may be an integral multiple of the number of grid blocks in
the virtual test grid;

or determining the grid blocks of the virtual test grid that fall in the [X, Y] pixel
area range, where both X and Y are positive integers; and then extracting coordinates
from one or more preset positions on each of the determined grid blocks to obtain the
preset number of coordinate data.

Typically, testing the various controls based on the acquired coordinate data and
area pixel data according to the preset test rule to obtain the respective test data of the
various controls may include:

grouping the extracted coordinate data by the area pixel data to which the
extracted coordinate data belongs;

sorting test priorities of the respective controls according to a preset sorting rule,
to obtain the various controls that have been ordered according to the test priorities;
and

testing the various sorted controls one by one according to a preset test rule, to
obtain the respective test data of the various controls.

Typically, testing the various sorted controls one by one according to the preset
test rule to obtain the respective test data of the various controls may include:

sending corresponding test prompt messages for the various controls to the
terminal under test in an one-by-one manner according to the test priority order, and
identifying whether the test data of the corresponding control has been acquired from
the terminal under test;

if identifying that the test data of the corresponding control has been acquired
from the terminal under test, continuing to send the test prompt message for the
control ordered after the corresponding control according to the test priority order;
and

otherwise if identifying that no test data of the corresponding control has been
acquired from the terminal under test, then continuing to acquire the test data of the

corresponding control from the terminal under test.
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Typically, generating the corresponding test report of the tested application
based on the obtained test data may include:

matching the acquired corresponding test data of each of the various controls
with the corresponding area pixel data in the configuration file;

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determining that the control corresponding to the test data is a
test-abnormal control; and

generating a corresponding test report for the determined test-abnormal controls,
where the test report contains list information of these test-abnormal controls.

Those of ordinary skill in the art will appreciate that some or all steps of the
foregoing embodiments can be implemented by hardware, or can also be implemented
by instructing the relevant hardware using programs. Programs can be stored in a
computer readable storage medium, which can be a read-only memory, a magnetic
disk, an optical disk, etc.

99 <<

As used herein, the terms “including,” “comprising,” or any other non-exclusive
terms are meant to state that processes, methods, articles, or systems including a series
of elements will not only include those elements, other elements that haven’t been
explicitly listed or those elements inherent in such processes, methods, articles, or
systems may also be included. In the absence of more restrictions, the element
defined by the phrase “including/comprising a ...” will not preclude the existence of
additional such elements in the processes, methods, articles, or systems that include
the element.

The above numbering of embodiments is for illustrative purposes only, and is not
indicative of the pros and cons of these embodiments.

By the above description of embodiments, it will be evident to those of skill art
that the methods according to the above embodiments can be implemented by means
of software plus the necessary general-purpose hardware platform; they can of course
be implemented by hardware, but in many cases the former will be advantageous.
Based on such an understanding, the essential technical solution of the disclosure, or
the portion that contributes to the prior art may be embodied as software products.

Computer software products can be stored in a storage medium (e.g., a ROM/RAM, a
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magnetic disk, an optical disk) and may include multiple instructions that, when
executed, can cause a computing device (e.g., a mobile phone, a computer, a server, a
network device, etc.), to execute the methods as described in the various embodiments
of the disclosure.

The foregoing description merely illustrates some exemplary embodiments of the
disclosure and therefore is not intended as limiting the scope of the disclosure. Any
equivalent configurational or flow transformations that are made taking advantage of
the disclosure and that are used directly or indirectly in other related technical fields

shall all fall in the scope of patent protection of the disclosure.
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WHAT IS CLAIMED IS:

1. A test method comprising:

setting, by a test system, parameters of a test grid used for grid testing, to obtain
corresponding setting parameters;

simulating and generating a virtual test grid corresponding to the setting
parameters for the uppermost layer surface of an operating interface of a tested
application;

extracting a preset number of coordinate data from within the virtual test grid
according to a preset coordinate extraction rule;

acquiring a configuration file of the tested application from terminal under test,
and determining respective area pixel data of various controls of the tested application
from the acquired configuration file;

testing the various controls based on the acquired coordinate data and area pixel
data according to a preset test rule, to obtain respective test data of the various
controls; and

generating a corresponding test report for the tested application based on the
obtained test data.

2. The test method of claim 1, wherein the extracting the preset number of
coordinate data from within the virtual test grid according to the preset coordinate
extraction rule comprises:

extracting coordinates from one or more preset positions on each of various grid
blocks in the virtual test grid, so as to obtain the preset number of coordinate data,
where the preset number is an integral multiple of the number of grid blocks in the
virtual test grid;

or determining the grid blocks of the virtual test grid that fall in [X, Y] pixel area
range, where both X and Y are positive integers; and extracting coordinates from one
or more preset positions on each of the determined grid blocks to obtain the preset
number of coordinate data.

3. The test method of claim 1, wherein the testing the various controls based on
the acquired coordinate data and area pixel data according to the preset test rule to

obtain the respective test data of the various controls comprises:
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grouping the extracted coordinate data by the area pixel data to which the
extracted coordinate data belongs;

sorting test priorities of the various controls according to a preset sorting rule, to
obtain the various controls that have been ordered according to the test priorities; and

testing the various sorted controls one by one according to a preset test rule, to
obtain the respective test data of the various controls.

4. The test method of claim 3, wherein the testing the various sorted controls
one by one according to the preset test rule to obtain the respective test data of the
various controls comprises:

sending corresponding test prompt messages for the various controls to the
terminal under test in an one-by-one manner by the test priority order, and identifying
whether the test data of the corresponding control has been received from the terminal
under test;

if identifying that the test data of the corresponding control has been acquired
from the terminal under test, continuing to send the test prompt message for the
control ordered after the corresponding control according to the test priority order;
and

otherwise if identifying that no test data of the corresponding control has been
acquired from the terminal under test, continuing to acquire the test data of the
corresponding control from the terminal under test.

5. The test method of claim 1, wherein the generating the corresponding test
report for the tested application based on the obtained test data comprises:

matching the acquired corresponding test data of each of the various controls
with the corresponding area pixel data in the configuration file;

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determining that the control corresponding to the test data is a
test-abnormal control; and

generating a corresponding test report for the determined test-abnormal controls,
wherein the test report contains list information of these test-abnormal controls.

6. The test method of claim 2, wherein the generating the corresponding test

report for the tested application based on the obtained test data comprises:

25



matching the acquired corresponding test data of each of the various controls
with the corresponding area pixel data in the configuration file;

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determining that the control corresponding to the test data is a
test-abnormal control; and

generating a corresponding test report for the determined test-abnormal controls,
wherein the test report contains list information of these test-abnormal controls.

7. The test method of claim 3, wherein the generating the corresponding test
report for the tested application based on the obtained test data comprises:

matching the acquired corresponding test data of each of the various controls
with the corresponding area pixel data in the configuration file;

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determining that the control corresponding to the test data is a
test-abnormal control; and

generating a corresponding test report for the determined test-abnormal controls,
wherein the test report contains list information of these test-abnormal controls.

8. The test method of claim 4, wherein the generating the corresponding test
report for the tested application based on the obtained test data comprises:

matching the acquired corresponding test data of each of the various controls
with the corresponding area pixel data in the configuration file;

if there the test data that doesn’t match the corresponding area pixel data in the
configuration file, determining that the control corresponding to the test data is a test-
abnormal control; and

generating a corresponding test report for the determined test-abnormal controls,
wherein the test report contains list information of these test-abnormal controls.

9. A test system comprising:

a setting module configured to set parameters of a test grid used for grid testing,
to obtain corresponding setting parameters;

a grid generation module configured to simulate and thus generate a virtual test
grid corresponding to the setting parameters for the uppermost layer surface of an

operating interface of a tested application;
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an extraction module configured to extract a preset number of coordinate data
from within the virtual test grid according to a preset coordinate extraction rule;

an acquisition module configured to acquire a configuration file of the tested
application from terminal under test, and determine respective area pixel data of
various controls of the tested application from the acquired configuration file;

a test module configured to test the various controls based on the acquired
coordinate data and area pixel data according to a preset test rule, to obtain respective
test data of the various controls; and

a report generation module configured to generate a corresponding test report for
the tested application based on the obtained test data.

10. The test system of claim 9, wherein the extraction module comprises:

an extraction unit configured to extracting coordinates from one or more preset
positions on each of various grid blocks in the virtual test grid so as to obtain the
preset number of coordinate data, where the preset number is an integral multiple of
the number of grid blocks in the virtual test grid;

or the extraction module further comprises a determination unit configured to
determine the grid blocks of the virtual test grid that fall in [X, Y] pixel area range,
where both X and Y are positive integers; wherein the extraction unit is further
configured to extract coordinates from one or more preset positions on each of the
determined grid blocks, so as to extract the preset number of coordinate data.

11. The test system of claim 9, wherein the test module comprises:

a grouping unit configured to group the extracted coordinate data by the area
pixel data to which the extracted coordinate data belongs;

a sorting unit configured to sort test priorities of the various controls according to
a preset sorting rule, to obtain the various controls that have been ordered according
to the test priorities; and

a testing unit configured to test the various sorted controls one by one according
to a preset test rule, to obtain the respective test data of the various controls.

12. The test system of claim 11, wherein the testing unit is further configured to:

send corresponding test prompt messages for the various controls to the terminal

under test in an one-by-one manner according to the test priority order, and identify
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whether the test data of the corresponding control has been received from the terminal
under test;

if identifying the test data of the corresponding control has been acquired from
the terminal under test, continue to send the test prompt message for the control
ordered after the corresponding control according to the test priority order; and

otherwise if identifying no test data of the corresponding control has been
acquired from the terminal under test, continue to acquire the test data of the
corresponding control from the terminal under test.

13. The test system of claim 9, wherein the report generation module comprises:

a matching unit configured to match the acquired corresponding test data of each
of the various controls with the corresponding area pixel data in the configuration file;
and

a generating unit configured to:

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determine that the control corresponding to the test data is a
test-abnormal control; and

generate a corresponding test report for the determined test-abnormal controls,
wherein the test report contains list information of these test-abnormal controls.

14. The test system of claim 10, wherein the report generation module
comprises:

a matching unit configured to match the acquired corresponding test data of each
of the various controls with the corresponding area pixel data in the configuration file;
and

a generating unit configured to:

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determine that the control corresponding to the test data is a
test-abnormal control; and

generate a corresponding test report for the determined test-abnormal controls,
wherein the test report contains list information of these test-abnormal controls.

15. The test system of claim 11, wherein the report generation module

comprises:
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a matching unit configured to match the acquired corresponding test data of each
of the various controls with the corresponding area pixel data in the configuration file;
and

a generating unit configured to:

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determine that the control corresponding to the test data is a
test-abnormal control; and

generate a corresponding test report for the determined test-abnormal controls,
wherein the test report contains list information of these test-abnormal controls.

16. The test system of claim 12, wherein the report generation module
comprises:

a matching unit configured to match the acquired corresponding test data of each
of the various controls with the corresponding area pixel data in the configuration file;
and

a generating unit configured to:

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determine that the control corresponding to the test data is a
test-abnormal control; and

generate a corresponding test report for the determined test-abnormal controls,
wherein the test report contains list information of these test-abnormal controls.

17. A test device, comprising a processing unit, as well as a test system, an
input/output unit, a communication unit, and a storage unit that are coupled to the
processing unit; wherein

the input/output unit is configured to input a user instruction and output response
data of the test device to the input user instruction;

the communication unit is configured to communicatively connect with a
predetermined terminal or background server;

the storage unit is configured to store the test system as well as operating data of
the test system;

the processing unit is configured to invoke and execute the test system to

perform the following operations:
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setting parameters of a test grid used for grid testing, to obtain corresponding
setting parameters;

simulating and generating a virtual test grid corresponding to the setting
parameters for the uppermost layer surface of an operating interface of a tested
application;

extracting a preset number of coordinate data from within the virtual test grid
according to a preset coordinate extraction rule;

acquiring a configuration file of the tested application from terminal under test,
and determining respective area pixel data of various controls of the tested application
from the acquired configuration file;

testing the various controls based on the acquired coordinate data and area pixel
data according to a preset test rule, to obtain respective test data of the various
controls; and

generating a corresponding test report for the tested application based on the
obtained test data.

18. The test device of claim 17, wherein the extracting the preset number of
coordinate data from within the virtual test grid according to the preset coordinate
extraction rule comprises:

extracting coordinates from one or more preset positions on each of various grid
blocks in the virtual test grid, so as to obtain the preset number of coordinate data,
where the preset number is an integral multiple of the number of grid blocks in the
virtual test grid;

or determining the grid blocks of the virtual test grid that fall in [X, Y] pixel area
range, where both X and Y are positive integers; and extracting coordinates from one
or more preset positions on each of the determined grid blocks to obtain the preset
number of coordinate data.

19. The test device of claim 17, wherein the testing the various controls based
on the acquired coordinate data and area pixel data according to the preset test rule to
obtain the respective test data of the various controls comprises:

grouping the extracted coordinate data by the area pixel data to which the

extracted coordinate data belongs;
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sorting test priorities of the various controls according to a preset sorting rule, to
obtain the various controls that have been ordered according to the test priorities; and

testing the various sorted controls one by one according to a preset test rule, to
obtain the respective test data of the various controls.

20. The test device of claim 19, wherein the testing the various sorted controls
one by one according to the preset test rule to obtain the respective test data of the
various controls comprises:

sending corresponding test prompt messages for the various controls to the
terminal under test in an one-by-one manner according to the test priority order, and
identifying whether the test data of the corresponding control has been acquired from
the terminal under test;

if identifying the test data of the corresponding control has been acquired from
the terminal under test, continuing to send the test prompt message for the control
ordered after the corresponding control according to the test priority order; and

otherwise if identifying no test data of the corresponding control has been
acquired from the terminal under test, continuing to acquire the test data of the
corresponding control from the terminal under test.

21. The test device of claim 17, wherein the generating the corresponding test
report for the tested application based on the obtained test data comprises:

matching the acquired corresponding test data of each of the various controls
with the corresponding area pixel data in the configuration file;

if there exists the test data that doesn’t match the corresponding area pixel data in
the configuration file, determining that the control corresponding to the test data is a
test-abnormal control; and

generating a corresponding test report for the determined test-abnormal controls,
wherein the test report contains list information of these test-abnormal controls.

22. A computer readable storage medium storing one or more programs, which,
when executed by one or more processors, perform the following operations:

setting parameters of a test grid used for grid testing, to obtain corresponding

setting parameters;
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simulating and generating a virtual test grid corresponding to the setting
parameters for the uppermost layer surface of an operating interface of a tested
application;

extracting a preset number of coordinate data from within the virtual test grid
according to a preset coordinate extraction rule;

acquiring a configuration file of the tested application from terminal under test,
and determining respective area pixel data of various controls of the tested application
from the acquired configuration file;

testing the various controls based on the acquired coordinate data and area pixel
data according to a preset test rule, to obtain respective test data of the various
controls; and

generating a corresponding test report for the tested application based on the

obtained test data.
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