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Description

Title of Invention: MOBILE DEVICE AND METHOD OF

EXECUTING APPLICATION BASED ON PARTICULAR ZONE
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Technical Field

Apparatuses and methods consistent with exemplary embodiments relate to
executing an application in a particular zone, and more particularly, to a mobile device
and method of driving a virtual machine (VM) for executing a particular service

provided by a server, based on a location of the mobile device.

Background Art

Due to advancement in computer network technologies, a computing environment
that depended on an independent hardware function of each terminal has evolved into a
cloud computing environment that provides a service by using all computing resources
in a network, according to a request of a terminal.

A cloud computing service is an ‘on-demand outsourced service of computing
resources’ via an information communication network such as the internet. In a cloud
computing environment, a service provider consolidates, via virtualization, data centers
that are distributed over a network, and provides a service that users need.

The service provider generally does not install and use required computing resources
such as applications, storage, operating systems (OS), security software, etc. in a
terminal of each user that owns the terminal. Instead, the service provider selects
desired services generated in a virtual space via virtualization and uses the desired
services at a desired time.

A cloud computing system using virtualization may generate, by using one physical
machine, a plurality of virtual machines that are independent execution environments,
and may install and execute an independent OS or applications in each of the generated
virtual machines.

The virtual machine may be a virtual computing execution environment generated
with hardware resources allocated from the physical machine. A hypervisor may be
software that generates the virtual machine and manages an OS or applications
installed and executed in the virtual machine.

In a cloud computing system that provides a cloud computing service, a virtual
machine migration technology may be used for migrating the virtual machine between

a plurality of physical machines that configure the cloud computing system.
Disclosure of Invention

Solution to Problem

Provided is a mobile terminal and a method of driving a virtual machine (VM) for
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executing a particular service provided by a server, based on a location of the mobile
device.
Advantageous Effects of Invention

According to an exemplary embodiment, an application required in a particular zone
is not permanently installed in a user terminal but is provided for a limited time, so a
VM can only be used in the particular zone. In this way, a security-required application
and data generated during execution of the application may be protected.
Brief Description of Drawings

These 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:

FIG. 1 is a diagram illustrating a user entering a company zone, according to an
exemplary embodiment;

FIG. 2A is a flowchart illustrating a method of controlling a mobile terminal,
according to an exemplary embodiment;

FIG. 2B is a flowchart illustrating a method of controlling the mobile terminal,
according to another exemplary embodiment;

FIG. 3A is a flowchart illustrating a method of controlling a server, according to an
exemplary embodiment;

FIG. 3B is a flowchart illustrating a method of controlling the server, according to
another exemplary embodiment;

FIG. 4 is a flowchart illustrating a method of controlling the mobile terminal and the
server, according to an exemplary embodiment;

FIG. 5 is a block diagram illustrating a virtual machine, according to an exemplary
embodiment;

FIGS. 6A through 6C illustrate migration of a virtual machine between a terminal
and a server, according to an exemplary embodiment;

FIG. 7 is a flowchart illustrating an example of receiving an input signal for a virtual
machine request, according to an exemplary embodiment;

FIG. 8 illustrates an example of receiving the input signal for the virtual machine
request, according to an exemplary embodiment;

FIG. 9 is a flowchart illustrating an example of receiving an input signal for a virtual
machine request, according to another exemplary embodiment;

FIG. 10 illustrates an example of receiving the input signal for the virtual machine
request;

FIG. 11 is a flowchart illustrating an example of receiving an input signal for a

virtual machine request, according to another exemplary embodiment;
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[24] FIGS. 12A and 12B illustrate an example of receiving the input signal for the virtual
machine request, according to an exemplary embodiment;

[25] FIG. 13 is a flowchart illustrating an example of obtaining user information for
generating virtual machine request information, according to an exemplary em-
bodiment;

[26] FIG. 14 is a flowchart illustrating an example of obtaining user information for
generating virtual machine request information, according to another exemplary em-
bodiment;

[27] FIG. 15 illustrates a screen for obtaining user information for generating virtual
machine request information, according to an exemplary embodiment;

[28] FIG. 16 illustrates an example of information included in the virtual machine request
information according to an exemplary embodiment;

[29] FIG. 17A illustrates a screen notifying about reception of a virtual machine,
according to an exemplary embodiment;

[30] FIGS. 17B through 17D illustrate screens of the mobile terminal in which a virtual
machine operates, according to exemplary embodiments;

[31] FIGS. 18A and 18B illustrate a screen switch when a virtual machine operates in the
mobile terminal, according to an exemplary embodiment;

[32] FIG. 19 is a flowchart illustrating a controlling method performed by the server and
the terminal that accesses data stored in the server, according to an exemplary em-
bodiment;

[33] FIG. 20 is a flowchart illustrating an example of receiving an input signal for
stopping an operation of a virtual machine, according to an exemplary embodiment;

[34] FIGS. 21A and 21B illustrate an example of receiving an input signal for stopping an
operation of a virtual machine, according to an exemplary embodiment;

[35] FIGS. 21C and 21D illustrate an example of receiving an input signal for operating a
virtual machine, according to an exemplary embodiment;

[36] FIGS. 21E and 21F illustrate another example of receiving an input signal for
stopping an operation of a virtual machine, according to an exemplary embodiment;

[37] FIGS. 22A and 22B illustrate an example of receiving an input signal for switching a
virtual machine, according to an exemplary embodiment;

[38] FIGS. 23A through 26 are flowcharts illustrating a controlling method performed by
the server and the mobile terminal that deletes a virtual machine, due to a zone exit,
according to one or more exemplary embodiments;

[39] FIG. 27 is a flowchart illustrating a controlling method performed by the mobile
terminal 100 that deletes a virtual machine, due to a zone exit, according to another
exemplary embodiment;

[40] FIG. 28A illustrates an example of stopping an operation of a virtual machine, due to
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a zone exit, according to an exemplary embodiment;

FIG. 28B illustrates an example of confirming a zone exit, according to an exemplary
embodiment;

FIG. 29 is a flowchart illustrating a controlling method performed by the server and
the mobile terminal that stops an operation of a virtual machine due to an elapse of a
time period, according to an exemplary embodiment;

FIG. 30 is a flowchart illustrating a controlling method performed by the mobile
terminal that stops an operation of a virtual machine due to an elapse of a time period,
according to an exemplary embodiment;

FIG. 31 illustrates a screen of the mobile terminal that stops an operation of a virtual
machine due to an elapse of a time period, according to an exemplary embodiment;

FIG. 32A is a flowchart illustrating a controlling method performed by the server and
the mobile terminal in which an operation of some functions of a virtual machine is
limited due to a zone exit, according to an exemplary embodiment;

FIG. 32B is a flowchart illustrating a controlling method performed by the mobile
terminal 100 in which an operation of some functions of a virtual machine is limited
due to a zone exit, according to an exemplary embodiment;

FIG. 33 illustrates a screen of the mobile terminal in which an operation of some
functions of a virtual machine is limited due to a zone exit, according to an exemplary
embodiment;

FIG. 34 illustrates an example of use setting of a virtual machine, according to an
exemplary embodiment;

FIG. 35 is a flowchart illustrating operations of the server, according to an exemplary
embodiment;

FIGS. 36A and 36B illustrate an example of receiving an input signal for a virtual
machine request, according to an exemplary embodiment;

FIGS. 37A and 37B are flowcharts illustrating a controlling method performed by the
mobile terminal and the server, according to an exemplary embodiment;

FIG. 38 illustrates a screen for obtaining user information for generating virtual
machine request information, according to an exemplary embodiment;

FIG. 39 illustrates examples of information included in the virtual machine request
information, according to an embodiment;

FIGS. 40A through 40C illustrate screens of the mobile terminal in which a virtual
machine operates, according to an exemplary embodiment;

FIG. 41A is a flowchart illustrating an example of recommending execution of an ap-
plication according to entry to a particular place, according to an exemplary em-
bodiment;

FIG. 41B illustrates the example of FIG. 41A of recommending execution of an ap-
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plication according to entry to a particular place, according to an exemplary em-
bodiment;

FIG. 42A is a flowchart illustrating an example of automatically executing a
dedicated application according to entry to a particular place, according to an
exemplary embodiment;

FIG. 42B illustrates the example of FIG. 42A of automatically executing a dedicated
application according to entry to a particular place, according to an exemplary em-
bodiment;

FIG. 43A is a flowchart illustrating a controlling method performed by the mobile
terminal that stores data, according to an exemplary embodiment;

FIG. 43B is a flowchart illustrating a controlling method performed by the server and
the mobile terminal that stores data, according to an exemplary embodiment;

FIG. 44 illustrates an example of a screen of the mobile terminal in which an
operation of a virtual machine is stopped due to an elapse of a time period, according
to an exemplary embodiment;

FIG. 45 illustrates an example of receiving an input signal for a virtual machine
request, according to an exemplary embodiment;

FIG. 46 is a flowchart illustrating a controlling method performed by the mobile
terminal and the server, according to an exemplary embodiment;

FIG. 47 illustrates a table showing examples of information included in virtual
machine request information, according to an exemplary embodiment;

FIGS. 48A through 48C illustrate screens of the mobile terminal in which a virtual
machine operates, according to an exemplary embodiment;

FIGS. 49A and 49B illustrate an example of receiving an input signal for a virtual
machine request, according to an exemplary embodiment;

FIG. 50 is a flowchart illustrating a controlling method performed by the mobile
terminal and the server, according to an exemplary embodiment;

FIG. 51A illustrates a screen whereon a virtual machine is operating in the mobile
terminal, according to an exemplary embodiment;

FIG. 51B illustrates an example of using the virtual machine in the mobile terminal,
according to an exemplary embodiment;

FIGS. 52A and 52B are flowcharts illustrating an example of storing data in the
mobile terminal, according to an exemplary embodiment;

FIG. 52C illustrates the example of FIGS. 52A and 52B of storing data in the mobile
terminal, according to an exemplary embodiment;

FIGS. 53A through 53C illustrate screens whereon a virtual machine is operating in
the mobile terminal, according to an exemplary embodiment;

FIG. 54A is a flowchart illustrating a controlling method performed by the terminal
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and the server, according to an exemplary embodiment;
FIGS. 54B and 54C illustrate an example of using a virtual machine in the mobile

terminal, according to an exemplary embodiment;

FIG. 55 illustrates migration of a virtual machine between the mobile terminal and a
vehicle system, according to an exemplary embodiment;

FIG. 56 is a flowchart illustrating an example in which a virtual machine is migrated
from the vehicle system to the mobile terminal, according to an exemplary em-
bodiment;

FIG. 57 is a flowchart illustrating an example in which a virtual machine is migrated
from the mobile terminal to the vehicle system, according to an exemplary em-
bodiment;

FIG. 58 illustrates an example in which a virtual machine is migrated from the
mobile terminal to the vehicle system, according to an exemplary embodiment;

FIG. 59 illustrates migration of a virtual machine between a terminal and another
terminal, according to an exemplary embodiment;

FIG. 60 is a flowchart illustrating a controlling method performed by the mobile
terminal and a fixed terminal, according to an exemplary embodiment;

FIG. 61 illustrates an example of migrating a virtual machine between the mobile
terminal and a fixed terminal, according to an exemplary embodiment;

FIG. 62 is a flowchart illustrating a controlling method performed by a first user’s
terminal and a second user’s terminal, according to an exemplary embodiment;

FIGS. 63 and 64 are block diagrams illustrating the mobile terminal, according to
one or more exemplary embodiments; and

FIG. 65 is a block diagram illustrating the server, according to an exemplary em-
bodiment.

Best Mode for Carrying out the Invention

Provided is a mobile terminal and a method of driving a virtual machine (VM) for
executing a particular service provided by a server, based on a location of the mobile
device.

Additional aspects will be set forth in part in the description which follows and, in
part, will be apparent from the description, or may be learned by practice of the
presented exemplary embodiments.

According to an aspect of an exemplary embodiment, there is provided a mobile
terminal that executes an application in a predetermined area, the mobile terminal
including: a memory; a location finder configured to obtain location information of the
mobile terminal; a communicator configured to communicate with a server; and a

controller configured to: receive, via the communicator, the application that is ex-
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ecutable in a predetermined area corresponding to the obtained location information
and an operating system (OS) for executing the application from a server that cor-
responds to the obtained location information; and install the application and the OS in
the memory.

The application and the OS may be configured to operate in a virtual machine.

In response to the controller determining, based on the obtained location information,
that the mobile terminal has entered the predetermined area, the controller may be
further configured to transmit virtual machine request information including the
obtained location information to the server that corresponds to the obtained location in-
formation.

The controller may be further configured to receive, via the communicator, data that
may be used for executing the application, from the server corresponding to the
obtained location information.

The controller may be further configured to execute the application, and to access,
via the communicator, data that may be stored in the server corresponding to the
obtained location information and may be used in executing the application.

The controller may be further configured to access the data stored in the server corre-
sponding to the obtained location information by using a network file system (NFS).

The controller may be further configured to execute the application, and to store, in
the memory, data that may be generated by the execution of the application.

The controller may be further configured to execute the application; transmit, via the
communicator, data generated by the execution of the application, to the server that
corresponds to the obtained location information; and control the data to be stored in
the server.

When the application and the OS are installed in the memory, the controller may be
further configured to set whether to store data generated by execution of the ap-
plication in the memory, or whether to store, via the communicator, the data in the
server corresponding to the obtained location information.

The mobile terminal may include a display, wherein, in response to the controller de-
termining, based on the obtained location information, that the mobile terminal has
entered the predetermined area, the controller may be further configured to control the
display to display information about the application that may be executable in the pre-
determined area.

The mobile terminal may include a display configured to display a background
screen corresponding to an OS that may be driven in the mobile terminal, and wherein,
when the controller drives the OS received from the server, the controller may be
further configured to switch a screen of the display to a background screen corre-

sponding to the OS received from the server.
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The location finder may be further configured to obtain the location information of
the mobile terminal at regular intervals.

In response to the controller determining, based on the obtained location information,
that the mobile terminal has exited the predetermined area, the controller may be
further configured to delete the installed application and the installed OS.

In response to the controller determining, based on the obtained location information,
that the mobile terminal has exited the predetermined area, the controller may be
further configured to transmit the installed application and the installed OS to the
server.

According to an aspect of another exemplary embodiment, there is provided a
method of executing an application in a predetermined area, the method performed by
a mobile terminal and including: obtaining location information of the mobile terminal;
recelving, via a communicator, the application that is executable in the predetermined
area corresponding to the obtained location information and an operating system (OS)
for executing the application from a server that corresponds to the obtained location in-
formation; and installing the application and the OS in a memory of the mobile
terminal.

The installed application and the installed OS operate in a virtual machine.

The method may include determining, based on the obtained location information,
whether the mobile terminal has exited the predetermined area, and if the mobile
terminal has exited the predetermined area, deleting the installed application and the
installed OS, and wherein the obtaining the location information may include obtaining
the location information of the mobile terminal at regular intervals.

According to an aspect of another exemplary embodiment, there is provided a server
that provides an application that is executable in a predetermined area, the server
including: a communicator configured to communicate with a mobile terminal; and a
controller configured to transmit, via the communicator, the application and an
operating system (OS) for executing the application to the mobile terminal located in
the predetermined area.

In response to the controller obtaining location information of the mobile terminal at
regular intervals and determining, based on the location information, that the mobile
terminal has exited the predetermined area, the controller may be further configured to
transmit, via the communicator, a signal to the mobile terminal for reclaiming the ap-
plication and the OS.

In response to the controller obtaining location information of the mobile terminal at
regular intervals and determining, based on the location information, that the mobile
terminal has exited the predetermined area, the controller may be further configured to

transmit, via the communicator, a signal to the mobile terminal for deleting the ap-
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regular intervals and determining, based on the location information, that the mobile
terminal has exited the predetermined area, the controller may be further configured to
transmit, via the communicator, a signal to the mobile terminal for limiting at least one
function that may be provided by the application.

After a predetermined time period has elapsed, the controller may be further
configured to transmit, via the communicator, a signal to the mobile terminal for
limiting at least one function that may be provided by the application.

According to an aspect of another exemplary embodiment, there is provided a system
including a mobile terminal that executes an application in a predetermined area and a
server that provides the application, wherein the mobile terminal is configured to:
receive the application, which is executable in the predetermined area corresponding to
location information of the mobile terminal, and an operating system (OS) for
executing the application, from the server corresponding to the obtained location in-
formation of the mobile terminal, and install the application and the OS in a memory of
the mobile terminal; and the server is configured to transmit the application and the OS
for executing the application to the mobile terminal located in the predetermined area.

The mobile terminal may include a display on which a user may be notified when the
user enters a predetermined area.

The mobile terminal may be further configured to receive a user input signal for a
virtual machine request.

According to an aspect of another exemplary embodiment, there is provided a
method of driving a virtual machine on a mobile terminal, the method including:
obtaining location information of the mobile terminal; receiving an input signal from
the user including user information; generating virtual machine request information
including at least one of the location information of the mobile terminal and the user
information; and transmitting the virtual machine request information to an external
source.

The user information may include at least one of age information of the user, gender
information of the user, nationality information of the user, and position information in
a company of the user.

The location information may include at least one of address information of a current

location, building information, and a particular floor of a building.
Mode for the Invention

This application claims priority from Korean Patent Application Nos.
10-2014-0098637, filed on July 31, 2014, 10-2015-0081505, filed on June 9, 2015, and
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10-2015-0106102, filed on July 27, 2015 in the Korean Intellectual Property Office,
the disclosures of which are incorporated herein by reference in their entireties.

Reference will now be made in detail to exemplary embodiments, examples of which
are illustrated in the accompanying drawings. The exemplary embodiments may have
different forms and should not be construed as being limited to the descriptions set
forth herein. The exemplary embodiments are merely described below, by referring to
the figures, to explain aspects of the inventive concept. Throughout the present
disclosure, like reference numerals refer to like elements. Well-known functions or
constructions are not necessarily described in detail if it would obscure the invention
with unnecessary detail. Although the terms including an ordinal number such as first,
second, etc., can be used for describing various elements, the structural elements are
not restricted by the terms. The terms are only used to distinguish one element from
another element. For example, without departing from the scope of the present
disclosure, a first structural element may be named a second structural element.
Similarly, the second structural element also may be named the first structural element.

Furthermore, in the present disclosure, a “module” or a “unit” may perform at least
one function or operation and may be embodied as hardware or software or as a com-
bination of hardware and software. Also, a plurality of “modules” or a plurality of
“units” may be integrated into at least one module except a “module” or a “unit” that
may be embodied as particular hardware, to be embodied as at least one processor.

Throughout the present disclosure, a mobile terminal may include a mobile phone, a
smartphone, a tablet personal computer (PC), a laptop computer, a terminal for digital
broadcasting, a personal digital assistant (PDA), a portable multimedia player (PMP),
navigation, etc. However, except for an example in which a configuration is applicable
only to a mobile terminal, it should be understood that configurations according to one
or more exemplary embodiments may be applied to a fixed terminal such as a digital
television (TV), a desktop computer, etc.

Throughout the present disclosure, it should also be understood that when an element
is referred to as being “connected to” or “coupled with” another element, it can be
directly connected to or coupled with the other element, or it can be electrically
connected to or coupled with the other element by having an intervening element in-
terposed therebetween. Also, when a part “includes” or “comprises’” an element, unless
there is a particular description to the contrary, the part can further include other
elements, not excluding the other elements.

Below, terms of the present disclosure are briefly described.

Throughout the present disclosure, a ‘virtual machine (VM)’ installed in a mobile
terminal may correspond to a virtual computing execution environment that is

generated with hardware resources allocated from the mobile terminal, and may
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indicate software including an application and an operating system (OS) for executing
the application.

Throughout the present disclosure, the virtual machine may be referred to as ‘virtual
machine’, ‘“VM’, or ‘virtual machine service’.

Throughout the present disclosure, a ‘zone’ may mean a particular area having a
range that is predefined based on location information. A server may preset the range
(i.e., the zone) where the virtual machine service is provided. That is, the zone may
indicate a particular area with a predefined range (e.g., within a 50-meter radius from a
point where an exhibition hall A is located, a first floor of the exhibition hall A, in a
building of the S company, etc.) that is set by the server that provides the virtual
machine service. Thus, when the mobile terminal is located in the particular area (the
zone) with the predefined range, the mobile terminal may be provided with the virtual
machine service including an application provided by the server that corresponds to the
particular area.

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.

Below, one or more exemplary embodiments will be described in detail with
reference to the attached drawings.

FIG. 1 is a diagram illustrating a user entering a company zone, according to an
exemplary embodiment.

According to an exemplary embodiment, as illustrated in FIG. 1, if a user 10 who
carries a mobile terminal 100 (also referred to as the terminal 100) enters a zone z1
corresponding to a company, the user 10 may receive (m1) a VM vl including ap-
plications for company work and an OS for executing the applications, from a server
200 (also referred to as the company server 200) corresponding to the company; the
user may install the VM v1 in a memory of the mobile terminal 100; and the user may
execute the VM v1.

For example, a staff member who enters a company zone may install applications
(e.g., a business document work application, an application related to contact in-
formation of in-house staff, a work clock-in/clock-out application tracking time at
work, etc.) required in a company, and an OS for executing the applications in a
personal mobile terminal of the staff member, and may use them for company work.
Here, data (e.g., a document file related to work) generated by executing an application
may not be stored in the personal mobile terminal of the staff member but may be
transmitted to the company server 200. Accordingly, an outflow of company’s

classified information and business-related document files may be prevented in
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advance, so that security may be maintained.

Referring to FIG. 1, when the mobile terminal 100 of the user 10 exits the company
zone z1, the mobile terminal 100 may transmit (m2), to the company server 200, the
business-use VM v1 including the applications and the OS for executing the ap-
plications that were installed to be used in the company. According to an exemplary
embodiment, when the mobile terminal 100 that received the business-use VM v1 exits
a company zone, a server that corresponds to the company zone may reclaim the
business-use VM v1 by transmitting a signal for reclaiming the business-use VM v1 to
the mobile terminal 100. When the mobile terminal 100 exits the company zone, the
mobile terminal 100 may delete the VM v1 from its memory.

When the mobile terminal 100 of the user 10 exits a particular zone (e.g., prede-
termined area) where execution of a VM is allowed, the mobile terminal 100 cannot
execute the VM anymore.

According to an exemplary embodiment, an application required in a particular zone
is not permanently installed in a user terminal but is provided for a limited time, so a
VM can only be used in the particular zone. In this way, a security-required application
and data generated during execution of the application may be protected.

According to an exemplary embodiment, an application required in a particular zone
and an OS providing an environment capable of driving the application are temporarily
uploaded to a memory of a user terminal and are executed, so that dependence on an
OS loaded in the user terminal may be decreased, and thus it may be useful in a bring
your own device (BYOD) environment.

For example, a user may conveniently use an Android OS for personal use but may
need to use an application that is executable in a Windows OS in a particular zone
(e.g., a company, an exhibition hall, a school examination site, etc.). In this example, if
an OS that is driven in a user terminal is an Android OS, the user may be incon-
venienced since the user may not be able to use an application developed to be
executed in a Windows OS. According to an exemplary embodiment, without
depending on an OS driven in a user terminal, a user may download a different OS,
e.g., Windows, and an application that is executable in Windows, may temporarily
install them in a memory, and may execute them when required, so that a mobile
interface environment convenient for the user may be provided.

FIG. 2A is a flowchart illustrating a method of controlling the mobile terminal 100,
according to an exemplary embodiment.

According to an exemplary embodiment with reference to FIGS. 2A and 64, for
example, when the mobile terminal 100 of a user is located in a company zone, the
user may receive an application that is executable in the company zone and an OS for

executing the application from a company server, and may install them in the mobile
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terminal 100.

In operation S101-1, the mobile terminal 100, according to an exemplary em-
bodiment, may obtain location information of the mobile terminal 100.

According to an exemplary embodiment, the mobile terminal 100 may determine a
location of the mobile terminal 100 by using a location information obtaining unit
(e.g., location finder). The location information obtaining unit may include a location
sensor 146. The mobile terminal 100 may determine indoor and outdoor locations of
the mobile terminal 100 by using the location sensor 146. For example, the location
sensor 146 may be a global positioning system (GPS).

A controller 130 (e.g., processor) may determine the location information of the
mobile terminal 100 by using pedestrian dead reckoning (PDR), which is a technique
of determining a speed, a direction, and/or a distance of movement of a person by
using sensors including an accelerometer, a gyroscope, a magnetometer, and the like.

The controller 130 may detect a location of the mobile terminal 100 of the user via a
trilateration process or a triangulation process using sensors and communication units
such as 3rd generation (3G), Long Term Evolution (LTE), a Global Navigation
Satellite System (GNSS), a global system for mobile communication (GSM), Loran-C,
Northwest European Loran-C System (NELS), a wireless local area network (WLAN),
Bluetooth, and the like.

When the mobile terminal 100 is located indoor, the controller 130 may detect a
location of the mobile terminal 100 by using sensors and communication units
including indoor-GPS, Bluetooth, WLAN, visual logic controller (VLC), an active
badge, GSM, radio frequency identification (RFID), visual tags, a wireless intrusion
prevention system (WIPS), WLAN, a ultrasound sensor, a geomagnetic sensor, and the
like.

The method of obtaining the location information of the mobile terminal 100
according to an exemplary embodiment is not limited to the aforementioned examples,
and other methods capable of obtaining the location information of the mobile terminal
100 may be applied thereto.

In operation S102-1, the mobile terminal 100, according to an exemplary em-
bodiment, may receive an application that is executable in a particular zone corre-
sponding to the obtained location information and an OS for executing the application,
from a server corresponding to the obtained location information. In operation S103-1,
the mobile terminal 100 may install the application and the OS for executing the ap-
plication in a memory.

For example, the mobile terminal 100 that is located in a particular zone (e.g., a
company zone) preset by a company server may receive a business-related application

that is executable in the particular zone (the company zone) and an OS for executing
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the business-related application from the company server, and may install the business-
related application and the OS in a memory 170.

FIG. 2B is a flowchart illustrating a method of controlling the mobile terminal 100,
according to another exemplary embodiment.

According to an exemplary embodiment, with reference to FIGS. 2A, 64, and 65,
when the mobile terminal 100 enters a company zone, the mobile terminal 100
transmits virtual machine request information including location information of the
mobile terminal 100 to a company server, so that the mobile terminal 100 receives an
application that is executable in the company zone and an OS for executing the ap-
plication from the company server, and installs the application and the OS in the
mobile terminal 100.

In operation S101, the mobile terminal 100 may obtain location information of the
mobile terminal 100. A method of obtaining the location information is described
above with reference to FIG. 2A.

In operation S102, the controller 130 of the mobile terminal 100 may generate virtual
machine request information including location information of the mobile terminal
100.

Throughout the present disclosure, virtual machine request information or VM
request information may mean information of the mobile terminal 100 that requests the
server 200 to transmit a VM. The virtual machine request information is provided from
a user of the mobile terminal 100 to the server 200 so as to receive an appropriate
service from the server 200. For example, the virtual machine request information may
include user information, and location information indicating a current location of the
mobile terminal 100.

The user information may be information necessary for the server 200 to determine
which VM service is required for the user of the mobile terminal 100. For example, the
user information may include age information, gender information, nationality in-
formation, position information in a company of the user, and the like.

In operation S103, the mobile terminal 100 may transmit the virtual machine request
information to a server that corresponds to the location information of the mobile
terminal 100.

For example, in order to receive a business-use virtual machine appropriate to a
user’s position etc., the mobile terminal 100 may generate virtual machine request in-
formation including general information (e.g., a name, an employee number, a
position, etc.) of the user and information such as an assigned task, etc. and may
transmit the virtual machine request information to the server 200.

The server 200 that has received the general information of the user and the in-

formation such as the assigned task of the user may determine a virtual machine that
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provides an appropriate service, based on the position of the user, etc.

Based on the location information of the mobile terminal 100 included in the virtual
machine request information, the server 200 may recognize that the mobile terminal
100 has entered a preset zone corresponding to the server 200.

In operation S104, the mobile terminal 100 may receive an application that is ex-
ecutable in a particular zone corresponding to the location information and an OS for
executing the application, from a server that corresponds to the location information.
That is, the mobile terminal 100 may receive, from the server 200, the virtual machine
that is determined by the server 200 based on the transmitted virtual machine request
information.

In operation S105, the controller 130 of the mobile terminal 100 may install the ap-
plication and the OS for executing the application in the memory 170. This means that
the application and the OS for executing the application may operate as a virtual
machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowcharts of FIGS. 2A and 2B. According to one or more exemplary
embodiments, some operations may be skipped or added, and an order of some op-
erations may be changed.

FIG. 3A is a flowchart illustrating a method of controlling the server 200, according
to an exemplary embodiment.

According to an exemplary embodiment with reference to FIGS. 3A, 64, and 65, for
example, a company server may transmit a business-related application that is ex-
ecutable in a preset particular zone (e.g., a company zone) and an OS for executing the
business-related application to the mobile terminal 100 located in the preset particular
zone (e.g., the company zone).

In operation S111-1, the server 200 may determine that the mobile terminal 100 is
located in a particular zone. In operation S112-1, the server 200 may transmit an ap-
plication that is executable in the particular zone and an OS for executing the ap-
plication, to the mobile terminal 100 located in the particular zone. The application and
the OS for executing the application may be installed in the memory 170 of the mobile
terminal 100 and may operate as a virtual machine.

FIG. 3B is a flowchart illustrating a method of controlling the server 200, according
to another exemplary embodiment.

According to an exemplary embodiment, with reference to FIGS. 3B and 65, when a
company server receives virtual machine request information from a mobile terminal,
the company server transmits a virtual machine to the mobile terminal located in a

company zone.
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In operation S111, the server 200 may receive virtual machine request information
from the mobile terminal 100. That is, the mobile terminal 100 may obtain location in-
formation, and may transmit the virtual machine request information including the
location information to the server 200 that corresponds to the location information. For
example, the mobile terminal 100 located in a company zone may transmit the virtual
machine request information to a company server.

In operation S112, a controller 901 (also, referred to as a processor 901) of the server
200 may determine that the mobile terminal 100 is located within a particular zone. For
example, the company server may preset the particular zone (e.g., in a building of the S
company) with a predefined range as the company zone, based on location in-
formation, and may determine whether the mobile terminal 100 is located in the preset
zone.

In operation S113, based on the virtual machine request information, the controller
901 of the server 200 may determine a virtual machine to be transmitted to the mobile
terminal 100.

The controller 901 may determine the virtual machine from among virtual machines
stored in a virtual machine storage 905 (also, referred to as a memory 905), based on
the virtual machine request information. For example, based on a position, an assigned
task, etc., of a user that is received from the mobile terminal 100, the controller 901
may determine the virtual machine capable of executing a service that is providable to
the user.

In operation S114, the controller 901 of the server 200 may transmit the determined
virtual machine to the mobile terminal 100 via a communication unit 903.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowcharts of FIGS. 3A and 3B. According to one or more exemplary
embodiments, some operations may be skipped or added, and an order of some op-
erations may be changed.

FIG. 4 is a flowchart illustrating a method of controlling the mobile terminal 100 and
the server 200, according to an exemplary embodiment.

In operation S121, the controller 130 of the mobile terminal 100 may obtain location
information of the mobile terminal 100. The controller 130 may determine indoor and
outdoor locations of the mobile terminal 100 by using the location sensor 146 of the
mobile terminal 100. For example, the location sensor 146 may include a GPS, an ac-
celerometer, a gyroscope, a magnetometer, and the like. The controller 130 may
determine the location information of the mobile terminal 100 by using PDR, which is
a technique of determining a speed, a direction, and/or a distance of movement of a

person by using location sensors.
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The controller 130 may detect a location of the mobile terminal 100 of a user by
using sensors and communication units such as 3G, LTE, GNSS, GSM, WLAN,
Bluetooth, and the like.

The method of obtaining the location information of the mobile terminal 100
according to an exemplary embodiment is not limited to the aforementioned example,
and other methods capable of obtaining the location information of the mobile terminal
100 may be applied thereto.

In operation S122, the controller 130 of the mobile terminal 100 may receive a user
input signal for a virtual machine request.

The user input signal for the virtual machine request may indicate a signal that is
input via the mobile terminal 100 by the user who attempts to receive the virtual
machine.

For example, the user input signal for the virtual machine request may correspond to
an input of tagging the mobile terminal 100 to a particular position (e.g., a quick
response code (QR code), a near field communication (NFC) tag, etc.), a voice input of
the user, and the like.

The mobile terminal 100 according to an exemplary embodiment may skip the
operation S122 of receiving the user input signal for the virtual machine request. That
is, the mobile terminal 100 may generate virtual machine request information auto-
matically without the user input signal, and may transmit the virtual machine request
information to the server 200 automatically.

In operation S123, the controller 130 of the mobile terminal 100 may generate virtual
machine request information including at least one of location information of the
mobile terminal 100 and user information. That is, the controller 130 may generate
virtual machine request information including at least one of the obtained location in-
formation of the mobile terminal 100 and the user information input by the user.

In operation S124, the controller 130 of the mobile terminal 100 may transmit the
virtual machine request information to the server 200. The controller 130 may
determine a zone corresponding to the location information of the mobile terminal 100,
and may transmit the virtual machine request information to the server 200 corre-
sponding to the determined zone, via a communication unit 150.

In operation S125, the controller 901 of the server 200 may determine a zone entry of
the mobile terminal 100. The controller 901 of the server 200 may determine the zone
entry of the mobile terminal 100 based on the location information of the mobile
terminal 100 received from the mobile terminal 100. That is, the server 200 may preset
a preset range area as a zone, based on location information, and may determine
whether the mobile terminal 100 has entered the zone.

In operation S126, based on the virtual machine request information, the controller
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901 of the server 200 may determine a virtual machine to be transmitted. That is, based
on the user information, and the like, included in the received virtual machine request
information, the controller 901 may determine the virtual machine capable of
executing a service to be provided to the user.

In operation S127, the controller 901 of the server 200 may transmit the virtual
machine to the mobile terminal 100. The controller 901 may transmit, via the commu-
nication unit 903, the virtual machine to the mobile terminal 100 that transmitted the
virtual machine request information.

In operation S128, the controller 130 of the mobile terminal 100 may drive the
virtual machine. The controller 130 may control the virtual machine to operate in the
mobile terminal 100.

In operation S129, the controller 901 of the server 200 may determine a zone exit of
the mobile terminal 100.

The server 200 that transmitted the virtual machine to the mobile terminal 100 may
periodically determine whether the mobile terminal 100 left the zone. For example, the
mobile terminal 100 may provide the location information of the mobile terminal 100
to the server 200 at regular or irregular intervals. Interval times may be set by an
operator of a server 200. Based on the received location information of the mobile
terminal 100, the server 200 may determine whether the mobile terminal 100 left the
zone.

In operation S130, the controller 901 of the server 200 may transmit a virtual
machine reclaim command signal to the mobile terminal 100.

If the server 200 determines that the mobile terminal 100 left the zone, the server 200
may transmit the virtual machine reclaim command signal to the mobile terminal 100
so as to reclaim the transmitted virtual machine (S130). In operation S131, the
controller 130 of the mobile terminal 100 may transmit the virtual machine to the
server 200.

That is, the mobile terminal 100 that received the virtual machine reclaim command
signal may transmit the virtual machine to the server 200 via the communication unit
150. The virtual machine reclaim command signal may include a command signal for
allowing the virtual machine operating in the mobile terminal 100 to be automatically
transmitted to the server 200.

In operation S132, the controller 130 of the mobile terminal 100 may delete the
virtual machine. The virtual machine reclaim command signal may include a command
signal for allowing the virtual machine operating in the mobile terminal 100 to be auto-
matically deleted.

That is, when the mobile terminal 100 exits the zone, the mobile terminal 100

receives a command signal programmed to delete the virtual machine that was used in
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the zone, so that the mobile terminal 100 may delete the virtual machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 4. According to one or more exemplary embodiments,
some operations may be skipped or added, and an order of some operations may be
changed.

FIG. 5 is a block diagram of a virtual machine v10, according to an exemplary em-
bodiment.

The virtual machine v10 according to an exemplary embodiment may include an OS
010 and applications al0, all, and al2 that operate in the OS 010.

A virtual machine may be a virtual computing execution environment generated with
hardware resources allocated from a physical machine. A hypervisor may be software
that manages an OS and applications operating in the virtual machine.

The mobile terminal 100 may drive, in its memory, the virtual machine v10 that is
required in a particular place. By doing so, the mobile terminal 100 may not per-
manently install an application but may execute the application in the memory when
required, and may delete it.

The OS 010 indicates a program that controls hardware and software of a computer
so as to allow a user to use the computer. That is, the OS 010 is a core program among
system software, and consists of programs that efficiently manage hardware. The OS
010 does not directly perform a task of inputting data and outputting a result, and
assists with executing a processing program.

The OS 010 that is included in the virtual machine v10 driving in the mobile terminal
100 is not limited to a particular OS, and any mobile OS capable of driving in the
mobile terminal 100 may be applied thereto.

The OS 010 according to an exemplary embodiment may be configured with a
function capable of driving a particular application (e.g., a document generating
program).

The application may be a group of computer programs designed to perform particular
tasks, and is generally referred to as an application program.

A virtual machine according to another exemplary embodiment may further include
an OS, a predefined application operating in the OS, and predefined data used in
executing the application.

The data may correspond to a file that may be read, written, copied, or deleted
according to execution of the application. For example, the data may be, but is not
limited to, a document file, a voice file, a music file, an image file, an execution file,
and the like.

For example, the data may be a file including a document and an image related to
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company businesses. The data may be a file including examination papers and answer
information related to examination application. The data may be an image file or
document file including pamphlet information related to a particular exhibition and
detail information about exhibits. The data is not limited to the above examples.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

FIGS. 6A through 6C illustrate a migration of a virtual machine between a terminal
and a server, according to an exemplary embodiment.

A cloud computing system providing a cloud computing service may provide a
service based on a virtual machine. Thus, virtual machine (VM) migration may be
performed by migrating the virtual machine between a plurality of physical machines
that configure the cloud computing system.

As illustrated in FIG. 6A, a virtual machine may be transmitted in the form of VM
migration between terminals t11 through t16 and a server s11, according to an
exemplary embodiment.

The terminals t11 through t16 may indicate terminals where a computing en-
vironment capable of driving the virtual machine is set up. The terminals t11 through
t16 may include a TV tl1, a tablet PC t12, a smartphone t13, a notebook t14, a watch-
type wearable device t15, and a glasses-type wearable device t16, etc.

According to an exemplary embodiment, a wearable device including the watch-type
wearable device t15, the glasses-type wearable device t16, etc. may operate by inter-
operating with another mobile terminal of a same user. For example, the watch-type
wearable device t15 may perform the VM migration with the server s11 via the
smartphone t13 that is interoperable with the watch-type wearable device t15.

The terminals t11 through t16 shown in FIG. 6A are examples to which an
exemplary embodiment may be applied, but one or more exemplary embodiments are
not limited thereto.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

FIGS. 6B and 6C illustrate how a virtual machine is migrated and is managed
between the server 200 and the mobile terminal 100. FIG. 6B illustrates states of the
server 200 and the mobile terminal 100 before the virtual machine is migrated from the
server 200 to the mobile terminal 100, and FIG. 6C illustrates states of the server 200
and the mobile terminal 100 after the virtual machine is migrated from the server 200
to the mobile terminal 100.

Referring to FIG. 6B, virtual machines (e.g., VM1 Instance, VM2 Instance, VMn
Instance, etc.) may be driven in a memory of the server 200. Each of the virtual

machines may access a virtual disk file (e.g., a virtual disk file for VM1, a virtual disk
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file for VM2, a virtual disk file for VMn, etc.) stored in a storage of the server 200.

As illustrated in FIG. 6C, when the virtual machine (e.g., VM1 Instance) that was
driven in the memory of the server 200 is migrated to and thus is driven in a memory
of the mobile terminal 100, the virtual machine VM1 Instance may still access the
virtual disk file stored in the storage of the server 200 via a network file system (NFS).
The NFS is a network system that allows devices to mutually share a file, wherein the
devices access a network. The device that accesses the network may access a file in the
other device having the NFS mounted therein, as if the file were a local file stored in
the device.

In some embodiments, a file generated in the virtual machine VM1 Instance may not
be stored in a storage of the mobile terminal 100 but may be made accessible to the
storage of the server 200 via the NFS, so that security of the file may be enhanced.

According to an exemplary embodiment, a file that is processed or is generated in a
business-use virtual machine may not be stored in a user’s personal terminal but may
be stored only in a company server.

FIG. 7 is a flowchart illustrating an example of receiving an input signal for a virtual
machine request, according to an exemplary embodiment. FIG. 8 illustrates an example
of receiving the input signal for the virtual machine request.

As illustrated in FIG. 7, in operation S141, the controller 130 of the mobile terminal
100 according to an exemplary embodiment may receive an input of tagging the
mobile terminal 100 to a particular position.

Referring to FIG. 8, the particular position according to an exemplary embodiment
may indicate an NFC tag 600, a QR code 601, etc.

NFC is a technology for transmitting data between terminals at a short distance (e.g.,
10 cm) by using a contactless short-distance communication module that uses a
frequency band (e.g., 13.56 MHz) and that is one of electronic (RFID) tags.

A QR code is a two-dimensional code having a matrix pattern. For example, by
scanning a QR code with a smartphone, it is possible to receive various types of in-
formation.

The mobile terminal 100 according to an exemplary embodiment may be tagged to
the NFC tag 600 disposed in a particular zone or may receive an input of scanning the
QR code 601. That is, if the mobile terminal 100 receives a tagging input with respect
to the NFC tag 600 disposed in the particular zone or a scanning input with respect to
the QR code 601, the mobile terminal 100 may determine that the mobile terminal 100
has received, from a user, an input signal for requesting a server for a virtual machine
that is executable in the particular zone.

The controller 130 of the mobile terminal 100 according to an exemplary em-

bodiment may generate virtual machine request information including at least one of
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location information of the mobile terminal 100 and user information (S142). The
controller 130 may transmit the virtual machine request information to the server
(S5143).

That is, the mobile terminal 100 that received the input signal for requesting the
virtual machine may generate the virtual machine request information and may
transmit the generated virtual machine request information to the server 200.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

One or more exemplary embodiments are not limited to an order of the operations in
the flowchart of FIG. 7, and some operations may be skipped or added.

FIG. 9 is a flowchart illustrating an example of receiving an input signal for a virtual
machine request, according to another exemplary embodiment. FIG. 10 illustrates an
example of receiving the input signal for the virtual machine request.

As illustrated in FIG. 9, in operation S151, the mobile terminal 100 may receive a
user’s voice command for requesting a virtual machine. The controller 130 may
receive a sound signal from an external device or a user via a microphone 162 (refer to
FIG. 64).

As illustrated in FIG. 10, a user 20 may vocally give a voice command saying “Load
a business-use virtual machine” 25. The controller 130 of the mobile terminal 100 may
recognize the voice command of the user 20 and may perform a function thereof.

According to an exemplary embodiment, when the controller 130 of the mobile
terminal 100 receives, from the user 20, the voice command of requesting a virtual
machine required in a particular zone, the controller 130 of the mobile terminal 100
may determine that an input signal for requesting a server for the virtual machine has
been received.

As illustrated in FIG. 9, in operation S152, the mobile terminal 100 may obtain
location information of the mobile terminal 100. A method of obtaining, by the mobile
terminal 100, the location information is described above with reference to FIG. 2A.

In operation S153, the controller 130 of the mobile terminal 100 may generate virtual
machine request information including at least one of location information of the
mobile terminal 100 and user information. In operation S154, the controller 130 may
transmit the generated virtual machine request information to the server 200.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

One or more exemplary embodiments are not limited to an order of the operations in
the flowchart of FIG. 9, and some operations may be skipped or added.

FIG. 11 is a flowchart illustrating an example of receiving an input signal for a

virtual machine request, according to another exemplary embodiment. FIGS. 12A and
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12B illustrate an example of receiving the input signal for the virtual machine request.

As illustrated in FIG. 11, in operation S161, the controller 130 of the mobile terminal
100 may obtain location information of the mobile terminal 100. A method of
obtaining, by the mobile terminal 100, the location information is described above with
reference to FIG. 2A.

In operation S162, the controller 130 of the mobile terminal 100 according to an
exemplary embodiment may provide notification about entry of the mobile terminal
100 to a particular zone. That is, based on the obtained location information, the
controller 130 may provide the notification about the entry to the particular zone.

For example, referring to FIG. 12A, when the controller 130 recognizes that the
mobile terminal 100 of a user has entered a company zone z10, the controller 130 may
display a notification message saying “You have entered a company zone” 50 on a
display unit 121 of the mobile terminal 100.

In operation S163, the controller 130 of the mobile terminal 100 may receive a
selection signal for a virtual machine request from the user.

For example, referring to FIG. 12A, the controller 130 may display, on the display
unit 121, a message 51 recommending installation of a business-use virtual machine
that is operable in the company zone z10. When the controller 130 receives a touch
input of selecting (e.g., by using a finger {10 of the user, etc.), a confirm button 52
displayed on the display unit 121, the controller 130 may determine that the controller
130 received the selection signal for the virtual machine request.

As another example, referring to FIG. 12B, the controller 130 may provide a plurality
of business-use virtual machines that are operable in the company zone z10. For
example, the controller 130 may display, on the display unit 121, a screen for selecting
one of installation of a first-level security virtual machine 81 and installation of a
second-level security virtual machine 82 that are distinguished according to security
levels.

As illustrated in FIG. 11, in operation S164, when the controller 130 of the mobile
terminal 100 according to an exemplary embodiment receives the input signal for the
virtual machine request, the unit 130 of the mobile terminal 100 may generate virtual
machine request information including at least one of the location information of the
mobile terminal 100 and user information. In operation S1635, the controller 130 may
transmit the generated virtual machine request information to the server 200.

According to another exemplary embodiment, the controller 130 may be previously
set to periodically receive the input signal for the virtual machine request at every
particular time. For example, when the user goes to work every day at a regular time,
the controller 130 may be previously set to generate the input signal for the virtual

machine request at every attendance time (e.g., 9 a.m.). That is, even if the user who
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repeatedly enters a particular zone at a particular time does not input the input signal
for the virtual machine request, the input signal for the virtual machine request may be
automatically generated by the controller 130.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation. One or more exemplary embodiments are
not limited to an order of the operations in the flowchart of FIG. 11, and some op-
erations may be skipped or added.

FIG. 13 is a flowchart illustrating an example of obtaining user information for
generating virtual machine request information, according to an exemplary em-
bodiment. FIG. 14 is a flowchart illustrating an example of obtaining user information
for generating virtual machine request information, according to another exemplary
embodiment. FIG. 15 illustrates a screen for obtaining user information for generating
virtual machine request information, according to an exemplary embodiment. FIG. 16
illustrates an example of information included in the virtual machine request in-
formation according to an exemplary embodiment.

As illustrated in FIG. 13, in operation S171, the controller 130 of the mobile terminal
100, according to an exemplary embodiment, may obtain location information of the
mobile terminal 100. A method of obtaining, by the mobile terminal 100, the location
information is described above with reference to FIG. 2A.

In operation S172, the controller 130 of the mobile terminal 100 may receive an
input signal for a virtual machine request. As described above with reference to FIGS.
7 through 12, the controller 130 may receive a user input signal for requesting a server
corresponding to a particular zone for a virtual machine that is executable in the
particular zone.

In operation S173, the controller 130 of the mobile terminal 100 may receive an
input of user information and additional information for generating virtual machine
request information, from a user (S173).

Referring to FIG. 15, the controller 130 may display, on the display unit 121, a
screen 53 so as to receive an input of virtual machine request information including
user information from the user.

The virtual machine request information may include at least one of the user in-
formation, the additional information, and location information of the mobile terminal
100.

The user information may include user’s personal information including a name of
the user, contact information, a position, a department name, an employee number, an
assigned task, a work place, etc.

The additional information may include information for determining a type and

scope of a service provided in a particular zone.
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The location information of the mobile terminal 100 may include building in-
formation and particular office information based on a current location of the mobile
terminal 100.

Referring to FIG. 13, in operation S174, the controller 130 of the mobile terminal
100 may store the user information and the additional information.

The controller 130 may store, in the memory 170, the user information and the ad-
ditional information that are input by the user.

For example, in a case of a company, a school, etc., that the user periodically enters,
the controller 130 may store, in the memory 170, user information required to request a
virtual machine in the places. When it is required to re-generate virtual machine
request information, the controller 130 may retrieve information stored in the memory
170, so that a repeated input process by the user may be skipped.

In operation S175, the controller 130 of the mobile terminal 100 may generate the
virtual machine request information including at least one of the location information
of the mobile terminal 100, the user information, and the additional information. In
operation S176, the controller 130 may transmit the virtual machine request in-
formation to a server corresponding to the particular zone.

Referring to FIG. 15, the controller 130 receives a touch input of selecting, by using
a finger {12, etc., a confirm button 54 for receiving an input of virtual machine request
information from the user, the controller 130 may generate the virtual machine request
information including input information, etc., and may transmit the generated virtual
machine request information to a server.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

FIG. 14 is a flowchart illustrating an example of obtaining user information for
generating virtual machine request information, according to another exemplary em-
bodiment.

In operation S181, the controller 130 of the mobile terminal 100 may obtain location
information of the mobile terminal 100. A method of obtaining, by the mobile terminal
100, the location information is described above with reference to FIG. 2A.

In operation S182, the controller 130 of the mobile terminal 100 may receive an
input signal for a virtual machine request. As described above with reference to FIGS.
7 through 12, the controller 130 may receive a user input signal for requesting a server
corresponding to a particular zone for a virtual machine that is executable in the
particular zone.

In operation S183, the controller 130 of the mobile terminal 100 may retrieve stored
user information and stored additional information.

When the controller 130 previously stored the user information and the additional in-
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formation for generating the virtual machine request information in the memory 170,
the controller 130 may retrieve the user information and the additional information
stored in the memory 170. For example, if information for requesting a virtual machine
that is executed in a zone that a user repeatedly enters is stored in the memory 170, a
process of obtaining the user information and the additional information from the user
may be skipped.

The mobile terminal 100 according to an exemplary embodiment may transmit, to a
server, the virtual machine request information including the user information stored in
the memory 170, and then may receive a request for additional user information from
the server. In this case, the mobile terminal 100 may receive a user input of the ad-
ditional user information.

In operation S184, the controller 130 of the mobile terminal 100 may generate the
virtual machine request information including at least one of the location information
of the mobile terminal 100, the user information and the additional information. In
operation S185, the controller 130 may transmit the virtual machine request in-
formation to the server.

In another exemplary embodiment, the mobile terminal 100 may previously store, in
the server 200, user information corresponding to user identification information (e.g.,
identification information of the mobile terminal 100) for identifying a particular
mobile terminal. Here, when the mobile terminal 100 transmits the user identification
information to the server 200, the server 200 may search for the user information cor-
responding to the received user identification information, and may use the user in-
formation.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowcharts of FIGS. 13 and 14. According to one or more exemplary
embodiments, some operations may be skipped or added, and an order of some op-
erations may be changed.

FIG. 16 illustrates a table showing examples of information included in virtual
machine request information 800, according to an exemplary embodiment.

The virtual machine request information 800 according to an exemplary embodiment
may include user information 801, terminal location information 8§02, additional in-
formation 803, etc.

If a user is a staff member in a corresponding company, the user information 801
may include user identification (ID), a user name, an employee number, contact in-
formation, a department name, a position, an assigned task, a security level, etc.

If a user is a visitor to the corresponding company, the user information 8§01 may

include a company name of the visitor, a name, a resident registration number, a
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telephone number, meeting room information, visit purpose information, related-task
information, etc.

The terminal location information 802 may include address information of a current
location, building information, a particular floor of a building, particular office in-
formation, etc.

The additional information 803 may include authority information pre-obtained by
the user (e.g., authority equivalent to that of a staff member of the corresponding
company, authority equivalent to that of a staff member of a cooperative firm,
authority to increase a security level in a particular office, etc.), attendance time in-
formation, quitting time information, etc.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

FIG. 17A illustrates a screen notifying about reception of a virtual machine,
according to an exemplary embodiment.

As illustrated in FIG. 17A, when the controller 130 completes installation of a
business-use virtual machine, the controller 130 may display a screen notifying about
completion of installation of a virtual machine on the display unit 121.

The controller 130 of the mobile terminal 100 according to an exemplary em-
bodiment may display, on the display unit 121, a screen 55 for receiving a selection
input for executing the virtual machine. The controller 130 may display a button 57 for
instantly executing the virtual machine and a button 59 for postponing execution on the
display unit 121. For example, when the controller 130 receives a touch input of
selecting, by using a finger {14 of a user, etc., the button 57 for instantly executing the
virtual machine, the controller 130 may drive the virtual machine.

According to an exemplary embodiment, in order for the mobile terminal 100 to
receive (e.g., about 1 gigabyte (GB)) a predefined application and an OS for executing
the predefined application from the server 200, for example, it may take about 80
seconds in a wireless LAN environment of 100 megabit per second (Mbps). According
to an exemplary embodiment, if a download starts after the user enters a company
zone, installation may be completed before the user reaches his/her desk in an office
and starts work, so that the user may rapidly and conveniently use the virtual machine
for work.

According to an exemplary embodiment, while the mobile terminal 100 receives the
predefined application and the OS for executing the predefined application from the
server 200, the mobile terminal 100 may provide content (e.g., user’s business
schedule information stored in the mobile terminal 100, etc.) to the display unit 121.
The mobile terminal 100 may first receive, from the server 200, brief information

including in-house announcements provided by a company, and may provide the brief
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information to the display unit 121. Accordingly, a user can catch up on company an-
nouncements during installation and a virtual machine installation time period sensed
by the user may be significantly decreased.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

FIGS. 17B through 17D illustrate screens of the mobile terminal 100 in which a
virtual machine operates, according to one or more exemplary embodiments.

The controller 130 of the mobile terminal 100 according to an exemplary em-
bodiment may drive the virtual machine.

As illustrated in FIG. 17B, the controller 130 may display, on the display unit 121, a
screen 213 illustrating the virtual machine that operates in the mobile terminal 100.

The controller 130 may display, on the display unit 121, an icon 311 indicating that
the virtual machine operates in the mobile terminal 100. For example, the icon 311
may be marked as “VM ON’, but it is not limited thereto.

Referring to FIG. 17C, the controller 130 may also display a company name (e.g.,
‘Samsung’) as a mark 340 indicating that the virtual machine is operating.

Referring to FIG. 17D, the controller 130 may display a target use of the virtual
machine (e.g., ‘business-use VM’) as the mark 341 indicating that the virtual machine
is operating.

The controller 130 may display, on the display unit 121, an icon 211 corresponding
to a predefined application that is executable in the virtual machine.

For example, the business-use VM may include a document generating application,
an application for browsing contact information of a staff member, a calculator ap-
plication, a memo application, etc.

When a virtual machine operates in the controller 130 of the mobile terminal 100
according to an exemplary embodiment, the controller 130 of the mobile terminal 100
may execute a predefined application in an OS included in the operating virtual
machine.

The OS that is driven in the operating virtual machine may be a same type of OS or a
different type of OS than the OS embedded in the mobile terminal 100, or may be a
same type of OS but different version. That is, the OS driven in the operating virtual
machine and the OS embedded in the mobile terminal 100 may be independent from
each other.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

FIG. 18 illustrates a screen switch when a virtual machine operates in the mobile
terminal 100, according to an exemplary embodiment.

The controller 130 of the mobile terminal 100 may display, on the display unit 121, a
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home screen corresponding to an OS that is driven in the mobile terminal 100. The
home screen may indicate a screen displayed as a default on the display unit 121 when
an application is not executed in the mobile terminal 100 or is executed in the
background.

As illustrated in FIG. 18A, a home screen 214 corresponding to an OS (e.g.,
Android) that is driven as a default in the mobile terminal 100 may be displayed on the
display unit 121.

FIG. 18B illustrates an example in which, when a virtual machine (including a
predefined application and an OS for executing the predefined application) received
from the company server 200 is installed in the mobile terminal 100, a screen of the
display unit 121 is changed to a home screen 214-1 that corresponds to the received
OS. An icon 342 indicating that the virtual machine is operating may be displayed on
the home screen 214-1 corresponding to the received OS.

FIG. 19 is a flowchart illustrating a controlling method performed by the server 200
and the terminal 100 that accesses data stored in the server 200, according to an
exemplary embodiment.

Referring to FIG. 19, in operation S201, the server 200 according to an exemplary
embodiment may have predefined data. That is, the server 200 may previously store
data (e.g., a document file) required for the terminal 100 to execute a preset ap-
plication.

When the server 200 transmits a virtual machine to the terminal 100 that enters a
zone corresponding to the server 200, the server 200 may transmit only the virtual
machine excluding the data. For example, in a case of business-use data of which the
security is important, the server 200 may not transmit the data to the terminal 100 of a
user.

In operation S202, based on virtual machine request information, the controller 901
of the server 200 may determine a virtual machine to be transmitted. In operation
5203, the controller 901 of the server 200 may transmit the determined virtual machine
to the terminal 100.

In operation S204, the controller 130 of the mobile terminal 100 may drive the
virtual machine.

In operation S205, the controller 130 of the mobile terminal 100 may access the
predefined data stored in the server 200. That is, in a case of the business-use data of
which the security is important, the server 200 may not transmit the data to the mobile
terminal 100.

The mobile terminal 100 may access the server 200 and may check access-granted
data. For example, the server 200 may preset whether to permit access authority to a

particular user with respect to data stored in the server 200.
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In operation S206, the controller 901 of the server 200 may store data generated or
changed according to execution of an application. That is, the mobile terminal 100 may
access the server 200 may execute data required in executing the application, and may
store the generated or changed data in the server 200.

In operation S207, the controller 901 of the server 200 may determine a zone exit of
the mobile terminal 100. In operation S208, when the controller 901 determines the
zone exit of the mobile terminal 100, the controller 901 may transmit a virtual machine
reclaim command signal to the mobile terminal 100. In operation S209, the controller
130 of the mobile terminal 100 may transmit the virtual machine to the server 200.

That is, the mobile terminal 100 that received the virtual machine reclaim command
signal may transmit the virtual machine to the server 200 via the communication unit
150. The virtual machine reclaim command signal may include a command signal for
allowing the virtual machine operating in the mobile terminal 100 to be automatically
transmitted to the server 200.

In operation S210, the controller 130 of the mobile terminal 100 may delete the
virtual machine. The virtual machine reclaim command signal may include a command
signal for allowing the virtual machine operating in the mobile terminal 100 to be auto-
matically deleted.

That is, when the mobile terminal 100 exits the zone, the mobile terminal 100
receives a command signal programmed to delete the virtual machine used in the zone,
so that the mobile terminal 100 may delete the virtual machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 19. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 20 is a flowchart illustrating an example of receiving an input signal for
stopping an operation of a virtual machine, according to an exemplary embodiment.
FIGS. 21A and 21B illustrate an example of FIG. 20 of receiving an input signal for
stopping an operation of a virtual machine. FIGS. 21C and 21D illustrate an example
of receiving an input signal for operating a virtual machine.

When a virtual machine including an OS is installed in the mobile terminal 100
according to an exemplary embodiment, the mobile terminal 100 may provide a
computing environment in which an OS embedded in the mobile terminal 100 and the
OS driving in the virtual machine are independently driven and are switched in a same
device.

For example, if the mobile terminal 100 has embedded therein an Android OS, the

mobile terminal 100 may drive a Windows OS in a virtual machine that is installed in
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the memory 170 of the mobile terminal 100. If the mobile terminal 100 has embedded
therein a latest version Android OS, an OS driven by the virtual machine may be an
old version Android.

According to an exemplary embodiment, the controller 130 may switch between
driving an OS embedded in the mobile terminal 100 and driving an OS included in the
virtual machine.

Referring to FIG. 20, in operation S211, the controller 130 of the mobile terminal
100 may drive the virtual machine.

In operation S212, the controller 130 of the mobile terminal 100 may receive an
input signal for stopping an operation of the virtual machine.

For example, referring to FIG. 21A, the controller 130 may display, on the display
unit 121, a screen 215 whereon the virtual machine is operating. The controller 130
may display, on the display unit 121, an icon 312 indicating that the virtual machine is
operating. When the controller 130 receives a touch input of selecting, by using a
finger 16 of a user, etc., the icon 312 indicating that the virtual machine is operating,
the controller 130 may determine that the controller 130 received the input signal for
stopping the operation of the virtual machine.

Referring to FIG. 20, in operation S213, the controller 130 of the mobile terminal
100 may stop the operation of the virtual machine.

The controller 130 may store an execution state (e.g., information about an executed
application, data, etc.) of when the operation of the virtual machine is stopped.

In operation S214, the controller 130 of the mobile terminal 100 may switch to the
OS embedded in the mobile terminal 100, and may drive the OS.

For example, referring to FIG. 21B, when the controller 130 receives the input signal
for stopping the operation of the virtual machine, the controller 130 may switch to the
OS embedded in the mobile terminal 100, and may drive the OS. The controller 130
may display, on the display unit 121, a screen 216 whereon the OS (e.g., Android)
embedded in the mobile terminal 100 operates.

The controller 130 may display, on the display unit 121, an icon 313 indicating that
the operation of the virtual machine is stopped.

Referring to FIG. 20, in operation S215, the controller 130 of the mobile terminal
100 may determine whether an input signal for driving a virtual machine has been
received.

For example, referring to FIG. 21C, the controller 130 may display, on the display
unit 121, an execution screen 217 of an OS that is embedded in the mobile terminal
100. The controller 130 may display, on the display unit 121, an icon 314 indicating
that an operation of the virtual machine installed in the mobile terminal 100 is stopped.

For example, when the controller 130 receives a touch input of selecting, by using a
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finger {18 of a user, etc., the icon 314 indicating that the operation of the virtual
machine is stopped, the controller 130 may drive the virtual machine.

That is, when the controller 130 receives the touch input of selecting the icon 314 in-
dicating that the operation of the virtual machine is stopped, the controller 130 may
determine that the controller 130 received the input signal for driving the virtual
machine.

As illustrated in FIG. 21D, the controller 130 may display an operating screen 218 of
the virtual machine on the display unit 121. The controller 130 may display, on the
display unit 121, an icon 315 indicating that the virtual machine is operating.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 20. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIGS. 21E and 21F illustrate another example of receiving an input signal for
stopping an operation of a virtual machine.

As illustrated in FIG. 21E, when the controller 130 receives an input (f40) of
selecting a button b1 (e.g. a home button) arranged at the mobile terminal 100, the
controller 130 may stop the virtual machine that is driven.

As illustrated in FIG. 21F, the controller 130 may stop the virtual machine that is
driven, may switch to an OS (e.g. Android) that is embedded as a default in the mobile
terminal 100, and may execute the OS (refer to a reference numeral 220).

FIGS. 22A and 22B illustrate an example of receiving an input signal for switching a
virtual machine, according to an exemplary embodiment.

As illustrated in FIG. 22A, the controller 130 may receive a drag input 1006 starting
at a point of an end of the display unit 121 and moving in an opposite direction, via a
finger f41, etc. Referring to FIG. 22B, the controller 130 may display, on the display
unit 121, selection screens 1002 and 1003 for switching a currently-driven virtual
machine to another virtual machine, and/or a selection window 1004 for switching the
currently-driven virtual machine to an OS embedded in the mobile terminal 100.

FIGS. 21A though 22B illustrate examples of receiving a user input signal for
stopping or switching the virtual machine, but the exemplary embodiments are not
limited thereto.

FIGS. 23A through 26 are flowcharts illustrating a controlling method performed by
the server 200 and the mobile terminal 100 that deletes a virtual machine, due to a zone
exit, according to one or more exemplary embodiments.

As illustrated in FIG. 23A, in operation S221, the controller 130 of the mobile

terminal 100 may drive a virtual machine.
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In operation S222, the controller 130 of the mobile terminal 100 may obtain location
information of the mobile terminal 100. A method of obtaining, by the mobile terminal
100, the location information is described above with reference to FIG. 2A.

The controller 130 according to an exemplary embodiment may skip the operation of
obtaining the location information. For example, as illustrated in FIG. 8, when the
mobile terminal 100 receives an input signal for a virtual machine request via NFC
tagging, the mobile terminal 100 may also obtain the location information.

In operation S223, the controller 130 of the mobile terminal 100 may periodically
transmit the location information of the mobile terminal 100 to the server 200. That is,
the controller 130 may obtain the location information of the mobile terminal 100 at
preset regular intervals, and may transmit the location information to the server 200.

In operation S224, the controller 901 of the server 200 may determine a zone exit of
the mobile terminal 100. That is, based on the location information of the mobile
terminal 100 received from the mobile terminal 100, the controller 901 of the server
200 may determine whether the mobile terminal 100 has exited a zone that corresponds
to the server 200.

In operation S225, the controller 901 of the server 200 may transmit a virtual
machine reclaim command signal to the mobile terminal 100. When the controller 901
of the server 200 determines that the mobile terminal 100 has exited the zone, the
controller 901 of the server 200 may transmit the virtual machine reclaim command
signal to the mobile terminal 100.

In operation S226, the controller 130 of the mobile terminal 100 may transmit the
virtual machine to the server 200. That is, the virtual machine reclaim command signal
may include a command signal for allowing the virtual machine operating in the
mobile terminal 100 to be automatically transmitted to the server 200.

In operation S227, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the virtual machine operating in the mobile terminal 100
to be automatically deleted.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 23A. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 23B is a flowchart illustrating an example in which the server 200 reclaims
data, due to a zone exit of the mobile terminal 100, according to an exemplary em-
bodiment.

As illustrated in FIG. 23B, while the controller 130 of the mobile terminal 100 drives
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a virtual machine (S221-1), the controller 130 of the mobile terminal 100 may obtain
location information of the mobile terminal 100 (S222-1).

[343] In operation S223-1, the controller 130 may periodically transmit the location in-
formation of the mobile terminal 100 to the server 200. In operation S224-1, based on
the location information of the mobile terminal 100, the server 200 may determine
whether the mobile terminal 100 has exited a zone.

[344] In operation S225-1, when the server 200 determines that the mobile terminal 100
has exited a predefined zone, the server 200 may transmit a data reclaim command
signal to the mobile terminal 100.

[345] The data reclaim command signal may include a command signal for allowing data
generated or changed while a virtual machine is driven to be transmitted to the server
200. That is, in operation S226-1, based on the data reclaim command signal, the
mobile terminal 100 may transmit the data generated or changed while the virtual
machine is driven to the server 200.

[346] The data reclaim command signal may include a command signal for allowing the
data generated or changed while the virtual machine is driven to be deleted from the
memory 170 of the mobile terminal 100. That is, based on the data reclaim command
signal, the mobile terminal 100 may transmit the data generated or changed while the
virtual machine is driven to the server 200, and then may delete the generated or
changed data.

[347] In operation S227-1, based on the data reclaim command signal, the mobile terminal
100 may transmit the data to the server 200 and may delete the virtual machine.

[348] FIG. 24 is a flowchart illustrating a controlling method performed by the server 200
and the mobile terminal 100 that deletes a virtual machine, due to a zone exit,
according to another exemplary embodiment.

[349] Referring to FIG. 24, in operation S231, the controller 130 of the mobile terminal
100 may drive a virtual machine.

[350] In operation S232, the controller 901 of the server 200 may determine a zone exit of
the mobile terminal 100. In operation S233, the controller 901 of the server 200 may
transmit a virtual machine reclaim command signal to the mobile terminal 100. That is,
if the server 200 determines that the mobile terminal 100 that is a virtual machine
receiving terminal has exited a zone corresponding to the server 200, the server 200
may transmit the virtual machine reclaim command signal to the mobile terminal 100.

[351] The virtual machine reclaim command signal may include information about data or
an application that is allowed to be stored. For example, the server 200 may include, in
the virtual machine reclaim command signal, information for allowing the mobile
terminal 100 that is the virtual machine receiving terminal to store the application or

the data, and may transmit the virtual machine reclaim command signal.
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In operation S234, the controller 130 of the mobile terminal 100 may store, in the
memory 170, the data and the application that are allowed to be stored (S234).

For example, a company server may grant authority to store data or an application
that is not related to a company business and thus has a low security level, to a
personal mobile terminal of a user.

The controller 130 of the mobile terminal 100 according to an exemplary em-
bodiment may transmit the virtual machine (S235). That is, the virtual machine reclaim
command signal may include a command signal for allowing the controller 130 of the
mobile terminal 100 to automatically transmit the virtual machine to the server 200.

In operation S236, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the controller 130 of the mobile terminal 100 to auto-
matically delete the virtual machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 24. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 25 is a flowchart illustrating a controlling method performed by the server 200
and the mobile terminal 100 that deletes a virtual machine, due to a zone exit,
according to another exemplary embodiment.

Referring to FIG. 25, in operation S251, the controller 130 of the mobile terminal
100 may drive a virtual machine.

In operation S242, the controller 901 of the server 200 may determine a zone exit of
the mobile terminal 100. In operation S243, the controller 901 of the server 200 may
transmit a virtual machine delete command signal to the mobile terminal 100. That is,
if the server 200 determines that the mobile terminal 100 that is a virtual machine
receiving terminal has exited a zone corresponding to the server 200, the server 200
may transmit the virtual machine delete command signal to the mobile terminal 100.

In operation S244, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the virtual machine delete command signal may include a
command signal for allowing the mobile terminal 100 to delete the virtual machine.

That is, the server 200 according to an exemplary embodiment may not transmit a
virtual machine reclaim command signal to the mobile terminal 100 that is the virtual
machine receiving terminal.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-

erations in the flowchart of FIG. 25. According to one or more exemplary em-
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bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 26 is a flowchart illustrating a controlling method performed by the server 200
and the mobile terminal 100 that deletes a virtual machine, due to a zone exit,
according to another exemplary embodiment.

Referring to FIG. 26, in operation S251, the controller 130 of the mobile terminal
100 according to an exemplary embodiment may drive a virtual machine.

In operation S252, the controller 130 may obtain location information of the mobile
terminal 100. In operation S253, the controller 130 may periodically transmit the
location information of the mobile terminal 100 to the server 200. That is, the
controller 130 may obtain the location information of the mobile terminal 100 at preset
regular intervals, and may transmit the location information to the server 200.

In operation S254, the controller 901 of the server 200 may determine that
transmission of the location information is stopped. In operation S255, the controller
901 of the server 200 may transmit a virtual machine reclaim command signal to the
mobile terminal 100.

That is, the controller 901 of the server 200 may perform a determination at preset
regular intervals, and if the controller 901 of the server 200 determines that the
transmission of the location information of the mobile terminal 100 is stopped, the
controller 901 of the server 200 may transmit the virtual machine reclaim command
signal to the mobile terminal 100.

For example, when a GPS sensor operating in the mobile terminal 100 is turned off,
the transmission of the location information of the mobile terminal 100 may be
stopped. That is, when a user of the mobile terminal 100 exits a corresponding zone,
and intentionally turns off the GPS sensor, the server 200 may transmit the virtual
machine reclaim command signal to the mobile terminal 100.

In operation S256, the controller 130 of the mobile terminal 100 may transmit the
virtual machine to the server 200. In operation S257, the controller 130 of the mobile
terminal 100 may delete the virtual machine. That is, the virtual machine reclaim
command signal may include a command signal for allowing the virtual machine to be
automatically transmitted to the server 200. The virtual machine reclaim command
signal may include a command signal for allowing the virtual machine to be auto-
matically deleted.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowcharts of FIGS. 23 through 26. According to one or more
exemplary embodiments, some operations may be skipped or added, and an order of

some operations may be changed.
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FIG. 27 is a flowchart illustrating a controlling method performed by the mobile
terminal 100 that deletes a virtual machine, due to a zone exit, according to another
exemplary embodiment.

Referring to FIG. 27, in operation S261, the controller 130 of the mobile terminal
100 according to an exemplary embodiment may drive a virtual machine.

In operation S262, the controller 130 of the mobile terminal 100 may obtain location
information of the mobile terminal 100. A method of obtaining, by the mobile terminal
100, the location information is described above with reference to FIG. 2A.

In operation S263, the controller 130 may determine whether the mobile terminal
100 has exited a zone.

Based on the location information of the mobile terminal 100, the controller 130 may
determine whether the mobile terminal 100 has exited a zone that corresponds to the
virtual machine operating in the mobile terminal 100.

In operation S263, if the controller 130 determines that the mobile terminal 100 did
not exit the zone, the controller 130 may obtain the location information of the mobile
terminal 100 at preset regular intervals (5262).

In operation S264, if the controller 130 determines that the mobile terminal 100 has
exited the zone, the controller 130 may transmit the virtual machine to the server 200.
That is, the virtual machine operating in the mobile terminal 100 may include a
command signal for allowing the virtual machine itself to be automatically transmitted
to the server 200, when the virtual machine exits a particular zone.

In operation S265, if the controller 130 determines that the mobile terminal 100 has
exited the zone, the controller 130 may delete the virtual machine. That is, the virtual
machine operating in the mobile terminal 100 may include a command signal for
allowing the virtual machine itself to be automatically deleted from the mobile
terminal 100, when the virtual machine exits a particular zone.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 27. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 28A illustrates an example of stopping an operation of a virtual machine, due to
a zone exit, according to an exemplary embodiment.

As illustrated in FIG. 28 A, when a user 32 of the mobile terminal 100 exits a
company zone z10, the controller 130 may display, on the display unit 121, a screen 61
indicating that an operation of a business-use virtual machine driven in the company
zone z10 is stopped.

That is, since the business-use virtual machine driven in the mobile terminal 100 is
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automatically deleted, the controller 130 may display, on the display unit 121, the
screen 61 indicating that the operation of the business-use virtual machine is stopped.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

FIG. 28B illustrates an example of confirming a zone exit, according to an exemplary
embodiment.

As illustrated in FIG. 28B, when a user 32 of the mobile terminal 100 exits a
company zone z10, the controller 130 may display, on the display unit 121, a message
window 61-1 for requesting confirmation about whether a user has exited a company
zone.

For example, due to malfunction of a GPS sensor of the mobile terminal 100, the
mobile terminal 100 may have an error in determining the zone exit, so that the mobile
terminal 100 may display the confirmation request message 61-1 on the display unit
121.

The controller 130 of the mobile terminal 100 may display an extension request
button 61-2 with respect to using the virtual machine on the display unit 121. When the
controller 130 receives an input of selecting the extension request button 61-2, the
controller 130 may request extension of use of the virtual machine by transmitting
location information of the mobile terminal 100 to the server 200. When the server 200
receives a request signal for extending the use of the virtual machine from the mobile
terminal 100, the server 200 may check the location information of the mobile terminal
100 and may determine whether to reclaim the virtual machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

FIG. 29 is a flowchart illustrating a controlling method performed by the server 200
and the mobile terminal 100 that stops an operation of a virtual machine due to an
elapse of a time period, according to an exemplary embodiment. FIG. 30 is a flowchart
illustrating a controlling method performed by the mobile terminal 100 that stops an
operation of a virtual machine due to a time period elapsing, according to an
exemplary embodiment. FIG. 31 illustrates a screen of the mobile terminal 100 that
stops an operation of a virtual machine due to a time period elapsing.

Referring to FIG. 29, in operation S271, the controller 130 of the mobile terminal
100 may drive a virtual machine.

In operation S272, the controller 901 of the server 200 may determine whether a
predefined time period has elapsed. For example, the server 200 may limit a virtual
machine receiving terminal to a predefined time period for executing the virtual
machine.

In operation S273, when the controller 901 of the server 200 determines that the
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predefined time period has elapsed, the controller 901 of the server 200 may transmit a
virtual machine reclaim command signal to the mobile terminal 100.

In operation S274, the controller 130 of the mobile terminal 100 may transmit the
virtual machine to the server 200. That is, the virtual machine reclaim command signal
may include a command signal for allowing the mobile terminal 100 to automatically
transmit the virtual machine to the server 200.

In operation S275, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the virtual machine to be automatically deleted.

Referring to FIG. 30, in operation S281, the controller 130 of the mobile terminal
100 may drive a virtual machine. In operation S282, the controller 130 may determine
whether a predefined time period has elapsed. That is, the mobile terminal 100 that
drives the virtual machine may determine whether the predefined time period, during
which the virtual machine can be driven, has elapsed.

For example, the virtual machine may include a command signal for making the
virtual machine inexecutable after a particular time is reached.

In operation S283, the controller 130 of the mobile terminal 100 may transmit the
virtual machine to the server 200. In operation S284, the controller 130 of the mobile
terminal 100 may delete the virtual machine.

That is, when the controller 130 determines that the predefined time period has
elapsed, the controller 130 may automatically transmit the virtual machine to the server
200. When the controller 130 determines that the predefined time period has elapsed,
the controller 130 may automatically delete the virtual machine.

Referring to FIG. 31, the controller 130 may display, on the display unit 121, a
screen 62 indicating that an operation of a business-use virtual machine is stopped due
to an elapse of a predefined time period.

For example, the business-use virtual machine may be set to be automatically deleted
when a predefined time period elapses after a driving start time of the business-use
virtual machine. The business-use virtual machine may be set to be automatically
deleted when a particular closing time comes.

The controller 130 may display, on the display unit 121, a button 62-1 for requesting
extension of use of a virtual machine after an elapse of the predefined time period.

When the controller 130 receives an input of selecting the button 62-1 for requesting
extension of use of the virtual machine, the controller 130 may request extension of
use of the virtual machine by transmitting location information of the mobile terminal
100 to the server 200. The server 200 may check location information of the mobile
terminal 100 and may determine whether to reclaim the virtual machine. That is, when

the mobile terminal 100 is located within a company zone, the server 200 may permit
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extension of use of the business-use virtual machine.

For example, in a case in which a user attempts to further use the business-use virtual
machine in a company after an elapse of working hours, the user may request
extension of use of the business-use virtual machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowcharts of FIGS. 29 and 30. According to one or more exemplary
embodiments, some operations may be skipped or added, and an order of some op-
erations may be changed.

FIG. 32A is a flowchart illustrating a controlling method performed by the server 200
and the mobile terminal 100 in which an operation of some functions of a virtual
machine is limited due to a zone exit, according to an exemplary embodiment. FIG.
32B is a flowchart illustrating a controlling method performed by the mobile terminal
100 in which an operation of some functions of a virtual machine is limited due to a
zone exit, according to an exemplary embodiment. FIG. 33 illustrates a screen of the
mobile terminal 100 in which an operation of some functions of a virtual machine is
limited due to a zone exit, according to an exemplary embodiment.

As illustrated in FIG. 32A, in operation S291, the controller 130 of the mobile
terminal 100 may drive a virtual machine.

In operation S292, the controller 901 of the server 200 may determine whether the
mobile terminal 100 driving the virtual machine has exited a zone that corresponds to
the virtual machine.

In operation S293, the controller 901 of the server 200 may transmit a command
signal for limiting an operation of some functions provided by the virtual machine.
That is, if the server 200 determines that the mobile terminal 100 has exited the zone,
the server 200 may transmit, to the mobile terminal 100, the command signal for
limiting the operation of some functions provided by the virtual machine.

In operation S294, the controller 130 of the mobile terminal 100 may limit the
operation of some functions provided by the virtual machine.

That is, the command signal for limiting the operation of some functions provided by
the virtual machine may include a command signal for automatically setting a limit in
using a particular application or data from among functions provided by the virtual
machine.

In operation S295, the controller 901 of the server 200 may determine a zone entry of
the mobile terminal 100. In operation S296, when the controller 901 of the server 200
determines that the mobile terminal 100 has re-entered the zone, the controller 901 of
the server 200 may transmit a command signal for undoing a limit of the operation of

some functions provided by the virtual machine.



41

WO 2016/018098 PCT/KR2015/007991

[412]

[413]

[414]

[415]

[416]

[417]

[418]

[419]

[420]

[421]

[422]

In operation S297, the controller 130 of the mobile terminal 100 may undo the limit
of the operation of some functions provided by the virtual machine.

That is, the command signal for undoing the limit of the operation may include a
command signal for setting some functions to be operable, wherein the operation of
some functions was limited based on the command signal for limiting the operation.

The server 200 according to an exemplary embodiment may receive location in-
formation of the mobile terminal 100 from the mobile terminal 100 at preset regular
intervals. Based on the location information, the server 200 may determine whether the
mobile terminal 100 has exited the zone.

Methods of determining the zone exit of the mobile terminal 100, the methods
performed by the server 200, are not limited to this.

As illustrated in FIG. 32B, in operation S301, the controller 130 of the mobile
terminal 100 may drive a virtual machine.

In operation S302, the controller 130 of the mobile terminal 100 may determine a
zone exit of the mobile terminal 100. In operation S303, the controller 130 of the
mobile terminal 100 may limit an operation of some functions provided by the virtual
machine. That is, when the controller 130 of the mobile terminal 100 determines that
the mobile terminal 100 has exited a zone corresponding to the virtual machine that is
driven, the controller 130 of the mobile terminal 100 may limit the operation of some
functions provided by the virtual machine.

For example, the virtual machine may include a command signal set to automatically
limit an operation of some functions of an application and data provided by the virtual
machine, when the virtual machine exits a particular zone.

In operation S304, the controller 130 of the mobile terminal 100 may determine zone
entry of the mobile terminal 100. In operation S305, the controller 130 of the mobile
terminal 100 may undo the limit of the operation of some functions provided by the
virtual machine. That is, when the controller 130 of the mobile terminal 100 de-
termines that the mobile terminal 100 re-enters the zone that the mobile terminal 100
exited, the controller 130 of the mobile terminal 100 may undo the limit.

For example, the virtual machine may include a command signal set to automatically
undo the limit of the operation of some functions of the application and the data
provided by the virtual machine, in a case in which the virtual machine re-enters a
particular zone after the virtual machine has exited the particular zone.

Referring to FIG. 33, even if the mobile terminal 100 exits a company zone, the
controller 130 may not stop an operation of a virtual machine but may maintain the
operation. The controller 130 may display, on the display unit 121, an icon 317 in-
dicating that the virtual machine is operating.

That is, even if the mobile terminal 100, according to an exemplary embodiment,
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exits the company zone, the mobile terminal 100 may limit an operation of some
functions provided by the virtual machine while the mobile terminal 100 maintains the
operation of the virtual machine. If the mobile terminal 100 exits the company zone,
the controller 130 may display, on the display unit 121, a screen 63 notifying a user
that the operation of some functions may be limited.

For example, a business-use virtual machine that is being driven in the mobile
terminal 100 that has exited the company zone may be limited in operating an ap-
plication related to work data. For example, the business-use virtual machine that is
being driven in the mobile terminal 100 that has exited the company zone may operate
a user’s personal schedule management application having a low security level.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowcharts of FIGS. 32A and 32B. According to one or more exemplary
embodiments, some operations may be skipped or added, and an order of some op-
erations may be changed.

FIG. 34 illustrates an example of use setting of a virtual machine, according to an
exemplary embodiment.

The controller 130 of the mobile terminal 100 according to an exemplary em-
bodiment may receive an input selection for a setting of the virtual machine from a
user. For example, when the controller 130 receives an input of selecting a setting
menu 63-1 by using a finger {42, etc., the controller 130 may display an operating time
setting menu 63-2, an operating function setting menu 63-3, a password setting menu
63-4, and the like, on the display unit 121.

That is, the controller 130 may receive a user input about driving time setting of the
virtual machine via the operating time setting menu 63-2.

The controller 130 may receive a user input of limiting an operation of some
functions provided by the virtual machine via the operating function setting menu
63-3.

The controller 130 may receive, via the password setting menu 63-4, an input of
setting a password required to use an application and the like included in the virtual
machine.

That is, the controller 130 may set an operating time, a limit of a function, the
password, etc., of the virtual machine via a user input.

FIG. 35 is a flowchart for describing operations of the server 200, according to an
exemplary embodiment.

In operation S311, the controller 901 of the server 200 may receive a virtual machine
from the mobile terminal 100. For example, when the controller 901 of the server 200

determines that a virtual machine receiving terminal has exited a zone where the
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virtual machine is executable, the controller 901 of the server 200 may receive the
virtual machine from the mobile terminal 100, according to a predefined command
signal.

In operation S312, the controller 901 of the server 200 may perform anti-virus
protection and virus removal on the virtual machine. For example, when the server 200
receives the virtual machine from the mobile terminal 100, the server 200 may perform
anti-virus protection and virus removal on an application and the like included in the
virtual machine.

In operation S313, the controller 901 of the server 200 may perform an update of an
application. That is, the server 200 may perform an update of the application included
in the virtual machine.

In operation S314, the controller 901 of the server 200 may perform a data update.
That is, the server 200 may perform an update of data stored in the server 200 or data
included in the virtual machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 35. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIGS. 36A and 36B illustrate an example of receiving an input signal for a virtual
machine request, according to an exemplary embodiment.

As illustrated in FIG. 36A, when the mobile terminal 100 according to an exemplary
embodiment enters an exhibition zone, the mobile terminal 100 may install a virtual
machine for exhibition viewing. For example, a user terminal may receive a virtual
machine that is usable in an art exhibition, a photo exhibition, a museum, a theater,
etc., from a corresponding place and may use the virtual machine, and if the user
terminal exits the corresponding place, the user terminal may delete the virtual
machine.

By doing so, the user terminal may receive the virtual machine so as to be provided a
service that is temporarily required only in a particular place and may use the service,
and when the user terminal exits the particular place, the user terminal may delete the
virtual machine.

A server of an exhibition center and the like may provide a particular service only to
the user terminal that visits the exhibition center. The server of the exhibition center
and the like may provide different services according to users, based on whether users
purchased a ticket etc.

FIGS. 37A and 37B are flowcharts illustrating a controlling method performed by the

mobile terminal 100 and the server 200, according to an exemplary embodiment. FIG.
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38 illustrates a screen for obtaining user information for generating virtual machine
request information, according to an exemplary embodiment. FIG. 39 illustrates a table
showing examples of information included in the virtual machine request information,
according to an exemplary embodiment. FIGS. 40A through 40C illustrate screens of
the mobile terminal 100 in which a virtual machine operates, according to one or more
exemplary embodiments.

As illustrated in FIG. 37A, in operation S321, the controller 130 of the mobile
terminal 100 may obtain location information of the mobile terminal 100. A method of
obtaining, by the mobile terminal 100, the location information is described above with
reference to FIG. 2A.

In operation S322, the controller 130 of the mobile terminal 100 may receive a
virtual machine request signal from a user.

For example, referring to FIG. 36A, when the controller 130 of the mobile terminal
100 of a user 35 determines, by using a location sensor, that the mobile terminal 100
enters a particular exhibition zone z20, the controller 130 may display a screen
notifying about exhibition entry on the display unit 121.

The controller 130 may display, on the display unit 121, a notification screen 64 for
recommending installation of a virtual machine for exhibition viewing. When the
controller 130 receives a touch input of selecting, by using a finger {20 of the user 35,
etc., a button 65 for confirming installation of the virtual machine, the controller 130
may determine that a virtual machine request signal has been received from the user
35.

Referring to FIG. 36B, the controller 130 may display, on the display unit 121,
windows 64-1 and 65-1 for selecting a plurality of installable virtual machines.

For example, the controller 130 may display, on the display unit 121, a window 64-1
for receiving an input of selecting a free-viewing virtual machine that provides only a
voice guide service, and a window 65-1 for receiving an input of selecting a paid-
viewing virtual machine that provides all of voice, image, and text guide services.

Referring to FIG. 37A, the controller 130 of the mobile terminal 100 according to an
exemplary embodiment may receive an input of user information and additional in-
formation for generating the virtual machine request information, from the user (S323).

For example, referring to FIG. 38, the controller 130 may receive, from the user, in-
formation about a language spoken by the user, a gender, an age, a type of a guide
service, and whether the user purchased a ticket.

In operation S324 of FIG. 37A, the controller 130 of the mobile terminal 100 may
generate the virtual machine request information including at least one of location in-
formation of the mobile terminal 100 and the user information. That is, the virtual

machine request information may include at least one of the user information, the ad-
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ditional information, and the location information of the mobile terminal 100.

For example, referring to FIG. 38, when the controller 130 receives the virtual
machine request information from the user and then receives a touch input of selecting
a confirm button 68 by using a finger {22, and the like, the controller 130 may generate
virtual machine request information including the input user information, the input ad-
ditional information, and the like.

In operation S325 of FIG. 37A, the controller 130 of the mobile terminal 100 may
transmit the virtual machine request information to the server 200. That is, the
controller 130 may transmit the generated virtual machine request information to the
server 200 that corresponds to a location of the mobile terminal 100.

As illustrated in FIG. 39, virtual machine request information 810 according to an
exemplary embodiment may include user information 811, terminal location in-
formation 812, and additional information 813.

The user information 811 may include age information, gender information, spoken
language information, nationality, residence information, and points of interest about a
user, terminal performance information, and the like.

The terminal location information 812 may include a building, a floor level, and ex-
hibition room information of a current location, information about entering a distance
range from a particular work of art, and the like.

The additional information 813 may include authority information (e.g., information
about whether the user purchased the ticket (paid viewing or free viewing), viewing
authority with respect to a particular exhibition room, and authority during a particular
time period) that the user pre-obtained, information about viewing-allowed sections
depending on ticket types, admission time information, expected exit time information,
desired service information about an image, a voice, a text, and the like.

In operation S326 of FIG. 37A, the controller 901 of the server 200 may determine
zone entry of the mobile terminal 100.

The controller 901 of the server according to an exemplary embodiment may
determine whether the mobile terminal 100 has entered an exhibition zone. For
example, based on the location information of the mobile terminal 100 included in the
virtual machine request information, the controller 901 may determine that the mobile
terminal 100 has entered a predefined exhibition zone.

In operation S327, the controller 901 of the server 200 may determine a transmission
target virtual machine, based on the virtual machine request information.

For example, based on the information about whether the user purchased the ticket, a
type of the purchased ticket, an admission time of the user, the spoken language in-
formation, and the like, the controller 901 of the server 200 may determine a virtual

machine that provides a service to be provided to the user.
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In operation S328, the controller 901 of the server 200 may transmit the determined
virtual machine to the mobile terminal 100.

In operation S329, the controller 130 of the mobile terminal 100 may drive the
virtual machine.

Referring to FIG. 40A, the mobile terminal 100 of the user 35 that entered the ex-
hibition zone z20 may drive the virtual machine. The controller 130 may display an
execution screen 224 of the virtual machine on the display unit 121.

The controller 130 may display an icon 319 indicating that the virtual machine is
operating on the display unit 121. For example, the icon 319 may be marked with ‘VM
ON,’ but is not limited thereto.

Referring to FIG. 40B, as a mark 319-1 for indicating that the virtual machine is
operating, the controller 130 may display whether it is paid or free (e.g., ‘free
package').

Referring to FIG. 40C, as a mark 319-2 for indicating that the virtual machine is
operating, the controller 130 may display a time period and date (e.g., ‘voucher valid
for May 5 and 6’) in which the virtual machine is usable.

In a case of the virtual machine for exhibition viewing, the controller 130 may
include a predefined application that is usable in an exhibition hall. For example, the
controller 130 may display, on the display unit 121, icons 222 that correspond to an ap-
plication related to an image or voice guide service, an application capable of obtaining
detail information about articles on exhibition, and the like.

As illustrated in FIG. 37A, in operation S330, the controller 901 of the server 200
may determine a zone exit of the mobile terminal 100. In operation S331, when the
controller 901 determines that the mobile terminal 100 has exited the predefined ex-
hibition zone, the controller 901 may transmit a virtual machine reclaim command
signal to the mobile terminal 100.

In operation S332, the controller 130 of the mobile terminal 100 may transmit the
virtual machine to the server 200. That is, the virtual machine reclaim command signal
may include a command signal for allowing the virtual machine to be automatically
transmitted to the server 200.

In operation S333, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the virtual machine to be automatically deleted.

FIG. 37B illustrates an example in which, when a user of the mobile terminal 100
enters an exhibition zone, the mobile terminal 100 receives a virtual machine for ex-
hibition viewing from the server 200 and drives the virtual machine.

In operation S321-1, the controller 130 of the mobile terminal 100 may obtain

location information of the mobile terminal 100. A method of obtaining, by the mobile
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terminal 100, the location information is described above with reference to FIG. 2A.

In operation S322-1, the controller 130 of the mobile terminal 100 may receive a user
input signal for a virtual machine request. The controller 130 may generate virtual
machine request information including the location information of the mobile terminal
100. In operation $S324-1, the controller 130 may transmit the generated virtual
machine request information to the server 200.

In operation S325-1, the controller 901 of the server 200 may determine whether the
mobile terminal 100 has entered the exhibition zone. That is, based on the virtual
machine request information, the controller 901 may determine whether the mobile
terminal 100 has entered a predefined exhibition zone.

In operation S326-1, the controller 901 of the server 200 may transmit a user in-
formation request signal to the mobile terminal 100. That is, in order to select and
transmit an appropriate virtual machine to the mobile terminal 100 that requested a
virtual machine, the server 200 may request the mobile terminal 100 for user in-
formation.

In operation S327-1, the controller 130 of the mobile terminal 100 may receive an
input of the user information from the user. In operation S328-1, the controller 130
may transmit the user information received in the operation S327-1 to the server 200.

In operation S329-1, the controller 901 of the server 200 may determine a
transmission target virtual machine, based on the user information received from the
mobile terminal 100. In operation S330-1, the controller 901 of the server 200 may
transmit the virtual machine determined in the operation S329-1 to the mobile terminal
100.

In operation S331-1, the controller 130 of the mobile terminal 100 may drive the
received virtual machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowcharts of FIGS. 37A and 37B. According to one or more exemplary
embodiments, some operations may be skipped or added, and an order of some op-
erations may be changed.

FIG. 41A is a flowchart illustrating an example of recommending execution of an ap-
plication according to entry to a particular place, according to an exemplary em-
bodiment. FIG. 41B illustrates an example of recommending execution of an ap-
plication according to entry to a particular place, according to an exemplary em-
bodiment.

Referring to FIG. 41B, a virtual machine for exhibition viewing v20 may include an
application that is executable only in a particular exhibition room of an exhibition hall.

For example, the virtual machine for exhibition viewing v20 may include a first ex-
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hibition room-dedicated application 225 that is executable only in a first exhibition
room z22 and provides a text and voice guide service.

The virtual machine for exhibition viewing v20 may include a second exhibition
room-dedicated application 227 that is executable only in a second exhibition room
724 and provides a voice and image guide service.

As illustrated in FIG. 41A, in operation S341, the controller 130 of the mobile
terminal 100 may drive a virtual machine for exhibition viewing. In operation $342,
the controller 130 of the mobile terminal 100 may determine entry to a predefined ex-
hibition room. That is, based on location information of the mobile terminal 100 that is
obtained by using a location sensor and the like, the controller 130 may determine
entry to a particular exhibition room in an exhibition hall.

In operation S343, when the controller 130 of the mobile terminal 100 determines
that the mobile terminal 100 has entered the predefined exhibition room, the controller
130 of the mobile terminal 100 may provide notification of recommending execution
of an application dedicated to the predefined exhibition room.

As illustrated in FIG. 41B, the controller 130 may display, on the display unit 121, an
icon 320 indicating that the virtual machine for exhibition viewing is operating.

While the controller 130 drives the virtual machine for exhibition viewing, if the
controller 130 determines that the mobile terminal 100 of a user 37 has entered the
second exhibition room z24, the controller 130 may display, on the display unit 121, a
notification screen 69 for recommending execution of the second exhibition room-
dedicated application 227.

As illustrated in FIG. 41A, in operation S344, when the controller 130 of the mobile
terminal 100 receives a selection signal for executing the dedicated application, the
controller 130 of the mobile terminal 100 may execute the dedicated application.

For example, as illustrated in FIG. 41B, when the controller 130 receives a touch
input of selecting a confirm button 71 by using a finger {24 of the user 37, and the like,
the controller 130 may execute the second exhibition room-dedicated application 227.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 41 A. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 42A is a flowchart illustrating an example of automatically executing a
dedicated application according to entry to a particular place, according to an
exemplary embodiment. FIG. 42B illustrates the example of automatically executing a
dedicated application according to entry to a particular place, according to an

exemplary embodiment.
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Referring to FIG. 42A, in operation S341-1, the controller 130 of the mobile terminal
100 may drive a virtual machine for exhibition viewing. In operation $342-2, the
controller 130 of the mobile terminal 100 may determine entry to a predefined ex-
hibition room. That is, based on location information of the mobile terminal 100 that is
obtained by using a location sensor and the like, the controller 130 may determine
entry to a particular exhibition room in an exhibition hall.

In operation S343-3, when the controller 130 of the mobile terminal 100 determines
that the mobile terminal 100 has entered the predefined exhibition room, the controller
130 of the mobile terminal 100 may automatically execute an application dedicated to
the predefined exhibition room.

Referring to FIG. 42B, when the controller 130 of the mobile terminal 100 de-
termines that the mobile terminal 100 has entered the predefined exhibition room, the
controller 130 of the mobile terminal 100 may display, on the display unit 121, a
screen 120-1 for receiving an input of selecting a service type so as to execute the ap-
plication dedicated to the predefined exhibition room.

When the controller 130 of the mobile terminal 100 executes a particular exhibition
room-dedicated application, based on a user input signal, the controller 130 of the
mobile terminal 100 may display the screen 120-1 for receiving an input of selecting a
service type as shown in FIG. 42B.

For example, the controller 130 may display, on the display unit 121, a voice only
service 69-1 providing only a voice guide, an image only service 69-2 providing only
an image guide, a text only service 69-3 providing only a text guide, a voice + text
service 69-4 providing a voice and text guide, and a voice + image service 69-5
providing a voice and image guide.

FIG. 43A is a flowchart illustrating a controlling method performed by the mobile
terminal 100 that stores data, according to an exemplary embodiment.

In operation S351, the controller 130 of the mobile terminal 100 may drive a virtual
machine. In operation $352, the controller 130 of the mobile terminal 100 may
determine whether the mobile terminal 100 has exited a predefined exhibition hall
zone. That is, based on location information of the mobile terminal 100 that is obtained
by using a location sensor and the like, the controller 130 of the mobile terminal 100
may determine whether the mobile terminal 100 has exited the predefined exhibition
hall zone.

In operation S353, the controller 130 of the mobile terminal 100 may store, in the
memory 170, data and an application for which storage authority is pre-obtained by the
mobile terminal 100. That is, when the controller 130 determines that the mobile
terminal 100 has exited the predefined exhibition hall, the controller 130 may store

predefined data and application included in the operating virtual machine, in the
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memory 170 of the mobile terminal 100.

For example, based on exhibition ticket purchase information, pamphlet purchase in-
formation, photo purchase information, music purchase information, etc., included in
virtual machine request information, the server 200 may transmit the virtual machine
including information about data or application for which storage authority is granted
to the mobile terminal 100.

In operation S354, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the controller 130 of the mobile terminal 100 may delete the
virtual machine, except for the data or application for which storage authority was
obtained.

That is, the virtual machine for exhibition viewing may include a command signal for
allowing the virtual machine to be automatically deleted, when the mobile terminal
100 exits the predefined exhibition hall zone.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 43A. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 43B is a flowchart illustrating a controlling method performed by the server 200
and the mobile terminal 100 that stores data, according to an exemplary embodiment.

In operation S371, the controller 130 of the mobile terminal 100 may drive a virtual
machine. For example, the mobile terminal 100 having entered an exhibition hall zone
may drive a virtual machine for exhibition viewing.

In operation S372, the controller 901 of the server 200 may determine a zone exit of
the mobile terminal 100. For example, based on location information of the mobile
terminal 100 that is periodically received from the mobile terminal 100, the server 200
may determine whether the mobile terminal 100 has exited a predefined exhibition hall
zone.

In operation S373, the controller 901 of the server 200 may transmit, to the mobile
terminal 100, a virtual machine reclaim command signal including information about
data or application for which storage authority is granted. That is, when the controller
901 of the server 200 determines that the mobile terminal 100 has exited the predefined
exhibition hall, the controller 901 of the server 200 may transmit the virtual machine
reclaim command signal to the mobile terminal 100. The virtual machine reclaim
command signal may include information about the data or application for which
storage authority is granted to the mobile terminal 100.

In operation S374, the controller 130 of the mobile terminal 100 may store at least

one of the data and the application for which storage authority is obtained by the server
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music, etc, authority to store data or an application on the pamphlet, the photo, the
music, etc., in the memory 170 may be granted to the mobile terminal 100.

In operation S375, the controller 130 of the mobile terminal 100 may transmit the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the mobile terminal 100 to automatically transmit the
virtual machine to the server 200.

In operation S376, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the mobile terminal 100 to automatically delete the
virtual machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 43B. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 44 illustrates an example of a screen of the mobile terminal 100 in which an
operation of a virtual machine is stopped due to an elapse of a time period, according
to an exemplary embodiment.

Referring to FIG. 44, the controller 130 may display, on the display unit 121, a
screen 62-3 notifying that an operation of a virtual machine for exhibition viewing is
stopped due to an elapse of a predefine time period.

For example, the virtual machine for exhibition viewing may be set to be auto-
matically deleted when a predefined time period elapses after a driving start time of the
virtual machine for exhibition viewing. The virtual machine for exhibition viewing
may be set to be automatically deleted when a particular closing time of an exhibition
hall comes.

The controller 130 may display, on the display unit 121, a button 62-5 for requesting
extension of use of the virtual machine after the elapse of the predefined time period.

When the controller 130 receives an input of selecting the button 62-5 for requesting
extension of use of the virtual machine, the controller 130 may request extension of
use of the virtual machine by transmitting location information of the mobile terminal
100 to the server 200. The server 200 may check the location information of the mobile
terminal 100 and may determine whether to reclaim the virtual machine. That is, if the
mobile terminal 100 is located within the exhibition zone, the server 200 may permit
extension of use of the virtual machine for exhibition viewing.

When the server 200 receives the extension request, the server 200 may transmit a
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payment request for charging additional costs to the user.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation.

FIG. 45 illustrates an example of receiving an input signal for a virtual machine
request, according to an exemplary embodiment. FIG. 46 is a flowchart illustrating a
controlling method performed by the mobile terminal 100 and the server 200,
according to an exemplary embodiment. FIG. 47 illustrates a table showing examples
of information included in virtual machine request information according to an
exemplary embodiment. FIG. 48 illustrates a screen of the mobile terminal 100 in
which a virtual machine operates, according to an exemplary embodiment.

As illustrated in FIG. 45, when a user 38 of the mobile terminal 100 enters a school
zone z30, the controller 130 may display a screen 72 notifying about the entry to the
school zone z30 on the display unit 121. The controller 130 may display, on the
display unit 121, screens 73 and 75 for recommending virtual machines including ap-
plications that are required in the school zone z30.

For example, when a student or a professor operates a virtual machine of the mobile
terminal 100 that includes class document data required in a school, the student or the
professor may conveniently use data required in the school.

Referring to FIG. 46, the mobile terminal 100 may be a student’s terminal, and op-
erations performed by the server 200 may be performed by a professor-use terminal.

In operation S381, the controller 130 of the mobile terminal 100 may obtain location
information of the mobile terminal 100. A method of obtaining, by the mobile terminal
100, the location information is described above with reference to FIG. 2A.

In operation S382, the controller 130 of the mobile terminal 100 may receive an
input signal for requesting a virtual machine from a user.

For example, referring to FIG. 45, the controller 130 may display, on the display unit
121, the screen 73 for recommending installation of a student-use virtual machine, a
button 74 for installing the student-use virtual machine, the screen 75 for rec-
ommending installation of a professor-use virtual machine, and a button 76 for in-
stalling the professor-use virtual machine. When the controller 130 receives a touch
input of selecting, by using a finger {24 of the user, etc., the button 74 for installing the
student-use virtual machine, the controller 130 may determine that the controller 130
received the input signal for requesting the virtual machine.

In operation S383, the controller 130 of the mobile terminal 100 may generate virtual
machine request information including at least one of location information of the
mobile terminal 100 and user information. The controller 130 may receive the user in-
formation from the user or may retrieve the user information pre-stored in the memory
170.
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Referring to FIG. 47, virtual machine request information 820 according to an
exemplary embodiment may include user information 821, terminal location in-
formation 822, and additional information 823.

The user information 821, if the user is a student, may include student identification
(ID) information, a student ID card number, a student ID number, a user ID, a user
name, contact information, grade-level information, gender information, etc.

The user information 821, if the user is a professor, may include professor ID in-
formation, an employee number, a user ID, a user name, contact information, teaching
class information, teaching subject information, career information, position in-
formation, etc.

The terminal location information 822 may include building information, class room
information, professor’s office information, school examination site information,
restaurant information, playground information, etc.

The additional information 8§23 may include registered subject information, progress
information for each subject, registered-subjects summary information, selected
professor information, etc. The additional information 8§23 may include examination
subject information, examination level information, etc. The additional information
823 may include attendance and tardiness confirmation information, etc.

As illustrated in FIG. 46, the controller 130 of the mobile terminal 100 according to
an exemplary embodiment may transmit the virtual machine request information to the
server 200 (S384). That is, the controller 130 may transmit the virtual machine request
information generated in the operation S383 to the server 200 via the communication
unit 150.

The controller 901 of the server 200 according to an exemplary embodiment may
determine whether the mobile terminal 100 has entered a class zone (S385). For
example, based on the location information of the mobile terminal 100 included in the
virtual machine request information, the controller 901 of the server 200 may
determine whether the mobile terminal 100 has entered a predefined class zone.

The controller 901 of the server 200 according to an exemplary embodiment may
determine a class-use virtual machine to be transmitted, based on the virtual machine
request information (S386). For example, the controller 901 may determine a class-use
virtual machine to be transmitted to the mobile terminal 100 of a student, based on the
student ID number information, the registered subject information, and the like of the
user.

The controller 901 of the server 200 according to an exemplary embodiment may
transmit the class-use virtual machine including class document data to the mobile
terminal 100 (S387).

The controller 130 of the mobile terminal 100 according to an exemplary em-
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bodiment may drive the class-use virtual machine (S388).

For example, the student who takes the class in the school may drive the class-use
virtual machine in the mobile terminal 100, and thus may use class documents, written
document data, etc., provided by the school in his/her mobile terminal 100.

Referring to FIG. 48A, the controller 130 of the mobile terminal 100 may display, on
the display unit 121, a screen 228 whereon the class-use virtual machine is operating.

The controller 130 may display, on the display unit 121, an icon 323 indicating that
the class-use virtual machine is operating. For example, the icon 323 may be marked as
‘VYM ON,’ but it is not limited thereto.

Referring to FIG. 48B, the controller 130 may display a user category (e.g.,
‘student-use’) as a mark 343 indicating that the virtual machine is operating.

Referring to FIG. 48C, the controller 130 may display a user-set title (e.g., “TOM’S’)
as a mark 344 indicating that the virtual machine is operating.

The controller 130 may display, on the display unit 121, icons 227 that correspond to
preset applications that are included in the class-use virtual machine and are usable in
the school.

Referring to FIG. 46, in operation S389, the controller 901 of the server 200 may
determine a class zone exit of the mobile terminal 100. In operation S390, when the
controller 901 of the server 200 determines that the mobile terminal 100 has exited the
class zone, the controller 901 of the server 200 may transmit a virtual machine reclaim
command signal to the mobile terminal 100.

In operation S391, the controller 130 of the mobile terminal 100 may store data of
class documents and written documents. That is, the virtual machine reclaim command
signal may include information about authority of the mobile terminal 100 to store the
data of class documents, written documents, and the like.

In operation S392, the controller 130 of the mobile terminal 100 may transmit the
virtual machine to the server 200. That is, the virtual machine reclaim command signal
may include a command signal for allowing the virtual machine to be automatically
transmitted to the server 200.

In operation S393, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the virtual machine to be automatically deleted from the
mobile terminal 100.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 46. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations

may be changed.
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FIGS. 49A and 49B illustrate an example of receiving an input signal for a virtual
machine request, according to an exemplary embodiment. FIG. 50 is a flowchart il-
lustrating a controlling method performed by the mobile terminal 100 and the server
200, according to an exemplary embodiment. Referring to FIG. 50, the mobile terminal
100 may be a student’s terminal, and operations performed by the server 200 may be
performed by an examination site-use terminal.

As illustrated in FIG. 49A, when a user 39 of the mobile terminal 100 enters an ex-
amination site zone z40, the controller 130 may display a screen 79 notifying about the
entry to the examination site zone z40 on the display unit 121. The controller 130 may
display, on the display unit 121, a screen 77 for recommending a virtual machine
including examination data or an application that is executable in the examination site
zone z40.

For example, when the student 39 who uses the mobile terminal 100 enters the ex-
amination site zone z40, an examination-use virtual machine may be driven in the
mobile terminal 100 of the student 39, and when the student 39 who uses the mobile
terminal 100 exits the examination site zone z40, the examination-use virtual machine
may be automatically deleted. By doing so, students may conveniently take an ex-
amination by using his/her mobile terminal 100.

Referring to FIG. 49B, the controller 130 may display, on the display unit 121,
windows 77-1 and 78-1 for selecting a plurality of installable virtual machines.

For example, the controller 130 may display, on the display unit 121, the window
77-1 for selecting a virtual machine for an examination of an English subject, and the
window 78-1 for selecting a virtual machine for an examination of a science subject.

As illustrated in FIG. 50, the controller 130 of the mobile terminal 100 according to
an exemplary embodiment may obtain location information of the mobile terminal 100
(5401). A method of obtaining, by the mobile terminal 100, the location information is
described above with reference to FIG. 2A.

The controller 130 of the mobile terminal 100 according to an exemplary em-
bodiment may receive an input signal for requesting a virtual machine from a user
(5402).

For example, referring to FIG. 49A, the controller 130 may display, on the display
unit 121, the screen 77 for recommending installation of the examination-use virtual
machine. When the controller 130 receives a touch input of selecting, by using a finger
26 of the user, etc., a button 78 for installing the examination-use virtual machine, the
controller 130 may determine that the controller 130 received the input signal for re-
questing the virtual machine.

Referring to FIG. 50, the controller 130 of the mobile terminal 100 according to an

exemplary embodiment may generate virtual machine request information including at
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least one of location information of the mobile terminal 100 and user information
(5403). The controller 130 may receive an input of the user information from the user
or it may retrieve the user information pre-stored in the memory 170.

The controller 130 of the mobile terminal 100 according to an exemplary em-
bodiment may transmit the virtual machine request information to the server 200
(5404).

The controller 901 of the server 200 according to an exemplary embodiment may
determine entry of the mobile terminal 100 to an examination site zone (S405). For
example, based on the location information of the mobile terminal 100 included in the
virtual machine request information, the controller 901 may determine whether the
mobile terminal 100 has entered a predefined examination site zone.

Based on the virtual machine request information, the controller 901 of the server
200 according to an exemplary embodiment may determine an examination-use virtual
machine to be transmitted (S406). For example, based on a name of an examination
subject, examination level information, etc., the controller 901 of the server 200 may
determine the examination-use virtual machine to be transmitted.

The controller 901 of the server 200 according to an exemplary embodiment may
transmit the examination-use virtual machine including examination paper data to the
mobile terminal 100 (S407).

The controller 130 of the mobile terminal 100 according to an exemplary em-
bodiment may drive the examination-use virtual machine (S408).

The controller 901 of the server 200 according to an exemplary embodiment may
determine whether the mobile terminal 100 has exited the predefined examination site
zone or whether a predefined time period elapsed (S409).

The controller 901 of the server 200 according to an exemplary embodiment may
transmit a virtual machine reclaim command signal to the mobile terminal 100 (S410).
For example, the controller 901 of the server 200 determines that the mobile terminal
100 of a student has exited the predefined examination site zone, the controller 901 of
the server 200 may transmit the virtual machine reclaim command signal to the mobile
terminal 100 of the student. When the predefined time period that was set as an ex-
amination time has elapsed, the controller 901 of the server 200 may transmit the
virtual machine reclaim command signal to the mobile terminal 100 of the student.

The controller 130 of the mobile terminal 100 according to an exemplary em-
bodiment may transmit a virtual machine including answer data to the server 200
(S411).

That is, the virtual machine reclaim command signal may include a command signal
for allowing the answer data generated in the mobile terminal 100 to be automatically

transmitted to the sever 200. The mobile terminal 100 may transmit the answer data to
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the server 200, according to a user input signal.

The controller 130 of the mobile terminal 100 according to an exemplary em-
bodiment may delete the examination-use virtual machine including the examination
paper data and the answer data (S412). That is, the virtual machine reclaim command
signal may include a command signal for allowing the examination-use virtual
machine including the examination paper data and the answer data generated in the
mobile terminal 100 to be automatically deleted.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 50. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 51A illustrates a screen whereon a virtual machine is operating in the mobile
terminal 100, according to an exemplary embodiment. FIG. 51B illustrates an example
of using the virtual machine in the mobile terminal 100, according to an exemplary
embodiment. FIGS. 52A and 52B are flowcharts illustrating an example of storing data
in the mobile terminal 100, according to an exemplary embodiment. FIG. 52C il-
lustrates the example of storing data in the mobile terminal 100, according to an
exemplary embodiment.

When the mobile terminal 100 according to an exemplary embodiment enters a
library zone, the mobile terminal 100 may drive, in the mobile terminal 100, a virtual
machine including an application that is usable in a library.

Referring to FIG. 52A, in operation S421, the controller 130 of the mobile terminal
100 may obtain location information of the mobile terminal 100. In operation $422, the
controller 130 of the mobile terminal 100 may receive an input signal for a virtual
machine request.

In operation S423, the controller 130 of the mobile terminal 100 may receive user in-
formation for generating virtual machine request information. In operation S424, the
controller 130 may generate the virtual machine request information including at least
one of the location information of the mobile terminal 100 obtained in the operation
S421 and the user information received in the operation S423.

In operation S425, the controller 130 of the mobile terminal 100 may transmit the
virtual machine request information generated in the operation S424 to the server 200.

In operation S426, the controller 901 of the server 200 may determine entry of the
mobile terminal to the library zone. That is, based on the received location information
of the mobile terminal 100, the controller 901 may determine whether the mobile
terminal 100 has entered the predefined library zone.

In operation S427, based on the virtual machine request information, the controller
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901 of the server 200 may determine a virtual machine to be transmitted. In operation
5428, the controller 901 of the server 200 may transmit the virtual machine, which was
determined in the operation S427, to the mobile terminal 100.

In operation S429, the controller 130 of the mobile terminal 100 may drive, in the
mobile terminal 100, the virtual machine that was received in the operation S428.

Referring to FIG. 51A, the controller 130 may display, on the display unit 121, a
screen 232 whereon a library-use virtual machine is operating. The controller 130 may
display, on the display unit 121, an icon 345 indicating that the virtual machine is
operating. For example, a place of use of the virtual machine (e.g., ‘Library’) may be
displayed on the icon 345, but exemplary embodiments are not limited thereto.

Referring to FIG. 51B, the controller 130 may display an icon 325 (e.g., ‘VM ON’)
indicating that the virtual machine is operating.

The controller 130 may display, on the display unit 121, icons 230 that correspond to
applications for browsing books in a library, retrieving a location of a book in the
library, reading a book in the library, etc.

Referring to the left side of FIG. 51B, when the controller 130 receives a touch input
of selecting, by using a finger {26-1 of a user, etc., an icon 231 corresponding to the
application for reading a book, the controller 130 may display an E-book 234 on the
display unit 121 (refer to right side of FIG. 51B). That is, the user of the mobile
terminal 100 who entered the library may read books in the form of E-books by using
the mobile terminal 100.

The controller 901 of the server 200 according to an exemplary embodiment may
determine whether the mobile terminal 100 has exited the library zone (S430).

In operation S431, when the controller 901 of the server 200 determines that the
mobile terminal 100 has exited the library zone, the controller 901 of the server 200
may transmit a virtual machine reclaim command signal to the mobile terminal 100.
The virtual machine reclaim command signal may include information about E-book
data for which storage authority is granted for a predefined time period.

That is, when the mobile terminal 100 has exited the library zone, the server 200 may
include information about the E-book data for which storage authority is granted for
the predefined time period in the virtual machine reclaim command signal, and may
transmit the virtual machine reclaim command signal to the mobile terminal 100.

In operation S432, the controller 130 of the mobile terminal 100 may store, in the
memory 170, the E-book data for which storage authority is obtained.

In operation S433, the controller 130 of the mobile terminal 100 may transmit the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the virtual machine to be automatically transmitted to the

server 200.
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In operation S434, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the virtual machine to be automatically deleted.

The user of the mobile terminal 100 according to an exemplary embodiment may
read books in the form of E-books in the library zone by using the mobile terminal
100.

When the mobile terminal 100 exits the library zone, the mobile terminal 100 may
store predefined E-book data in the mobile terminal only for a predefined time period.
By doing so, it is possible to achieve an effect of renting a book for the predefined time
period.

Referring to FIG. 52B, in operation S435, the server 200 may transmit a virtual
machine to the mobile terminal 100.

Referring to FIG. 52B, in operation S436, the mobile terminal 100 may drive the
virtual machine received from the server 200 in the operation S435. In operation S437,
the controller 130 of the mobile terminal 100 may transmit information for renting an
E-book to the server 200. That is, the controller 130 may request the server 200 for
authority to read the E-book for a predefined time period.

For example, as illustrated in FIG. 52C, when the controller 130 receives an input of
selecting an icon 230-1 for applying for E-book rental, the controller 130 may transmit
information for the E-book rental to the server 200.

In operation S438, the serve 200 may transmit, to the mobile terminal 100, in-
formation about E-book data for which storage authority is granted for a predefined
time period. That is, based on the information for the E-book rental received from the
mobile terminal 100, the server 200 may transmit storage authority information about
the E-book data to the mobile terminal 100.

In operation S439, the mobile terminal 100 may store, in the memory 170, the E-
book data for which storage authority is granted.

That is, according to a request of a user of the mobile terminal 100, the E-book data
may be stored in the mobile terminal 100 for the predefined time period. Thus, it is
possible to achieve an effect of renting an E-book.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowcharts of FIGS. 52A and 52B. According to one or more exemplary
embodiments, some operations may be skipped or added, and an order of some op-
erations may be changed.

FIGS. 53A through 53C illustrate screens whereon a virtual machine is operating in
the mobile terminal 100, according to an exemplary embodiment. FIG. 54A is a

flowchart illustrating a controlling method performed by the terminal 100 and the
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server 200, according to an exemplary embodiment. FIGS. 54B and 54C illustrate an
example of using a virtual machine in the mobile terminal 100, according to an
exemplary embodiment.

When the mobile terminal 100 according to an exemplary embodiment enters a
preset store, the mobile terminal 100 may drive, in the mobile terminal 100, a virtual
machine including demonstration-use applications, so that a user of the mobile
terminal 100 may try a predefined application in the mobile terminal 100.

As illustrated in FIG. 54 A, in operation S441, the controller 130 of the mobile
terminal 100 may obtain location information of the mobile terminal 100. In operation
5442, the controller 130 of the mobile terminal 100 may receive an input signal for a
virtual machine request.

In operation S443, the controller 130 of the mobile terminal 100 may generate virtual
machine request information including the location information of the mobile terminal
100 obtained in the operation S441. In operation S444, the controller 130 may transmit
the virtual machine request information generated in the operation S443 to the server
200.

In operation S445, the controller 901 of the server 200 may determine entry of the
mobile terminal 100 to a store zone. In operation S446, based on the virtual machine
request information, the controller 901 of the server 200 may determine a virtual
machine to be transmitted.

In operation S447, the controller 901 of the server 200 may transmit the virtual
machine including a demonstration-use application to the mobile terminal 100.

In operation S448, the controller 130 of the mobile terminal 100 may drive the
virtual machine.

Referring to FIG. 53A, the controller 130 may display, on the display unit 121, a
screen 238 whereon the virtual machine is operating. The controller 130 may display,
on the display unit 121, an icon 327 indicating that the virtual machine is operating.
For example, the icon 327 may be marked as ‘“VM ON’, but is not limited thereto.

Referring to FIG. 53B, as a mark 346 indicating that the virtual machine is operating,
the controller 130 may display a place of use of the virtual machine (e.g., ‘STORE).

Referring to FIG. 53C, as a mark 347 indicating that the virtual machine is operating,
the controller 130 may display a target use of the virtual machine (e.g., ‘App demon-
stration-use’).

The controller 130 may display, on the display unit 121, icons 236 that correspond to
demonstration-use applications provided by the store that the mobile terminal 100 has
entered.

Referring to FIG. 54A, in operation S449, the controller 130 of the mobile terminal

100 may execute an application. That is, the mobile terminal 100 may execute the
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demonstration-use application.

In operation S450, the controller 130 of the mobile terminal 100 may transmit ap-
plication storage request information to the server 200.

The application storage request information may include information for purchasing
an application. For example, when the user of the mobile terminal 100 executes the
demonstration-use application and then attempts to purchase an actual application of
the demonstration-use application, the mobile terminal 100 may transmit payment in-
formation, etc. to the server 200.

For example, referring to FIG. 54B, when the controller 130 receives an input of
selecting an App demonstration icon 236-1, the controller 130 may execute the demon-
stration-use application.

When the controller 130 receives an input of selecting an App purchase icon 236-2
by using a finger {27, etc., the controller 130 may transmit the application storage
request information to the server 200.

Referring to FIG. 54A, in operation S451, the controller 901 of the server 200 may
transmit information for granting authority to store the application to the mobile
terminal 100. For example, when an approval for payment is completed based on the
payment information, the server 200 may transmit, to the mobile terminal 100, the in-
formation for granting authority to the mobile terminal 100 to store the application
purchased by the mobile terminal 100.

In operation S452, the mobile terminal 100 may store, in the memory 170, the ap-
plication for which storage authority is obtained (5S452).

In operation S453, the controller 901 of the server 200 may determine whether the
mobile terminal 100 has exited the store zone. In operation S454, if the controller 901
of the server 200 determines that the mobile terminal 100 has exited the store zone, the
controller 901 of the server 200 may transmit a virtual machine reclaim command
signal to the mobile terminal 100.

In operation S455, the mobile terminal 100 may transmit the virtual terminal to the
server 200. That is, the virtual machine reclaim command signal may include a
command signal for allowing the virtual machine to be automatically transmitted to the
server 200.

In operation S456, the controller 130 of the mobile terminal 100 may delete the
virtual machine. That is, the virtual machine reclaim command signal may include a
command signal for allowing the virtual machine to be automatically deleted.

Referring to FIG. 54C, when the controller 130 of the mobile terminal 100 according
to an exemplary embodiment drives a virtual machine in a particular store, the
controller 130 of the mobile terminal 100 may display an advertisement video of the

particular store, on the display unit 121.
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That is, a virtual machine that is usable in a particular store may also include an ad-
vertisement video about products of the store, and thus may be used for marketing.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 54A. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 55 illustrates migration of a virtual machine between the mobile terminal 100
and a vehicle system, according to an exemplary embodiment.

As illustrated in FIG. 55, when a user 40 of the mobile terminal 100 according to an
exemplary embodiment is within a vehicle zone z50, the mobile terminal 100 may
receive a vehicle control-use virtual machine from the vehicle system.

After the mobile terminal 100 has entered the vehicle zone z50, the mobile terminal
100 may transmit a virtual machine that is operating in the mobile terminal 100 to the
vehicle system.

FIG. 56 is a flowchart illustrating an example in which a virtual machine is migrated
from the vehicle system to the mobile terminal 100, according to an exemplary em-
bodiment.

In operation S461, the controller 130 of the mobile terminal 100 may obtain location
information of the mobile terminal 100. In operation S462, the controller 130 of the
mobile terminal 100 may receive an input signal for a virtual machine request. In
operation S463, the controller 130 may generate virtual machine request information
including at least one of the location information of the mobile terminal 100 and user
information.

In operation S464, the controller 130 of the mobile terminal 100 may transmit the
virtual machine request information to the vehicle system. In operation S465, the
vehicle system may determine entry of the mobile terminal 100 to a vehicle. In
operation S466, based on the virtual machine request information, the vehicle system
may determine a virtual machine to be transmitted. In operation S467, the vehicle
system may transmit a virtual machine for a vehicle control to the mobile terminal 100.

The virtual machine for the vehicle control may include an application related to con-
trolling a vehicle, e.g., seat setting, head-up display (HUD) display screen setting,
steering wheel manipulation sensitivity setting, a navigation application, vehicle in-
formation, and the like.

In operation S468, the controller 130 of the mobile terminal 100 may drive the
virtual machine for the vehicle control.

In operation S469, the vehicle system may determine whether the mobile terminal

100 has exited the vehicle. In operation S470, when the vehicle system determines that
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the mobile terminal 100 has exited the vehicle, the vehicle system may transmit a
virtual machine reclaim command signal to the mobile terminal 100.

In another exemplary embodiment, the operation of transmitting, by the vehicle
system, the virtual machine reclaim command signal to the mobile terminal 100 may
be skipped. That is, when the vehicle system determines that the mobile terminal 100
has exited the vehicle, the vehicle system may not reclaim the installed virtual
machine. In a case in which the mobile terminal 100 and the vehicle system are owned
by a same user, even if the user of the mobile terminal 100 exits the vehicle, the mobile
terminal 100 may maintain the virtual machine.

In operation S471, based on the virtual machine reclaim command signal, the
controller 130 of the mobile terminal 100 may transmit the virtual machine to the
vehicle system.

In operation S472, based on the virtual machine reclaim command signal, the
controller 130 of the mobile terminal 100 may delete the virtual machine.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 56. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 57 is a flowchart illustrating an example in which a virtual machine is migrated
from the mobile terminal 100 to the vehicle system, according to an exemplary em-
bodiment. FIG. 58 illustrates an example in which a virtual machine is migrated from
the mobile terminal 100 to the vehicle system, according to an exemplary embodiment.

Referring to FIG. 57, in operation S481, the controller 130 of the mobile terminal
100 may drive a virtual machine. In operation S482, the controller 130 may receive an
input signal for transmitting the virtual machine.

For example, while the mobile terminal 100 drives the virtual machine, the mobile
terminal 100 may receive a user input signal for transmitting the virtual machine to
another device.

As another example, the operation of receiving, by the controller 130, the input
signal for transmitting the virtual machine may be skipped. That is, the mobile terminal
100 may automatically transmit the virtual machine to the vehicle system.

In operation S483, the controller 130 of the mobile terminal 100 may select a device
to receive the virtual machine. For example, the controller 130 may select another
device (e.g., the vehicle system) to receive the virtual system that is operating in the
mobile terminal 130. For example, the controller 130 of the mobile terminal 100 may
select a device within a short-distance wireless communication range.

In operation S484, the controller 130 of the mobile terminal 100 may transmit the
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virtual machine to a receiving device (e.g., the vehicle system). In operation $S485, the
vehicle system according to an exemplary embodiment may drive the virtual machine.

In operation S486, the vehicle system may continue to perform a task that was being
executed in the virtual machine of the mobile terminal 100.

That is, since the mobile terminal 100 transmits the virtual machine in the form of
live migration to the vehicle system, the vehicle system may continue to perform the
task that was being executed in the mobile terminal 100. The live migration means that
a virtual machine that is currently operating is transferred from one device to another
device without stopping a service.

For example, a music player that was being executed in the mobile terminal 100 may
continue be executed in the vehicle system.

Referring to the left side of FIG. 58, the mobile terminal 100 may execute a
navigation application through a virtual machine. That is, the controller 130 may
display, on the display unit 121, an icon 329 indicating that the virtual machine is
operating. The controller 130 may display, on the display unit 121, an execution screen
240 of the navigation application.

While the controller 130 of the mobile terminal 100 executes the navigation ap-
plication through the virtual machine, the controller 130 of the mobile terminal 100
may transmit the virtual machine in the form of live migration to a vehicle system 300.

The vehicle system 300 may operate the virtual machine received from the mobile
terminal 100. The vehicle system 300 may display an icon 331 indicating that the
virtual machine is operating, on a display unit 321, an execution screen 242 of the
vehicle system 300.

The vehicle system 300 may continue to execute the navigation application that was
being executed in the mobile terminal 100. That is, the navigation application may
continue to provide a route guide to a same destination.

The vehicle system 300 may display the execution screen 240 of the navigation ap-
plication on the display unit 321.

Referring to FIG. 58, the mobile terminal 100 may display a route guide service of
the navigation application in a pedestrian mode, and the vehicle system 300 that
received the virtual machine from the mobile terminal 100 may convert a mode of the
route guide service to a vehicle mode, and may display the route guide service.

After the mobile terminal 100 according to an exemplary embodiment transmits the
virtual machine to the vehicle system 300, the mobile terminal 100 may not stop
driving the virtual machine. In this case, the mobile terminal 100 and the vehicle
system 300 may simultaneously execute the navigation application that provides the
route guide to the same destination. For example, the mobile terminal 100 may operate

in a mode of displaying an entire route from a start point to a destination, and the
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vehicle system 300 may operate in a route guide mode while a vehicle is driven.

Referring to FIG. 57, the controller 130 of the mobile terminal 100 according to an
exemplary embodiment may transmit a virtual machine reclaim command signal
(S487). For example, when a user of the mobile terminal 100 exits the vehicle and thus
the mobile terminal 100 determines that the mobile terminal 100 exits the vehicle zone
250, the mobile terminal 100 may transmit the virtual machine reclaim command
signal to the vehicle system.

In another exemplary embodiment, the operation of transmitting, by the mobile
terminal 100, the virtual machine reclaim command signal to the vehicle system may
be skipped. That is, in a case in which the mobile terminal 100 and the vehicle system
are owned by a same user, the vehicle system may maintain the virtual machine
received from the mobile terminal 100.

The vehicle system according to an exemplary embodiment may transmit the virtual
machine to the mobile terminal 100 (S488). The vehicle system may transmit the
virtual machine in the form of live migration to the mobile terminal 100.

In operation S489, the controller 130 of the mobile terminal 100 may drive the
virtual machine received in the operation S488.

For example, when the mobile terminal 100 exits the vehicle, the mobile terminal
100 receives the virtual machine that has been operating in the vehicle system, so that
the mobile terminal 100 may continue to execute the navigation application that was
being executed in the vehicle system. That is, the user may continue to be provided
with a route guide to a particular destination via the mobile terminal 100.

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 57. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 59 illustrates a migration of a virtual machine between a terminal and another
terminal, according to an exemplary embodiment.

As illustrated in FIG. 59, the virtual machine may be transmitted in the form of VM
migration between one of terminals t21 through t26 and another one of the terminals
t21 through (26. The terminals t21 through (26 may indicate terminals in which
computing environments capable of driving the virtual machine are set up.

The terminals t21 through t26 may include the smartphone (21, the tablet PC (22, the
TV (23, the notebook t24, the watch-type wearable device (25, the glasses-type
wearable device t26, etc.

The terminals t21 through t26 shown in FIG. 59 are examples to which an exemplary

embodiment may be applied, and one or more exemplary embodiments are not limited
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terminal 100 and a fixed terminal, according to an exemplary embodiment. FIG. 61 il-
lustrates an example of migrating a virtual machine between the mobile terminal 100
and a fixed terminal 400, according to an exemplary embodiment.

Referring to FIG. 60, in operation S501, the controller 130 of the mobile terminal
100 may drive a virtual machine. In operation S502, the controller 130 of the mobile
terminal 100 may receive an input signal for transmitting the virtual machine.

For example, when the mobile terminal 100 operates the virtual machine, the mobile
terminal 100 may receive a user input signal for transmitting the operating virtual
machine to another device.

In operation S503, the controller 130 of the mobile terminal 100 may select a
terminal to receive the virtual machine. For example, when a user of the mobile
terminal 100 arrives home, the controller 130 may select a TV that is a fixed terminal
to receive the virtual machine.

In operation S504, the controller 130 of the mobile terminal 100 may transmit the
virtual machine to the fixed terminal (e.g., the TV). The controller 130 may transmit
the virtual machine in the form of live migration to the fixed terminal. The live
migration means that a virtual machine that is currently operating is transferred from
one device to another device without stopping a service.

In operation S505, the fixed terminal according to an exemplary embodiment may
drive the virtual machine. In operation S506, the fixed terminal may continually
perform a task that has been executing in the virtual machine of the mobile terminal
100.

For example, referring to the left side of FIG. 61, the mobile terminal 100 may
execute a content reproduction application through the virtual machine. The controller
130 may display an execution screen 244 of the content reproduction application on
the display unit 121. The controller 130 may display, on the display unit 121, an icon
333 indicating that the virtual machine is operating.

Referring to the right side of FIG. 61, the fixed terminal 400 may continue to
perform a task that was being executed in the virtual machine received from the mobile
terminal 100. That is, the fixed terminal 400 may display an execution screen 246 of
the content reproduction application on a display unit 421. The execution screen 246 of
the content reproduction application that is displayed on the display unit 421 of the
fixed terminal 400 may be a screen whereon content reproduction that was being
performed in the mobile terminal 100 continues to be performed.

According to an exemplary embodiment, when a user who has been watching movie

content via the mobile terminal 100 arrives home, the user may continue to watch the
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movie content via a TV having a large display unit.

According to an exemplary embodiment, when the user who has been executing a
game application via the mobile terminal 100 arrives home, the user may continue to
execute the game application via the TV having the large display unit.

In operation S507, the fixed terminal according to an exemplary embodiment may
perform anti-virus protection and virus removal on the virtual machine. For example,
the fixed terminal that received the virtual machine may perform anti-virus protection
and virus removal on an application and the like included in the virtual machine.

In operation S508, the fixed terminal according to an exemplary embodiment may
perform an update of the application included in the virtual machine.

In operation S509, the controller 130 of the mobile terminal 100 according to an
exemplary embodiment may receive an input signal for a virtual machine request. For
example, the controller 130 of the mobile terminal 100 may receive a user input signal
for requesting the fixed terminal to transmit the virtual machine.

In operation S510, the controller 130 of the mobile terminal 100 may transmit virtual
machine request information to the fixed terminal.

In operation S511, the fixed terminal according to an exemplary embodiment may
transmit the virtual machine to the mobile terminal 100. In operation S512, the
controller 130 of the mobile terminal 100 according to an exemplary embodiment may
drive the virtual machine received in the operation S511.

For example, referring to FIG. 61, the content reproduction application (refer to right
side of FIG. 61) that was being executed in the virtual machine of the fixed terminal
100 may continue to be executed in the mobile terminal 100 due to migration of the
virtual machine (refer to left side of FIG. 61).

The aforementioned exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation, and are not limited to an order of the op-
erations in the flowchart of FIG. 60. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

FIG. 62 is a flowchart illustrating a controlling method performed by a first user’s
terminal and a second user’s terminal, according to an exemplary embodiment.

In operation S521, the second user’s terminal according to an exemplary embodiment
may set a zone. That is, the second user’s terminal may set, as the zone, an area with a
predefined range with respect to the second user’s terminal. For example, a predefined
range that a wireless signal reaches from a location of the second user’s terminal may
be set as the zone.

The second user’s terminal may set, as the zone, a particular space (e.g., a meeting

room), a particular building, or a particular floor, etc.
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In operation S522, the first user’s terminal according to an exemplary embodiment
may obtain location information of the first user’s terminal. A method of obtaining, by
the mobile terminal 100 corresponding to the first user’s terminal, the location in-
formation is described above with reference to FIG. 2A.

In operation S523, the first user’s terminal according to an exemplary embodiment
may receive an input signal for a virtual machine request from a first user. In operation
5524, the first user’s terminal according to an exemplary embodiment may generate
virtual machine request information including at least one of the location information
of the first user’s terminal and user information.

In operation S525, the first user’s terminal may transmit the virtual machine request
information, which is generated in the operation S524, to the second user’s terminal.

In operation S526, the second user’s terminal according to an exemplary embodiment
may determine zone entry of the first user’s terminal. For example, the second user’s
terminal may determine a predefined zone entry, based on the location information of
the first user’s terminal included in the virtual machine request information received in
the operation S525.

In operation S527, based on the virtual machine request information received in the
operation S525, the second user’s terminal may determine a virtual machine to be
transmitted.

In operation S528, the second user’s terminal may transmit the virtual machine de-
termined in the operation S527 to the first user’s terminal.

In operation S529, the first user’s terminal may drive the virtual machine. In
operation S530, the first user’s terminal may store a predefined application and data
included in the virtual machine.

That is, it is possible to achieve an effect of sharing content between the first user’s
terminal and the second user’s terminal. For example, when the second user’s terminal
migrates the virtual machine to the first user’s terminal in which an OS different from
that of the second user’s terminal is embedded, content sharing may be possible.

In operation S531, the second user’s terminal according to an exemplary embodiment
may determine a zone exit of the first user’s terminal. In operation S532, when the
second user’s terminal determines that the first user’s terminal has exited the zone, the
second user’s terminal may transmit a virtual machine delete command signal to the
first user’s terminal. In operation S533, the first user’s terminal may delete the virtual
machine, according to the virtual machine delete command signal.

The second user’s terminal according to an exemplary embodiment may share the ap-
plication or the data with the first user’s terminal within the predefined zone.

The aforementioned exemplary embodiments should be considered in a descriptive

sense only and not for purposes of limitation, and are not limited to an order of the op-
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erations in the flowchart of FIG. 62. According to one or more exemplary em-
bodiments, some operations may be skipped or added, and an order of some operations
may be changed.

The one or more exemplary embodiments described herein may be applied to
different exemplary embodiments, and only some exemplary embodiments may be
embodied and a plurality of exemplary embodiments may be combined.

FIGS. 63 and 64 are block diagrams illustrating the mobile terminal 100, according
to one or more exemplary embodiments.

As illustrated in FIG. 63, the mobile terminal 100 according to an exemplary em-
bodiment may include the communication unit 150, the memory 170, and the
controller 130. However, not all elements shown in FIG. 63 are necessary elements of
the mobile terminal 100. That is, the mobile terminal 100 may be embodied with more
or less elements than the elements shown in FIG. 63.

For example, as illustrated in FIG. 64, the mobile terminal 100 may further include
the display unit 121 (e.g., display), a sensing unit 140, a user input unit 110 (e.g., user
interface), an output unit 120 (e.g., outputter), and an audio/video (A/V) input unit 160
(e.g., A/V inputter), as well as the communication unit 150 (e.g., communicator), the
memory 170, and the controller 130.

The user input unit 110 may be a unit by which a user inputs data so as to control the
mobile terminal 100. For example, the user input unit 110 may include at least one of a
key pad, a dome switch, a touch pad (a touch capacitive type touch pad, a pressure
resistive type touch pad, an infrared beam sensing type touch pad, a surface acoustic
wave type touch pad, an integral strain gauge type touch pad, a piezo effect type touch
pad, and the like), a jog wheel, and a jog switch, but exemplary embodiments are not
limited thereto.

The user input unit 110 may receive a user input by being controlled by the controller
130.

The output unit 120 may output an audio signal, a video signal, or a vibration signal
by being controlled by the controller 130, and may include the display unit 121, a
sound output unit 122 (e.g., speaker), a vibration motor 123, and the like.

The display unit 121 displays information that is processed in the mobile terminal
100, by being controlled by the controller 130.

If the display unit 121 and a touch pad form a mutual layer structure and then are
formed as a touch screen, the display unit 121 may be used as both an output device
and input device. The display unit 121 may include at least one of liquid crystal display
(LCD), a thin film transistor-liquid crystal display (TFT-LCD), an organic light-
emitting diode (OLED) display, a flexible display, a three-dimensional (3D) display,
and an electrophoretic display. According to a type of the mobile terminal 100, the
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mobile terminal 100 may include at least two display units 121. Here, the at least two
display units 121 may be disposed to face each other by using a hinge.

The sound output unit 122 may output audio data that is received from the commu-
nication unit 150 or is stored in the memory 170. The sound output unit 122 may also
output a sound signal (e.g., a call signal receiving sound, a message receiving sound, a
notifying sound, and the like) related to capabilities performed by the mobile terminal
100. The sound output unit 122 may include a speaker, a buzzer, and the like.

The vibration motor 123 may output a vibration signal. For example, the vibration
motor 123 may output the vibration signal that corresponds to an output of the audio
data (e.g., the call signal receiving sound, the message receiving sound, and the like) or
video data. When a touch is input to the touch screen, the vibration motor 123 may
output a vibration signal.

The controller 130 may generally control all operations of the mobile terminal 100
and a flow of signals between internal elements 110 through 170 of the mobile
terminal 100, and may process data. For example, the controller 130 may control the
user input unit 110, the output unit 120, the sensing unit 140, the communication unit
150, the A/V input unit 160, etc. by executing programs stored in the memory 170.
When a user input is received or a preset and stored condition is satisfied, the
controller 130 may execute an OS and various applications stored in the memory 170.

In more detail, the controller 130 according to an exemplary embodiment may
determine indoor and outdoor locations of the mobile terminal 100 by using the
location sensor 146.

The controller 130 may generate virtual machine request information including at
least one of location information of the mobile terminal 100 and user information.

The controller 130 may transmit the virtual machine request information to the server
200.

The controller 130 may receive a virtual machine from the server 200.

The controller 130 may drive the virtual machine.

The controller 130 may receive, via the communication unit 150, an application that
is executable in a particular zone corresponding to the location information of the
mobile terminal 100, and an OS for executing the application from the server 200 cor-
responding to the location information of the mobile terminal 100, and may install the
application and the OS in the memory 170. The installed application and OS may
operate in the virtual machine.

The controller 130 may receive, via the communication unit 150, data used in
executing the application from the server 200 corresponding to the location in-
formation of the mobile terminal 100.

The controller 130 may access, via the communication unit 150, data stored in a
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storage of the server 200 corresponding to the location information of the mobile
terminal 100, and may read or may write the data. The controller 130 may access data
stored in the server 200, by using an NFS.

The controller 130 may execute the application and may store, in the memory 170,
data that is generated due to execution of the application. The controller 130 may
execute the application, may transmit, via the communication unit 150, the data
generated due to execution of the application to the server 200 corresponding to the
location information of the mobile terminal 100, and may control the data to be stored
in the storage of the server 200.

When the application and the OS received from the server 200 are installed in the
memory 170, the controller 130 may set whether to store the data, which is generated
due to execution of the application, in the memory 170 or whether to store, via the
communication unit 150, the data in the server 200 that corresponds to the location in-
formation of the mobile terminal 100.

Based on the location information of the mobile terminal 100, when the controller
130 determines that the mobile terminal 100 has entered the particular zone, the
controller 130 may display, on the display unit 121, information about an application
that is executable in the particular zone.

When the controller 130 drives a virtual machine that includes the OS received from
the server 200, the controller 130 may change a screen of the display unit 121 to a
background screen that corresponds to the received OS.

Based on the location information of the mobile terminal 100, when the controller
130 determines that the mobile terminal 100 has exited the particular zone, the
controller 130 may delete the application and the OS that were installed in the memory
170 and are driven in the virtual machine.

Based on the location information of the mobile terminal 100, when the controller
130 determines that the mobile terminal 100 exited the particular zone, the controller
130 may transmit, to the server 200, the application and the OS that were installed in
the memory 170 and are driven in the virtual machine.

The sensing unit 140 may sense a state of the mobile terminal 100 or a status around
the mobile terminal 100 and may transfer sensed information to the controller 130. The
sensing unit 140 may include at least one selected from a magnetic sensor 141, an ac-
celeration sensor 142, a temperature/humidity sensor 143, an infrared sensor 144, a
gyroscope sensor 145, a location sensor (e.g., GPS) 146, an air pressure sensor 147, a
proximity sensor 148, and an RGB sensor (e.g., a luminance sensor) 149, but one or
more exemplary embodiments are not limited thereto.

The sensing unit 140 may include a sensor for sensing a touch input via an input in-

strument, and a sensor for sensing a touch input by a user. In this case, the sensor for
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sensing the touch input by the user may be included in the touch screen or the touch
pad. The sensor for sensing the touch input via the input instrument may be formed un-
derneath or in the touch screen or the touch pad.

The communication unit 150 may include one or more elements allowing commu-
nication between the mobile terminal 100 and an external device or between the
mobile terminal 100 and the server 200. For example, the communication unit 150 may
include a short-range wireless communication unit 151, a mobile communication unit
152, and a broadcast receiving unit 153.

The short-range wireless communication unit 151 may include, but is not limited to,
a Bluetooth communication unit, a BLE communication unit, an NFC unit, a WLAN
(Wi-Fi) communication unit, a ZigBee communication unit, an infrared Data As-
sociation (IrDA) communication unit, a Wi-Fi Direct (WFD) communication unit, a
ultra wideband (UWB) communication unit, and an Ant+ communication unit.

The mobile communication unit 152 exchanges a wireless signal with at least one of
a base station, an external terminal, and a server on a mobile communication network.
The wireless signal may include various types of data according to communication of a
sound call signal, a video call signal, or a text/multimedia message.

The broadcast receiving unit 153 receives a broadcast signal and/or information
related to a broadcast from the outside through a broadcast channel. The broadcast
channel may include a satellite channel and a ground wave channel. In another em-
bodiment, the mobile terminal 100 may not include the broadcast receiving unit 153.

The A//V input unit 160 may receive an input of an audio signal or a video signal and
may include a camera 161 and a microphone 162. The camera 161 may obtain an
image frame such as a still image or a moving picture via an image sensor during a
video call mode or an image-capturing mode. An image that is captured via the image
sensor may be processed by the controller 130 or a separate image processing unit.

The image frame that is processed by the camera 161 may be stored in the memory
170 or may be transmitted to an external source via the communication unit 150.
According to a configuration of the mobile terminal 100, two or more cameras 161
may be arranged.

The microphone 162 receives an input of an external sound signal and processes the
received sound signal into electrical voice data. For example, the microphone 162 may
receive a sound signal from an external device or a speaker. In order to remove noise
that occurs while the sound signal is externally input, the microphone 162 may use
various noise removing algorithms.

The memory 170 may store a program for processing and controlling the controller
130, and may store a plurality of pieces of data that are input to or output from the

mobile terminal 100.
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The memory 170 may include a storage medium of at least one type selected from a
flash memory, a hard disk, a multimedia card type memory, a card type memory such
as a secure digital (SD) or xD-Picture (xD) card memory, a random access memory
(RAM), a static random access memory (SRAM), a read-only memory (ROM), an
electrically erasable programmable read-only memory (EEPROM), a programmable
read-only memory (PROM), a magnetic memory, a magnetic disc, and an optical disc.
The mobile terminal 100 may run web storage or a cloud server that performs a storage
function of the memory 170 on the Internet.

The memory 170 may store a program for processing and controlling the controller
130. The application that is executable in the particular zone corresponding to the
location information of the mobile terminal 100, and the OS for executing the ap-
plication may be installed in the memory 170, wherein the application and the OS are
received, via the communication unit 150, from the server 200 in the particular zone
corresponding to the location information of the mobile terminal 100.

According to an exemplary embodiment, the memory 170 may include a storage in
which a plurality of pieces of data are stored. The memory 170 may store the data that
is generated due to execution of the application.

The programs stored in the memory 170 may be classified into a plurality of modules
according to their functions, for example, into a user interface (UIl) module 171, a
touch screen module 172, an alarm module 173, etc.

The UI module 171 may provide a specialized UT or graphical user interface (GUI) in
connection with the mobile terminal 100 for each application. The touch screen
module 172 may detect a user’s touch gesture on the touch screen and transmit in-
formation related to the touch gesture to the controller 130. The touch screen module
172 may recognize and analyze a touch code. The touch screen module 172 may be
configured by additional hardware including a controller.

Various sensors may be arranged in or near the touch screen so as to detect a touch or
a proximate touch on the touch sensor. An example of the sensor to detect the touch on
the touch screen may include a tactile sensor. The tactile sensor detects a contact of a
specific object at least as sensitively as a person can detect. The tactile sensor may
detect various types of information such as the roughness of a contact surface, the
hardness of the contact object, the temperature of a contact point, and the like.

An example of the sensor to detect the touch on the touch screen may include a
proximity sensor. The proximity sensor detects the existence of an object that ap-
proaches a predetermined detection surface or that exists nearby, by using a force of an
electro-magnetic field or an infrared ray, instead of a mechanical contact. Examples of
the proximity sensor include a transmission-type photoelectric sensor, a direction re-

flection-type photoelectric sensor, a mirror reflection-type photoelectric sensor, a high
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frequency oscillation-type proximity sensor, a capacity-type proximity sensor, a
magnetic proximity sensor, an infrared-type proximity sensor, and the like. The touch
gesture of the user may include a tap gesture, a touch & hold gesture, a double tap
gesture, a drag gesture, a panning gesture, a flick gesture, a drag & drop gesture, a
swipe gesture, and the like.

The alarm module 173 may generate a signal for notifying the user about an oc-
currence of an event in the mobile terminal 100. Examples of the event that may occur
in the mobile terminal 100 include a call signal receiving event, a message receiving
event, a key signal input event, a schedule notifying event, and the like. The alarm
module 173 may output an alarm signal in the form of a video signal via the display
unit 121, an alarm signal in the form of an audio signal via the sound output unit 122,
or an alarm signal in the form of a vibration signal via the vibration motor 123.

FIG. 65 is a block diagram illustrating the server 200, according to an exemplary em-
bodiment.

As illustrated in FIG. 65, the server 200 according to an exemplary embodiment may
include the communication unit 903, the memory 905, and the controller 901.
However, not all elements shown in FIG. 65 are necessary elements of the server 200.
That is, the server 200 may be embodied with more or less elements than the elements
shown in FIG. 65.

The controller 901 may generally control all operations of the server 200 and a flow
of signals between internal elements 903 and 905 of the server 200, and may process
data. In more detail, the controller 901 of the server 200 according to an exemplary
embodiment may receive virtual machine request information from the mobile terminal
100.

The controller 901 of the server 200 may determine that the mobile terminal 100 has
entered a predefined zone.

The controller 901 of the server 200 may preset a zone with a predefined range,
based on location information.

Based on the virtual machine request information, the controller 901 may determine
a virtual machine to be transmitted to the mobile terminal 100. The controller 901 may
transmit the determined virtual machine to the mobile terminal 100.

The controller 901 may obtain location information of the mobile terminal 100 at
regular intervals, and when the controller 901 determines that the mobile terminal 100
has exited a particular zone, the controller 901 may transmit, to the mobile terminal
100 via the communication unit 903, a signal for reclaiming an application and an OS
that were transmitted to the mobile terminal 100.

The controller 901 may obtain the location information of the mobile terminal 100 at

regular intervals, and when the controller 901 determines that the mobile terminal 100
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has exited the particular zone, the controller 901 may transmit, to the mobile terminal
100 via the communication unit 903, a signal for deleting the application and the OS
that were transmitted to the mobile terminal 100.

[741] The controller 901 may obtain the location information of the mobile terminal 100 at
regular intervals, and when the controller 901 determines that the mobile terminal 100
has exited the particular zone, the controller 901 may transmit, to the mobile terminal
100 via the communication unit 903, a signal for limiting at least some of functions
provided by the application that was transmitted to the mobile terminal 100.

[742] When a predefined time period elapses, the controller 901 may transmit, to the
mobile terminal 100 via the communication unit 903, the signal for limiting at least
some of functions provided by the application that was transmitted to the mobile
terminal 100.

[743] The communication unit 903 may include one or more elements allowing commu-
nication between the server 200 and an external device. For example, the commu-
nication unit 903 may include a short-range wireless communication unit, a mobile
communication unit, and a broadcast receiving unit.

[744] The memory 905 may include a storage medium of at least one type selected from a
flash memory, a hard disk, a multimedia card type memory, a card type memory such
as an SD or xD card memory, a RAM, a SRAM, a ROM, an EEPROM, a PROM, a
magnetic memory, a magnetic disc, and an optical disc. The server 200 may run web
storage or a cloud server that performs a storage function of the memory 905 on the
Internet.

[745] The memory 905 may store a program for processing and controlling the controller
901, and may store a plurality of pieces of data that are input to or output from the
server 200.

[746] The memory 905 may store a program for processing and controlling the controller
901. The memory 905 may install the virtual machine including the application and the
OS for executing the application.

[747] According to an exemplary embodiment, the memory 905 may include a storage in
which a plurality of pieces of data are stored. The memory 905 may store data that is
requested for execution of the application or data that is generated and is changed due
to execution of the application.

[748] According to an exemplary embodiment, the memory 905 may store a virtual disk
file that is requested for execution of the application, when the virtual machine is
driven.

[749] The memory 905 may store a virtual disk file to which the mobile terminal 100 may
access (for read and write) by using an NFS.

[750] The one or more exemplary embodiments described herein may be applied to
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different exemplary embodiments, and only some exemplary embodiments may be
embodied or a plurality of exemplary embodiments may be combined.

The one or more embodiments may be embodied as a recording medium, e.g., a
program module to be executed in computers, which include computer-readable
commands. The computer storage medium may include any usable medium that may
be accessed by computers, volatile and non-volatile medium, and detachable and non-
detachable medium. Also, the computer storage medium includes all volatile and non-
volatile media, and detachable and non-detachable media which are technically im-
plemented to store information including computer readable commands, data
structures, program modules or other data. The communication medium includes
computer-readable commands, a data structure, a program module, other data as
modulation-type data signals such as carrier signals, or other transmission mechanism,
and includes other information transmission mediums.

Throughout the present disclosure, the term ‘unit’ may indicate a hardware
component such as a processor or a circuit, and/or may indicate a software component
that is executed by a hardware configuration such as a processor.

It should be understood that the exemplary embodiments described herein should be
considered in a descriptive sense only and not for purposes of limitation. Descriptions
of features or aspects within each embodiment should typically be considered as
available for other similar features or aspects in other exemplary embodiments. For
example, configuring elements that are singular forms may be executed in a distributed
fashion, and also, configuring elements that are distributed may be combined and then
executed.

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 without departing from the spirit and scope

as defined by the following claims.
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Claims

A mobile terminal that executes an application in a predetermined area,
the mobile terminal comprising:

a memory;

a location finder configured to obtain location information of the
mobile terminal;

a communicator configured to communicate with a server; and

a controller configured to:

receive, via the communicator, the application that is executable in a
predetermined area corresponding to the obtained location information
and an operating system (OS) for executing the application from a
server that corresponds to the obtained location information; and
install the application and the OS in the memory.

The mobile terminal of claim 1, wherein the application and the OS are
configured to operate in a virtual machine.

The mobile terminal of claim 1, wherein,

in response to the controller determining, based on the obtained
location information, that the mobile terminal has entered the prede-
termined area, the controller is further configured to transmit virtual
machine request information comprising the obtained location in-
formation to the server that corresponds to the obtained location in-
formation.

The mobile terminal of claim 1, wherein the controller is further
configured to execute the application, and to access, via the com-
municator, data that is stored in the server corresponding to the
obtained location information and is used in executing the application.
The mobile terminal of claim 1, wherein the controller is further
configured to execute the application, and to store, in the memory, data
that is generated by the execution of the application.

The mobile terminal of claim 1, wherein the controller is further
configured to:

execute the application;

transmit, via the communicator, data generated by the execution of the
application, to the server that corresponds to the obtained location in-
formation; and

control the data to be stored in the server.

The mobile terminal of claim 1,
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wherein, when the application and the OS are installed in the memory,
the controller is further configured to set whether to store data
generated by execution of the application in the memory, or whether to
store, via the communicator, the data in the server corresponding to the
obtained location information.

The mobile terminal of claim 1, further comprising a display, wherein,
in response to the controller determining, based on the obtained
location information, that the mobile terminal has entered the prede-
termined area, the controller is further configured to control the display
to display information about the application that is executable in the
predetermined area.

The mobile terminal of claim 1, further comprising a display
configured to display a background screen corresponding to an OS that
is being driven in the mobile terminal, and

wherein, when the controller drives the OS received from the server,
the controller is further configured to switch a screen of the display to a
background screen corresponding to the OS received from the server.
The mobile terminal of claim 1,

wherein the location finder is further configured to obtain the location
information of the mobile terminal at regular intervals; and

wherein, in response to the controller determining, based on the
obtained location information, that the mobile terminal has exited the
predetermined area, the controller is further configured to transmit the
installed application and the installed OS to the server or to delete the
installed application and the installed OS.

A method of executing an application in a predetermined area, the
method performed by a mobile terminal and comprising:

obtaining location information of the mobile terminal;

receiving, via a communicator, the application that is executable in the
predetermined area corresponding to the obtained location information
and an operating system (OS) for executing the application from a
server that corresponds to the obtained location information; and
installing the application and the OS in a memory of the mobile
terminal.

A server that provides an application that is executable in a prede-
termined area, the server comprising:

a communicator configured to communicate with a mobile terminal;

and
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a controller configured to transmit, via the communicator, the ap-
plication and an operating system (OS) for executing the application to
the mobile terminal located in the predetermined area.

The server of claim 12, wherein,

in response to the controller obtaining location information of the
mobile terminal at regular intervals and determining, based on the
location information, that the mobile terminal has exited the prede-
termined area,

the controller is further configured to transmit, via the communicator, a
signal to the mobile terminal for reclaiming the application and the OS
or deleting the application and the OS.

The server of claim 12, wherein,

in response to the controller obtaining location information of the
mobile terminal at regular intervals and determining, based on the
location information, that the mobile terminal has exited the prede-
termined area, or after a predetermined time period has elapsed,

the controller is further configured to transmit, via the communicator, a
signal to the mobile terminal for limiting at least one function that is
provided by the application.

A system comprising a mobile terminal that executes an application in
a predetermined area and a server that provides the application, wherein
the mobile terminal is configured to:

receive the application, which is executable in the predetermined area
corresponding to location information of the mobile terminal, and an
operating system (OS) for executing the application, from the server
corresponding to the obtained location information of the mobile
terminal, and

install the application and the OS in a memory of the mobile terminal;
and

the server is configured to transmit the application and the OS for
executing the application to the mobile terminal located in the prede-

termined area.



1/53

WO 2016/018098 PCT/KR2015/007991

[Fig. 1]

z1
<BUSINESS-USE>

<ex, COMPANY ZONE>

[Fig. 2A]

OBTAIN LOCATION INFORMATION OF MOBILE TERMINAL — S5101-1

{

RECEIVE APPLICATION THAT IS EXECUTABLE IN PARTICULAR
ZONE CORRESPONDING TO OBTAINED LOCATION INFORMATION
AND OPERATING SYSTEM FOR EXECUTING APPLICATION, — S5102-1
FOR EXECUTING APPLICATION, FROM SERVER
CORRESPONDING TO OBTAINED LOCATION INFORMATION

#

INSTALL APPLICATION AND OPERATING SYSTEM
FOR EXECUTING APPLICATION IN MEMORY

— 5103-1

END



2/53

WO 2016/018098

[Fig. 2B]

OBTAIN LOCATION INFORMATION OF MOBILE TERMINAL

— S101

!

GENERATE VIRTUAL MACHINE REQUEST INFORMATION
INCLUDING LOCATION INFORMATION OF MOBILE TERMINAL

— 5102

!

TRANSMIT VIRTUAL MACHINE REQUEST INFORMATION TO SERVER
THAT CORRESPONDS TO OBTAINED LOCATION INFCRMATION

— S103

!

RECEIVE APPLICATION THAT IS EXECUTABLE IN
PARTICULAR ZONE CORRESPONDING TO OBTAINED
LOCATION INFORMATION AND OPERATING SYSTEM FOR
EXECUTING APPLICATION, FROM SERVER CORRESPONDING
TO OBTAINED LOCATION INFORMATION

— 5104

!

INSTALL APPLICATION AND OPERATING SYSTEM
FOR EXECUTING APPLICATION IN MEMORY

— S105

END

DETERMINE THAT MOBILE TERMINAL IS

[Fig. 3A]

&

TRANSMIT APPLICATION THAT IS EXECUTABLE IN PARTICULAR

TO MOBILE TERMINAL LOCATED IN PARTICULAR ZONE

END

LOCATED IN A PARTICULAR ZONE — S111-1

ZONE AND OPERATING SYSTEM FOR EXECUTING APPLICATION, |—S8112-1

PCT/KR2015/007991



3/53

WO 2016/018098

[Fig. 3B]

RECEIVE VIRTUAL MACHINE REQUEST
INFORMATION FROM MOBILE TERMINAL

— S111

!

DETERMINE THAT MOBILE TERMINAL IS
LOCATED WITHIN PARTICULAR ZONE

— 5112

l

BASED ON VIRTUAL MACHINE REQUEST
INFORMATION, DETERMINE VIRTUAL MACHINE
TO BE TRANSMITTED TO MOBILE TERMINAL

— 5113

l

TRANSMIT DETERMINED VIRTUAL MACHINE TO MOBILE TERMINAL

— 5114

END

PCT/KR2015/007991



4/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 4]

¢ELS — ANIHOVIA TYNLHIA 313730

(1E1S) INHOVIN TYNLHIA LINSNYHL

6C1S -

TYNIWHAL FTG0W 40 LIX3 3NOZ INIWY313d

(0£1S) TYNDIS GNYIWNOOD WIVIOIH INIHOVIA TYNLHIA LINSNYHL

8218 — INIHOVIN TWNLHIA JAEA

(£218) NI

9¢ 1S —

(3 LLINSNVHL 39 OL INIHOVA TvNLHIA INIAYZL30
‘NOILYWHOANI LS3ND3H INIHOVIN TVNLHIA NO 03Sve

SCIS —

TYNINYEL ITIHOW 40 AHLNG INOZ ININHILAT

HOVIA TWNLHIA LINSNYHL

H3AH3S

(72 1S) NOILYWHOANI 183N03H ANIHOVIA TYNLHIA LINSNYHL

€218 —

NOILVINHONI 43SN NV T¢NINGEL 31190 40
NOILYWHOSNI NOILYOOT 40 INO LSY41 1V ONIAMTONI
NOILYWHOSNI LS3N03Y INIHOVIN TVNLHIA JLVHINID

¢S —

1S3N0D3Y ANIHOYIN TYNLHIA HOA TYNDIS 1NdNI H3SN JAIID3Y

LgLS —

TYNINGTL FTIEON 40 NOILYWHOLNI NOILYOOT NIVLE0

I
TVNINGEL 390N

[Fig. 5]

—1—~010

al2
(
)
App2

all
(
]
App2
0S

al0
l
)
App1

VM
v10




5/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 6A]

11

t12<“

13—t

116



6/53

WO 2016/018098
[Fig. 6B]
- AL
100 200
memory memory
VM1 VM1 VYMn
Instance| | Instance Instance
NFS NFS NFS
storgge
Virtual Virtual Virtual
Disk Disk Disk
File File File
for for for
VM1 VM2 VMn
[Fig. 6C]
’ 100 200
memory memory
VM1 VM1 VYMn
Instance Instance Instance
NFS NFS
NFS (Network
File System)
storage
Virtual Virtual Virtual
Disk Disk Disk
File File File
for for for
VM1 VM2 VMn

PCT/KR2015/007991



7/53

WO 2016/018098

[Fig. 7]

PCT/KR2015/007991

RECEIVE INPUT OF TAGGING MOBILE
TERMINAL TO PARTICULAR POSITION

— 5141

l

GENERATE VIRTUAL MACHINE REQUEST INFORMATION
INCLUDING AT LEAST ONE OF LOCATION
INFORMATION OF MOBILE TERMINAL AND USER INFORMATION

— 5142

|

TRANSMIT VIRTUAL MACHINE REQUEST INFORMATION TO SERVER

— 5143

END

RECEIVE USER'S VOICE COMMAND OF
REQUESTING VIRTUAL MACHINE

— 5151

l

OBTAIN LOCATION INFORMATION OF MOBILE TERMINAL

— S152

l

GENERATE VIRTUAL MACHINE REQUEST INFORMATION
INCLUDING AT LEAST ONE ONE OF LOCATION INFORMATION
OF MOBILE TERMINAL AND USER INFORMATION

— S153

l

TRANSMIT VIRTUAL MACHINE REQUEST INFORMATION TC SERVER

— 5154




WO 2016/018098

[Fig. 10]

LOAD BUSINESS-USE
VIRTUAL MACHINE

8/53

OBTAIN LOCATICN INFORMATION OF MOBILE TERMINAL

— S161

#

PROVIDE NOTIFICATION ABOUT ENTRY OF
MOBILE TERMINAL TO PARTICULAR ZONE

— 5162

l

RECEIVE SELECTION SIGNAL FOR VIRTUAL
MACHINE REQUEST FROM USER

— 5163

l

GENERATE VIRTUAL MACHINE REQUEST INFORMATION
INCLUDING AT LEAST ONE OF LOCATION INFORMATION
OF MOBILE TERMINAL AND USER INFCRMATION

— 5164

l

TRANSMIT VIRTUAL MACHINE REQUEST INFORMATION TC SERVER

— 5165

[Fig. 12A]

z10
‘ ///’4//

<COMPANY ZONE> __ .-

-

YOU HAVE
ENTERED S50
COMPANY ZONE

—121

i
Il

DO YOU WANT TO
INSTALL BUSINESS
-USE VM?

SXHO

PCT/KR2015/007991



WO 2016/018098 PCT/KR2015/007991
[Fig. 12B]
100
o O—— N
710
| YOU HAVE ENTERED||
<CONPANY ZONG>— COMPANY ZONE
DO YOU WANT TO
) INSTALL FIRST-LEVEL
SECURITY yM? [T 81
CONFIRM
- DO YOU WANT TO
INSTALL SECOND-LEVEL
SECURITY WM? [T 82
CONFIRM
SN [—) /
[Fig. 13]
START
OBTAIN LOCATION INFORMATION OF MOBILE TERMINAL 3171
RECEIVE INPUT SIGNAL FOR VIRTUAL MACHINE REQUEST ~ |—5172
RECEIVE INPUT OF USER INFORMATION AND ADDITIONAL
INFORMATION FOR GENERATING VIRTUAL 5173
MACHINE REQUEST INFORMATION, FROM USER
STORE RECEIVED USER INFORMATION | 5174

AND ADDITIONAL INFORMATION

4

GENERATE VIRTUAL MACHINE REQUEST INFORMATION INCLUDING
AT LEAST ONE OF LOCATION INFORMATION OF MOBILE TERMINAL, |}—S8175
USER INFORMATION, AND ADDITIONAL INFORMATION

&

TRANSMIT VIRTUAL MACHINE REQUEST INFORMATION TO SERVER |—S176




10/53

WO 2016/018098

[Fig. 14]

OBTAIN LOCATION INFORMATION OF MOBILE TERMINAL

— S181

!

RECEIVE INPUT SIGNAL FOR VIRTUAL MACHINE REQUEST

— 5182

l

RETRIEVE STORED USER INFORMATION AND
ADDITIONAL INFORMATION

— 5183

l

GENERATE VIRTUAL MACHINE REQUEST INFORMATION
TERMINAL, USER INFORMATION, AND ADDITIONAL INFORMATION

INCLUDING AT LEAST ONE OF LOCATION INFORMATION OF MOBILE|-—S184

&

TRANSMIT VIRTUAL MACHINE REQUEST INFORMATION TC SERVER

— 5185

PCT/KR2015/007991



WO 2016/018098

[Fig. 15]

11/53

100

[INPUT VIRTUAL MACHINE
REQUEST INFORMATION]

-H— 121

NAME:

WORK

DEPARTMENT:
CONTACT:

EMPLOYEE p—
UMBER: 53

POSITION:

ASSIGNED TASK:

PLACE:

| CONFIRM Ql— I

o

=\

[Fig. 16]

f12

800—

VIRTUAL MACHINE

[REQUEST INFORMATION

EXAMPLES

COMPANY STAFF MEMBER: USER ID, USER NAME, EMPLOYEE NUMBER,
CONTACT INFORMATION, NAME OF DEPARTMENT, POSITION,
ASSIGNED TASK, SECURITY LEVEL, ETC.

801— USERINFORMATION | VISITOR : COMPANY NAME OF VISITOR, NAME OF VISITOR.
RESIDENT REGISTRATION NUMBER, TELEPHONE NUMBER,
TELEPHONE NUMBER, MEETING ROOM INFORMATION,
VISIT PURPOSE INFORMATION, RELATED-TASK INFORMATION, ETC.
ADDRESS INFORMATION OF GURRENT LOCATION,
802—1 TE%%&%%@'ON BUILDING INFORMATION, PARTICULAR FLOOR OF BUILDING,
PARTICULAR OFFICE INFORMATION, ETC,
AUTHORITY INFORMATION PRE-OBTAINED BY USER
(E.G.., AUTHORITY EQUIVALENT TO STAFF MEMBER OF COMPANY,
ADDITIONAL | AUTHORITY EQUIVALENT TO STAFF MEMBER OF COOPERATIVE FIRM,
803—T  \\FORMATION | AUTHORITY TO INCREASE SECURITY LEVEL IN PARTICULAR OFFICE, ETC.)

ATTENDANCE TIME INFORMATION, QUITTING TIME INFORMATION, ETC

PCT/KR2015/007991



WO 2016/018098

[Fig. 17A]

/ 1® N cm—
. —1— 121
VM

—
(e

INSTALLATION OF
BUSINESS-USE VIRTUAL
MACHINE HAS BEEN
COMPLETED

DO YOU WANT TO

EXECUTE BUSINESS-USE

VIRTUAL MACHINE?

1

— 95

| INSTANTLY || POSTPONE |
EXECUTE | EXECUTION

-— 59

£\

£

[Fig. 17B

100

/

o \_

VM ON -+~ 311

HH--213

— 121

i
1

-~ 211

12/53

PCT/KR2015/007991



WO 2016/018098

[Fig. 17C]
100

N

Samsung VM--H-- 340

+H--213

H—121
2E

@ T— -211

[Fig. 17D]
100

/ O—— \
| BUSNESS-USE Wi 11341
Ht1-213
T 121
— M2

b &

. =

13/53

PCT/KR2015/007991



14/53

WO 2016/018098
[Fig. 18A]
TN
Google )
214

BDEDE @ |

© 0O ® © ©

—

[Fig. 18B]

100
/ Qc—— -
VM ON HH--342
~—H1-- 2141
26
__ 211
@ Y 121

S

PCT/KR2015/007991



WO 2016/018098

[Fig. 19]

TERMINAL

TRANSMIT VIRTUAL MACHINE (5203)

15/53

SERVER

PCT/KR2015/007991

HAVE PREDEFINED DATA

— 5201

BASED ON VIRTUAL MACHINE REQUEST
INFORMATION, DETERMINE VIRTUAL
MACHINE TO BE TRANSMITTED

DRIVE VIRTUAL MACHINE

— 5204

ACCESS PREDEFINED DATA (S205)

TRANSMIT VIRTUAL MACHINE RECLAIM
COMMAND SIGNAL (S208)

STORE DATA GENERATED OR
CHANGED ACCORDING
TO EXECUTION OF APPLICATION

— 5206

DETERMINE ZONE EXIT OF
MOBILE TERMINAL

— 5207

TRANSMIT VIRTUAL MACHINE (5209)

DELETE VIRTUAL MACHINE

— 5210

[Fig. 20]

!

DRIVE VIRTUAL MACHINE — S211

l

RECEIVE INPUT SIGNAL FOR STOPPING
OPERATICN OF VIRTUAL MACHINE

— 5212

l

STOP OPERATION OF VIRTUAL MACHINE  |—S213

l

SWITCH TO OS EMBEDDED IN | 5014
MOBILE TERMINAL, AND DRIVE OS

INPUT SIGNAL FOR
DRIVING VIRTUAL MACHINE HAS
BEEN RECEIVED?

S215

YES



16/53

WO 2016/018098

[Fig. 21A]

————————

i +—121
B8h
. S J
[Fig. 21B]
=
VM OFF4+H--313
12:45
Google Q
H---216

D@®D™ &

c © e o o

() 2 oY
"

PCT/KR2015/007991



17/53

WO 2016/018098

[Fig. 21C]

________

@M & -1

c o & 0 O

N
[Fig. 21D]

/ 0—

————————————————————————

| VM ON +H--315

__________

100

Hr--218

i
1121
!
|

PCT/KR2015/007991



WO 2016/018098
[Fig. 21E]
e N
VM ON -1~ 350
219
BEE
+—121
50 [
b1 40
[Fig. 21F]
/' O — 0
VM OFF-HH-- 351
Google (0
- 220

@M B |- 1o

=
/

b1

18/53

PCT/KR2015/007991



WO 2016/018098

[Fig. 22A]

100
—~312
— 1006
— f41
221
2
| 1121
9
\ = J
[Fig. 22B]
100
/ Oc——m -
313
SWITCHTO VM2 i 1002
SWITCHTO VM3  Jii— 1003
SWITCH TQO DEFAULT OS fit— 1004
2™
+—121
b

- =

19/53

PCT/KR2015/007991



20/53

WO 2016/018098 PCT/KR2015/007991

[Fig. 23A]

MOBILE TERMINAL SERVER

[

DRIVE VIRTUAL MACHINE — S221
|

OBTAIN LOCATION
INFORMATION
OF MOBILE TERMINAL

— 5222

PERIODICALLY TRANSMIT LOCATION g024
INFORMATION OF MOBILE TERMINAL (§223) |

DETERMINE ZONE EXIT OF
MOBILE TERMINAL

TRANSMIT VIRTUAL MACHINE RECLAIM
COMMAND SIGNAL (8225)

TRANSMIT VIRTUAL MACHINE (5226)

DELETE VIRTUAL MACHINE }— 8227

l
[Fig. 23B]

MOBILE TERMINAL SERVER

i

DRIVE VIRTUAL MACHINE —S221-1
]

OBTAIN LOCATION

INFORMATION OF ~ |—S222-1
MOBILE TERMINAL
PERIODICALLY TRANSMIT LOCATION §294-1

INFORMATION OF MOBILE TERMINAL {S223-1) a

DETERMINE ZONE EXIT
OF MOBILE TERMINAL

TRANSMIT DATA RECLAIM
COMMAND SIGNAL (5225-1)

TRANSMIT DATA (5226-1)

DELETE VIRTUAL MACHINE |— S227-1
!




21/53

WO 2016/018098 PCT/KR2015/007991
[Fig. 24]
MOBILE TERMINAL SERVER
DRIVE VIRTUAL MACHINE |—S231 DETERMINE ZONE EXIT | _ o0
OF MOBILE TERMINAL
TRANSMIT VIRTUAL MACHINE RECLAIM
COMMAND SIGNAL (5233)
STORE DATA AND
APPLICATION THAT ARE |—S234
ALLOWED TQO BE STORED
TRANSMIT VIRTUAL MACHINE (S235)
DELETE VIRTUAL MACHINE |— $236
[Fig. 25]
MOBILE TERMINAL SERVER
DRIVE VIRTUAL MACHINE |— S241 DETERMINE ZONE EXIT | _ o5
OF MOBILE TERMINAL
TRANSMIT VIRTUAL MACHINE
DELETE COMMAND SIGNAL (S243)
DELETE VIRTUAL MACHINE }— $244
[Fig. 26]
MOBILE TERMINAL SERVER
|
DRIVE VIRTUAL MACHINE }— 8251
|
OBTAIN LOCATION
INFORMATION OF |~ 5252
MOBILE TERMINAL
PERIODICALLY TRANSMIT LOCATION
INFORMATION OF MOBILE TERMINAL (S253) S2§54
DETERMINE TRANSMISSION

OF LOCATION
INFORMATION IS STOPPED

TRANSMIT VIRTUAL MACHINE RECLAIM
COMMAND SIGNAL (S255)

TRANSMIT VIRTUAL MACHINE (5256)

DELETE VIRTUAL MACHINE }— 5257
I




22/53

WO 2016/018098
[Fig. 27]
DRIVE VIRTUAL MACHINE [~ 5261
|
f
OBTAIN LOCATION INFORMATION OF MOBILE TERMINAL ~ |— 5262
NO
ZONE EXIT OF MOBILE TERMINAL?
TRANSMIT VIRTUAL MACHINE TO SERVER L 5264
DELETE VIRTUAL MACHINE — 5265
END
[Fig. 28A]
100
21 0 s 7 O/ N,
S
COMPANY ZONE 1121
2
o YOU HAVE EXITED
. COMPANY ZONE.
) \\\ ‘—”_\61
100 . DRIVING OF
UL BUSINESS-USE
. VM IS STOPPED.
~\ [—) J
[Fig. 28B]
100
210 - 7 [o N\
i
COMPANY ZONE 1
e YOU HAVE EXITED
COMPANY ZONE.
DO YOU WANT
TO STOP DRIVING
/[ 100", BUSINESS-USEVM?{|| .. .
de
— EXTENSION | (|| .._
Request T[T &2

~\ = /

PCT/KR2015/007991



23/53

WO 2016/018098 PCT/KR2015/007991
[Fig. 29]
MOBILE TERMINAL SERVER
DRIVE VIRTUAL MACHINE |— S271 DETERMINE WHETHER
PREDEFINED TIME  |—S8272
PERIOD HAS ELAPSED

TRANSMIT VIRTUAL MACHINE RECLAIM
COMMAND SIGNAL (5273)

TRANSMIT VIRTUAL MACHINE (S274)

DELETE VIRTUAL MACHINE |-— 8275

[Fig. 30]

DRIVE VIRTUAL MACHINE — S281

5282

DETERMINE
WHETHER PREDEFINED TIME PERIOD
HAS ELAPSED

TRANSMIT VIRTUAL MACHINE TO SERVER — 5283

l

DELETE VIRTUAL MACHINE — 5284

END
[Fig. 31]

100
=

H—121

WORKING HOURS
HAVE ELAPSED.

DRIVING OF
BUSINESS-USE WM T~~~ 62
IS STOPPED.

CONFIRM

EXTENSION
REQUEST

N

-t 62-1




24/53

WO 2016/018098 PCT/KR2015/007991
[Fig. 32A]
MOBILE TERMINAL SERVER
DRIVE VIRTUAL MACHINE |— 5291 DETERMINE ZONE EXIT | _ 5202
OF MOBILE TERMINAL
TRANSMIT COMMAND SIGNAL FOR LIMITING
OPERATION OF SOME FUNCTIONS
PROVIDED BY VIRTUAL MACHINE (5293)
LIMIT OPERATION OF SOME
FUNCTIONS PROVIDED  |— 5294 DETERMINE ZONE ENTRY
BY VIRTUAL MACHINE OF MOBILE TERMINAL |~ 5295

COMMAND SIGNAL FOR UNDOING LIMIT OF
OPERATION OF SOME FUNCTIONS PROVIDED
BY VIRTUAL MACHINE (S5296)

UNDO LIMIT OF OPERATION
OF SOME FUNCTIONS PROVIDED}— S297
BY VIRTUAL MACHINE

[Fig. 32B]

DRIVE VIRTUAL MACHINE — 5301

DETERMINE ZONE EXIT
OF MOBILE TERMINAL

LIMIT OPERATION OF SOME FUNCTIONS 5303
PROVIDED BY VIRTUAL MACHINE

DETERMINE ZONE ENTRY
OF MOBILE TERMINAL

UNDO LIMIT OF OPERATION OF SOME 3305
FUNCTIONS PROVIDED BY VIRTUAL MACHINE




25/53

WO 2016/018098 PCT/KR2015/007991

[Fig. 33]

/’ 0—

100

VM ON~-+1--317

SOME FUNCTIONS
MAY BELIMITED ||| ¢4

DUE TO EXIT FROM
COMPANY ZONE

121

50 0]
N

[Fig. 34]
100
/ O—— \
VM ON +H - 317
63-2 — |- OPERATING
TIME SETTING
OPERATING 11— 121
63-3 — 4+ FUNCTION | —
SETTING ||~
| PASSWORD
63-4 —ITIT SETTING |
63-1 —DigSETTING |

ég@/



WO 2016/018098

[Fig. 35]

26/53

RECEIVE VIRTUAL MACHINE FROM MOBILE TERMINAL

— 5311

l

PERFORM ANTI-VIRUS PROTECTION AND
VIRUS REMOVAL ON VIRTUAL MACHINE

— 8312

!

PERFORM UPDATE OF APPLICATION
INCLUDED IN VIRTUAL MACHINE

— 5313

!

PERFORM DATA UPDATE

— S314

END
[Fig. 36A]
z20

‘ o

<EXHIBITION ZONE> .-

[Fig. 36B]

z20

| -

<EXHIBITION ZONE>_ .

WELCOME TO
EXHIBITION HALL

DO YOU WANT TO
INSTALL VIRTUAL
MACHINE FOR
EXHIBITION VIEWING

CONFIRM, 3+

WELCOME TO
EXHIBITION HALL

FREE-VIEWING
VIRTUAL MACHINE
(Voice only)

PAID-VIEWING ]
VIRTUAL MACHINE
{voice +image + text)

[ CONFIRM l

PCT/KR2015/007991

121

SX\ 20

—121

+H—64-1

— 65-1

\ (—) /



27/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 37A]

£ees ANIHOVA TVNLHIA 3137130

(2€£8) INIHOYI TWNLHIA LIASNYHL

(1£€S) TYNDIS ONVWAOD WIVIO3H INIHOVIN TWNLHIA LINSNvHL

08ES —

TyNINH3L 390N 40 1iX3 INOZ ININA130

628 — INIHOVW TYNLHIA JAIHA

(825) INIHOYW TYNLEIA LINSNVHL

12€8 —

(3LLINSNVHL 38 OL ANIHOVIA TYN.LHIA ANINHILIA
‘NOILYWHOINI 1S3ND3H INIHOVIA TYNLHIA NO Q3Sve

92ES —

INOZ NOILIEIHX3 OL TYNIWHIL 3T180W 40 AHINA ININEA =0

HIAH3S

(G2€S) NOILYWHONI 1S3N03H INIHOYIN TWNLHIA LINSNYHL

¥2ES —

NOILVIWHOAN! H3SN NV TYNINEIL F1F0N 40 NOILYAHOINI NOILYDQT 40 INO
1837 1¥ ONIANTONI NOILYWHOANI 1S3N03H INIHOYIN TYNLHIA 31VHANID

£¢ES —

NOILYINHOANI 183ND3H ANHOYA TV LHIA ONILYHINID HOd4 NOLVINHOAN]
TYNOLLIOAY ONY NOILYWEOZNI 535N 40 LNdNI JAF03Y 'HISN WOH

CcES

183N034 INIHOVIA TYNLHIA HO4 TYNDIS LNdNI JAI303H

12€S —

TYNIWH3L FT90A 40 NOILYWHOANI NOILVYOOT NIV1IE0

TYNINY3L TTIE0N




28/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 37B]

1-62ES ~—

I-1E€€S ~—

ANIHOVIN TVNLHIA IAHA

(1-0£€S) INIHOVIN TYNLHIA LINSNVHL

(3LLINSNYHL 38 OL INIHOYW
TYNLHIA ININHILIA “NOILYWHOLNI H3SN NO 03svE

(1-82€S) NOILVINGOANI HASN LINSNVHL

-£2€S —

43S WOHA NOILYWHOANI H3SM 40 LNdNI 3AF03H

(1-92€S) TYNDIS 1SINDIH NOILYWHOINI HIASN LINSNVHL

1-Ge€S ~

3NOZ NOILIGIHX3 OL TWNIAHAL FTI80WN 40 AHLNA ANIAHAL3A

(1-¥2€S) NOILYWHOANI LS3NO3H INIHOYIN TWNLHIA LINSNYHL

I~E€2ES ~—

TYNING3L TTISON 40 NOILVINHOANI ANY NOILYOOT
ONIANTONI NOILYWHOANI 1S3N03H INIHOYIA TYNLHIA 3LYHANID

-¢2€S —

1S3N0AY INIHOVIA TYNLHIA HO4 TYNDIS LNdNI JAZ03Y

-12€8 -

TYNIAHAL 180N 40 NOILYWHOANI NOILYS(OT Niv1d0

H3AH3S

TYNINYEL 3TI90N




WO 2016/018098

[Fig. 38]

=

[INPUT VM REQUEST
INFORMATION ]

SPOKEN LANGUAGE: ENGLISH
GENDER: AGE:

29/53

— 121

— 67

GUIDE SERVICE: [] VIDEO

TICKET PURCHASE:

[ conrru QJ 68

S\

{22
[Fig. 39]
810— VIRTUAL MACHINE EXAMPLES

| REQUEST INFORMATION

AGE INFORMATICN, GENDER INFORMATION, SPOKEN LANGUAGE

811—L USER INFORMATION | INFORMATION, NATIONALITY, RESIDENGE INFORMATION, INFORMATION
OF INTERESTS, TERMINAL PERFORMANCE INFORMATION, ETC.
BUILDING, FLOOR LEVEL, AND EXHIBITION ROOM INFORMATION OF

g12—F TEFm'F“gRLMLAOT%;'ON CURRENT LOCATION, INFORMATION ABOUT ENTERING DISTANCE
RANGE FROM PARTICULAR WORK OF ART. ETC
AUTHORITY INFORMATION USER PRE-OBTAINED
(E.G.. INFORMATION ABOUT WHETHER USER PURCHASED TICKET
(PAID VIEWING OR FREE VIEWING), VIEWING AUTHORITY ON
PARTICULAR EXHIBITION ROOM, AND AUTHORITY DURING PARTICULAR
TIME PERIOD)

| aoDmonaL i
813 NeORATIOy | INFORMATION ABOUT VIEWING-ALLOWED SECTIONS DEPENDING

ON TICKET TYPES
ADMISSION TIME INFORMATION, EXPECTED EXIT TIME INFORMATICN

DESIRED SERVICE INFORMATION ABOUT IMAGE, VQICE, TEXT, ETC.

PCT/KR2015/007991



30/53

WO 2016/018098 PCT/KR2015/007991
[Fig. 40A]
100
/' Oc——
VM ON-H-319
H—121
004
4222
& @) E
=
[Fig. 40B]
100

K O——

FREE PACKAGE ON-+-~319-1

H—121
+H--204
222

) (@) E)

- =




31/53

WO 2016/018098
[Fig. 40C]
100
/f o——
| VOUCHERVALD ||| 319-p
| FOR MAY 5 AND 6
““““““““ L 121
AH--224
022
. S
[Fig. 41A]
DRIVE VIRTUAL MACHINE

— 5341

DETERMINE ENTRY

TO PREDEFINED EXHIBITION ROOM

NO

PROVIDE NOTIFICATION OF RECOMMENDING EXECUTION
OF APP DEDICATED TO PREDEFINED EXHIBITION ROOM

— 5343

!

WHEN RECEIVED SELECTION SIGNAL FOR EXECUTING | 5344
DEDICATED APPLICATION, EXECUTE DEDICATED APPLICATION

PCT/KR2015/007991



32/53

PCT/KR2015/007991

vmV/

WO 2016/018098

[Fig. 41B]

bl

69—

bl —

02€ —

POWHIANOD |

SNOILYOIddY
d3.1vala4a-WooH

H——  NOILgIHX3

ANOO3S 31N03xX3
01 INYM NOA Od

$341-1

<WOO0H o_p\m_xxw aN

B

IIIIIIIIIIIIII

<NOOH NOLLIBIHX3 LSt

/

122 0gh

048>
]

vz

DRIVE VIRTUAL MACHINE

[Fig. 42A]

$5342-2

3

— S343-

DETERMINE ENTRY
TO PREDEFINED EXHIBITION ROOM

AUTOMATICALLY EXECUTE APP DEDICATED
TO PREDEFINED EXHIBITION ROOM




33/53

WO 2016/018098 PCT/KR2015/007991
[Fig. 42B]
100
/' S ¥ e
VM ON
APP DEDICATED TO
SECOND EXHIBITION ROOM {1~ 120-1
Voice only ~ ~——1— 69-1
Image only —1—69-2
Textonly —+H1—-69-3

Voice + text —+1— 69-4
Voice + Image —1+— 69-5

- S

[Fig. 43A]

DRIVE VIRTUAL MACHINE — 8351
|

EXHIBITION ZONE EXIT
OF MOBILE TERMINAL

STORE DATA, APPLICATION FOR WHICH
STORAGE AUTHORITY IS PRE-OBTAINED

l

DELETE VIRTUAL MACHINE — 5354

— 5353

END
[Fig. 43B]

MOBILE TERMINAL SERVER

DRIVE VIRTUAL MACHINE  |—S371 DETERMINE ZONE EXIT
OF MOBILE TERMINAL

— 8372

TRANSMIT VIRTUAL MACHINE RECLAIM
COMMAND SIGNAL INCLUDING INFORMATION
ABOUT DATA OR APPLICATION FOR WHICH
STORAGE AUTHORITY IS GRANTED (8373)

STORE DATA, APPLICATION
FOR WHICH STORAGE — 8374
AUTHORITY IS OBTAINED

TRANSMIT VIRTUAL MACHINE (S375)

DELETE VIRTUAL MACHINE |—S376




34/53

WO 2016/018098 PCT/KR2015/007991
[Fig. 44]
100
/' Q— \
EXHIBITION VIEWING |[T— 121
TIME ELAPSED.
1 --62-3
DO YOU WANT TO
EXTEND VIEWING TIME?
EXTENSION CAUSES
ADDITIONAL COSTS.
END —62-4
REQUEST | .
ExTENSION T [ 627°
. S |/
[Fig. 45]
100
730 /‘// C—
1 ( \
<SCHOOL ZONE> |~ |y
| YOU HAVE ENTERED || _75
SCHOOL ZONE.

~J
w
i

100 YOU WANT TO INSTALL
STUDENT-USE WM? 04

Q/LL 74— Fconrmm 07\

. 7D0 YOU WANT TO INSTALL
. PROFESSOR-USE VM7 14

76— oo ] ||| T
T\ = /

L

i




WO 2016/018098

[Fig. 46]

35/53

S385
5386
$389

w &
& E
S183 2
73 = =
2 || 28 g
A1
& gl =L @
B || 8L =
Dw o 8 T [T
Lo << o Q (=]
8 (@] = uz" — fﬁ
02 =32 =
s T 2E S| ..
o= — — == ~N =
r= = o = w K| =
o b4 o = 22
o] &9 - 23 5 =
— =t & b 2l=
SlEl 22 ug |28
I IEEREE R &
T 0D 2 QIEll2=|22 |H] =2 a
[ap) oD o jEu] [ <L
135 125 5] =5 P | g0 = w
- L 8 . =
s oy =l a 2
3|2 =3 3 8 3
w2z o s3] 8 Bl | =8
S o | £ & & Z(] | =
A= E NI E
= = = OO [ w =
= g L < = =
<z < = d = = = wn
= = [ = == _ o=
= = 2812 23 g2
[} = [ =S <C 3} — =2 =
—l S|l z2]> Eollw |l =] =
= = =< i= =|| = =
zllzl 222 2| 5|l g w
=l =]3|| 22 |2 =l 2| = =
Z|lsllz]|l8sE]|" =| E|l 2 2
2118ll=]|l 2w = @ =
eHEHEHES = z 2|
=2 =l|l=g]|lzee o] = E
= S 5 [T - 3 =
zllsllalle2 a 2 =
= = 5 ro = @R o
= [ e S % =
= = S w
5‘5 Lt <L g = o
silall 22 & S
z 8| 22 s
= - o O [}
3 S| = o
e =S =
= g2 &
=S
&= & LCE,)
[Fig. 47]
820—"  VIRTUAL MACHINE
REQUEST NFORMATION EXAMPLES
STUDENT : STUDENT ID INFORMATION, STUDENT 1D CARD NUMBER.
STUDENT ID NUMBER, USER 1D, USER NAME, CONTACT INFORMATION,
GRADE-LEVEL INFORMATION, GENDER INFORMATION, ETC.
821—F USER INFORMATION | PROFESSOR : PROFESSOR ID INFORMATION, EMPLOYEE NUMBER,
USER ID, USER NAME, CONTACT INFORMATION,
TEACHING CLASS INFORMATION, TEACHING SUBJECT INFORMATION,
CAREER INFORMATION, POSITION INFORMATION, ETC.
BUILDING INFORMATION, CLASS ROOM INFORMATION, PROFESSOR'S
822 —+ TERM'F%F%M%%;'ON OFFICE INFORMATION, SCHOOL EXAMINATION SITE INFORMATION,
RESTAURANT INFORMATION, PLAYGROUND INFORMATION, ETC.
FOR CLASS REGISTRATION : REGISTERED SUBJECT INFORMATION,
PROGRESS INFORMATION FOR FACH SUBJECT, REGISTERED-SUBJECTS
ADDITIONAL SUMMARY INFORMATION, SELECTED PROFESSOR INFORMATION, ETC.
8231 \NFORMATION FOR EXAMINATION : EXAMINATION SUBJECT INFORMATION,
EXAMINATION LEVEL INFORMATION, ETC.
ATTENDANCE AND TARDINESS CONFIRMATION INFORMATION, ETC.

PCT/KR2015/007991



WO 2016/018098

[Fig. 48A]
100
/ O— \
VM ON --H-- 323
+H—121
-1~ 228

) (B

-~ 227
) i
=S
[Fig. 48B]
100
o=\
STUDENT-USE++-- 343
H— 121
-~ 228
N B
T r--227

36/53

PCT/KR2015/007991



37/53

Lo

YOU HAVE ENTEREDI|| g
EXAMINATION SITE |

DO YOU WANT
TO INSTALL
1 EXAMINATION

-USE VM?

CONFIRM © (\%\
“—
PN

!

WO 2016/018098
[Fig. 48C]
100
/ [0 N c— \
TOM'S  —+1--344
H— 121
T 228
[ O
) B)EE
~l -~ 227
(W) 6 |6
N
[Fig. 49A]
100
z40 .
<EXAMINATION SITE ZONE>-- -
39 T
100
! 77—
78—
[Fig. 49B]
100
740 -
{ o

<EXAMINATION SITE ZONE>-[~

[

YOU HAVE ENTERED)|
EXAMINATION SITE

INSTALL ENGLISH -H+—77-1
EXAMINATION-USE WM

CONFIRM

INSTALL SCIENCE -H
EXAMINATION-USE WM

S

1Y

|

!
~J
w

L—78-1

PCT/KR2015/007991



38/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 50]

ClS —

V1VQ d3IMSNY ANV Y1¥Q d3dvd NOLLYNINYX3
ONITIONI INIHOWA TYN.LHIA 35N-NOLLYNIWYX3 313730

(1 1/S) YIVO HIMSNY DNIGNTONI INIHOYW TYNLHIA LINSNVEL

60vS —

({3Sdvy13 GOIM3d JWIL 03NI430THd HIHLIFHM HO INOZ LIS
NOLLYNINVXT T311X3 SYH TYNINYSL 310N H3HLIHM ININGE LT

(015S) TYNDIS ANVWINOO WIV103d INIHOYIN TWNLHIA LINSNYHL

80VS —

ANHOVIN TYNLHIA 3SN-NOLLYNIAYXT JAHA

{£0¥S) V10 H3dvd NOILYNINYXT ONIONTONI

INIHOYIN TYNLHIA ISN-NOILYNINYXT LINSNVHL

20%S —

(3LLINSNYHL 38 O INIHOYIN TYNLHIA 3SN-NOILYNINY)G
ININGZ130 “NOILYWHOANI LSINO3 INIHOYIN TN LHIA NO O3SV

GO¥S —

INOZ LIS NOILYNINYX3 Q3HILINT SYH TWNIWHL d3HL3HM 3NING3 30

{vOPS) NOILYWHOZNI LS3ND3H INHOVA TYNLHIA LINSNVHL

e0rS -—

NOILYWHOANI HASN ONY TYNIWHIL 380N 40 NOILYWHOANI NOILYS01 40 INO
1531 Lv ONIGNTONI NOLLYWHOANT 1S3N03H INIHOYA TYNLHIA 3LIVHINTD

¢0rS —

ANIHOVIN YN LEIA ENILSINDIH 1O TYNDIS LNdNI AFO3H

L0PS —

HIAL3S HO
TYNINEIL 35M-H05S340Hd

NOILYWHOANI NOILYOOT NIV.80

I
(INFANLS) TYNIWE3L

[Fig. 51A]

Q

345
(

121
(

232
!

-

Library VM

230



39/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 51B]

N
[ Y P
s NN

O
O
—

|-9¢4

154




40/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 52A]

vErS — ANIHOVI VN LHIA 313730

(EEPSIANIHOVIN TYNLHIA LINSNYYL |
¢E¥S—{ QINIVLE0 SI ALHOHLNY 3DYHOLS HOHM HO4 Y1Va ¥00&8-1 FHCLS

ALHOHLNY FOYHOLS HIIHM HO4 Y1va %008-3 1108V NOILYWHOANI
ONIAMTIONT TYNDIS ONYINWOD WIVIO3H INIHOWI TYNLHIA LINSNVYL

(1EbS) A0H3d IWIL AINIHIATH HO AILNYHD S

0EPS —

INOZ Advd 031X SYH TYNINGAL TG0 H3HLIHM INIAETL30 62¥S — ANIHOVIA TN LHIA AEA

(82S) INIHOVIN TWNLHIA LINSNYHL

LevS -

Q3LLINSNVHL 38 O1 INIHOYW TYNLHIA INIKE313A
"NOILYWHOANI 153n03H INHOVIN TN LHIA NO 03Sve

92vS —

INOZ AHVHEN OL TYNINGIL F1E0N 40 AHINI 3NIKHAL30

(2¥S) NOILYWHOSNI 1S3ND3H INIHOYIN TYNLHIA LINSNYHL

NOILYWHOANI H3SN ANV TYNINEZL TI80W 40 NOLLYWHOANI NOILYJQT 40

rers ANO LSV LY ONIGMIONI NOILYWHOANI 153N03d INIHOVIN TYNLHIA JLVHANID

£2¥S — NOILYIWHONI LS3N03H INIHIVIK TYNLUIA DNILYHINID HOS NOILYWHOANI H35N A0

H3ALES

Zahs — 153NC3H INHOVIA TYNLHIA H04 TYNDIS 1NdNI FNFIT
I
beorS — TYNINHIL 11HO0W 40 NOLLYWHOANI NOILYOOT NIV.E0
1
TYNIAYAL S50




41/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 52B]

BEVS —

J31INVYD SI ALIHOHLNY 3DVHOLS
HOIHM HO4 V1Vd X0049-3 3401S

(8¥S) AOIH3Ad IWIL AINIJIAIHd
HO4 J31INVHD S| ALIHOHLNY 3DVYHOLS HOIHM
HO4 V1vd X008-3 1N09V NOILYINHOANI LINSNVHL

(2&¥S) ¥O09-3 ONILNIH HO4 NOILVWHOSNI LINSNVHL

9EYS —

ANIHOVIN TYNLHIA JAHA

(SE¥S) INIHOVIN TVNLHIA LINSNVHL

H3AH3AS

T¥YNIANYEL 3TI90N

[Fig. 52C]

345

121

232

o

Library VM

| APPLY FOR E-BOOK RENTAL |

/
230-1

230



WO 2016/018098

[Fig. 53A]

/’ o—

t
|

(]

&=

=

VM ON~

-~ 327

H—121

r—= 238

-~ 236

- S

[Fig. 53B]

=

Store VM +

f—

1

~—1

100

— 346
— 121

r——~ 238

-~ 236

42/53

PCT/KR2015/007991



43/53

WO 2016/018098 PCT/KR2015/007991
[Fig. 53C]
/, (O N cnm—) \

APP  —Ht—347
DEMONSTRATION-USE

H—121

-~ 238

- 236




44/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 54A]

95¥S —

INIHOVA TYNLHIA 313730

(5575) INHOYW TYNLHI

A LINSNYHL

(¥5¥S) TYNDIS ANVANCD WIYTOFH INIHOVIA TWNLHIA LINSNYHL

£9rS —

ANOZ 3HOLS 03LIX3 SYH TYNINHAL 180N HIHLIHM ININGZLIQ | 2S¥S

(3INIYLE0 SI ALIHOHLNY FBVHOLS HOIHM HOd NOILVOMddY 3HOLS

{1675) NOILVOINddY 3HOLS OL ALIJOHLAY ONIL

NYH9 H0J NOILYWHOINI LINSNvHL

(0S+S) NOILYWHOANI 1S3IND3H FDVHOLS NQLLYINddY LINSNYHL

Br¥S —

NOILYOf1ddV 3LN033

8i¥S —

INIHOVI TWNLHIA 3AHA

(2675) NOILYOIddY 3SN-NOILYHLSNOWIQ ONIGNTONI INIHOYIN TWNLHIA LINSNYHL

oS ——

(3LLINSNYHL 39 OL INIHOVIN T¥NLHIA 3NIN3LID
‘NOILYWHO-NI 133n03H INIHOVW T¥NLHIA NO 038vE

ShiS —

INCZ F4OLS OL TYNINHIL FNFON 40 AdLNT ININE3 L3

{v7S) NOILYIWHOAN! 153N03H INIHOYA TYNLHIA LINSNYHL

EVPS —

TYNIINGIL FTI0W 40 NOILYWHOANI NOLLYOOT ONIGNTINI
NOILYWHOANI 1SN0 INIHOVW TVNLHIA ILPHINAD

ervs —

153N03H INHOYW TWNLHIA HO4 TYNDIS LNdNI JAI303H

FrPS —

TYNINEAL FTG0W 40 NOILYWHOANI NOILYOOT NIVIEO

HIAHES

TYNINHAL 3T15CH




45/53

WO 2016/018098 PCT/KR2015/007991

[Fig. 54B]

=

—_
o
(e

aPP  —tH—a47
DEMONSTRATION-USE

H— 121

~1-- 238

APP
236-1 [ DEMONSTRATION

APP
PURCHASE

236-2—1H—" T

236~ -

[Fig. 54C]

100

+H— 121

—=-348




46/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 55]

40

[Fig. 56]

alyS — ANIHOVIN T¥NLdIA 3197130

(124S) INIHOVIN TWNLHIA LINSNVHL

(0£7S) TYNDIS ONYINNOD WIV1D3H INIHOV TYNLHIA LINSNVHL

69¥S —

JTOHIA QALK SYH TYNINGAL HISN HIHLIHM INIWEIL3

89S — INHOYW TvNLalA JAHA

(£9¢5) TOHLNOD FT0IHIA HO INIHOYW TYNLHIA LINSNVHL

99vS —

({3LLINSNYHL 38 OL INIHOYW TYNLHIA ININE3 13D
‘NOILYWHO-NI 1SN0 INHOVIN TVNLHIA NO 038vE

G9YS —

J10IH3A OL TYNIWEAL 438N 40 AHINT ININHIL3D

W3LSAS TT0IHIA

(v9¥S) NOILYWHOANI LS3ND3H INIHOVW TYnLHIA LINSNYEL

€078 —

NOILYWHOANI 135N ONV TYNINGIL 40 NCILYWHOANI NOILVOOT 40 NG
LSV 1¥ ONITNTONI NOILYWHOANI LS3N03Y INIHOVW TWN LHIA JLyHINT9

Z9vS —

133ND34 INIHOWYI TYNLHIA 504 TYN9IS LNdNI FNF03Y

L9¥S

TYNINHIL B3SN 40 NOILYWHOANI NOILYOOT NIYL60

|
TYNINGAL FUH0W




47/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 57]

68%S —

ANIHOVIA VN LdIA 3Ad

(887S) INIHOVIN TYNLHIA LINSNVHL

(£8¥S) TWNDIS ONYWNOD

WIY1O3d INIHOVI TVNLHIA LINSNVHL

98YS —

TVYNINGTL 538N 40 INIHOVIN TYNLYHIA NI d31N03X3
ONI38 SYM LYHL YSV1 WHO4H4d OL INNILNGD

G8YS —

ANIHOVIN TYNLHIA 3AIHA

(¥8¥S) INIHOVIN TYNLHIA LINSNVHL

€8¥S—  INIHOVIN T¥YNLHIA JAIZ33Y OL 331A3A LOF13S

¢BYS —

INIHOVYIN TVNLHIA ONILLINSNVHL

HO4 TYNDIS LNdNI JAIF03H

18YS —

ANIHOVIA IVNLHIA 3A-A

WZLSAS FTDIHIA

TYNINGSL G0N




48/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 58]

[AZA

1o

0¥e ~-

bl —

6¢g -~

o
—

E—1

105} 31N0YE] NOLLYDOT

SINLS WININCEAE | |ngano
40700HS UYN0YHD BN

7 %

i
&

L

T
-
|
i
=




49/53

WO 2016/018098 PCT/KR2015/007991
[Fig. 59]
r A N\
t23
t22 {1
[
}
()
T T

t21

126 125



50/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 60]

2185 — INHOYI TyNL4IA JAHA

(HISS) INIHOVIN TYNLHIA LINSNYHL

{0168) NOILVWHOANI LS3ND3H INIHOVIA TYALHIA LINSNYHL

8065 —

ANIHOYIN TV LHIA NEQI0NTONI NOILYD(MddY 40 31¥a

dN WH03H3d

L088 —

INIHOWIN TYNLHIA NO TYACWZH SNHIA

NV NOILO310dd SNHIA-ILNY WHO-d3d

908S ~

TYNINEIL FTIECIW 40 INIHOVIN TeNLHIA
(31N33X3 ONIFE SYM LVHL ¥S¥L WHO4H3d 0L

NI
ANNIINGD

G088 —

INIHOVI TYNLHIA FAMA

60SS —{ 1SN0 INHOVI TVNLHIA HO TWNDIS LNdNE NI

VYNIAHEL d3Xi4

(¥05S) INHOYIN TYNLHIA LINSNYHL

€068 —

INIHOYI TYNLEIA JAI303H OL TYNIWYAL L0F13S

2085 —

ANIHOYI TYNLHIA ONILLIWSNYHL HO4 TYNDIS LNdNI SAE303H

0SS —

INHOVA TvNLHIA FAHA

I
TYNINY3L FTIEON




51/53

WO 2016/018098 PCT/KR2015/007991

[Fig. 61]

421
[
\
J

246

121
(

244
|

o 333
(

| VM ON]

!

!

1

!




52/53

PCT/KR2015/007991

WO 2016/018098

[Fig. 62]

€€G6S —

ANIHOVW TYNLHIA 31373

LEGS —

(284S) TYNDIS ONVIWNOD 313730 INIHOYIN TYNLHIA LINSNvHL

TYNINGEEL S:H35N LSHI4 40 L3 INOZ INIAYELAA [ gegg — INIHOWIN TYNLHIA NI GIGNTIONE VIYO ONY NOILYOddY QINI3034d FHOLS

625S —

ANHOVYIN TWNLHIA FAHQ

{825S) INIHOVA TWNLHIA LINSNYHL

1288

T3 LLINSNYHL 39 OL INIHOYIW TYNLHIA ININY313d
‘NOILYIWHOANI 133ND3H INIHOVW TYNLHIA NO Q3Sve

9265 —

TYNINH3L SH3SN LSHIA 40 A4INT INOZ INIWHIL3A

(5258) NOILYIWHOINI 1S3NDIH INIHOVI TWNLHIA LINSNYHL

$28S —

NOILYWHOANI H3SN ONY TYNINHAL S,H3SN L1SHIH 40 NOILYWHOANI NOILYD01 40
3ANO 1SV 1 ONIANTONI NOLLYWHOANI 1S3N03 INIHOVIN TYNLHIA 3LVHINTD

8258 —]  LS3ND3H INHOVW TYNLHIA HO4 TYNDIS LNdNI JAIFOFH "H3SN LSHIH WOkA

126G —] 07 138 2258 — TYNINHIL S 43S 1514 40 NOLLYWHONI NOLLYD0T NIV1S0

I
TYNINH3L S 435N ANOD3S

TYNINE3L §,43SN LSHI

[Fig. 63]

o

—

150

130

COMMUNICATION UNIT

170
|

MEMORY

CONTROLLER




53/53

WO 2016/018098
[Fig. 64]
100
110 130 150
USER INPUT UNIT COMMUNICATION UNIT
151
120 SHORT-RANGE WIRELESS
COMMUNICATION UNIT
OUTPUT UNIT
121 Bluetooth BLE
DISPLAY UNIT NFC/RFID || WLAN
122 ZIGBEE Ant+
SOUND OUTPUT UNIT
Wi~Fi Direct || UWB
123
VIBRATION MOTOR 152
MOBILE COMMUNICATION UNIT
140 CONTROLLER 153
PROCESSOR
SENSING UNIT ( ) BROADCAST RECEIVING UNIT
141 146
MAGNETIC LOCATION 160
SENSOR SENSOR AV INPUT UNIT
142 147 ] CAMERA | —161
ACCELERATION |[AIR PRESSURE
SENSOR SENSOR MICROPHONE |—162
143 148
170
TEMPERATURE/ || PROXIMITY
HUMIDITY SENSOR || SENSOR MEMORY
144 149 UIMODULE  }—171
INFRARED SENSOR [ | RGB SENSCR “ 1| TOUCH SCREEN b-172
" MODULE
GYROSCOPE SENSOR ALARM MODULE 173
[Fig. 65]
200
901 903
COMMUNICATION UNIT
CONTROLLER 905
(PROCESSOR) ‘
MEMORY

PCT/KR2015/007991



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2015/007991

A. CLASSIFICATION OF SUBJECT MATTER
HO04W 4/02(2009.01)i, HO4W 88/02(2009.01)i, HO4W 88/18(2009.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO04W 4/02; GOOF 15/16; GO6F 15/173; GOGF 9/44;, HO4L 29/06; HO4W 88/02; HO4W 88/18

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models

Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: location, application, OS (operating system), server

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2012-0042036 A1 (JAMES KAI YU LAU et al.) 16 February 2012 1-15
See paragraphs [0011], [0014], [0044], [0049]-[0068]; and claim 10.

Y US 2014-0136830 A1 (NEXTBIT SYSTEMS, INC.) 15 May 2014 1-15
See paragraphs [0005], [0006], [0016]-[0020], [0036]-[0042]; and claim 1.

A US 2014-0208397 A1 (MOCANA CORPORATION) 24 July 2014 1-15
See paragraphs [0036]-[0041]; and claim 1.

A US 2014-0194146 A1 (MARK D. YARVIS) 10 July 2014 1-15
See paragraphs [0013]-[0016]; and claim 33.

A US 2011-0208797 A1 (DANNY KIM) 25 August 2011 1-15
See paragraphs [0007], [0008], [0047], [0048], [0057], [0058]; and claim 1.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination

means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report

13 November 2015 (13.11.2015) 13 November 2015 (13.11.2015)
Name and mailing address of the [SA/KR Authorized officer
International Application Division
« Korean Intellectual Property Office
N
189 Cheongsa-10, Seo-gu, Daejeon Metropolitan City, 35208, YANG, Jeong Rok

R Republic of Korea
Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-5709

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2015/007991
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012-0042036 Al 16/02/2012 AR 082624 Al 19/12/2012
CN 102300205 A 28/12/2011
TW 201212671 A 16/03/2012
WO 2012-021267 A2 16/02/2012
WO 2012-021267 A3 24/05/2012
US 2014-0136830 Al 15/05/2014 US 2014-0095457 Al 03/04/2014
US 2014-0095591 Al 03/04/2014
US 2014-0095617 Al 03/04/2014
US 2014-0095624 Al 03/04/2014
US 2014-0095646 Al 03/04/2014
US 2014-0095660 Al 03/04/2014
US 2014-0095667 Al 03/04/2014
US 2014-0095705 Al 03/04/2014
US 2014-0095734 Al 03/04/2014
US 2014-0095881 Al 03/04/2014
US 2014-0101103 Al 10/04/2014
US 2014-0101237 Al 10/04/2014
US 2014-0101451 Al 10/04/2014
US 2014-0108335 Al 17/04/2014
US 2014-0136662 Al 15/05/2014
US 2014-0137102 Al 15/05/2014
US 2014-0156793 Al 05/06/2014
US 2014-0164453 Al 12/06/2014
US 2014-0215025 Al 31/07/2014
US 8762456 Bl 24/06/2014
US 8806478 B2 12/08/2014
US 9106721 B2 11/08/2015
WO 2014-055446 Al 10/04/2014
WO 2014-055448 Al 10/04/2014
WO 2014-055450 Al 10/04/2014
WO 2014-055601 Al 10/04/2014
WO 2014-055607 Al 10/04/2014
WO 2014-055613 Al 10/04/2014
US 2014-0208397 Al 24/07/2014 None
US 2014-0194146 Al 10/07/2014 CN 104221403 A 17/12/2014
EP 2829086 Al 28/01/2015
KR 10-2014-0133861 A 20/11/2014
WO 2013-147725 Al 03/10/2013
US 2011-0208797 Al 25/08/2011 None

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - claims
	Page 79 - claims
	Page 80 - claims
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - drawings
	Page 87 - drawings
	Page 88 - drawings
	Page 89 - drawings
	Page 90 - drawings
	Page 91 - drawings
	Page 92 - drawings
	Page 93 - drawings
	Page 94 - drawings
	Page 95 - drawings
	Page 96 - drawings
	Page 97 - drawings
	Page 98 - drawings
	Page 99 - drawings
	Page 100 - drawings
	Page 101 - drawings
	Page 102 - drawings
	Page 103 - drawings
	Page 104 - drawings
	Page 105 - drawings
	Page 106 - drawings
	Page 107 - drawings
	Page 108 - drawings
	Page 109 - drawings
	Page 110 - drawings
	Page 111 - drawings
	Page 112 - drawings
	Page 113 - drawings
	Page 114 - drawings
	Page 115 - drawings
	Page 116 - drawings
	Page 117 - drawings
	Page 118 - drawings
	Page 119 - drawings
	Page 120 - drawings
	Page 121 - drawings
	Page 122 - drawings
	Page 123 - drawings
	Page 124 - drawings
	Page 125 - drawings
	Page 126 - drawings
	Page 127 - drawings
	Page 128 - drawings
	Page 129 - drawings
	Page 130 - drawings
	Page 131 - drawings
	Page 132 - drawings
	Page 133 - drawings
	Page 134 - wo-search-report
	Page 135 - wo-search-report

