OPERATION DATA DISPLAY METHOD AND APPARATUS,
DEVICE, AND STORAGE MEDIUM

RELATED APPLICATION

[0001] This application claims priority to Chinese Patent Application No. 202310944116.X,
filed on July 28, 2023 and entitled “OPERATION DATA DISPLAY METHOD AND APPARATUS,
DEVICE, AND STORAGE MEDIUM?”, which is incorporated herein by reference in its entirety.

FIELD OF THE TECHNOLOGY

[0002] This application relates to the field of data analysis technologies, including an

operation data display method and apparatus, a device, and a storage medium.

BACKGROUND OF THE DISCLOSURE

[0003] To check operation data through replay, a corresponding operation replay video is
often regenerated based on the operation data, and each operation event is observed more visually

through the operation replay video.

[0004] In related art, a playback time point of the operation replay video can be adjusted
only by clicking/tapping a video progress bar, and the playback time point of the operation replay
video cannot be positioned based on the operation event. Consequently, during watching of the
operation replay video, switching needs to be performed back and forth between the video progress
bar and an operation event list, to determine an operation event corresponding to a current playback

time point, resulting in a problem of cumbersome and time-consuming operations.

SUMMARY

[0005] Embodiments of this disclosure provide an operation data display method, an
apparatus, a device, and a non-transitory computer-readable storage medium, which can enrich an
operation data display manner and improve operation data display efficiency. The technical

solutions are as follows.

[0006] According to one aspect, an embodiment of this application provides an operation

data display method, the method including:

displaying an operation replay interface, the operation replay interface being
configured to display operation data generated in a program testing process, the operation replay
interface including an operation video replay area and an operation event list, the operation video
1



replay area displaying an operation replay video and a playback progress bar, the operation replay
video being generated by simulating a user operation based on an operation event sequence, an
operation event included in the operation event sequence being displayed in the operation event list,
and the playback progress bar being positioned in association with the operation event in the

operation event list;

causing, in response to a first trigger operation on the playback progress bar, the
operation replay video to jump to a first operation interface, and marking, in the operation event list,
a first operation event corresponding to a first playback time point, the first operation interface
being an operation interface corresponding to the first playback time point indicated by the first

trigger operation; and

marking, in response to a second trigger operation on a second operation event in the
operation event list, the second operation event, and positioning the playback progress bar to a

second playback time point corresponding to the second operation event.

[0007] According to another aspect, an embodiment of this disclosure provides an operation

data display apparatus, the apparatus including:

a first display module, configured to display an operation replay interface, the
operation replay interface being configured to display operation data generated in a program testing
process, the operation replay interface including an operation video replay area and an operation
event list, the operation video replay area displaying an operation replay video and a playback
progress bar, the operation replay video being generated by simulating a user operation based on an
operation event sequence, an operation event included in the operation event sequence being
displayed in the operation event list, and the playback progress bar being positioned in association

with the operation event in the operation event list;

a second display module, configured to cause, in response to a first trigger operation
on the playback progress bar, the operation replay video to jump to a first operation interface, and
mark, in the operation event list, a first operation event corresponding to a first playback time point,
the first operation interface being an operation interface corresponding to the first playback time

point indicated by the first trigger operation; and

a third display module, configured to mark, in response to a second trigger operation
on a second operation event in the operation event list, the second operation event, and position the

playback progress bar to a second playback time point corresponding to the second operation event.

[0008] In a possible implementation, the second display module is configured to:



determine, in response to the first trigger operation on the playback progress bar, the

first playback time point corresponding to the first trigger operation on the playback progress bar;

determine the first operation event based on the first playback time point and the

operation event sequence, and mark the first operation event in the operation event list; and

cause the operation replay video to jump to the first operation interface based on the
first playback time point and the first operation event, the first operation interface corresponding to

the first operation event.
[0009] In a possible implementation, the second display module is further configured to:

determine the first operation event from the operation event sequence though binary
search based on the first playback time point and a time stamp corresponding to the operation event
sequence, the time stamp representing a playback time point corresponding to each operation event

in the operation event sequence; and

mark the first operation event in the operation event list and each operation event

occurring before the first operation event.
[0010] In a possible implementation, the third display module is configured to:

mark, in response to the second trigger operation on the second operation event in
the operation event list, the second operation event and each operation event in the operation event

list that occurs before the second operation event;

determine a second playback time point corresponding to the second operation event
based on the second operation event and the time stamp corresponding to the operation event
sequence, the time stamp representing a playback time point corresponding to each operation event

in the operation event sequence; and

position the playback progress bar to the second playback time point corresponding

to the second operation event.
[0011] In a possible implementation, the third display module is further configured to:

cause the operation replay video to jump to a second operation interface based on the
second playback time point and the second operation event, the second operation interface

corresponding to the second operation event; and

adjust a display progress of the playback progress bar based on the second playback
time point and a total playback duration of the operation replay video, the display progress being
positively correlated with a playback duration of the operation replay video.
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[0012] In a possible implementation, the first display module is configured to:

obtain the operation event sequence in a case that a third trigger operation on an

operation replay control is received;

simulate the user operation on an application interface based on the operation event
sequence, generating the operation replay video, and display the operation replay video in the

operation video replay area on the operation replay interface;

display the playback progress bar in the operation video replay area based on the

total playback duration corresponding to the operation replay video; and

sort operation events in the operation event sequence in chronological order of
operations based on the operation time sequence, and display the operation events in the operation

event list on the operation replay interface.
[0013] In a possible implementation, the first display module is further configured to:

screen the operation events in the operation event sequence, to obtain a screened
operation event, the screened operation event including an interface change event and a control
interaction event, the interface change event being an operation event that generates an interface
jump, and the control interaction event being an event that implements interface interaction based

on a trigger operation on a control; and

sort the screened operation events in chronological order of operations, and display

the screened operation events in the operation event list.
[0014] In a possible implementation, the apparatus further includes:

a level division module, configured to hierarchically divide an application operation
interface based on the operation event sequence, to obtain a multi-level application operation
interface, an application control in an i level application operation interface being triggered to

jump to an (i+1)™ level application operation interface;

an event division module, configured to divide, based on the multi-level application
operation interface obtained through division, the operation events in the operation event list, and
determine, as an i level operation event, an operation event executed in the i level application

operation interface; and

a fourth display module, configured to hierarchically display, in the operation event

list, an (i+1)™ level operation event below the i level operation event.

[0015] In a possible implementation, the apparatus further includes:
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a playback jumping module, configured to cause, in response to a fourth trigger
operation on the i™ level operation event, the operation replay video to jump to a third operation

interface corresponding to the i level operation event; and

a fifth display module, configured to display, on the playback progress bar, an (i+1)™®
level playback marking point corresponding to the (i+1)™ level operation event corresponding to the

i level operation event.

[0016] The playback jumping module is further configured to cause, in response to a fifth
trigger operation on the (i+1)" level playback marking point, the operation replay video to jump to a

fourth operation interface corresponding to the (i+1)™ level operation event.
[0017] In a possible implementation, the apparatus further includes:

a grouping module, configured to group the operation events based on the operation
event sequence and an operation event type, to obtain an operation event grouping result, operation

events of the same type in the operation event grouping result being grouped together;

a sixth display module, configured to display an event group in the operation event

list based on the operation event grouping result; and

a seventh display module, configured to expand and display, in response to a sixth
trigger operation on a first event group, each operation event in the first event group in the operation

event list.
[0018] In a possible implementation, the apparatus further includes:

a screening module, configured to screen the operation events for a control
interaction event based on the operation event sequence, the control interaction event being an event

that implements interface interaction based on a trigger operation on a control;

an eighth display module, configured to display a corresponding control code

positioning button in the control interaction event in the operation event list; and

a ninth display module, configured to jump and display, in response to a seventh
trigger operation on a first control code positioning button, a first control code segment
corresponding to the first control code positioning button in a sequence code corresponding to the

operation event sequence.

[0019] In a possible implementation, a sequence switching button is further displayed on the

operation video replay area. The apparatus further includes:



a switching display module, configured to switch and display, in response to an
eighth trigger operation on the sequence switching button, the operation replay video in the

operation video replay area, and switch and display the operation event in the operation event list.

[0020] According to another aspect, an embodiment of this disclosure provides a computer
device. The computer device includes a processor and a memory. The memory has at least one
computer instruction stored therein, the at least one computer instruction being configured for being

executed by the processor, to implement the operation data display method in the foregoing aspects.

[0021] According to another aspect, an embodiment of this disclosure provides a
non-transitory computer-readable storage medium, having at least one instruction stored therein, the
at least one instruction being loaded and executed by a processor to implement the operation data

display method in the foregoing aspects.

[0022] According to another aspect, an embodiment of this disclosure provides a
non-transitory computer program product, the computer program product including
computer-readable instruction, the computer instruction being stored in a computer-readable storage
medium. A processor of a computer device reads the computer instruction from the
computer-readable storage medium, and the processor executes the computer instruction, to cause
the computer device to perform the operation data display method provided in various

implementations of the foregoing aspects.

[0023] In the embodiments of this disclosure, the operation data generated in the program
testing process is displayed through the operation replay interface. The operation replay interface
includes the operation video replay area and the operation event list. The operation replay video and
the playback progress bar are displayed in operation video replay area. The operation event is
displayed in the operation event list, and the playback progress bar is positioned in association with
the operation event. In this way, in a case that the first trigger operation on the playback progress
bar is received, the operation replay video may be jumped to the first operation interface
corresponding to the first playback time point specified by the first trigger operation. The first
operation event corresponding to the first playback time point in the operation event list may further
be marked. In a case that the second trigger operation performed on the second operation event in
the operation event list is received, the second operation event can be marked, and the playback
progress bar may further be positioned to the second playback time point corresponding to the
second operation event. In this way, jumping the operation replay video is implemented,
bidirectional association positioning between the operation event list and the playback progress bar

is implemented, an operation data display effect is optimized, an operation data display manner is



enriched, and operation data display efficiency is improved. The user does not need to switch
between the video progress bar and the operation event list, and can directly determine the operation
event corresponding to a current playback time point, which is simpler in operation and consumes

less time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a schematic diagram of an implementation environment according to an

embodiment of this disclosure.

[0025] FIG. 2 is a flowchart of an operation data display method according to an exemplary

embodiment of this disclosure.

[0026] FIG. 3 is a schematic diagram of an operation replay interface according to an

exemplary embodiment of this disclosure.

[0027] FIG. 4 is a flowchart of an operation data display method according to another

exemplary embodiment of this disclosure.

[0028] FIG. 5 is a schematic diagram of an operation replay interface in response to a first
trigger operation on a playback progress bar according to an exemplary embodiment of this

disclosure.

[0029] FIG. 6 is a schematic diagram of an operation replay interface in response to a
second trigger operation on a second operation event according to an exemplary embodiment of this

disclosure.

[0030] FIG. 7 is a schematic diagram of an operation replay interface for hierarchically

displaying operation events according to an exemplary embodiment of this disclosure.

[0031] FIG. 8 is a structural block diagram of an operation data display apparatus according

to an exemplary embodiment of this disclosure.
[0032] FIG. 9 is a schematic structural diagram of a computer device according to an
exemplary embodiment of this disclosure.

DESCRIPTION OF EMBODIMENTS

[0033] To make objectives, technical solutions, and advantages of this disclosure clearer,

implementations of this disclosure are described in further detail with reference to drawings.

[0034] In this application, a prompt interface and a pop-up window may be displayed or

voice prompt information may be outputted before collection of data of a user operation and during
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collection of user-related data of a user. The prompt interface, the pop-up window, or the voice
prompt information is configured for prompting the user that relevant data of the user is currently
being collected. Therefore, in this application, relevant operations of obtaining user-related data are
performed only after a confirmation operation performed by the user on the prompt interface or the
pop-up window is obtained. Otherwise (i.e., when the confirm operation performed by the user on
the prompt interface or the pop-up window is not obtained), the related operations of obtaining the
user-related data are ended. In other words, the user-related data is not obtained. In other words,
information (including but not limited to user device information, user personal information, and
operation data corresponding to the user), data (including but not limited to data configured for
analysis, stored data, presented data, or the like), and signals involved in this application are all
authorized by a user or fully authorized by various parties, and collection, use, and processing of
related data need to comply with relevant laws, regulations, and standards of relevant regions. For

example, the user operation data involved in this application is obtained with full authorization.

[0035] FIG. 1 is a schematic diagram showing an implementation environment according to
an embodiment of this disclosure. The implementation environment includes a first terminal 120, a
server 140, and a second terminal 160. The first terminal 120 performs data communication with the
server 140 through a communication network. The second terminal 160 performs data
communication with the server 140 through a communication network. In some embodiments, the
communication network may be a wired network or a wireless network, and the communication
network may be at least one of a local area network, a metropolitan area network, and a wide area

network.

[0036] The first terminal 120 is an electronic device on which a to-be-tested application is
installed. The electronic device may be a smartphone, a tablet computer, a personal computer, a
wearable device, an on-board terminal, or the like. In FIG. 1, a description is provided by using an

example in which the first terminal 120 is the smartphone, but this is not limited thereto.

[0037] The second terminal 160 is an electronic device on which an application having an
operation data display function is installed. The operation data display function may be a function
of a native application in the terminal, or a function of a third-party application. The electronic
device may be a smartphone, a tablet computer, a personal computer, a wearable device, an
on-board terminal, or the like. In FIG. 1, a description is provided by using an example in which the

second terminal 160 is the personal computer, but this is not limited thereto.

[0038] The server 140 may be an independent physical server, or may be a server cluster or

a distributed system formed by a plurality of physical servers, or may be a cloud server that



provides basic cloud computing services such as a cloud service, a cloud database, cloud
computing, a cloud function, cloud storage, a network service, cloud communication, a middleware
service, a domain name service, a security service, a content delivery network (CDN), big data, and
an artificial intelligence platform. In this embodiment of this disclosure, the server 140 may be a

backend server of an application having functions of operation data storage and display.

[0039] In a possible implementation, as shown in FIG. 1, data interaction exists between the
server 140 and the first terminal 120, and data interaction exists between the server 140 and the
second terminal 160. After receiving operation data generated by a tester in a program testing
process, the first terminal 120 transmits the operation data to the server 140, so that the server 140
generates an operation event sequence based on the operation data, further generates an operation
replay video and an operation event list, and transmits the operation replay video and the operation
event list to the second terminal 160. The second terminal 160 displays an operation replay

interface, and displays the operation data to a user.

[0040] In the operation data display method provided in the embodiments of this disclosure,
each operation may be performed by a computer device. The computer device is an electronic
device having capabilities such as data computing, processing, and storage. Using the solution
implementation environment shown in FIG. 1 as an example, the operation data display method
may be performed by the second terminal 160 (for example, a client of an application installed and
run in the second terminal 160 performs the operation data display method), the operation data
display method may be performed by the server 140, or the operation data display method may be
performed by the second terminal 160 and the server 140 in cooperation with each other, which is
not limited in this disclosure. For ease of description, in the following method embodiments, that
operations of the operation data display method are performed by a computer device is used for

description.

[0041] FIG. 2 is a flowchart of an operation data display method according to an exemplary
embodiment of this disclosure. This embodiment is described by using an example in which the
method is applied to a computer device (including a second terminal 160 and/or a server 140). The

method includes the following operations.

[0042] Operation 201: Display an operation replay interface, the operation replay interface
being configured to display operation data generated in a program testing process, the operation
replay interface including an operation video replay area and an operation event list, the operation
video replay area displaying an operation replay video and a playback progress bar, the operation

replay video being generated by simulating a user operation based on an operation event sequence,
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an operation event included in the operation event sequence being displayed in the operation event
list, and the playback progress bar being positioned in association with the operation event in the

operation event list.

[0043] After an application developer develops an application and collects operation data
generated by a tester in the program testing process, to enable the application developer to modify
and adjust the developed application based on test operation data more effectively, an operation
replay interface is provided for the application developer. The operation replay interface is

configured to display the operation data generated by the tester in the program testing process.

[0044] In some embodiments, the operation replay interface includes an operation video
replay area and an operation event list. An operation replay video and a playback progress bar are
displayed in the operation video replay area, and the operation replay video is generated by
simulating a user operation based on an operation event sequence. The operation event included in

the operation event sequence is displayed in the operation event list.

[0045] In some embodiments, the operation replay video may be generated by simulating
the user operation based on the operation event sequence in advance before the user views the
operation data, or may be generated by simulating the user operation in real time during video

playback, which is not limited in this embodiment of this disclosure.

[0046] In some embodiments, the operation event sequence is an event sequence formed by
operation events generated based on the user operation in the program testing process. In some
embodiments, the operation event may include a user interface (UI) change event, a control
interaction event, and the like, for example, a keyboard height change, a clicking/tapping operation,

and a clicking/tapping jump change, which is not limited in this embodiment of this disclosure.

[0047] Different from the related art, a user can adjust a playback progress of the operation
replay video only by clicking/tapping the playback progress bar. In a case that an operation event
corresponding to a current video playback time point needs to be viewed, a corresponding operation
event in the operation event list can only be manually browsed and searched for, causing a problem
of cumbersome operations of viewing the operation data. In this embodiment of this disclosure, the
playback progress bar and the operation event in the operation event list are associatively
positioned, so that during playback of the operation replay video, the operation event corresponding
to the current playback time point may be marked and displayed in the operation event list based on

the playback time point corresponding to the playback progress bar.
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[0048] In some embodiments, the operation event displayed in the operation event list may
be displayed in a form of a control. Related information such as an event name corresponding to the
operation event and a playback time point corresponding to the operation event in the operation
replay video may be further displayed in the control, which is not limited in this embodiment of this

disclosure.

[0049] For example, as shown in FIG. 3, the computer device displays an operation replay
interface 301. The operation replay interface 301 includes an operation video replay area 302 and an
operation event list 303. An operation replay video 304 and a playback progress bar 305 are
displayed in the operation video replay area 302. The playback progress bar 305 is positioned in

association with an operation event in the operation event list 303.

[0050] Operation 202: Cause, in response to a first trigger operation on the playback
progress bar, the operation replay video to jump to a first operation interface, and mark, in the
operation event list, a first operation event corresponding to a first playback time point, the first
operation interface being an operation interface corresponding to the first playback time point

indicated by the first trigger operation.

[0051] In a possible implementation, in a case that the first trigger operation on the playback
progress bar is received, the computer device may cause, based on the first trigger operation, the
operation replay video to jump to the first operation interface corresponding to the first playback

time point indicated by the first trigger operation.

[0052] In some embodiments, the first trigger operation may be a clicking/tapping

operation, a dragging operation, or the like on the playback progress bar.

[0053] In a possible implementation, in a case that the operation replay video is generated
by simulating a user operation in real time during video playback, after the first trigger operation is
received, the computer device first determines the first playback time point corresponding to the
first trigger operation, and further simulates the user operation based on the operation event
sequence until the first operation interface corresponding to the first playback time point is reached
starting from a currently displayed operation interface, so that the computer device causes the

operation replay video to jump to the first operation interface.

[0054] In a possible implementation, to help the user search for the first operation event
corresponding to the first playback time point, after receiving the first trigger operation on the

playback progress bar and determining the first operation event corresponding to the first playback
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time point, the computer device may further mark the first operation event in the operation event

list.

[0055] In some embodiments, the marking manner may be performing color marking,
magnifying displaying, or the like on the first operation event. A specific marking manner is not

limited in this embodiment of this disclosure.

[0056] Operation 203: Mark, in response to a second trigger operation on a second operation
event in the operation event list, the second operation event, and position the playback progress bar

to a second playback time point corresponding to the second operation event.

[0057] In a possible implementation, in a case that the second trigger operation on the
second operation event in the operation event list is received, the computer device may mark and
display the second operation event. In addition, to help the user view the user operation video data
corresponding to the second operation event, the computer device may further position the playback
progress bar to the second playback time point corresponding to the second operation event, so as to

continue to play the operation replay video from the second playback time point.

[0058] In some embodiments, the second trigger operation may be a clicking/tapping
operation, a double-clicking operation, a long-pressing operation, or the like for the second

operation event, which is not limited in this embodiment of this disclosure.

[0059] Based on the above, in the embodiments of this disclosure, the operation data
generated in the program testing process is displayed through the operation replay interface. The
operation replay interface includes the operation video replay area and the operation event list, the
operation replay video and the playback progress bar are displayed in the operation video replay
area, the operation event is displayed in the operation event list, and the playback progress bar is
positioned in association with the operation event. In this way, in a case that the first trigger
operation on the playback progress bar is received, the operation replay video may be jumped the
first operation interface corresponding to the first playback time point specified by the first trigger
operation, and the first operation event corresponding to the first playback time point in the
operation event list may further be marked. In a case that the second trigger operation performed on
the second operation event in the operation event list is received, the second operation event can be
marked, and the playback progress bar may further be positioned to the second playback time point
corresponding to the second operation event. In this way, jumping the operation replay video is
implemented, bidirectional association positioning between the operation event list and the
playback progress bar is implemented, an operation data display effect is optimized, an operation

data display manner is enriched, and operation data display efficiency is improved. The user does
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not need to switch between the video progress bar and the operation event list, and can directly
determine the operation event corresponding to a current playback time point, which is simpler in

operation and consumes less time.

[0060] In a possible implementation, to more accurately implement association positioning
between the playback progress bar and the operation event in the operation data display process, the
computer device further needs to determine, based on a correspondence between the playback time
point corresponding to the playback progress bar and each operation event in the operation event
sequence, the corresponding playback time point and operation event under the current trigger

operation.

[0061] FIG. 4 is a flowchart of an operation data display method according to an exemplary
embodiment of this disclosure. This embodiment is described by using an example in which the
method is applied to a computer device (including a second terminal 160 and/or a server 140). The

method includes the following operations.

[0062] Operation 401: Obtain an operation event sequence in a case that a third trigger

operation on an operation replay control is received.

[0063] In a possible implementation, to help a user view operation data generated in a test
process, the computer device may further be provided with an operation replay control, so that the
computer device needs to obtain the operation event sequence in a case that the third trigger

operation on the operation replay control is received.

[0064] In a possible implementation, the computer device may further provide an operation
data selection window for the user, so that the user may determine a start operation event and an end
operation event in the operation event sequence. In this way, the computer device may directly

obtain an operation event sequence based on the start operation event and the end operation event.

[0065] Operation 402: Simulate a user operation on an application interface based on the
operation event sequence, generate an operation replay video, and display the operation replay

video in an operation video replay area on an operation replay interface.

[0066] In a possible implementation, after the operation event sequence is obtained, the
computer device may simulate the user operation on the application interface based on the operation
event sequence, so as to generate the operation replay video and display the operation replay video

in the operation video replay area on the operation replay interface.

[0067] In a possible implementation, the computer device may first map an initial Ul state

of an application interface based on application code, so as to sequentially perform user operation
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simulation on each operation event based on an operation time sequence on the application interface
in the initial Ul state according to the operation event sequence, to obtain the operation replay

video.

[0068] In a possible implementation, the computer device may further directly display the
generated operation replay video in real time in the operation video replay area in a process of

performing the user operation simulation.

[0069] Operation 403: Display a playback progress bar in the operation video replay area

based on a total playback duration corresponding to the operation replay video.

[0070] In some embodiments, to help the user adjust a playback progress of the operation
replay video, the computer device may further set the playback progress bar for the operation replay

video.

[0071] In a possible implementation, the computer device determines, based on the total
playback duration corresponding to the operation replay video and a display length of the playback
progress bar, a correspondence between a display progress of the playback progress bar and a video
playback duration, and displays the playback progress bar in the video playback area, where the
display progress of the playback progress bar is in a positive correlation with the playback duration

of the operation replay video.

[0072] Operation 404: Sort operation events in the operation event sequence in
chronological order of operations based on the operation time sequence, and display the operation

events in an operation event list on the operation replay interface.

[0073] In a possible implementation, to correspond to a video playback sequence of the
operation replay video, each operation event is displayed in sequence in the operation event list. The
computer device may sort the operation events in the operation event sequence in chronological
order of operations based on the operation time sequence, and display the operation events in the

operation event list on the operation replay interface.

[0074] In some embodiments, to help the user view a playback time point corresponding to
each operation event, the computer device may further display, in the operation event list, the

playback time point of each operation event in the operation replay video.

[0075] Through at least one operation of the foregoing operations 401 to 404, the operation
replay interface is displayed, the operation video replay area and the operation event list are
displayed in the operation replay interface, and the playback progress bar in the operation video

replay area is positioned in association with an operation event in the operation event list, to provide
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an implementation basis for marking a first operation event based on an operation performed on the
playback progress bar and positioning a second playback time point based on a second operation

event in this embodiment of this disclosure.

[0076] In a possible implementation, considering that a plurality of operation events may be
generated in a user operation process, but not all operation events help program test and adjustment,
for example, the user browses the application interface by sliding up and down an operation, or
repeatedly refreshes an operation for a plurality of times, to simplify the operation event list and
improve display efficiency of the operation event in the operation event list, the computer device
may further screen the operation events in the operation event sequence to obtain screened
operation events, sort the screened operation events based on the operation time sequence, and

display the screened operation events in the operation event list.

[0077] In some embodiments, the screened operation event may include an interface change
event and a control interaction event. The interface change event is an operation event that
generates an interface jump, and the control interaction event is an operation event that performs

interaction by clicking/tapping a corresponding control.

[0078] Operation 405: Determine, in response to a first trigger operation on the playback
progress bar, a first playback time point corresponding to the first trigger operation on the playback

progress bar.

[0079] In a possible implementation, in a case that the first trigger operation on the playback
progress bar is received, the computer device first obtains a progress trigger point that corresponds
to the first trigger operation on the playback progress bar, so as to determine, based on the display
progress corresponding to the progress trigger point, a total display progress of the playback
progress bar, and a total playback duration of the operation replay video, the first playback time

point that corresponds to the first trigger operation on the playback progress bar.

[0080] For example, if the total display progress of the playback progress bar is L, the
display progress corresponding to the progress trigger point is p, the total playback duration of the

operation replay video is T, the first playback time point may be represented as t. = p/L * T.

[0081] Operation 406: Determine a first operation event based on the first playback time
point and the operation event sequence, and mark the first operation event in the operation event

list.

[0082] In a possible implementation, after the first playback time point is determined, the

computer device may determine the first operation event corresponding to the first playback time
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point based on the first playback time point and the operation event sequence, so as to mark the first

operation event in the operation event list.

[0083] In a possible implementation, the computer device may determine the first operation
event from the operation event sequence though binary search based on the first playback time point
and a time stamp corresponding to the operation event sequence, the time stamp representing a

playback time point corresponding to each operation event in the operation event sequence.
[0084] For example, the process of the binary search is as follows.

[0085] 1. Initialize left and right boundaries, and let a left boundary [ = 0 and a right
boundary r = n — 1 (the setting means letting a left boundary of an instruction be equal to an
index of a first operation event in an operation event sequence, and letting the right boundary be
equal to an index of a last operation event in the operation event sequence), n being a length of the
operation event sequence (i.e., a quantity of operation events included in the operation event

sequence).
[0086] 2. Perform the following operations when [ < r:
a. calculating an intermediate index: m = |(l + r)/2]; and

b. comparing a time stamp t,, corresponding to each operation event in the

operation event sequence with a first playback time point ¢,:

a) return m if t,, = t,, namely, the first operation event is an m™ operation event in

the operation event sequence;

b) update the left boundary if ¢, < t., let | = m + 1, and re-perform the process

from the foregoing operation 2; and

c¢) update the right boundary if t,, > t., let r = m — 1, and re-perform the process

from the foregoing operation 2.

[0087] 3. Return a first index, the first index being an index of an operation event whose
first time stamp is greater than (or less than, which also needs to be determined based on setting of a
time stamp herein) the first playback time point, namely, an index of an operation event whose time

stamp is closest to the first playback time point.

[0088] In a possible implementation, the time stamp of the operation event may be a
playback time point when the operation event starts to be played, or may be a playback time period
during which the operation event is played, or may be any playback time point in the playback time

period during which the operation event is played, which is not limited in this disclosure.
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Different settings of the time stamp may have impact on the foregoing process of determining the
first operation event though the binary search. The specific implementation needs to be determined

based on an actual situation.

[0089] The first operation event is determined though the binary search, which has a simple
solution, requires a small amount of data for calculation, puts less pressure on a computer device,

and is more conducive to supporting real-time determination of the first operation event.

[0090] In some embodiments, to help the user distinguish between a played operation event
and an unplayed operation event in the operation event list, the computer device may further mark
the played operation event in a manner of color coding. In a possible implementation, when the user
performs a video playback jump by triggering the playback progress bar, after the first operation
event is determined, the computer device may mark the first operation event in the operation event

list and each operation event occurring before the first operation event.

[0091] For example, as shown in FIG. 5, in a case that a clicking/tapping operation
performed by a user on a playback progress bar 504 in an operation video replay area 501 is
received, the computer device determines a first playback time point, to determine a first operation
event 505 corresponding to the first playback time point, and marks the first operation event 505 in

an operation event list 502.

[0092] Operation 407: Cause the operation replay video to jump to the first operation
interface based on the first playback time point and the first operation event, the first operation

interface corresponding to the first operation event.

[0093] In a possible implementation, after the first playback time point and the first
operation event are determined, the computer device may determine the first operation interface
corresponding to the first operation event, so as to cause the operation replay video to jump to the

first operation interface.

[0094] For example, as shown in FIG. 5, the computer device causes an operation replay
video 503 to jump to the first operation interface based on the first playback time point and the first

operation event 505.

[0095] Through at least one operation of the foregoing operations 405 to 407, the first
playback time point corresponding to an operation performed on the playback progress bar may be
determined based on the operation, the first operation interface is jumped based on the first

playback time point, and the first operation event is determined, to implement an association
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between the playback progress bar and the first operation event, so that the user can quickly locate a

currently played operation event.

[0096] Operation 408: Mark, in response to the second trigger operation on the second
operation event in the operation event list, the second operation event and each operation event in

the operation event list that occurs before the second operation event.

[0097] In a possible implementation, in a case that the second trigger operation performed
by the user on the second operation event in the operation event list is received, the computer device
may mark the second operation event. For ease of distinguishing each operation event occurring
before the second operation event and each operation event occurring after the second operation
event, the computer device may further mark and display each operation event occurring before the

second operation event.

[0098] For example, as shown in FIG. 6, in a case that a clicking/tapping operation
performed by the user on a second operation event 603 in an operation event list 602 is received, the
computer device marks the second operation event 603 and operation events occurring before the

second operation event 603.

[0099] Operation 409: Determine a second playback time point corresponding to the second
operation event based on the second operation event and the time stamp corresponding to the
operation event sequence, the time stamp representing a playback time point corresponding to each

operation event in the operation event sequence.

[00100] In a possible implementation, to jump the operation replay video by triggering the
second operation event, the computer device further needs to determine the second playback time
point corresponding to the second operation event based on the second operation event and the time

stamp corresponding to the operation event sequence.

[00101] Operation 410: Position the playback progress bar to the second playback time point

corresponding to the second operation event.

[00102] Further, the computer device positions, based on the total display progress of the
playback progress bar, the playback progress bar to the second playback time point corresponding

to the second operation event.

[00103] In a possible implementation, the computer device determines a display progress
corresponding to the second playback time point based on the second playback time point, the total
playback duration of the operation replay video, and the total display progress of the playback
progress bar, so as to adjust the display progress of the playback progress bar.
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[00104] For example, if the total display progress of the playback progress bar is L, the
second playback time point is ¢, the total playback duration of the operation replay video is T, the

display progress corresponding to the progress trigger point may be represented as pos = t/T * L.

[00105] In a possible implementation, after the second playback time point and the second
operation event are determined, the computer device may cause the operation replay video to jump
to the second operation interface corresponding to the second operation event while the display

progress of the playback progress bar is adjusted.

[00106] For example, as shown in FIG. 6, after the second operation event 603 is determined,
the computer device determines the second playback time point corresponding to the second
operation event 603 based on the second operation event 603 and the time stamp corresponding to
the operation event sequence, positions a playback progress bar 604 in an operation video replay
area 601 to the second playback time point corresponding to the second operation event 603, and
causes the operation replay video 605 to jump to the second operation interface corresponding to

the second operation event 603.

[00107] In the foregoing embodiment, in a case that the first trigger operation on the
playback progress bar is received, the first operation event in the operation event list may be
marked by determining the first playback time point and the first operation event, and the display
progress of the playback progress bar is adjusted, to cause the operation replay video to jump to the
first operation interface. In addition, in a case that the second trigger operation on the second
operation event is received, the second operation event may be marked, the display progress of the
playback progress bar is adjusted, and the operation replay video is jumped to the second operation
interface, so that bidirectional association positioning is implemented between the operation event

list and the playback progress bar, thereby optimizing an operation data display effect.

[00108] In a possible implementation, considering that a large quantity of operation events
may be generated in a program testing process, if all the operation events are directly displayed in
the operation event list, the user may not be able to quickly find a target operation event. Therefore,
to improve efficiency of searching for the operation event, the computer device may further

hierarchically divide the operation events in the operation event list.

[00109] In a possible implementation, after the operation event sequence is obtained, the
computer device may perform hierarchical division on the application operation interfaces based on
application operation interfaces involved in an operation process according to an interface jump
relationship of the application operation interfaces, to obtain a multi-level application operation
interface.
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[00110] In some embodiments, an application control in an i level application operation
interface is triggered to jump to an (i+1)™ level application operation interface. For example, a main
interface of the application may be used as a 1** level application operation interface, and an
application interface displayed and jumped by triggering the application control in the main

interface may be used as a 2" level application operation interface, and so on.

[00111] Further, the computer device may divide the operation events in the operation event
list based on the multi-level application operation interface obtained through division, determine an
operation event executed in the i level application operation interface as an i level operation
event, and display, in the operation event list, the (i+1)™ level operation event hierarchically below

the i™ level operation event.

[00112] For example, the operation event executed by the user on the 1% level application
operation interface is determined as a 1% level operation event. After jumping from the 1% level
application operation interface to the 2" level application operation interface, an operation event
executed on the 2" level application operation interface is a 2" level operation event, so that the 2"
level operation event may be displayed below the 1% level operation event in the operation event

list.

[00113] In some embodiments, a display size of the 2" level operation event may be set to be
less than a display size of the 1% level operation event, or the 2™ level operation event may be
collapsed, and in a case that a trigger operation on the 1% level operation event is received, the 2"

level operation event is expanded and displayed.

[00114] In a possible implementation, in a case that a fourth trigger operation on the i level
operation event is received, the computer device causes the operation replay video to jump to a third
operation interface corresponding to the i level operation event based on the fourth trigger
operation. In addition, to help the user view the (i+1)™ level operation event in the i level operation
event, the computer device may display, on the playback progress bar, an (i+1)™" level playback
marking point corresponding to the (i+1)™ level operation event corresponding to the i level
operation event. In this way, in response to a fifth trigger operation on the (i+1)™ level playback
marking point, the computer device may cause the operation replay video to jump to the fourth
operation interface corresponding to the (i+1)™ level operation event. The operation event is
hierarchically displayed based on the application operation interfaces, and the operation events in
different application operation interfaces are displayed in different levels, which can effectively

help the user quickly position the application operation interface where the operation event locates.
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[00115] For example, in a case that a clicking/tapping operation on the 1% level operation
event is received, the computer device causes the operation replay video to jump to an operation
interface corresponding to the 1% level operation event, and displays, on the playback progress bar,
a playback marking point corresponding to the 2" level operation event, so as to help the user

quickly view the 2" level operation event.

[00116] For example, as shown in FIG. 7, in a case that a clicking/tapping operation on a 1*
level operation event 703 in an operation event list 702 is received, the computer device causes an
operation replay video 705 in an operation video replay area 701 to jump to an operation interface
corresponding to the 1% level operation event 703, and displays, on a playback progress bar 706, a

playback marking point corresponding to a 2" level operation event 704.

[00117] In the foregoing embodiment, application operation interfaces are hierarchically
divided, an operation event in each application operation interface is hierarchically divided based on
a level division result of the application operation interfaces, and each operation event is displayed
in the operation event list based on an event level division result. In this way, a display effect of the
operation event list is optimized, and efficiency of viewing the operation data by the user is

improved.

[00118] In a possible implementation, to help the user view the operation events of the same
type through replay, the computer device may further group the operation events based on an
operation event sequence and an operation event type, to obtain an operation event grouping result.
The operation events of the same type in the operation event grouping result are grouped together.
Then the computer device may first display an event group in the operation event list based on the
operation event grouping result. In this way, in a case that a sixth trigger operation on the first event
group is received, the computer device may expand and display, in the operation event list, each

operation event in the first event group.

[00119] In a possible implementation, the foregoing manner of hierarchically displaying
operation events based on the application operation interfaces and the foregoing manner of
grouping and displaying the operation event sequences based on the operation event types may be
applied independently or in combination, which is not limited in this disclosure. A specific manner
may be determined based on complexity of a program testing process. For example, if the program
testing process involves frequent switching between application operation interfaces, the manner of
hierarchically displaying the operation events based on the application operation interfaces may be
adopted. For example, if the program testing process involves a relatively large quantity of

operation events of the same type, the manner of grouping and displaying the operation event
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sequences based on the operation event types may be adopted. Certainly, the operation event
sequences may also be displayed hierarchically first in the manner of hierarchically displaying the
operation events based on the application operation interfaces, and the operation event sequences
are grouped and displayed based on the operation event types in each level of operation event

sequence.

[00120] In a possible implementation, to help the user modify program code in time upon
finding a program problem while viewing operation data, the computer device may further associate
a control interaction event with a control code segment. The control interaction event is an event

that implements interface interaction based on a trigger operation on a control.

[00121] In a possible implementation, the computer device may screen the operation events
for the control interaction event based on the operation event sequence, and display a corresponding
control code positioning button in each control interaction event in the operation event list. In this
way, in a case that a seventh trigger operation performed by the user on the first control code
positioning button is received, the computer device may directly jump and display a first control
code segment corresponding to the first control code positioning button in a sequence code

corresponding to the operation event sequence.

[00122] In a possible implementation, a control code display area is further displayed on the
operation replay interface, and the control code display area is configured to display the foregoing
first control code segment. For example, in a case that an operation on the first control code
positioning button has not been received, the control code display area may be hidden, or the
control code display area is blank (namely, no code segment is displayed), or a control code
segment corresponding to a currently played operation event is displayed. In a possible
implementation, in a case that an operation performed by the user on the first control code
positioning button is received, the first control code segment corresponding to the first control code
positioning button in the sequence code corresponding to the operation event sequence is jumped
and displayed in the operation video replay area. In a possible implementation, in a case that the
operation performed by the user on the first control code positioning button is received, a control
code display interface is displayed on the operation replay interface in a suspended manner. The
control code display interface is configured to display the first control code segment corresponding
to the first control code positioning button in the sequence code corresponding to the operation

event sequence.

[00123] The first control code segment may further be displayed on the operation replay

interface in a plurality of manners, which may be displayed on the operation replay interface from
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the perspective of interface function integration, or may be separately displayed on another interface

from the perspective of interface aesthetics.

[00124] In a possible implementation, considering that a plurality of testers may participate
in the program test, in other words, a plurality of groups of operation event sequences may exist, to
improve efficiency of viewing the operation data by the user and switching between a plurality of
groups of operation event sequences, the computer device may further display the sequence

switching button in the operation video replay area.

[00125] In a possible implementation, in a case that an eighth trigger operation performed by
the user on the sequence switching button is received, the computer device may switch an operation
replay video corresponding to a current operation event sequence in the operation video replay area
to an operation replay video corresponding to another operation event sequence, and switch each
operation event corresponding to the current operation event sequence in the operation event list to

an operation event corresponding to another operation event sequence.

[00126] In a possible implementation, the operation video replay area may be displayed in
discrete screens. For example, in a case that an operation performed by the user on the sequence
switching button is received, an operation replay video corresponding to the first operation event
sequence is displayed in a first area in the operation video replay area, and an operation replay
video corresponding to the second operation event is displayed in a second area in an operation
video restoration area. In this case, the operation events included in the first operation event
sequence and the second operation event sequence may be the same, and comparison between the
first operation event sequence and the second operation event sequence may be performed on same
screens, which can help the user quickly determine a difference between the first operation event
sequence and the second operation event sequence, thereby quickly positioning a problem of the
application. For example, the first operation event sequence may be a preset standard event
sequence, and an operation replay video corresponding to the first operation event sequence is a
standard operation replay video. If the operation replay video corresponding to the second operation
event sequence is different from the operation replay video corresponding to the first operation
event sequence, the operation replay video corresponding to the second operation event sequence

has a problem.

[00127] FIG. 8 is a structural block diagram of an operation data display apparatus according

to an exemplary embodiment of this disclosure. The apparatus includes:

a first display module 801, configured to display an operation replay interface, the

operation replay interface being configured to display operation data generated in a program testing
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process, the operation replay interface including an operation video replay area and an operation
event list, the operation video replay area displaying an operation replay video and a playback
progress bar, the operation replay video being generated by simulating a user operation based on an
operation event sequence, an operation event included in the operation event sequence being
displayed in the operation event list, and the playback progress bar being positioned in association

with the operation event in the operation event list;

a second display module 802, configured to cause, in response to a first trigger
operation on the playback progress bar, the operation replay video to jump to a first operation
interface, and mark, in the operation event list, a first operation event corresponding to a first
playback time point, the first operation interface being an operation interface corresponding to the

first playback time point indicated by the first trigger operation; and

a third display module 803, configured to mark, in response to a second trigger
operation on a second operation event in the operation event list, the second operation event, and
position the playback progress bar to a second playback time point corresponding to the second

operation event.
[00128] In some embodiments, the second display module 802 is configured to:

determine, in response to the first trigger operation on the playback progress bar, the

first playback time point corresponding to the first trigger operation on the playback progress bar;

determine the first operation event based on the first playback time point and the

operation event sequence, and mark the first operation event in the operation event list; and

cause the operation replay video to jump to the first operation interface based on the
first playback time point and the first operation event, the first operation interface corresponding to

the first operation event.
[00129] In some embodiments, the second display module 802 is further configured to:

determine the first operation event from the operation event sequence though binary
search based on the first playback time point and a time stamp corresponding to the operation event
sequence, the time stamp representing a playback time point corresponding to each operation event

in the operation event sequence; and

mark the first operation event in the operation event list and each operation event

occurring before the first operation event.

[00130] In some embodiments, the third display module 803 is configured to:
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mark, in response to the second trigger operation on the second operation event in
the operation event list, the second operation event and each operation event in the operation event

list that occurs before the second operation event;

determine a second playback time point corresponding to the second operation event
based on the second operation event and the time stamp corresponding to the operation event
sequence, the time stamp representing a playback time point corresponding to each operation event

in the operation event sequence; and

position the playback progress bar to the second playback time point corresponding

to the second operation event.
[00131] In some embodiments, the third display module 803 is further configured to:

cause the operation replay video to jump to a second operation interface based on the
second playback time point and the second operation event, the second operation interface

corresponding to the second operation event; and

adjust a display progress of the playback progress bar based on the second playback
time point and a total playback duration of the operation replay video, the display progress being

positively correlated with a playback duration of the operation replay video.
[00132] In some embodiments, the first display module 801 is configured to:

obtain the operation event sequence in a case that a third trigger operation on an

operation replay control is received;

simulate the user operation on an application interface based on the operation event
sequence, generating the operation replay video, and display the operation replay video in the

operation video replay area on the operation replay interface;

display the playback progress bar in the operation video replay area based on the

total playback duration corresponding to the operation replay video; and

sort operation events in the operation event sequence in chronological order of
operations based on the operation time sequence, and display the operation events in the operation

event list on the operation replay interface.
[00133] In some embodiments, the first display module 801 is further configured to:

screen the operation events in the operation event sequence, to obtain a screened
operation event, the screened operation event including an interface change event and a control
interaction event, the interface change event being an operation event that generates an interface
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jump, and the control interaction event being an event that implements interface interaction based

on a trigger operation on a control; and

sort the screened operation events in chronological order of operations, and display

the screened operation events in the operation event list.
[00134] In some embodiments, the apparatus further includes:

a level division module, configured to hierarchically divide an application operation
interface based on the operation event sequence, to obtain a multi-level application operation
interface, an application control in an i level application operation interface being triggered to

jump to an (i+1)™ level application operation interface;

an event division module, configured to divide, based on the multi-level application
operation interface obtained through division, the operation events in the operation event list, and
determine, as an i level operation event, an operation event executed in the i level application

operation interface; and

a fourth display module, configured to hierarchically display, in the operation event

list, an (i+1)™ level operation event below the i level operation event.
[00135] In some embodiments, the apparatus further includes:

a playback jumping module, configured to cause, in response to a fourth trigger
operation on the i level operation event, the operation replay video to jump to a third operation

interface corresponding to the i level operation event; and

a fifth display module, configured to display, on the playback progress bar, an (i+1)™®
level playback marking point corresponding to the (i+1)™ level operation event corresponding to the

i level operation event.

[00136] The playback jumping module is further configured to cause, in response to a fifth
trigger operation on the (i+1)" level playback marking point, the operation replay video to jump to a

fourth operation interface corresponding to the (i+1)™ level operation event.
[00137] In some embodiments, the apparatus further includes:

a grouping module, configured to group the operation events based on the operation
event sequence and an operation event type, to obtain an operation event grouping result, operation

events of the same type in the operation event grouping result being grouped together;

a sixth display module, configured to display an event group in the operation event
list based on the operation event grouping result; and

26



a seventh display module, configured to expand and display, in response to a sixth
trigger operation on a first event group, each operation event in the first event group in the operation

event list.
[00138] In some embodiments, the apparatus further includes:

a screening module, configured to screen the operation events for a control
interaction event based on the operation event sequence, the control interaction event being an event

that implements interface interaction based on a trigger operation on a control;

an eighth display module, configured to display a corresponding control code

positioning button in the control interaction event in the operation event list; and

a ninth display module, configured to jump and display, in response to a seventh
trigger operation on a first control code positioning button, a first control code segment
corresponding to the first control code positioning button in a sequence code corresponding to the

operation event sequence.

[00139] In some embodiments, a sequence switching button is further displayed on the

operation video replay area.
[00140] The apparatus further includes:

a switching display module, configured to switch and display, in response to an
eighth trigger operation on the sequence switching button, the operation replay video in the

operation video replay area, and switch and display the operation event in the operation event list.

[00141] Based on the above, in the embodiments of this disclosure, the operation data
generated in the program testing process is displayed through the operation replay interface. The
operation replay interface includes the operation video replay area and the operation event list, the
operation replay video and the playback progress bar are displayed in the operation video replay
area, the operation event is displayed in the operation event list, and the playback progress bar is
positioned in association with the operation event. In this way, in a case that the first trigger
operation on the playback progress bar is received, the operation replay video may be jumped the
first operation interface corresponding to the first playback time point specified by the first trigger
operation, and the first operation event corresponding to the first playback time point in the
operation event list may further be marked. In a case that the second trigger operation performed on
the second operation event in the operation event list is received, the second operation event can be
marked, and the playback progress bar may further be positioned to the second playback time point

corresponding to the second operation event, which implement bidirectional association positioning
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between the operation event list and the playback progress bar and optimizes an operation data
display effect, thereby optimizing an operation data display effect, enriching operation data display
manners, and improving operation data display efficiency. The user does not need to switch between
the video progress bar and the operation event list, and can directly determine the operation event
corresponding to a current playback time point, which is simpler in operation and consumes less

time.

[00142] The apparatus provided in the foregoing embodiment is illustrated only with an
example of division of the foregoing function modules. In practical applications, the foregoing
functions may be allocated to and completed by different function modules according to
requirements. In other words, the internal structure of the apparatus is divided into different
function modules to complete all or some of the functions described above. In addition, the
apparatus provided in the foregoing embodiments and the method embodiments belong to the same
concept. For details of an implementation process, reference may be made to the method

embodiments. Details are not described herein again.

[00143] FIG. 9 is a schematic structural diagram of a computer device according to an
exemplary embodiment of this disclosure. For example, the computer device 900 includes
processing circuitry, such as a central processing unit (CPU) 901, a system memory 904 including a
random access memory 902 and a read-only memory 903, and a system bus 905 connecting the
system memory 904 and the central processing unit 901. The computer device 900 further includes
a basic input/output (I/O) system 906 assisting in information transmission between devices in the
computer, and a mass storage device 907 configured to store an operating system 913, an

application 914, and another program module 915.

[00144] The basic input/output system 906 includes a display 908 configured to display
information and an input device 909 such as a mouse and a keyboard for a user to input
information. The display 908 and the input device 909 are both connected to the CPU 901 through
an /O controller 910 connected to the system bus 905. The basic I/O system 906 may further
include the I/O controller 910 for receiving and processing input from a plurality of other devices
such as a keyboard, a mouse, an electronic stylus, or the like. Similarly, the I/O controller 910

further provides an output to a display screen, a printer, or another type of output device.

[00145] The mass storage device 907 is connected to the CPU 901 through a mass storage
controller (not shown) connected to the system bus 905. The mass storage device 907 and a

computer-readable medium associated with the mass storage device provide non-volatile storage for
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the computer device 900. In other words, the mass storage device 907 may include a

computer-readable medium (not shown) such as a hard disk or a drive.

[00146] The computer-readable medium may include a computer storage medium, such as a
non-transitory computer-readable storage medium and a communication medium. The computer
storage medium includes volatile and non-volatile media, and removable and non-removable media
implemented by using any method or technology used for storing information such as
computer-readable instructions, data structures, program modules, or other data. The computer
storage medium includes a random access memory (RAM), a read only memory (ROM), a flash
memory or another solid-state storage technology, a compact disc read-only memory (CD-ROM), a
digital versatile disc (DVD) or another optical memory, a magnetic cassette, a magnetic tape, or
another magnetic storage device. Certainly, a person skilled in the art may learn that the computer
storage medium is not limited to the foregoing several types. The foregoing system memory 904

and the mass storage device 907 may be collectively referred to as a memory.

[00147] The memory has one or more programs stored therein, the one or more programs
being configured to be executed by one or more CPUs 901, and the one or more programs including
instructions for implementing the foregoing method. The CPU 901 executes the one or more

programs to implement the method provided in the foregoing method embodiments.

[00148] According to the embodiments of this disclosure, the computer device 900 may
further be connected, through a network such as the Internet, to a remote computer on the network
and run. In other words, the computer device 900 may be connected to a network 911 through a
network interface unit 912 connected to the system bus 905, or may be connected to another type of

network or a remote computer system (not shown) through the network interface unit 912.

[00149] An embodiment of this disclosure further provides a computer-readable storage
medium, having at least one instruction stored therein, the at least one instruction being loaded and
executed by a processor to implement the operation data display method provided in the foregoing

method embodiments.

[00150] In some embodiments, the computer-readable storage medium may include a ROM,
a RAM, a solid state drive (SSD), an optical disc, or the like. The RAM may include a resistance

random access memory (ReRAM) and a dynamic random access memory (DRAM).

[00151] An embodiment of this disclosure provides a computer program product, including
computer instruction, the computer instruction being stored in a computer-readable storage medium.

A processor of a computer device reads the computer instruction from the computer-readable
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storage medium, and the processor executes the computer instruction, so that the computer device

performs the operation data display method in the foregoing method embodiments.

[00152] A person of ordinary skill in the art may understand that all or some of the operations
of the foregoing embodiments may be implemented by hardware, or may be implemented by a
program instructing relevant hardware. The program may be stored in a computer-readable storage

medium. The storage medium may be a ROM, a magnetic disk, an optical disc, or the like.

[00153] The foregoing descriptions are merely exemplary embodiments of this disclosure,
but are not intended to limit this disclosure. Any modification, equivalent replacement, or
improvement made within the spirit and principle of this disclosure shall fall within the protection

scope of this disclosure.
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CLAIMS

What is claimed is:

1. An operation data display method, executable by a computer device, comprising:

displaying an operation replay interface, the operation replay interface being configured to
display operation data generated in a program testing process, the operation replay interface
comprising an operation video replay area and an operation event list, the operation video replay
area displaying an operation replay video and a playback progress bar, the operation replay video
being generated by simulating a user operation based on an operation event sequence, an operation
event comprised in the operation event sequence being displayed in the operation event list, and the
playback progress bar being positioned in association with the operation event in the operation

event list;

based on a first trigger operation being performed on the playback progress bar, causing the
operation replay video to jump to a first operation interface, and marking, in the operation event list,
a first operation event corresponding to a first playback time point, the first operation interface
being an operation interface corresponding to the first playback time point indicated by the first

trigger operation; and

based on a second trigger operation being performed on a second operation event in the
operation event list, marking the second operation event, and positioning the playback progress bar

to a second playback time point corresponding to the second operation event.

2. The method according to claim 1, wherein the based on a first trigger operation being
performed on the playback progress bar, causing the operation replay video to jump to a first
operation interface, and marking, in the operation event list, a first operation event corresponding to

a first playback time point comprise:

based on the first trigger operation being performed on the playback progress bar, determining
the first playback time point corresponding to the first trigger operation on the playback progress

bar;

determining the first operation event based on the first playback time point and the operation

event sequence, and marking the first operation event in the operation event list; and

causing the operation replay video to jump to the first operation interface based on the first
playback time point and the first operation event, the first operation interface corresponding to the

first operation event.
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3. The method according to claim 2, wherein the determining the first operation event based on
the first playback time point and the operation event sequence, and marking the first operation event

in the operation event list comprise:

determining the first operation event from the operation event sequence though binary search
based on the first playback time point and a time stamp corresponding to the operation event
sequence, the time stamp representing a playback time point corresponding to each operation event

in the operation event sequence; and

marking the first operation event in the operation event list and each operation event occurring

before the first operation event.

4. The method according to any one of claims 1 to 3, wherein the based on a second trigger
operation being performed on a second operation event in the operation event list, marking the
second operation event, and positioning the playback progress bar to a second playback time point

corresponding to the second operation event comprise:

based on the second trigger operation being performed on the second operation event in the
operation event list, marking the second operation event and each operation event in the operation

event list that occurs before the second operation event;

determining a second playback time point corresponding to the second operation event based
on the second operation event and the time stamp corresponding to the operation event sequence,
the time stamp representing a playback time point corresponding to each operation event in the

operation event sequence; and

positioning the playback progress bar to the second playback time point corresponding to the

second operation event.

5. The method according to claim 4, wherein the positioning the playback progress bar to a

second playback time point corresponding to the second operation event comprises:

causing the operation replay video to jump to a second operation interface based on the second
playback time point and the second operation event, the second operation interface corresponding to

the second operation event; and

adjusting a display progress of the playback progress bar based on the second playback time
point and a total playback duration of the operation replay video, the display progress being

positively correlated with a playback duration of the operation replay video.

6. The method according to any one of claims 1 to 5, wherein the displaying an operation
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replay interface comprises:

obtaining the operation event sequence in a case that a third trigger operation on an operation

replay control is received;

simulating the user operation on an application interface based on the operation event
sequence, generating the operation replay video, and displaying the operation replay video in the

operation video replay area on the operation replay interface;

displaying the playback progress bar in the operation video replay area based on the total

playback duration corresponding to the operation replay video; and

sorting operation events in the operation event sequence in chronological order of operations
based on the operation time sequence, and displaying the operation events in the operation event list

on the operation replay interface.

7. The method according to claim 6, wherein the sorting operation events in the operation
event sequence in chronological order of operations based on the operation time sequence, and
displaying the operation events in the operation event list on the operation replay interface

comprise:

screening the operation events in the operation event sequence, to obtain a screened operation
event, the screened operation event comprising an interface change event and a control interaction
event, the interface change event being an operation event that generates an interface jump, and the
control interaction event being an event that implements interface interaction based on a trigger

operation on a control; and

sorting the screened operation events in chronological order of operations, and displaying the

screened operation events in the operation event list.
8. The method according to any one of claims 1 to 7, further comprising:

hierarchically dividing an application operation interface based on the operation event
sequence, to obtain a multi-level application operation interface, an application control in an i
level application operation interface being triggered to jump to an (i+1)™ level application operation

interface;

dividing, based on the multi-level application operation interface obtained through division,
the operation events in the operation event list, and determining, as an i level operation event, an

operation event executed in the i level application operation interface; and
hierarchically displaying, in the operation event list, an (i+1)™ level operation event below the
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i level operation event.
9. The method according to claim 8, further comprising:

based on a fourth trigger operation being performed on the i level operation event, causing
the operation replay video to jump to a third operation interface corresponding to the i™ level

operation event;

displaying, on the playback progress bar, an (i+1)" level playback marking point

corresponding to the (i+1)™ level operation event corresponding to the i level operation event; and

based on a fifth trigger operation being performed on the (i+1)™ level playback marking point,
causing the operation replay video to jump to a fourth operation interface corresponding to the

(i+1)™ level operation event.
10. The method according to any one of claims 1 to 9, further comprising:

grouping the operation events based on the operation event sequence and an operation event
type, to obtain an operation event grouping result, operation events of the same type in the operation

event grouping result being grouped together;

displaying an event group in the operation event list based on the operation event grouping

result; and

based on a sixth trigger operation being performed on a first event group, expanding and

displaying each operation event in the first event group in the operation event list.
11. The method according to any one of claims 1 to 10, further comprising:

screening the operation events for a control interaction event based on the operation event
sequence, the control interaction event being an event that implements interface interaction based

on a trigger operation on a control;

displaying a corresponding control code positioning button in the control interaction event in

the operation event list; and

based on a seventh trigger operation being performed on a first control code positioning
button, jumping and displaying a first control code segment corresponding to the first control code

positioning button in a sequence code corresponding to the operation event sequence.

12. The method according to any one of claims 1 to 11, wherein a sequence switching button is

further displayed on the operation video replay area; and

the method further comprises:
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based on an eighth trigger operation being performed on the sequence switching button,
switching and displaying the operation replay video in the operation video replay area, and

switching and displaying the operation event in the operation event list.
13. An operation data display apparatus, comprising:

a first display module, configured to display an operation replay interface, the operation replay
interface being configured to display operation data generated in a program testing process, the
operation replay interface comprising an operation video replay area and an operation event list, the
operation video replay area displaying an operation replay video and a playback progress bar, the
operation replay video being generated by simulating a user operation based on an operation event
sequence, an operation event comprised in the operation event sequence being displayed in the
operation event list, and the playback progress bar being positioned in association with the

operation event in the operation event list;

a second display module, configured to, based on a first trigger operation being performed on
the playback progress bar, cause the operation replay video to jump to a first operation interface,
and mark, in the operation event list, a first operation event corresponding to a first playback time
point, the first operation interface being an operation interface corresponding to the first playback

time point indicated by the first trigger operation; and

a third display module, configured to, based on a second trigger operation being performed on
a second operation event in the operation event list, mark the second operation event, and position
the playback progress bar to a second playback time point corresponding to the second operation

event.

14. A computer device, comprising a processor and a memory, the memory having at least one
instruction stored therein, the at least one instruction being executed by the processor to implement

the operation data display method according to any one of claims 1 to 12.

15. A computer-readable storage medium, having at least one instruction stored therein, the at
least one instruction being loaded and executed by a processor to implement the operation data

display method according to any one of claims 1 to 12.

16. A computer program product, comprising a computer instruction, the computer instruction
being stored in a computer-readable storage medium, a processor of a computer device reading the
computer instruction from the computer-readable storage medium, the processor executing the
computer instruction to cause the computer device to perform the operation data display method

according to any one of claims 1 to 12.
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