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(57) Abstract: Provided are a method of and device for managing applications installed on the device. The device includes: a user 
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ity of applications, and control the user interface to change a visual representation of at least one application from among the plural 
ity of applications based on the monitored use history.
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Description 

Title of Invention: METHOD OF AND DEVICE FOR MANAGING 

APPLICATIONS 

Technical Field 

[1] Methods, and apparatuses consistent with exemplary embodiments relate to managing 

applications.  

Background Art 

[2] Mobile (portable) devices, such as smart phones, tablet devices, and personal digital 

assistants (PDAs), are in wide use worldwide. Like in the case of other devices, such as 

personal computers (PCs) and laptops, the users may directly install various types of 

applications on the mobile devices. Accordingly, the users may be able to perform various 

operations, for example, they may watch content, such as a moving images or a picture, 

manage a personal schedule, write an email, play a game, etc. However, because the storage 

capacity of these devices is limited, the number of applications that can be installed is limited 

as well. Also, if many applications are installed, it may be difficult to find and delete select 

applications one by one. Thus, a method of efficiently managing applications in a mobile 

device may be implemented.  

Disclosure of Invention 

Technical Problem 

[3] One or more exemplary embodiments provide a method of and device for of managing 

applications and a device for managing applications. Also, one or more exemplary 

embodiments provide a computer-readable recording medium having recorded thereon the 

method.  

Solution to Problem 

[4] According to a first aspect, the present invention provides a device having a plurality of 

applications installed thereon, the device comprising: a display configured to display a 

plurality of icons corresponding to the plurality of applications; and a controller configured to 

monitor use history of each of the plurality of applications, determine an application from 

among the applications whose monitored use history satisfies a first uninstall level or a 

second uninstall level based on the monitored use history of the each of the plurality of 

applications, control the display to change a visual representation of an icon corresponding to 

the determined application, and control the processor to perform a first uninstall operation 

corresponding to the first uninstall level or a second uninstall operation corresponding to the 

second uninstall level on the determined application, wherein the first uninstall operation 

comprises terminating an automatic update of the determined application, and the second 

uninstall operation comprises providing a user interface inquiring about whether to 

completely delete the determined application from the device.
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[5] The controller may be further configured to change the visual representation of the at least 

one application displayed by the user interface by overlapping a layer of an object 

representing the at least one application with a layer of another object.  

[6] The controller may be further configured to change the visual representation of the at least 

one application displayed by the user interface by changing an object representing the at least 

one application.  

[7] The controller may be further configured to control the user interface to change the visual 

representation to identify a management state of the at least one application from among the 

plurality of applications.  

[8] The controller may include a determiner configured to determine at least one application, 

from among the plurality of applications, whose monitored use history satisfies a pre-set 

display change condition, and an uninstaller configured to change the visual representation of 

the determined at least one application.  

[9] The pre-set display change condition may include detailed conditions of a plurality of 

levels that are classified based on a degree of not using an application, and the controller may 

be further configured to control the user interface to change the visual representation of the 

determined at least one application by determining a detailed condition of a level, from 

among the detailed conditions of the plurality of levels, is satisfied by the monitored use 

history.  

[10] The controller may be further configured to control the user interface to change the 

determined at least one application to different types of visual representations according to the 

plurality of levels.  

[11] The controller may be configured to determine the at least one application by applying 

different types of display change conditions according to attributes of the plurality of 

applications.  

[12] The attributes of the plurality of applications may be classified according to at least one of 

capacities of the plurality of applications, update frequencies of the plurality of applications, 

memory resource capacities occupied by the plurality of applications, and types of the 

plurality of applications.  

[13] The controller may be further configured to control the user interface to change the visual 

representation of the at least one application by displaying a predetermined symbol 

overlapped on an object representing the at least one application.  

[14] The user interface may be configured to change the visual representation of the at least one 

application by displaying an additional layer showing a predetermined visual effect and 

overlapped on an object representing the at least one application.  

[15] The additional layer may include at least one of a layer for differently showing a color, a 

brightness, a chroma of the object, a luma of the object, a layer for showing the object as 

dark, a layer for showing the object as foggy, a layer for showing the object in a grayscale, a 

layer for showing dotted lines on a boundary of the object, a layer for showing the object as
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visually concave, a layer for showing the object as visually convex, and a layer for showing 

the object as shabby.  

[16] The controller may be further configured to determine, based on the monitored use history, 

at least one of an application that has not been used for a predetermined threshold time, an 

application that is not used repeatedly a threshold number of times until a predetermined point 

of time, an application that is not used when a location of the device is outside a range of a 

predetermined place, and an application that has not been commonly used with another device 

for a threshold time, and change the visual representation of the determined at least one 

application.  

[17] The controller may further include an uninstaller configured to delete user data that is 

stored in the device while the at least one application is used, and backing up the stored user 

data in a server, with respect to the at least one application.  

[18] According to a second aspect, the present invention provides a method of managing a 

plurality of applications installed on a device, the method comprising displaying a plurality of 

icons corresponding to the plurality of applications through a display; monitoring a use 

history of each of the applications; determining an application from among the applications 

whose monitored use history satisfies a first uninstall level or a second uninstall level based 

on the monitored use history of the each of the plurality of applications; controlling the 

display to change a visual representation of an icon corresponding to the determined 

application; and performing a first uninstall operation corresponding to the first uninstall level 

or a second uninstall operation corresponding to the second uninstall level on the determined 

application, wherein the first uninstall operation comprises terminating an automatic update 

of the determined application, and the second uninstall operation comprises providing a user 

interface inquiring about whether to completely delete the determined application from the 

device.  

[19] The controlling the user interface may include controlling the user interface such that a 

layer of an object representing the at least one application is displayed as overlapping below a 

layer of another object, or such that the object representing the at least one application itself is 

changed.  

[20] The controlling the user interface may include determining an application from the 

plurality of applications whose monitored use history satisfies a pre-set display change 

condition, and changing the visual representation of the determined application.  

[21] The pre-set display change condition may include detailed conditions of a plurality of 

levels that are classified based on a degree of not using an application, and the controlling the 

user interface includes changing the visual representation of the determined at least one 

application by determining whether the monitored use history satisfies a detailed condition of 

which level from among the detailed conditions.  

[22] The controlling the user interface may include changing the determined at least one 

application to different types of visual representations according to the plurality of levels.
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[23] The controlling the user interface may include changing the visual representation of the at 

least one application by displaying at least one of a predetermined symbol and an additional 

layer for showing a predetermined visual effect, the additional layer being overlapped on an 

object representing the at least one application.  

Advantageous Effects of Invention 

[24] As described above, according to the one or more of the above exemplary embodiments, 

applications installed on a device, such as a smart phone or a mobile phone, are managed such 

that a display state of an application that is seldom used or not used at all by a user is changed 

in stages or data and information related to such an ap-
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plication is deleted in stages, thereby efficiently managing a limited storage capacity of 

the device or enabling the user to easily manage the applications.  

Brief Description of Drawings 

[25] The above and/or other aspects will become apparent and more readily appreciated 

from the following description of the exemplary embodiments, taken in conjunction 

with the accompanying drawings in which: 

[26] FIGS. 1A and lB are diagrams showing use patterns of a user using applications 

installed on a device, according to an exemplary embodiment; 

[27] FIG. 2 is a block diagram of a device for managing applications, according to an 

exemplary embodiment; 

[28] FIG. 3 is a table showing a result of a monitor monitoring use histories of ap

plications installed on a device, according to an exemplary embodiment; 

[29] FIG. 4 is a diagram for describing uninstalling of an application according to a 

location of a device, according to an exemplary embodiment; 

[30] FIG. 5 is a table for describing uninstall operations performed at each uninstall level, 

according to an exemplary embodiment; 

[31] FIG. 6A illustrates a user interface (UI) screen displaying applications installed on a 

device, according to an exemplary embodiment; 

[32] FIG. 6B illustrates a UI screen where an uninstall operation is applied to applications 

installed on a device, according to an exemplary embodiment; 

[33] FIG. 6C illustrates a UI screen where an uninstall operation is applied to applications 

installed on a device, according to another exemplary embodiment; 

[34] FIG. 6D illustrates a UI screen where an uninstall operation is applied to applications 

installed on a device, according to another exemplary embodiment; 

[35] FIG. 6E illustrates a UI screen where an uninstall operation is applied to applications 

installed on a device, according to another exemplary embodiment; 

[36] FIG. 6F illustrates a UI screen where an uninstall operation is applied to applications 

installed on a device, according to another exemplary embodiment; 

[37] FIG. 7A is a diagram for describing a first uninstall operation preformed at a first 

uninstall level, according to an exemplary embodiment; 

[38] FIG. 7B is a diagram for describing a second uninstall operation preformed at a 

second uninstall level, according to an exemplary embodiment; 

[39] FIG. 7C is a diagram for describing a third uninstall operation preformed at a third 

uninstall level, according to an exemplary embodiment; 

[40] FIG. 8 is a detailed block diagram of a device for managing applications, according 

to an exemplary embodiment; 

[41] FIG. 9 is a flowchart illustrating a method of managing applications installed on a
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device, according to an exemplary embodiment; 

[42] FIG. 10 is a flowchart illustrating a method of managing applications installed on a 

device, according to another exemplary embodiment; 

[43] FIG. 11 is a flowchart illustrating a method of managing applications installed on a 

device, according to another exemplary embodiment; and 

[44] FIG. 12 is a flowchart illustrating a method of managing applications installed on a 

device, according to another exemplary embodiment.  

Best Mode for Carrying out the Invention 

[45] According to an aspect of an exemplary embodiment, there is provided a device 

having a plurality of applications installed thereon, the device including a user 

interface configured to display the plurality of applications, and a controller configured 

to monitor use history of each of the plurality of applications, and control the user 

interface to change a visual representation of at least one application from among the 

plurality of applications based on the monitored use history.  

[46] According to an aspect of another exemplary embodiment, there is provided a 

method of managing a plurality of applications installed on a device, the method 

including displaying the plurality of applications through a user interface, monitoring a 

use history of each of the plurality of applications, and controlling the user interface to 

change a visual representation of at least one application based on the monitored use 

history.  

Mode for the Invention 

[47] Reference will now be made in detail to embodiments, examples of which are il

lustrated in the accompanying drawings, wherein like reference numerals refer to like 

elements throughout. In this regard, the present embodiments may have different forms 

and should not be construed as being limited to the descriptions set forth herein.  

[48] Particular exemplary embodiments will be illustrated in the drawings and described 

in detail in the written description. However, this is not intended to limit the present 

exemplary embodiments to particular modes of practice, and it will to be appreciated 

that all changes, equivalents, and substitutes that do not depart from the spirit and 

technical scope are encompassed. In the description, certain detailed explanations of 

related art are omitted when it is deemed that they may unnecessarily obscure the 

essence of the one or more exemplary embodiments.  

[49] As used herein, the term "and/or" includes any and all combinations of one or more 

of the associated listed items. Expressions such as "at least one of," when preceding a 

list of elements, modify the entire list of elements and do not modify the individual 

elements of the list.  

[50] While such terms as "first," "second," etc., may be used to describe various
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components, such components must not be limited by the above terms. The above 

terms are used only to distinguish one component from another.  

[51] All terms including descriptive or technical terms which are used herein should be 

construed as having meanings that are known to one of ordinary skill in the art.  

However, the terms may have different meanings according to an intention of one of 

ordinary skill in the art, precedent cases, or the appearance of new technologies. Also, 

some terms may be arbitrarily selected by the applicant, and in this case, the meaning 

of the selected terms will be described in detail in the detailed description. Thus, the 

terms used herein have to be defined based on the meaning of the terms together with 

the description throughout the specification.  

[52] Also, when a part "includes" or "comprises" an element, unless there is a particular 

description contrary thereto, the part can further include other elements, not excluding 

the other elements. In the following description, terms such as "unit" and "module" 

indicate a unit for processing at least one function or operation, wherein the unit and 

the block may be embodied as hardware or software or embodied by combining 

hardware and software.  

[53] A "device" mentioned throughout one or more exemplary embodiments may be a 

smart phone, a mobile phone, a personal digital assistant (PDA), a laptop, a media 

player, a global positioning system (GPS), or another mobile or non-mobile computing 

device, but is not limited thereto. It will be readily understood by one of ordinary skill 

in the art that the device may alternatively be any one of various devices capable of 

receiving a touch input, such as an electronic blackboard or a touch table.  

[54] Information inputtable to a device according to one or more exemplary embodiments 

includes user input information, and for example, may be touch-based user input in

formation. The touch-based user input information may be a request of the user, a 

selection of the user, such as selection of one piece of application-related information 

being displayed, or a command of the user, such as a delete command based on ap

plication-related information being displayed, but is not limited thereto.  

[55] A touch-based input may be dependent on a touch-based gesture of a user. Examples 

of the touch-based gesture include tap (or touch), long tap (or long touch), touch and 

hold, touch and drag, double tap, drag, panning, flick, drag and drop, and sweep, but 

are not limited thereto.  

[56] An input is not limited to the touch-based gesture. For example, the input may be 

motion-based or vision-based.  

[57] A motion-based input may be based on a gesture of a user based on moving a device, 

for example, shaking or hitting the device. For example, a gesture of tilting the device 

to a location where a virtual space that will be described later is displayed or of hitting 

the device twice may be set as an input for requesting to register selected application-
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related information in the virtual space.  

[58] A vision-based input may be based on a gesture of a user recognized by analyzing an 

input image obtained by using a camera, without having to contact a device. For 

example, a space gesture of making a V sign by using an index finger and a middle 

finger may be set as an input for requesting to delete application-related information in 

a virtual space that will be described later.  

[59] One or more exemplary embodiments will now be described in detail with reference 

to accompanying drawings.  

[60] FIGS. 1A and lB are diagrams showing use patterns of a user using applications 20 

installed on a device 10, according to an exemplary embodiment.  

[61] Referring to FIG. 1A, use patterns of the user on a date 11 dated January 15, a date 

12 dated March 17th, and a date 13 dated June 23rd are described, but these dates are 

only examples and are not limited thereto. Also, user interfaces (Uls) shown in FIG.  

lB are in slightly different tile shapes from Uls in FIG. 1A, and thus descriptions on 

FIG. 1A may also apply to FIG. 1B. In other words, various Uls of the device 10 may 

exist other than those shown in FIG. 1A, and one or more exemplary embodiments 

may include various Uls.  

[62] Various types of the applications 20 may be pre-installed on the device 10 or are 

installed by the user. Also, a list of the applications 20 may be displayed on the UI of 

the device 10.  

[63] In one or more exemplary embodiments, the applications 20 denote a series of 

computer program (software) groups designed to perform certain operations. Ac

cordingly, since one of ordinary skill in the art will readily understand that examples of 

the applications 20 described herein include a game application, a utility application, a 

musical instrument playing application, a moving image reproducing application, a 

map application, a broadcast application, an exercise supporting application, a payment 

application, etc., details thereof will be omitted herein.  

[64] Referring to FIG. 1A, based on the use pattern on the date 11 dated January fifteenth, 

it may be assumed that a first application 21 from among the applications 20 installed 

on the device 10 is frequently used.  

[65] However, based on the use pattern on the date 12 dated March 17th that is two 

months after the date 11 dated January 15th, it is assumed that a first application 22 is 

seldom used compared to the first application 21.  

[66] Moreover, based on the use pattern on the date 13 dated June 23rd that is three month 

after the date 12 dated March 17th, it is assumed that a first application 23 is not used 

at all.  

[67] As such, an application from among the applications 20 installed on the device 10 

may be initially frequently used but gradually used less and less as the user s interest
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fades away, like the first application 21.  

[68] General devices, such as smart phones and mobile phones, only manage installation 

of applications, and do not separately manage how the applications are used or which 

applications are currently not used or seldom used.  

[69] In detail, according to an increase in types of applications directly installable on 

devices, such as smart phones and mobile phones, it may be difficult for the user to 

manage the applications simultaneously. Also, because storage capacities of the 

devices are limited, if many applications are installed, the storage capacities may not 

be sufficient to additionally store other information. Moreover, if the user wants to 

delete applications that are no longer used or unnecessary, it may be inconvenient for 

the user to delete the applications one by one.  

[70] According to the current embodiment, the device 10 may have a function of 

monitoring and separately managing the first application 21 that is seldom used or not 

used, unlike other applications 20. In detail, according to the current exemplary em

bodiment, the device 10 has a function of performing operations for managing the first 

application 21 in stages, for example, uninstall operations.  

[71] For example, as described above, the first application 21 is frequently used on the 

date 11 dated January 15th, but the first application 22 is seldom used on the date 12 

dated March 17th that is two months after the date 11 dated January 15th.  

[72] The device 10 monitors a use history of the user on the first application 21 or 22 

between the date 11 dated January 15th and the date 12 dated March 17th. If it is 

monitored that the first application 22 is not frequently used on the date 12 dated 

March 17th, the device 10 performs an uninstall operation corresponding to a certain 

uninstall level on the first application 22, and displays identification information in

dicating that the first application 22 is at the certain uninstall level.  

[73] Here, in order to indicate that the first application 22 is at the certain uninstall level 

on the date 11 dated March 17th, the device 10 may insert and display a padlock 

symbol on an icon of the first application 22. Accordingly, the user may immediately 

recognize that the first application 22 is not frequently used.  

[74] Then, the device 10 monitors the use pattern of the user on the first application 22 or 

23 between the date 12 dated March 17th and the date 13 dated June 23rd. If it is 

monitored that the first application 23 is no longer used on the date 13 dated June 23rd, 

the device 10 may perform an uninstall operation corresponding to another uninstall 

level higher than the certain uninstall level on the date 12 dated March 17th on the first 

application 23. For example, the device 10 may perform an uninstall operation of 

completely deleting all data related to the first application 23 on the date 13 dated June 

23rd.  

[75] Generally, the term "uninstall" includes only a process of completely deleting an ap-
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plication. However, in one or more exemplary embodiments, the term "uninstall" 

includes uninstall operations in stages for changing an indication (visual repre

sentation) of an application or for deleting or erasing data of the application. In other 

words, the meaning of "uninstall" is not limited to a general meaning in one or more 

embodiments, as will be described in detail later.  

[76] Hereinafter, structures, functions, and operations of the device 10 for managing the 

applications 20 installed on the device 100 will be described in detail.  

[77] FIG. 2 is a block diagram of the device 10 for managing applications, according to an 

exemplary embodiment. Referring to FIG. 2, the device 10 may include a controller 

110 and a user interface (UI) 120.  

[78] For clarity, only hardware components related to the current embodiment will be 

described in FIG. 2. However, it will be readily understood by one of ordinary skill in 

the art that general-use hardware components other than those shown in FIG. 2 may 

also be included in the device 10.  

[79] Referring to FIG. 2, the controller 110 may include a monitor 111, a determiner 112, 

and an uninstaller 113. In the device 10, the controller 110 may correspond to a 

processor, such as a central processing unit (CPU). The processor may be realized by 

using an array of a plurality of logic gates or may be a general-use microprocessor. In 

other words, the processor may be realized in any shape of hardware or software 

module.  

[80] The monitor 111 may monitor a use history of each application installed on the 

device 10. The use history may be defined as a concept including use patterns or use 

habits accumulated with respect to locations or times of using the application.  

[81] In detail, the monitor 111 may monitor how often the application has been used 

during a threshold time pre-set through the device, or how many times the application 

has not been used until a pre-set point of time. In other words, the monitor 111 may 

monitor the use history by collecting information about a use habit and use frequency 

of each application.  

[82] As shown in FIG. 3, the monitor 111 may manage a monitoring result according to 

applications. In other words, the monitor 111 may monitor different texts of ap

plications, such as use frequencies, used locations, and people using (sharing) corre

sponding applications, according to types of applications.  

[83] FIG. 3 is a table showing a result of the monitor 111 monitoring use histories of ap

plications installed on the device 10, according to an exemplary embodiment.  

[84] Referring to FIG. 3, uninstall conditions for determining an uninstall level include a 

condition wherein an application is not used for a pre-set threshold time, a condition 

wherein an unused state of an application is repeated a threshold number of times or 

more until a pre-set point of time, a condition wherein a location of the device 10 is
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outside a pre-set range, and a condition wherein an application is not shared with 

another device for a threshold time. However, it will be readily understood by one of 

ordinary skill in the art that the uninstall conditions may include other similar 

conditions for monitoring whether an application is used by using the monitored use 

history.  

[85] The monitor 111 may monitor that a use frequency of a first application is 0 times, a 

use frequency of a second application is 2 times, a use frequency of a third application 

is 38 times, and a use frequency of a fourth application is 0 times during a threshold 

time pre-set in the device 10. Here, the pre-set threshold time may be directly set by 

the user by manipulating the device 10 or may be a default value assigned in an 

operating system (OS) of the device 10.  

[86] Also, the monitor 111 may monitor that an unused number of times of the first ap

plication is 4 times, an unused number of times of the second application is 1 time, an 

unused number of times of the third application is 0 times, and an unused number of 

times of the fourth application is 0 times at a certain point of time pre-set in the device 

10. Here, similarly, the pre-set certain point of time may be directly set by the user by 

manipulating the device 10, or may correspond to a default value assigned by the OS 

of the device 10.  

[87] Also, the monitor 111 may monitor an average time of using each of the first through 

fourth applications.  

[88] Moreover, the monitor 111 may monitor a place the second application is mostly 

used, unlike the first, third, and fourth applications. In other words, the monitor 111 

may monitor that the place the second application is mostly used is, for example, 

Gangnam, Seoul. Also, by continuously monitoring the place where the device 10 is 

currently located, the monitor 111 may monitor that the second application is seldom 

used or not used at all in areas other than Gangnam.  

[89] Also, the monitor 111 may monitor that the fourth application is an application used 

only when connected to another device in a wireless communication manner, such as 

Bluetooth or Wi-Fi direct, unlike the first, second, and third applications. Thus, the 

monitor 111 may monitor the use history of the fourth application by also monitoring a 

connection frequency to the other device via wireless communication.  

[90] Referring back to FIG. 2, the determiner 112 determines at least one application 

satisfying the pre-set uninstall conditions from among the applications installed in the 

device 10, based on the monitored use histories as shown in FIG. 3.  

[91] In other words, the determiner 112 may determine at least one application corre

sponding to at least one uninstall level from among a plurality of uninstall levels, based 

on the monitored use histories. Also, the determiner 112 may additionally determine an 

uninstall level corresponding to an application determined based on the monitored use



WO 2014/119867 PCT/KR2014/000605 

histories.  

[92] The uninstall conditions may include detailed conditions in stages for classifying 

uninstall levels to be applied to applications based on a degree of not using the ap

plications. In detail, when the uninstall conditions are satisfied, visual representations 

of the applications may also be changed, and thus, the uninstall conditions may also be 

referred to as display state change conditions.  

[93] According to the current exemplary embodiment, for convenience of description, the 

uninstall levels include three levels, i.e., a first uninstall level, a second uninstall level, 

and a third uninstall level. However, it will be readily understood by one of ordinary 

skill in the art the uninstall levels may include two or more uninstall levels by sub

dividing or combining uninstall operations included in the three uninstall levels 

described below.  

[94] One of the reasons that the uninstall conditions may be subdivided to include detailed 

conditions in stages is to change an indication (or a visual representation) of an ap

plication in stages or to delete data until an unused application is finally completely 

deleted.  

[95] An exemplary embodiment when the uninstall condition is a condition wherein an 

application is not used for a pre-set threshold time as described above will now be 

described. In this exemplary embodiment, it may be assumed that the pre-set threshold 

time is one month but is not limited thereto.  

[96] When it is determined that the first application, for example, the first application 21 

of FIG. 1A, is not used for one month that is the threshold time based on the 

monitoring result of the monitor 111, the determiner 112 may determine that the first 

application is at the first uninstall level, which is a lowest uninstall level, after one 

month.  

[97] After it is determined that the first application is at the first uninstall level, when it is 

determined that the first application is again not used for one month based on the 

monitoring result of the monitor 111, the determiner 112 may determine that the first 

application is at the second uninstall level that is a next uninstall level after another one 

month (total two months).  

[98] After it is determined that the first application is at the second uninstall level, and 

when it is determined that the first application is continuously not used for one month 

based on the monitoring result of the monitor 111, the determiner 112 may determine 

that the first application is at the third uninstall level that is a last uninstall level after 

another one month (total three months). As will be described above, in one or more 

embodiments, in the third uninstall level, an uninstall operation of completely deleting 

the first application may be performed. As a result, the first application at the third 

uninstall level may be permanently removed from the device 10.
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[99] Alternatively, an exemplary embodiment where the uninstall condition is a condition 

wherein an unused state of an application is repeated a threshold number of times up to 

a pre-set point of time will now be described. In this exemplary embodiment, it may be 

assumed that the pre-set point of time is after one week and the threshold number of 

times is 4. Meanwhile, the pre-set point of time may be arbitrarily set based on a use 

history of an application used by the user in the device 10. Alternatively, the pre-set 

point of time may be directly set by the user.  

[100] When it is determined that the first application, for example, the first application 21 

of FIG. 1A, is not used for four weeks based on the monitoring result of the monitor 

111, the first application is repeated 4 times that is the threshold number of times. As a 

result, the determiner 112 determines that the first application is at the first uninstall 

level that is the lowest uninstall level, at the point of time after 4 weeks.  

[101] However, on the other hand, if 4 weeks are passed and the first application is used 

once only at the third week, the threshold number of times of 4 times is not satisfied, 

and thus the first application may not be in the first uninstall level.  

[102] After it is determined that the first application is at the first uninstall level, when it is 

determined that the first application is again not used for 4 weeks based on the 

monitoring result of the monitor 111, the determiner 112 may determine that the first 

application is at the second uninstall level that is a next uninstall level at a point of 

time after another 4 weeks (total 8 weeks).  

[103] After it is determined that the first application is at the second uninstall level, when it 

is determined that the first application is continuously not used for 4 weeks based on 

the monitoring result of the monitor 111, the determiner 112 may determine that the 

first application is at the third uninstall level that is a last uninstall level at a point of 

time after another 4 weeks (total 12 weeks).  

[104] In this exemplary embodiment, even when the first application is at the first or 

second uninstall level, the first or second uninstall level may be canceled whenever the 

user starts to frequently use the first application again. However, if the third uninstall 

level is applied and the first application is completely deleted, the user may have to 

install the first application again on the device 10.  

[105] An exemplary embodiment where the uninstall condition is a condition wherein the 

location of the device 10 is outside the pre-set place will now be described with 

reference to FIG. 4.  

[106] FIG. 4 is a diagram for describing uninstalling of an application according to the 

location of the device 10, according to an exemplary embodiment.  

[107] The monitor 111 may, for example, monitor that a place where a bus application 401 

is mostly used is Gangnam 404 in Seoul 405. For example, when it is assumed that the 

bus application 401 is an application for showing bus routes and times within
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Gangnam 404, the bus application 401 may not be used in Seoul 405 and a capital area 

406 other than Gangnam 404.  

[108] Upon monitoring the location of the device 10 of FIG. 2, the monitor 111 may 

monitor that the device 10 is outside Gangnam 404 but still within Seoul 405 at a 

certain point of time. At this time, the determiner 112 may determine that a bus ap

plication 402 is at the first uninstall level that is a lowest uninstall level.  

[109] However, upon monitoring the location of the device 10, the monitor 111 may 

monitor that the device 10 is in the capital area 406 of Seoul 405. At this time, the de

terminer 112 may determine that a bus application 403 is at the second uninstall level 

that is a next uninstall level.  

[110] However, when the device 10 is again within Seoul 405 based on the monitoring 

result of the monitor 111, the bus application 403 at the second uninstall level may be 

restored to the bus application 402 at the first uninstall level. Also, when the device 10 

is again in Gangnam 404 based on the monitoring result of the monitor 111, the bus 

application 402 at the first uninstall level may be restored to the bus application 401 

without any uninstall level.  

[111] Referring back to FIG. 2, an exemplary embodiment where the uninstall condition is 

a condition wherein an application is not shared with another device for a threshold 

time will now be described. Here, it may be assumed that the threshold time is one 

month.  

[112] For example, it may be assumed that the fourth application in FIG. 3 is a game ap

plication used only when the device 10 and another device are connected in a wireless 

communication manner, such as Bluetooth or Wi-Fi direct. In other words, the fourth 

application cannot be executed by the device 10 only.  

[113] The monitor 111 may monitor the use history of the fourth application by monitoring 

the use frequency of the fourth application and the connection frequency to the other 

device in a wireless communication manner. As a result, the monitor 111 may monitor 

that the connection frequency is 0 times for one month of the threshold time. In this 

case, the determiner 112 may determine that the fourth application is at the first 

uninstall level.  

[114] After the fourth application is determined to be at the first uninstall level, when the 

monitor 111 monitors that the connection frequency of the fourth application to the 

other device is again 0 times for one month, the determiner 112 may determine that the 

fourth application is at the second uninstall level that is a next uninstall level at a point 

of time after another one month (total two months).  

[115] However, even when the fourth application is at the first or second uninstall level, the 

first or second uninstall level may be canceled at any time when the fourth application 

is frequently used by being connected to the other device in a wireless communication
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manner.  

[116] As a result, when the uninstall condition is a condition wherein an application is not 

used for a pre-set threshold time, the determiner 112 determines at least one ap

plication that is not used for the pre-set threshold time based on monitoring results.  

[117] Alternatively, when the uninstall condition is a condition wherein an unused state of 

an application is repeated a threshold number of times or more until a pre-set point of 

time, the determiner 112 determines at least one application whose unused state repeats 

at least the threshold number of times until the pre-set point of time based on 

monitoring results.  

[118] Alternatively, when the uninstall condition is a used location or a connection 

frequency to another device, the determiner 112 may determine an uninstall level of 

each application based on monitoring results. In other words, the uninstall level of each 

application may be determined by monitoring different contexts, such as use fre

quencies, used locations, and people using (sharing) corresponding applications, 

according to types of applications.  

[119] The uninstaller 113 may change an icon of a determined application to a display state 

corresponding to an uninstall level of the determined application. Here, the UI 120 

may display the icon having the display state on a UI screen.  

[120] At the same time, the uninstaller 113 performs an uninstall operation corresponding 

to the uninstall level of the determined application on the determined application.  

[121] First, uninstall operations performed on a determined application in uninstall levels 

will be described in detail.  

[122] FIG. 5 is a table for describing uninstall operations performed at each uninstall level, 

according to an exemplary embodiment. Referring to FIG. 5, uninstall operations 

performed at each of the first uninstall level, the second uninstall level, and the third 

uninstall level are described. For convenience of description, it is assumed that an ap

plication determined by the determiner 112 is the first application 21 of FIG. 1A in 

FIG. 5.  

[123] When the first application is determined to be at the first uninstall level, the 

uninstaller 113 performs a first uninstall operation corresponding to the first uninstall 

level on the first application.  

[124] In detail, the uninstaller 113 performs the first uninstall operation of ending functions 

of the device 10 required to drive the first application. Here, the ended functions 

include a function of exchanging information between the device 10 and a server (not 

shown) for providing a service of the first application through a network, a function of 

automatically updating the first application, and a background process of the first ap

plication.  

[125] In other words, the uninstaller 113 does not delete the first application itself, but
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performs the first uninstall operation by stopping a network traffic or network message 

generated by the first application, ending processes executed in a background of the 

device 10 for the first application, and ends an automatic update of the first application.  

[126] However, if the first application is used again by the user after the first uninstall 

operation is performed, the uninstaller 113 activates functions of the first application 

ended through the first uninstall operation.  

[127] When the first application is determined to be at the second uninstall level, the 

uninstaller 113 performs a second uninstall operation corresponding to the second 

uninstall level on the first application.  

[128] In detail, the uninstaller 113 performs the second uninstall operation by deleting user 

data stored in the device 10 while using the first application, while maintaining only an 

icon of the first application displayed on the UI screen, and backing up the user data 

stored in the device 10 on a server.  

[129] Here, the user data includes basic setting information for driving the first application, 

login information of the first application, contents stored while using the first ap

plication, history information, and transaction information.  

[130] However, if the first application is used again by the user after the second uninstall 

operation is performed, the uninstaller 113 may restore (or roll back) the user data of 

the first application backed up in the server to the device 10.  

[131] When the first application is determined to be at the third uninstall level, the 

uninstaller 113 performs a third uninstall operation corresponding to the third uninstall 

level on the first application.  

[132] In detail, the uninstaller 113 performs the third uninstall operation by deleting the 

icon of the first application and entire information about the first application.  

[133] However, in the third uninstall operation, because the first application is completely 

deleted from the device 10, the device 10 may be pre-set such as to receive a user 

selection about whether to finally perform the third uninstall operation, i.e., whether to 

completely delete the first application, through the UI 120. In this case, the uninstaller 

1130 may perform the third uninstall operation only when the user requests to perform 

the third uninstall operation through the UI 120.  

[134] It will be readily understood by one of ordinary skill in the art that other operations 

for accomplishing purposes of the first through third uninstall operations performed in 

the first through third uninstall levels described herein are within the scope of one or 

more exemplary embodiments, even if not described.  

[135] Referring back to FIG. 2, as described above, the uninstaller 113 changes the icon of 

the first application to a display state corresponding to an uninstall level of the first ap

plication (determined application), and the UI 120 displays the icon having the 

changed display state on the UI screen.
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[136] When an uninstall operation corresponding to an uninstall level is performed on the 

first application, the UI 120 may insert and display a predetermined symbol on a part 

of the icon of the first application. Here, the inserted symbol may have a padlock shape 

or an exclamation mark, but is not limited thereto.  

[137] Alternatively, when an uninstall operation corresponding to an uninstall level is 

performed on the first application, the UI 120 may adjust and display at least one of a 

color, brightness, chroma, and luma of the icon of the first application.  

[138] Alternatively, when an uninstall operation corresponding to an uninstall level is 

performed on the first application, the UI 120 may apply and display a predetermined 

visual effect to the icon of the first application.  

[139] Examples of the changed display state of the icon displayed through the UI 120 

include a state wherein a symbol is inserted into a part of the icon, a state wherein the 

icon is dark, a state wherein the icon is foggy, a state wherein the icon is in a grayscale, 

a state wherein dotted lines are inserted to a boundary of the icon, a state wherein the 

icon is visually concave, a state wherein the icon is visually convex, and a state 

wherein the icon is shabby, but are not limited thereto.  

[140] A changed display state of an icon to which an uninstall operation is applied (in an 

uninstall level) is not limited as long as the icon is distinguished from icons of other 

applications to which an uninstall operation is not applied (not in an uninstall level).  

[141] This will be described in detail with reference to FIGS. 6A through 6F. In FIGS. 6A 

through 6F, UI screens viewed in front of the device 10 in a point of view of the user.  

Here, applications shown in FIGS. 6A through 6F may be results of changing displays 

of icons of the applications, or results of overlapping layers of others object on layers 

of the icons of the applications without changing the displays of the icons of the ap

plications. Also, even when display states of the icons are changed as above, the user 

may perceive the same visual effects because the user only sees the front of the device 

10.  

[142] FIG. 6A illustrates a UI screen displaying the applications 20 installed in the device 

10, according to an exemplary embodiment. Referring to FIG. 6A, the applications 20, 

such as a bus application, a calendar application, a box application, a weather ap

plication, a phone application, and a note application, are installed in the device 10, 

and icons corresponding to objects representing the applications 20 may be displayed 

on the UI screen. The UI screen of FIG. 6A is only an example and is not limited 

thereto.  

[143] Meanwhile, the applications 20 may include applications that are basically installed 

along with the OS of the device 10, such as the calendar application, the phone ap

plication, and the note application. In other words, the basically installed applications 

are not directly installed by the user who is using the device 10, but may be installed
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via an initial booting of the device 10 so as to perform basic functions provided by the 

device 10, such as a phone call, a text, and a memo. Accordingly, such basically 

installed applications may not be managed according to one or more exemplary em

bodiments. In other words, the controller 110 including the monitor 111, the de

terminer 112, and the uninstaller 113 may be set to operate while excluding the 

basically installed applications. However, alternatively, operations and functions of the 

controller 110 may also be applied to the basically installed applications according to a 

setting of the user.  

[144] FIG. 6B illustrates a UI screen where an uninstall operation is applied to the ap

plications 20 installed on the device 10, according to an exemplary embodiment.  

Referring to FIG. 6B, a bus application 611 is at the first uninstall level and a box ap

plication 612 at in the second uninstall level.  

[145] As described above, the determiner 112 may determine that the bus application 611 

is at the first uninstall level based on a monitored use history of the bus application 

611. Also, the determiner 112 may determine that the box application 612 is at the 

second uninstall level based on a monitored use history of the box application 612.  

[146] The uninstaller 113 changes a display state of an icon of the bus application 611 at 

the first uninstall level such that a padlock symbol is inserted to the icon. Then, the UI 

120 displays the icon of the bus application 611 into which the padlock symbol is 

inserted at a right top corner on the UI screen. Thus, the user may recognize that the 

bus application 611 is currently at the first uninstall level and the first uninstall 

operation is applied to the bus application 611.  

[147] Meanwhile, the changing of the display state (visual representation) of the icon of the 

bus application 611 may be performed by inserting the padlock symbol to the icon of 

the bus application 611. Alternatively, the changing of the display state of the icon of 

the bus application 611 may be performed by additionally overlapping a layer of the 

padlock symbol that is another object on a layer of the icon of the bus application 611.  

In other words, the current embodiment is not limited by any one of the above.  

[148] As described above, such methods are applied to change a display state (visual repre

sentation) of an application described here, and may be applied to change the display 

state such that an exclamation mark symbol is inserted to an icon (object) of the ap

plication, the icon is shown dark, the icon is shown blurry, a boundary of the icon is in 

dotted lines, or the icon is shown concave.  

[149] The uninstaller 113 may change the display state of the icon of the box application 

612 at the second uninstall level such that an exclamation mark symbol is inserted to 

the icon of the box application 612. Then, the UI 120 displays the icon of the box ap

plication 612 into which the exclamation mark symbol is inserted in a top right corner 

on the UI screen. Accordingly, the user may recognize that the box application 612 is
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currently at the second uninstall level and the second uninstall operation is applied to 

the box application 612.  

[150] As such, the device 10 according to the current embodiment manages applications 

that are seldom used or not used by changing display states of the applications so that 

the user is able to easily manage the applications. In detail, the device 10 changes the 

display states of the applications according to uninstall levels so that the user is able to 

easily recognize a state of the applications and manage the applications.  

[151] FIG. 6C illustrates a UI screen where an uninstall operation is applied to the ap

plications 20 installed in the device 10, according to another exemplary embodiment.  

Referring to FIG. 6C, bus and box applications 620 are at the first uninstall level.  

[152] As described above, the determiner 112 may determine that the bus and box ap

plications 620 are in the first uninstall level based on monitored use histories of the bus 

and box applications 620.  

[153] The uninstaller 113 may change display states of icons of the bus and box ap

plications 620 in the first uninstall level such that the icons are shown as being darker.  

Then, the UI 120 displays the icons of the bus and box applications 620, which are 

shown darker, on the UI screen. Accordingly, the user may recognize that the bus and 

box applications 620 are currently at the first uninstall level and the first uninstall 

operation is applied to the bus and box applications 620.  

[154] According to FIG. 6C, it is assumed that the bus and box applications 620 are at the 

same first uninstall level. However, if the bus and box applications 620 are at different 

uninstall levels, the UI 120 may display icons of the bus and box applications 620 at 

different degrees of darkness for classification.  

[155] FIG. 6D illustrates a UI screen where an uninstall operation is applied to the ap

plications 20 installed in the device 10, according to another exemplary embodiment.  

In FIG. 6D, bus and box applications 630 are at the first uninstall level.  

[156] As described above, the determiner 112 may determine that the bus and box ap

plications 630 are at the first uninstall level based on monitored use histories of the bus 

and box applications 630.  

[157] The uninstaller 113 may change display states of icons of the bus and box ap

plications 630 in the first uninstall level such that the icons are shown blurry. Then, the 

UI 120 displays the icons of the bus and box applications 630, which are shown blurry, 

on the UI screen. Accordingly, the user may recognize that the bus and box ap

plications 630 are currently at the first uninstall level and the first uninstall operation is 

applied to the bus and box applications 630.  

[158] According to FIG. 6D, it is assumed that the bus and box applications 630 are at the 

same first uninstall level. However, if the bus and box applications 630 are at different 

uninstall levels, the UI 120 may display icons of the bus and box applications 630 in
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different degrees of blurriness for classification.  

[159] FIG. 6E illustrates a UI screen where an uninstall operation is applied to the ap

plications 20 installed in the device 10, according to another exemplary embodiment.  

Referring to FIG. 6E, it is assumed that bus and box applications 640 are at the first 

uninstall level.  

[160] As described above, the determiner 112 may determine that the bus and box ap

plications 640 are at the first uninstall level based on monitored use histories of the bus 

and box applications 640.  

[161] The uninstaller 113 may change display states of icons of the bus and box ap

plications 640 at the first uninstall level such that boundaries of the icons are in dotted 

lines. Then, the UI 120 displays the icons of the bus and box applications 640 whose 

boundaries are in dotted lines on the UI screen. Accordingly, the user may recognize 

that the bus and box applications 640 are currently at the first uninstall level and the 

first uninstall operation is applied to the bus and box applications 640.  

[162] FIG. 6F illustrates a UI screen in which an uninstall operation is applied to the ap

plications 20 installed in the device 10, according to another exemplary embodiment.  

Referring to FIG. 6F, it is assumed that bus and box applications 650 are at the first 

uninstall level.  

[163] As described above, the determiner 112 may determine that the bus and box ap

plications 650 are at the first uninstall level based on monitored use histories of the bus 

and box applications 650.  

[164] The uninstaller 113 may change display states of icons of the bus and box ap

plications 650 in the first uninstall level such that the icons are shown concave. Then, 

the UI 120 displays the icons of the bus and box applications 650 shown concave on 

the UI screen. Accordingly, the user may recognize that the bus and box applications 

650 are currently at the first uninstall level and the first uninstall operation is applied to 

the bus and box applications 650.  

[165] It will be readily understood by one of ordinary skill in the art that the UI screens 

shown in FIGS. 6A through 6F are only examples for describing display states of icons 

of applications, and thus are not limited thereto.  

[166] FIG. 7A is a diagram for describing the first uninstall operation preformed at the first 

uninstall level, according to an exemplary embodiment. Referring to FIG. 7A, it is 

assumed that a bus application 710 is at the first uninstall level.  

[167] As described above, the determiner 112 may determine that the bus application 710 

is at the first uninstall level based on monitored use history of the bus application 710.  

[168] The uninstaller 113 may change a display state of an icon of the bus application 710 

at the first uninstall level such that a padlock symbol is added onto the icon of the bus 

application 710. Then, the UI 120 displays the icon of the bus application 710 onto
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which the padlock symbol is inserted in a top right corner on the UI screen.  

[169] Moreover, the uninstaller 113 performs the first uninstall operation of ending 

functions of the device 10 required to drive the bus application 710. The ended 

functions includes a function of exchanging information between the device 10 and a 

server for providing a service of the bus application 710 through a network, a function 

of automatically updating the bus application 710, and a background process of the bus 

application 710.  

[170] The uninstaller 113 may not delete the bus application 710 but performs the first 

uninstall operation by stopping a network traffic or network message generated by the 

bus application 710, ending processes executed in the background of the device 10 for 

the bus application 710, and ends an automatic update of the bus application 710.  

[171] However, if the bus application 710 is used again by the user after the first uninstall 

operation is performed, the uninstaller 113 may again activate the functions of the bus 

application 710 ended through the first uninstall operation.  

[172] FIG. 7B is a diagram for describing the second uninstall operation preformed at the 

second uninstall level, according to an exemplary embodiment. Referring to FIG. 7B, it 

is assumed that a box application 720 is at the second uninstall level.  

[173] As described above, the determiner 112 may determine that the box application 720 

is at the second uninstall level based on monitored use history of the box application 

720.  

[174] The uninstaller 113 may change a display state of an icon of the box application 720 

at the second uninstall level such that an exclamation mark symbol is inserted in the 

icon of the box application 720. Then, the UI 120 displays the icon of the box ap

plication 720 into which the exclamation mark symbol is inserted in a top right corner 

on the UI screen.  

[175] Moreover, the uninstaller 113 performs the second uninstall operation by maintaining 

only the icon of the box application 720 for displaying the box application 720 on the 

UI screen while deleting user data stored in the device 10 while using the box ap

plication 720 and backing up the user data stored in the device 10 in a cloud 71 or a 

server 72.  

[176] The user data may include basic setting information for driving the box application 

720, login information of the box application 720, a content stored while using the box 

application 720, history information, and transaction information.  

[177] However, if the box application 720 is used again by the user after the second 

uninstall operation is performed, the uninstaller 113 may again restore (or roll back) 

the user data of the box application 720 backed up in the cloud 71 or the server 72 to 

the device 10.  

[178] FIG. 7C is a diagram for describing the third uninstall operation preformed at the
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third uninstall level, according to an exemplary embodiment. Referring to FIG. 7C, it 

is assumed that a box application 730 is at the third uninstall level.  

[179] As described above, the determiner 112 may determine that the box application 730 

is at the third uninstall level based on monitored use history of the box application 730.  

[180] The uninstaller 113 performs the third uninstall operation by deleting an icon of the 

box application 730 and entire information about the box application 730. In other 

words, the box application 730 may be completely deleted not only from the UI screen 

but also from the device 10 and the cloud 71 or server 72 of FIG. 7B.  

[181] However, in the third uninstall operation, because the box application 730 is 

completely deleted from the device 10, the device 10 may be pre-set such as to receive 

a user selection about whether to finally perform the third uninstall operation, i.e., 

whether to completely delete the box application 730, through the UI 120. In this case, 

the uninstaller 1130 may perform the third uninstall operation only when the user 

requests to perform the third uninstall operation through the UI 120.  

[182] FIG. 8 is a detailed block diagram of the device 10 for managing applications, 

according to an exemplary embodiment. Components included in the device 10 of FIG.  

2 described above may also be included in the device 10 of FIG. 8.  

[183] A mobile communicator 1001 may perform call setting, data communication, or the 

like with a base station through a cellular network, such as 3rd generation (3G) or 4th 

generation (4G). A sub-communicator 1002 performs a function for short distance 

communication, such as Bluetooth or near field communication (NFC). A broadcasting 

unit 1003 receives a digital multimedia broadcasting (DMB) signal.  

[184] A camera 1004 may include lens and optical devices for capturing an image or 

moving image.  

[185] A sensor unit 1005 may include a gravity sensor for detecting movement of the 

device 10, an illumination sensor for detecting light brightness, a proximity sensor for 

detecting a proximity degree of a person, and a motion sensor for detecting movement 

of a person.  

[186] A global positioning system (GPS) receiver 1006 may receive a GPS signal from a 

satellite. Various services may be provided to the user by using the GPS signal.  

[187] An input/output unit 1010 may provide an interface with an external device or a 

person, and includes a button 1011, a microphone 1012, a speaker 1013, a vibration 

motor 1014, a connector 1015, and a keypad 1016.  

[188] A touch screen 1018 may receive a touch input of the user. Also, a touch screen 

controller 1017 transmits the touch input received through the touch screen 1018 to a 

controller 1050. A power supply 1019 is connected to a battery or external power 

source to supply power required for the device 10.  

[189] The input/output unit 1010 and the touch screen 1018 may correspond to detailed
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components of the UI 120 of FIG. 2.  

[190] The controller 1050 may execute programs stored in a memory 1060 to execute an 

object on a display and display a result of executing, according to an exemplary em

bodiment.  

[191] The controller 1050 may correspond to the controller 110 of FIG. 2 including the 

monitor 111, the determiner 112, and the uninstaller 113.  

[192] The memory 1060 may store results processed or performed by the device 10. For 

example, the memory 1060 may store monitoring results of the monitor 111, de

termining results of the determiner 112, and uninstalling results of the uninstaller 113.  

[193] Programs stored in the memory 1060 may be classified into a plurality of modules 

according to functions, for example, into a mobile communication module 1061, a Wi

Fi module 1062, a Bluetooth module 1063, a DMB module 1064, a camera module 

1065, a sensor module 1066, a GPS module 1067, a moving image reproducing 

module 1068, an audio reproducing module 1069, a power module 1070, a touch 

screen module 1071, a UI module 1072, and an application module 1073.  

[194] For example, the mobile communication module 1061, the Wi-Fi module 1062, and 

the Bluetooth module 1063 may receive information about an object from another 

device or a server by using at least one of the mobile communicator 1001, the sub

communicator 1002, and the broadcasting unit 1003.  

[195] Also, for example, the touch screen module 1071 may receive a touch input of the 

user through a screen of the device 10.  

[196] Also, for example, the application module 1073 may determine a type of the touch 

input of the user and determine whether to expand an object according to the touch 

input. Also, for example, the application module 1073 may determine whether a size of 

the expanded object is equal to or above a threshold value, and determine which in

formation to be displayed on the expanded object. Also, for example, the application 

module 1073 may determine how to process a display screen according to the 

expansion of the object.  

[197] Also, for example, the UI module 1072 may expand and display an object on the 

display screen, and display predetermined information on the expanded object based 

on the determination of the application module 1073. Also, for example, the UI module 

1072 may fix and display the expanded object, or reduce the expanded object based on 

the determination of the application module 1073.  

[198] Functions of each module may be intuitively inferred by one of ordinary skill in the 

art based on its name, and each module may correspond to a group of commands for 

performing at least one function described herein.  

[199] Commands do not have to be executed in separate software programs, procedures, or 

modules. The memory 1060 may include more or less commands. Moreover, various
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functions of the device 10 may be executed by hardware and/or software including at 

least one signal processing and/or application specified integrated circuit (IC).  

[200] FIG. 9 is a flowchart illustrating a method of managing applications installed on the 

device 10, according to an exemplary embodiment. Referring to FIG. 9, the method 

may include operations processed by the device 10 of FIG. 2 or 8 in time series, and 

thus, details described above with reference to FIGS. 1A through 8 may also apply to 

the method of FIG. 9 even if omitted.  

[201] In operation 901, the controller 110 controls the monitor 111 to monitor use histories 

of applications installed in the device 10.  

[202] In operation 902, the controller 110 controls the determiner 112 to determine at least 

one application satisfying a pre-set uninstall condition from among the installed ap

plications based on the monitored use histories.  

[203] In operation 903, the UI 120 displays an icon of the determined at least one ap

plication on the UI screen after changing a display state of the icon.  

[204] FIG. 10 is a flowchart illustrating a method of managing applications installed on the 

device 10, according to another exemplary embodiment. Referring to FIG. 10, the 

method includes operations processed by the device 10 of FIG. 2 or 8 in time series, 

and thus, details described above with reference to FIGS. 1A through 8 may also be 

applied to the method of FIG. 10 even if omitted.  

[205] In operation 1001, the controller 110 controls the monitor 111 to monitor use 

histories of the applications installed in the device 10.  

[206] In operation 1002, the controller 110 controls the determiner 112 to determine at 

least one application corresponding to at least one of a pre-set plurality of uninstall 

levels, based on the monitored use histories.  

[207] In operation 1003, the controller controls the uninstaller 113 to perform an uninstall 

operation corresponding to an uninstall level satisfied by the determined at least one 

application on the determined at least one application.  

[208] FIG. 11 is a flowchart illustrating a method of managing applications installed on the 

device 10, according to another exemplary embodiment. FIG. 11 is a detailed 

flowchart of the methods of FIGS. 9 and 10. Referring to FIG. 11, the method includes 

operations processed by the device 10 of FIG. 2 or 8 in time series, and thus, details 

described above with reference to FIGS. 1A through 8 may also apply to the method of 

FIG. 11 even if omitted.  

[209] In operation 1101, the device 10 sets an uninstall condition for each uninstall level, 

according to a user input through the UI 120. Also, if the uninstall condition is not set 

by the user, the device 10 may arbitrarily set the uninstall condition to a default value 

assigned by the OS of the device 10.  

[210] In operation 1102, the controller 110 controls the monitor 111 to monitor use
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histories of the applications installed in the device 10.  

[211] In operation 1103, the controller 110 controls the determiner 112 to determine 

whether at least one application satisfying the pre-set uninstall condition exists from 

among the installed applications based on the monitored use histories.  

[1212] If the at least one application exists, the controller 110 performs operation 1104.  

However, if the at least one application does not exist, the controller 110 performs 

operation 1102 to continuously monitor the use histories.  

[213] In operation 1104, the controller 110 controls the determiner 112 to determine 

whether the at least one application is in the first uninstall level based on the monitored 

use histories.  

[214] If the at least one application is at the first uninstall level, the controller 110 performs 

operation 1105. However, if the at least one application is not at the first uninstall 

level, the controller 110 performs operation 1106.  

[215] In operation 1105, the controller controls the uninstaller 113 to perform the first 

uninstall operation on the at least one application.  

[216] After the first uninstall operation is performed, the controller 110 performs operation 

1102 to again continuously monitor the use histories.  

[217] In operation 1106, the controller 110 controls the determiner 112 to determine 

whether the at least one application is in the second uninstall level based on the 

monitored use histories.  

[218] If the at least one application is at the second uninstall level, the controller 110 

performs operation 1107. However, if the at least one application is not at the second 

uninstall level, the controller 110 performs operation 1108.  

[219] In operation 1107, the controller 110 controls the uninstaller 113 to perform the 

second uninstall operation on the at least one application.  

[220] After the second uninstall operation is performed, the controller 110 performs 

operation 1102 to again continuously monitor the use histories.  

[221] In operation 1108, the controller 110 controls the determiner 112 to determine 

whether the at least one application is at the third uninstall level based on the 

monitored use history.  

[222] If the at least one application is at the third uninstall level, the controller 110 

performs operation 1109. However, if the at least one application is not at the third 

uninstall level, the controller 110 performs operation 1102.  

[223] In operation 1109, the controller, 110 controls the uninstaller 113 to perform the third 

uninstall operation on the at least one application.  

[224] Meanwhile, in the current exemplary embodiment, it may be assumed that three 

uninstall levels exist. Thus, after the third uninstall operation is performed, the at least 

one application is completely deleted from the device 10, and thus, no more uninstall
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operation is performed. However, as described above, the three uninstall levels are 

assumed for convenience of description in the current embodiment, and thus, there 

may be more or less number of uninstall levels by subdividing or combining the first 

through third uninstall levels described herein.  

[225] In operation 1110, if it is determined that there is no application corresponding to an 

uninstall level in operation 1103, the controller 110 determines whether there is an ap

plication whose uninstall level needs to be canceled. In other words, when an uninstall 

level was applied to an application because a user did not use the application but the 

user is currently using the application, the uninstall level of the application may need 

to be released. Accordingly, the controller 110 determines whether to release the 

uninstall level of the application to which the uninstall level was applied.  

[226] If the uninstall level is to be released, the controller 110 performs operation 1111.  

However, if the uninstall level is not to be released, the controller 110 performs 

operation 1102.  

[227] In operation 1111, the controller 110 cancels the uninstall level of the application de

termined in operation 1110. Then, the controller 110 performs operation 1102 again.  

[228] FIG. 12 is a flowchart illustrating a method of managing applications installed on the 

device 10, according to another exemplary embodiment. Referring to FIG. 12, the 

method includes operations performed by the device 10 of FIG. 2 or 8 in time series, 

and thus, details described above with reference to FIGS. 1A through 8 may also apply 

to the method of FIG. 12.  

[229] In operation 1201, the UI 120 displays the applications installed on the device 10.  

[230] In operation 1202, the controller 110 controls the monitor 111 to monitor use 

histories of the installed applications.  

[231] In operation 1203, the controller 110 controls the uninstaller 113 to control the UI 

120 such that visual representation of at least one application is changed based on the 

monitored use histories.  

[232] As described above, according to the one or more of the above exemplary em

bodiments, applications installed on a device, such as a smart phone or a mobile phone, 

are managed such that a display state of an application that is seldom used or not used 

at all by a user is changed in stages or data and information related to such an ap

plication is deleted in stages, thereby efficiently managing a limited storage capacity of 

the device or enabling the user to easily manage the applications.  

[233] The exemplary embodiments can be written as computer programs and can be im

plemented in general-use digital computers that execute the programs using a computer 

readable recording medium. Examples of the computer readable recording medium 

include magnetic storage media (e.g., ROM, floppy disks, hard disks, etc.), optical 

recording media (e.g., CD-ROMs, or DVDs), etc.
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[234] While one or more exemplary embodiments have been described with reference to 

the figures, it will be understood by those of ordinary skill in the art that various 

changes in form and details may be made therein without departing from the spirit and 

scope as defined by the following claims.
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The claims defining the invention are as follows: 

1. A device having a plurality of applications installed thereon, the device comprising: 

a display configured to display a plurality of icons corresponding to the plurality of 

applications; and 

a controller configured to monitor use history of each of the plurality of applications, 

determine an application from among the applications whose monitored use history satisfies a first 

uninstall level or a second uninstall level based on the monitored use history of the each of the 

plurality of applications, control the display to change a visual representation of an icon 

corresponding to the determined application, 

and control the processor to perform a first uninstall operation corresponding to the first 

uninstall level or a second uninstall operation corresponding to the second uninstall level on the 

determined application, 

wherein the first uninstall operation comprises terminating an automatic update of the 

determined application, and the second uninstall operation comprises providing a user interface 

inquiring about whether to completely delete the determined application from the device.  

2. The device of claim 1, wherein the processor is further configured to change the visual 

representation of the icon displayed by the display by overlapping a layer of an object representing the 

icon with a layer of another object.  

3. The device of claim 1, wherein the processor is further configured to change the visual 

representation of the icon displayed by the display by changing an object representing the icon.  

4. The device of claim 1, wherein the processor is further configured to control the display to 

change the visual representation to identify the first uninstall level of the determined application from 

among the plurality of applications.  

5. The device of claim 1, wherein the first uninstall level and the second uninstall level are 

classified based on a time period for which an application has not been used.  

6. The device of claim, wherein the processor is configured to determine the application by 

applying different types of display change conditions according to attributes of the plurality of 

applications.  

7. The device of claim 6, wherein the attributes of the plurality of applications are classified 

according to at least one of capacities of the plurality of applications, update frequencies of the 

plurality of applications, memory resource capacities occupied by the plurality of applications, and 

types of the plurality of applications.
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8. The device of claim 1, wherein the processor is further configured to control the display to 

change the visual representation of the icon corresponding to the application by displaying a 

predetermined symbol overlapped on the icon.  

9. The device of claim 1, wherein the display is configured to change the visual representation 

of the icon corresponding to the determined application by displaying an additional layer showing a 

predetermined visual effect and overlapped on the icon.  

10. The device of claim 9, wherein the additional layer comprises at least one of a layer for 

differently showing a color, a brightness, a chroma of the icon, a luma of the icon, a layer for showing 

the icon darkened, a layer for showing the icon as foggy, a layer for showing the icon in a grayscale, a 

layer for showing dotted lines on a boundary of the icon, a layer for showing the icon as visually 

concave, a layer for showing the icon as visually convex, and a layer for applying a vintage effect to 

the icon.  

11. The device of claim 1, wherein the processor is further configured to determine, based on the 

monitored use history, at least one of an application that has not been used for a predetermined 

threshold time, an application that is not used repeatedly a threshold number of times until a 

predetermined point of time, an application that is not used when a location of the device is outside a 

range of a predetermined place, and an application that has not been used with another device for a 

threshold time, and change the visual representation of the icon corresponding to the determined 

application.  

12. The device of claim 1, wherein the processor is further configured to delete user data that is 

stored in the device while the determined application is used, and backing up the stored user data in a 

server, with respect to the determined application.  

13. A method of managing a plurality of applications installed on a device, the method 

comprising: 

displaying a plurality of icons corresponding to the plurality of applications through a display; 

monitoring a use history of each of the applications; 

determining an application from among the applications whose monitored use history satisfies 

a first uninstall level or a second uninstall level based on the monitored use history of the each of the 

plurality of applications; 

controlling the display to change a visual representation of an icon corresponding to the 

determined application; and 

performing a first uninstall operation corresponding to the first uninstall level or a second 

uninstall operation corresponding to the second uninstall level on the determined application,
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wherein the first uninstall operation comprises terminating an automatic update of the 

determined application, and the second uninstall operation comprises providing a user interface 

inquiring about whether to completely delete the determined application from the device.  

14. The method of claim 13, wherein the controlling the display comprises controlling the display 

such that a layer of an object representing the icon corresponding to the determined application is 

displayed as overlapping below a layer of another object, or such that the object representing the icon 

corresponding to the determined application itself is changed.  

15. The method of claim 13, wherein the first uninstall level and the second uninstall level are 

classified based on a time period for which an application has not been used.  

16. The method of claim 13, wherein the controlling the display comprises changing the visual 

representation of the icon corresponding to the determined application by displaying at least one of a 

predetermined symbol and an additional layer for showing a predetermined visual effect, the 

additional layer being overlapped on an object representing the icon corresponding to the determined 

application.
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