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(57) Abstract: Provided is a method for detect-
ing power consumption of an application, in-
cluding following steps: when a screen of a
mobile terminal is turned on, detecting wakeup
times, wake-lock time duration and CPU utiliz-
ation of applications in the time duration of
screen-off by a device for detecting power con-
sumption of an application; prompting that
power consumption of an application is abnor-
mal by said device when said application satis-
fies at least one of following conditions:
wakeup times reach a first threshold value;
wake-lock time duration reaches a second
threshold value; CPU utilization reaches a
third threshold value. The method provided in
the present disclosure is capable of detecting
whether power consumption of an application
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further provides a device and a computer stor-

Figure 1

age medium for detecting power consumption
of an application.



WO 2014/183455 A1 WAL 00N 0000 O A

Published:
—  with international search report (Art. 21(3))



WO 2014/183455 PCT/CN2013/090539

[1]
[2]

[3]

[4]
[5]

[6]

[7]
[8]

[9]

[10]

[11]

Description

Title of Invention: METHOD, DEVICE AND COMPUTER
STORAGE MEDIUM FOR DETECTING POWER CON-

SUMPTION OF AN APPLICATION
[FIELD OF THE INVENTION]

This application claims priority to Chinese Application No.

201310185841.X, “METHOD AND DEVICE FOR DETECTING POWER CON-
SUMPTION OF AN APPLICATION”, filed on May 17,2013, which is hereby in-
corporated by reference in its entirety.

The present disclosure relates to smart mobile terminal technology, more particularly
to a method, device and a computer storage medium for detecting power consumption
of an application.

[BACKGROUND OF THE INVENTION]

With the development of mobile internet, smart mobile terminals are more and more
widespread, and large amount of applications spring up to attract massive users.
However, some applications often consume too much power due to defects on design
or due to inconsideration of power saving.

The prior art method for detecting power consumption of applications is realized by
acquiring the amount of power consumption of applications directly, and then
analyzing and ranking said applications according to the amount of power con-
sumption (as shown in figure 5). Said prior art method for detecting power con-
sumption of applications is based on the amount of power consumption only, however,
higher amount of power consumption does not means that the power consumption is
abnormal. Therefore, said traditional method can not detect whether power con-
sumption of an application is abnormal.

[SUMMARY OF THE INVENTION]

In view of defects existing in the prior art mentioned above, in one aspect, the
present disclosure provides a method for detecting whether power consumption of an
application is abnormal:

A method for detecting power consumption of an application includes following
steps:

when a screen of a mobile terminal is turned on, detecting wakeup times, wake-lock
time duration and CPU utilization of applications in a time duration of screen-off by a
device for detecting power consumption of an application;

when an application satisfies at least one of following conditions, prompting that

power consumption of the application is abnormal by said device:
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wakeup times reaches a first threshold value;

wake-lock time duration reaches a second threshold value; and

CPU utilization reaches a third threshold value.

In another aspect, the present disclosure provides a device for detecting power con-
sumption of an application, including:

a detecting module, used for detecting, when the screen of the mobile terminal is
turned on, wakeup times, wake-lock time duration and CPU utilization of applications
in a time duration of screen-off; and

an abnormal prompting module, used for prompting that power consumption of an
application is abnormal when said application satisfies at least one of following
conditions:

wakeup times reaches a first threshold value;

wake-lock time duration reaches a second threshold value; and

CPU utilization reaches a third threshold value.

In another aspect, the present disclosure provides a computer storage medium for
detecting power consumption of an application, including computer executable in-
structions, said computer executable instructions are used for executing a method for
detecting power consumption of an application, wherein, the method includes:

when a screen of a mobile device is turned on, detecting wakeup times, wake-lock
time duration and CPU utilization of applications in a time duration of screen-off by a
device for detecting power consumption of an application;

when an application satisfies at least one of following conditions, prompting that
power consumption of the application is abnormal by said device:

said wakeup times reaches a first threshold value;

said wake-lock time duration reaches a second threshold value; and

said CPU utilization reaches a third threshold value.

The method, device and non-transitory computer readable storage medium
mentioned above are used for detecting power consumption of an application by
detecting, when the screen of the mobile terminal is turned on, wakeup times, wake-
lock time duration and CPU utilization of applications in the time duration of screen-
off. When at least one of the three parameters reaches corresponding threshold value,
said device prompts that power consumption of an application is abnormal. Because, if
the wakeup times or wake-lock time duration or CPU utilization of an application is
too high in the time duration of screen-off, it reflects that there are excessive activities
existing in said application, which causes power consumption abnormal. Therefore,
said method and device are capable of detecting power consumption of an application,
thereby the user can process said application having abnormal power consumption

according to the prompt.
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[BRIEF DESCRIPTION OF THE DRAWINGS]

Figure 1 is a schematic flow diagram illustrating the method for detecting power con-
sumption of an application according to one embodiment of the present invention;

Figure 2 is a flow diagram illustrating a method for detecting power consumption of
an application according to another embodiment of the present invention;

Figure 3 is a structure diagram illustrating the device for detecting power con-
sumption of an application according to one embodiment of the present invention;

Figure 4 is a structure diagram illustrating a device for detecting power consumption
of an application according to another embodiment of the present invention;

Figure 5 is a schematic diagram illustrating a ranking list of power consumption of
applications in the prior art.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]

In one embodiment as shown in Figure 1, a method for detecting power consumption
of an application is provided, the method includes following steps:

S102, when a screen of a mobile terminal is turned on, detecting wakeup times,
wake-lock time duration and CPU utilization of applications in the time duration of
screen-off by a device for detecting power consumption of an application.

The mobile terminal mentioned in the present disclosure refers to all kinds of
portable mobile intelligent devices used under wireless network environment,
including a mobile phone, a PDA and a tablet PC, and so on. Said time duration of
screen-off refers to the period from screen-off to screen-on of a mobile terminal.

In the period from screen-off to screen-on of a mobile terminal, if there is an ap-
plication whose wakeup times is too many, wake-lock time duration is too long and
CPU utilization is too high, it reflects that there are excessive activities existing in said
application, which causes power consumption abnormal.

In one embodiment, when a screen of a said mobile terminal is turned on, detecting
whether time duration of screen-off reaches preset value of time duration, if it does,
then detecting wakeup times, wake-lock time duration and CPU utilization of ap-
plications in the time duration of screen-off; if not, then not processing.

In one embodiment, recording current first wakeup times, first wake-lock time
duration and first CPU time slice when a screen of a mobile terminal is turned off; fur-
thermore, recording current second wakeup times, second wake-lock time duration and
second CPU time slice when said screen of said mobile terminal is turned on.

Furthermore, in said S102, the wakeup times of an application in the time duration of
screen-off is calculated as a ratio of the difference between said second wakeup times
and said first wakeup times to said time duration of screen-off; the wake-lock time
duration of an application in the time duration of screen-off is calculated as a ratio of

the difference between said second wake-lock time duration and said first wake-lock
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time duration to said time duration of screen-off; and the CPU utilization of an ap-
plication in the time duration of screen-off is calculated as a ratio of the difference
between said second CPU time slice and said first CPU time slice to said time duration
of screen-off.

S104, prompting that power consumption of the application is abnormal when said
application satisfies at least one of following conditions by said device: wakeup times
reach a first threshold value; wake-lock time duration reaches a second threshold
value; and CPU utilization reaches a third threshold value.

Particularly, when the application satisfies at least one of the three conditions, it
reflects that power consumption of said application is abnormal, the method is capable
of prompting the user that power consumption of the application is abnormal, and the
user may process said application having abnormal power consumption according to
the prompt.

In another embodiment as shown in Figure 2, a method for detecting power con-
sumption of an application is provided, the method includes following steps:

S202, when said screen of said mobile terminal is turned off, recording current first
wakeup times, first wake-lock time duration, first CPU time slice and current first time
by said device.

S204, when said screen of said mobile terminal is turned on, recording current
second wakeup times, second wake-lock time duration, second CPU time slice and
current second time by said device.

5206, detecting whether time duration of screen-off reaches preset value of time
duration by said device, if it does, then turning to S208, if not, then going to the end.

Particularly, said time duration of screen-off is time difference between said first
time and said second time. Preferably, said preset value of time duration may be, but
not limited to, 15 minutes. The possibility of misjudgments can be reduced efficiently
and the accuracy of detection can be improved by means of detecting wakeup times,
wake-lock time duration and CPU utilization of applications until time duration of
screen-off reaches said preset value of time duration.

5208, calculating wakeup times, wake-lock time duration and CPU utilization of ap-
plications in the time duration of screen-off by said device.

Particularly, the formula for calculating said wakeup times of each application in the
time duration of screen-off is: (R2-R1)/(T2-T1); the formula for calculating said wake-
lock time duration of each application in the time duration of screen-off is:
(W2-WD/(T2-T1); the formula for calculating said CPU utilization of each application
is: (N2-N1)/(T2-T1). Wherein, R2 is the second wakeup times, Rlis the first wakeup
times, W2 is the second wake-lock time duration, W1 is the first wake-lock time
duration, N2 is the second CPU time slice, Ni is the first CPU time slice, T2 is the
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second time, and T1 is the first time.

5210, detecting whether wakeup times of an application reaches a first threshold
value by said device.

5212, detecting whether wake-lock time duration of an application reaches a second
threshold value by said device.

5214, detecting whether CPU utilization of an application reaches a third threshold
value by said device.

5216, judging whether at least one of the conditions mentioned above is satisfied by
said device, if it is, then turning to S218, if not, then going to the end.

S218, prompting that power consumption of said application is abnormal by said
device.

During the period that a mobile terminal turns from screen-off working state to
screen-off standby state, if there is an application not releasing wake-type-partial lock,
said mobile terminal will be kept in screen-off working state, thereby causing
abnormal power consumption. In this embodiment, wake-lock time duration of each
application in the time duration of screen-off can be calculated, if wake-lock time
duration of an application reaches said preset second threshold value in the time
duration of screen-off, it reflects that said application is likely to continue working in
the time duration of screen-off, therefore the power consumption of said application is
abnormal.

Moreover, when said mobile terminal gets into screen-off standby state, if there is an
application setting an RTC-Wakeup timer, when a certain time is met, system of said
mobile terminal will be awakened up and get into screen-off working state, thereby
causing power consumption abnormal. In this embodiment, wakeup times of said ap-
plication can be accumulated and recorded whenever the system is awakened up and
gets into screen-off working state, so that, said first wakeup times can be obtained
when the screen of said mobile terminal is turned off, and said second wakeup times
can be obtained when the screen of said mobile terminal is turned on. If said wakeup
times of an application in the time duration of screen-off reaches said first threshold
value, it reflects that said wakeup times of said application is too many, and the power
consumption of said application is abnormal.

Taking a mobile phone as an example, working states of a mobile phone include
screen-on working state, screen-dark working state, screen-off working state and
screen-off standby state. Abnormal power consumption means that there are excessive
activities existing in an application in the time duration of screen-off of said mobile
phone. When the working state of said mobile phone migrates through each of the
above working states one by one from screen-on working state to screen-off standby

state, the faster is the migration, the lower is the power consumption of said mobile
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phone. During the process that the working state of said mobile phone migrates from
screen-on working state to screen-off standby state, if there is an application
maintaining a wake-type-partial lock, said mobile phone will stay at screen-off
working state; until all applications release said lock, said mobile phone is able to
migrate to screen-off standby state. At screen-off standby state, if there is an ap-
plication setting an RTC-wakeup timer, when the preset time is met, the system will be
awakened up and get into screen-off working state.

Therefore, it can be known effectively which application has excessive activities in
the time duration of screen-off of the mobile terminal by detecting wakeup times,
wake-lock time duration and CPU utilization of each application in the time duration
of screen-off, thereby the system can identify which application has abnormal power
consumption, and prompt the user to process the application having abnormal power
consumption.

In one preferred embodiment, said first threshold value is 40 times/hour, said second
threshold value is 2minutes/hour and said third threshold value is 3%. It should be un-
derstood that said first threshold value, second threshold value and third threshold
value are not limited to the values provided in said preferred embodiment.

In one embodiment as shown in Figure 3, a device for detecting power consumption
of an application is provided; the device includes a detecting module 10 and an
abnormal prompting module 20.

Wherein, said detecting module 10 is used for detecting, when the screen of the
mobile terminal is turned on, wakeup times, wake-lock time duration and CPU uti-
lization of applications in the time duration of screen-off.

In an embodiment, said detecting module 10 is used for detecting, when the screen of
the mobile terminal is turned on, whether time duration of screen-off reaches preset
value of time duration, if it does, then detecting wakeup times, wake-lock time
duration and CPU utilization of applications in the time duration of screen-off.
Preferably, said preset value of time duration may be, but not limited to, 15 minutes.
The possibility of misjudgments can be reduced efficiently and the accuracy of
detection can be improved by means of detecting wakeup times, wake-lock time
duration and CPU utilization of applications until time duration of screen-off reaches
said preset value of time duration.

Said abnormal prompting module 20 is used for promoting that power consumption
of an application is abnormal when said application satisfies at least one of following
conditions: wakeup times reaches a first threshold value; wake-lock time duration
reaches a second threshold value; and CPU utilization reaches a third threshold value.

In one preferred embodiment, said first threshold value is 40 times/hour, said second

threshold value is 2 minutes/hour and said third threshold value is 3%.
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In another embodiment as shown in Figure 4, said device for detecting power con-
sumption of an application further includes a recording module 30, used for recording,
when said screen of said mobile terminal is turned off, current first wakeup times, first
wake-lock time duration and first CPU time slice.

Furthermore, in one embodiment, said recording module 30 is further used for
recording, when said screen of said mobile terminal is turned on, current second
wakeup times, second wake-lock time duration and second CPU time slice.

In this embodiment, said detecting module 10 is used for calculating the wakeup
times of applications being as a ratio of the difference between said second wakeup
times and said first wakeup times to said time duration of screen-off; calculating the
wake-lock time duration of applications being as a ratio of the difference between said
second wake-lock time duration and said first wake-lock time duration to said time
duration of screen-off; and calculating the CPU utilization of applications being as a
ratio of the difference between said second CPU time slice and said first CPU time
slice to said time duration of screen-off.

Furthermore, said recording module 30 is capable of recording current first time
when the screen of said mobile terminal is turned off and current second time when the
screen of said mobile terminal is turned on. Said time duration of screen-off is the time
difference between said first time and said second time.

Since said method, device and computer storage medium for detecting power con-
sumption of an application mentioned above are capable of detecting wakeup times,
wake-lock time duration and CPU utilization of applications, it can be detected which
application has excessive activities in the time duration of screen-off, thereby the
system of the device can identify which application has abnormal power consumption,
and prompt the user to process the application having abnormal power consumption.

By means of setting preset value of time duration, the possibility of misjudgments
can be reduced efficiently and the accuracy of detection can be improved by means of
detecting the abnormal power consumption of the application until time duration of
screen-off reaches said preset value of time duration.

It should be understood by those skilled in the art that all or part of the processes of
preferred embodiments disclosed above may be realized through relevant hardware
commanded by computer program instructions. Said program may be saved in a
computer readable storage medium of the computer, and said program may include the
processes of the preferred embodiments mentioned above when it is executed.
Wherein, said storage medium may be a diskette, optical disk, ROM (Read-Only
Memory) or RAM (Random Access Memory), and so on.

It should be understood by those skilled in the art that what described above are

preferred embodiments of the present invention. Various modifications and re-
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disclosure, which should also be seen in the scope of the present disclosure.
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[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]
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Claims

A method for detecting power consumption of an application,
comprising following steps:

when a screen of a mobile terminal is turned on, detecting wakeup
times, wake-lock time duration and CPU utilization of applications in a
time duration of screen-off by a device for detecting power con-
sumption of an application;

when an application satisfies at least one of following conditions,
prompting that power consumption of the application is abnormal by
said device:

said wakeup times reaches a first threshold value;

said wake-lock time duration reaches a second threshold value; and
said CPU utilization reaches a third threshold value.

The method for detecting power consumption of an application
according to claim 1, wherein, said step of when a screen of a mobile
terminal is turned on, detecting wakeup times, wake-lock time duration
and CPU utilization of applications in the time duration of screen-off
by a device for detecting power consumption of an application is
specified as follows:

when a screen of a mobile terminal is turned on, detecting whether time
duration of screen-off reaches a preset value of time duration by said
device, if it does, then detecting wakeup times, wake-lock time duration
and CPU utilization of applications in the time duration of screen-off.
The method for detecting power consumption of an application
according to claim 1, further comprising:

recording, when said screen of mobile terminal is turned off, current
first wakeup times, first wake-lock time duration and first CPU time
slice of applications by said device.

The method for detecting power consumption of an application
according to claim 3, further comprising:

recording, when said screen of mobile terminal is turned on, current
second wakeup times, second wake-lock time duration and second CPU
time slice of applications by said device.

The method for detecting power consumption of an application
according to claim 4, wherein, said step of detecting wakeup times,
wake-lock time duration and CPU utilization of applications in the time

duration of screen-off by a device for detecting power consumption of
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an application is specified as follows:

calculating said wakeup times of applications being as a ratio value of a
difference between said second wakeup times and said first wakeup
times to said time duration of screen-off by said device;

calculating said wake-lock time duration of applications being as a ratio
value of a difference between said second wake-lock time duration and
said first wake-lock time duration to said time duration of screen-off by
said device; and

calculating said CPU utilization of applications being as a ratio value of
a difference between said second CPU time slice and said first CPU
time slice to said time duration of screen-off by said device.

[Claim 6] A device for detecting power consumption of an application,
comprising:

a detecting module, used for detecting, when a screen of a mobile
terminal is turned on, wakeup times, wake-lock time duration and CPU
utilization of applications in a time duration of screen-off;

an abnormal prompting module, used for prompting that power con-
sumption of an application is abnormal when said application satisfies
at least one of following conditions:

said wakeup times reaches a first threshold value;

said wake-lock time duration reaches a second threshold value; and
said CPU utilization reaches a third threshold value.

[Claim 7] The device for detecting power consumption of an application
according to claim 6, wherein, said detecting module is used for
detecting whether said time duration of screen-off reaches a preset
value of time duration, if it does, then detecting wakeup times, wake-
lock time duration and CPU utilization of applications in the time
duration of screen-off.

[Claim 8] The device for detecting power consumption of an application
according to claim 6, further comprises:

a recording module, used for recording, when said screen of said
mobile terminal is turned off, current first wakeup times, first wake-
lock time duration and first CPU time slice of applications.

[Claim 9] The device for detecting power consumption of an application
according to claim §, wherein, said recording module is further used for
recording, when said screen of said mobile terminal is turned on,
current second wakeup times, second wake-lock time duration and

second CPU time slice of applications.

10
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[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]
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The device for detecting power consumption of an application
according to claim 9, wherein, said detecting module is used for cal-
culating said wakeup times of applications being as a ratio value of a
difference between said second wakeup times and said first wakeup
times to said time duration of screen-off; calculate said wake-lock time
duration of applications being as a ratio value of a difference between
said second wake-lock time duration and said first wake-lock time
duration to said time duration of screen-off; and

calculate said CPU utilization of applications being as a ratio value of a
difference between said second CPU time slice and said first CPU time
slice to said time duration of screen-off.

The device for detecting power consumption of an application
according to any one of claims 6-10, wherein, said device is a mobile
terminal.

The device for detecting power consumption of an application
according to claim 11, wherein, said mobile terminal is a mobile phone
or a personal digital assistant or a tablet PC.

A non-transitory computer readable storage medium, including
computer executable instructions, said computer executable instructions
are used for executing a method for detecting power consumption of an
application, wherein, the method comprises:

when a screen of a mobile terminal is turned on, detecting wakeup
times, wake-lock time duration and CPU utilization of applications in a
time duration of screen-off by a device for detecting power con-
sumption of an application;

when an application satisfies at least one of following conditions,
prompting that power consumption of the application is abnormal by
said device:

said wakeup times reaches a first threshold value;

said wake-lock time duration reaches a second threshold value; and
said CPU utilization reaches a third threshold value.

The non-transitory computer readable storage medium according to
claim 13, wherein, said step of when a screen of a mobile device is
turned on, detecting wakeup times, wake-lock time duration and CPU
utilization of applications in the time duration of screen-off by a device
for detecting power consumption of an application is specified as
follows:

when a screen of a mobile terminal is turned on, detecting whether time

11
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[Claim 16]

[Claim 17]
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duration of screen-off reaches a preset value of time duration by said
device, if it does, then detecting wakeup times, wake-lock time duration
and CPU utilization of applications in the time duration of screen-off.
The non-transitory computer readable storage medium according to
claim 13, wherein, the method further comprises:

recording, when said screen of mobile terminal is turned off, current
first wakeup times, first wake-lock time duration and first CPU time
slice of applications by said device.

The non-transitory computer readable storage medium according to
claim 15, wherein, the method further comprises:

recording, when said screen of mobile terminal is turned on, current
second wakeup times, second wake-lock time duration and second CPU
time slice of applications by said device.

The non-transitory computer readable storage medium according to
claim 16, wherein, step of detecting wakeup times, wake-lock time
duration and CPU utilization of applications in the time duration of
screen-off by a device for detecting power consumption of an ap-
plication is specified as follows:

calculating said wakeup times of applications being as a ratio value of a
difference between said second wakeup times and said first wakeup
times to said time duration of screen-off by said device;

calculating said wake-lock time duration of applications being as a ratio
value of a difference between said second wake-lock time duration and
said first wake-lock time duration to said time duration of screen-off by
said device; and

calculating said CPU utilization of applications being as a ratio value of
a difference between said second CPU time slice and said first CPU

time slice to said time duration of screen-off by said device.

12
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when a screen of a mobile terminal is turned

on, detecting wakeup times, wake-lock time
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