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There are provided a method and an apparatus for providing a virtual environment of a mobile
operating system (OS) and a mobile application. A virtualization server generates a virtual
environment of a mobile OS, and operates a mobile application in the virtual mobile OS.
Information on the mobile OS and the mobile application operating in the virtualization server
IS transmitted to a thin client of a terminal, and a user of the terminal manipulates the mobile
OS and the application through the thin client as if the mobile OS is directly installed and used
in the terminal.
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Claims
Claim 1

A virtualization service providing method which provides a virtual environment of a mobile
OS and an application operating in the mobile OS, the virtualization service providing
method comprising the steps of:

receiving a virtualization service request from a terminal;
operating the mobile OS or the application for the terminal;

transmitting information on operations of the mobile OS or the application to the terminal;
and

receiving input information for manipulating the mobile OS or the application from the
terminal.

Claim 2
The virtualization service providing method of claim 1, further comprising the steps of:

transmitting a request for interworking with the mobile OS or the application to a web server;
and

receiving a response to the interworking request from the web server.

Claim 3

The virtualization service providing method of claim 2,

wherein the interworking is data synchronization with the OS or the application.
Claim 4

The virtualization service providing method of claim 3,

wherein data generated by the synchronization is stored in a virtual file system which is
provided for the mobile OS or the application.

Claim 5
The virtualization service providing method of claim 2,

wherein the virtualization service request comprises account information of a user of the
terminal, and

wherein the interworking request comprises user account information of the web server
corresponding to the account information of the user of the terminal.

Claim 6
The virtualization service providing method of claim 1, further comprising the steps of:
receiving a virtualization service termination request from the terminal; and

terminating the mobile OS or the application for the terminal,
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wherein the step of terminating the mobile OS or the application for the terminal comprises a
step of retrieving resources allocated for the mobile OS or the application.

Claim 7
The virtualization service providing method of claim 6,

wherein the step of terminating the mobile OS or the application for the terminal further
comprises

a step of storing permanent data provided for the mobile OS or the application.

Claim 8

The virtualization service providing method of claim 1,

wherein the step of operating the mobile OS or the application for the terminal further
comprises

a step of setting the mobile OS or the application based on the information included in the
virtualization service request.

Claim 9

The virtualization service providing method of claim 1,

wherein the step of transmitting the information on the operations of the mobile OS or the
application to the terminal comprises

a step of transforming the information on the operations of the mobile OS or the application to
be suitable for the terminal.

Claim 10

The virtualization service providing method of claim 1,

wherein the step of receiving the input information for manipulating the mobile OS or the
application from the terminal comprises

a step of transforming the input information to be suitable for the mobile OS or the application.

Claim 11

A virtualization server which provides a virtual environment of a mobile OS and an application
operating in the mobile OS, the virtualization server comprising:

a transceiver configured to transceive data; and

a controller configured to provide a virtual environment by operating the mobile OS and the
application,

wherein the controller is configured to generate information on operations of the mobile OS or
the application, and to process input information for manipulating the mobile OS or the
application, which is provided from the terminal,
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wherein the transceiver is configured to receive a virtualization service request from the
terminal, to transmit the information on the operations to the terminal, and to receive the input
information from the terminal.

Claim 12

The virtualization server of claim 11,

wherein the controller is configured to generate a request for interworking with the mobile OS
or the application, and

wherein the transceiver is configured to transmit the interworking request to a web server, and
to receive a response to the interworking request from the web server.

Claim 13
The virtualization server of claim 12,

wherein the interworking is data synchronization with the OS or the application, and data
generated by the synchronization is stored in a virtual file system which is provided for the
mobile OS or the application.

Claim 14
The virtualization server of claim 11, further comprising

a database unit configured to store data necessary for providing the virtual environment,
wherein the virtualization service request comprises account information of a user of the
terminal,

wherein the database unit comprises user account information of the web server corresponding
to the account information of the user of the terminal,

wherein the controller is configured to include, in the interworking request, the user account
information of the web server corresponding to the account information of the user of the
terminal by using the database unit.

Claim 15
The virtualization server of claim 11, further comprising
a database unit configured to store data necessary for providing the virtual environment,

wherein the transceiver is configured to receive a virtualization service termination request
from the terminal,

wherein the controller is configured to terminate the mobile OS or the application for the
terminal, to retrieve resources allocated for the mobile OS or the application, and to store
permanent data provided for the mobile OS or the application in the database unit.
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Claim 16
The virtualization server of claim 11,

wherein the controller is configured to set the mobile OS or the application based on the
information included in the virtualization service request.

Claim 17

A virtualization service providing system which provides a virtual environment of a mobile
OS and an application operating in the mobile OS, the virtualization service providing system
comprising:

a virtualization server configured to provide a virtual environment by operating the mobile OS
and the application; and

a streaming server configured to receive information on operations of the mobile OS or the
application from the virtualization server, and to transform the information and transmit the
transformed information to a terminal.

Claim 18
The virtualization service providing system of claim 17,

wherein the information on the operations of the mobile OS or the application comprises an
execution screen image of the mobile OS or the application, and

wherein the streaming server is configured to encode the execution screen image into a motion
picture, and to transmit the motion picture to the terminal.

Claim 19
The virtualization service providing system of claim 18,

wherein the information on the operations of the mobile OS or the application comprises a
sound outputted from the mobile OS or the application,

wherein the execution screen image is a plurality of images serially generated,
wherein the sound is a plurality of time-based sounds serially generated, and

wherein the streaming server is configured to encode the plurality of images and the plurality
of time-based sounds into a motion picture, and to transmit the motion picture to the terminal
in real time.

Claim 20
The virtualization service providing system of claim 19,

wherein the streaming server is configured to transform input information transmitted from the
terminal to conform to specifications used by the virtualization server, and to transmit the
transformed input information to the virtualization server.
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Claim 21

A virtualization server which provides a virtual environment of a mobile OS and a mobile
application operating in the mobile OS, the virtualization server comprising:

a host layer configured to control hardware of the server and to provide an OS function;

a mobile OS stack layer configured to operate as an application of the host layer and to provide
a function of the mobile OS; and

a mobile application layer configured to operate as an application of the mobile OS stack layer,
wherein a code of the mobile application operating in the mobile application layer is the same
as a code of the mobile application operating in the mobile OS used in a mobile terminal.

Claim 22

The virtualization server of claim 21, further comprising

a CPU emulation layer configured to emulate a CPU for supporting the mobile OS.
Claim 23

The virtualization server of claim 22,

wherein the CPU emulation layer comprises a device emulator configured to emulate a device
of a terminal having the CPU mounted therein, and

wherein the device emulator is configured to output an execution screen of the mobile OS or
the mobile application.

Claim 24
The virtualization server of claim 23,

wherein the virtualization server is configured to transmit virtual environment information
comprising the execution screen to a streaming server.

Claim 25
The virtualization server of claim 23,
wherein a plurality of mobile OS stack layers are provided, and

wherein each of the plurality of mobile OS stack layers is generated for a different virtualization
service request.

Specification
Technical Field

Embodiments described below relate to a method and an apparatus for providing a virtual
platform in a portable terminal.

A virtualization server for virtualizing a specific portable terminal platform and a streaming
server for providing a virtual environment are disclosed.
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Background Art

As smart phones through which users directly select and install applications are widely used,
smart phone-dedicated mobile operating systems (OSs) and various dedicated applications
operating in the smart phone OSs are provided.

Typically, smart phones may only use limited types of mobile OSs.

Accordingly, an application that is developed for a specific smart phone OS may not be used
for other smart phones that do not use the OS.

When a user uses a personal computer (PC) and a smart phone, data of the personal computer
and data in the smart phone (for example, an e-mail, schedule, multimedia data, etc.) may need
to be synchronized with each other. Such mutual synchronization may be mainly performed by
a PC application and an application in the smart phone.

However, like a case in which a manufacturer of a PC application and a manufacturer of a
mobile OS are different from each other, there may be a case in which a smart phone
application that needs to be synchronized with a specific PC application is not provided for a
specific mobile OS. That is, only a terminal that uses a specific OS and a specific application
may perform data synchronization with a required PC application.

As the Internet is widely used, various web services are provided by a web server.
Web services may directly provide data through a web browser or a dedicated application.

In addition, a web server may provide data (for example, an e-mail or schedule data) to a PC
through data synchronization, and may provide data unilaterally through a method such as push,
etc.

Even in this case, problems similar to the synchronization or application limitations described
above may arise. That is, only a terminal that uses a specific mobile OS and a specific
application may perform data synchronization with a specific web server or may receive data
from the web server.

Detailed Descriptions of the Invention

Obijects to be solved

An embodiment of the disclosure provides a virtualization service method and apparatus which
provides a virtual environment of a mobile OS and an application operating in the mobile OS.

An embodiment of the disclosure provides a virtualization service providing system including
a virtualization server and a streaming server.

Means for Solving the Problem

According to an aspect of the disclosure, there is provided a virtualization service providing
method which provides a virtual environment of a mobile OS and an application operating in
the mobile OS, the virtualization service providing method including the steps of: receiving a
virtualization service request from a terminal; operating the mobile OS or the application for
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the terminal; transmitting information on operations of the mobile OS or the application to the
terminal; and receiving input information for manipulating the mobile OS or the application
from the terminal.

The virtualization service providing may further include the steps of: transmitting a request for
interworking with the mobile OS or the application to a web server; and receiving a response
to the interworking request from the web server.

The interworking may be data synchronization with the OS or the application.

Data generated by the synchronization may be stored in a virtual file system which is provided
for the mobile OS or the application.

The virtualization service request may include account information of a user of the terminal,
and the interworking request may include user account information of the web server
corresponding to the account information of the user of the terminal.

The virtualization service providing may further include the steps of: receiving a virtualization
service termination request from the terminal; and terminating the mobile OS or the application
for the terminal, and the step of terminating the mobile OS or the application for the terminal
may include a step of retrieving resources allocated for the mobile OS or the application.

The step of terminating the mobile OS or the application for the terminal may furhter include
a step of storing permanent data provided for the mobile OS or the application.

The step of operating the mobile OS or the application for the terminal may further include a
step of setting the mobile OS or the application based on the information included in the
virtualization service request.

The step of transmitting the information on the operations of the mobile OS or the application
to the terminal may include a step of transforming the information on the operations of the
mobile OS or the application to be suitable for the terminal.

The step of receiving the input information for manipulating the mobile OS or the application
from the terminal may include a step of transforming the input information to be suitable for
the mobile OS or the application.

According to another aspect of the disclosure, there is provided a virtualization server which
provides a virtual environment of a mobile OS and an application operating in the mobile OS,
the virtualization server including : a transceiver configured to transceive data; and a controller
configured to provide a virtual environment by operating the mobile OS and the application,
wherein the controller is configured to generate information on operations of the mobile OS or
the application, and to process input information for manipulating the mobile OS or the
application, which is provided from the terminal, wherein the transceiver is configured to
receive a virtualization service request from the terminal, to transmit the information on the
operations to the terminal, and to receive the input information from the terminal.
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The controller may generate a request for interworking with the mobile OS or the application,
and the transceiver may transmit the interworking request to a web server, and may receive a
response to the interworking request from the web server.

The interworking may be data synchronization with the OS or the application, and data
generated by the synchronization may be stored in a virtual file system which is provided for
the mobile OS or the application.

The virtualization server may further include a database unit configured to store data necessary
for providing the virtual environment, and the virtualization service request may include
account information of a user of the terminal, the database unit may include user account
information of the web server corresponding to the account information of the user of the
terminal, and the controller may include, in the interworking request, the user account
information of the web server corresponding to the account information of the user of the
terminal by using the database unit.

The virtualization server may further include a database unit configured to store data necessary
for providing the virtual environment, and the transceiver may receive a virtualization service
termination request from the terminal, and the controller may terminate the mobile OS or the
application for the terminal, may retrieve resources allocated for the mobile OS or the
application, and may store permanent data provided for the mobile OS or the application in the
database unit.

The controller may set the mobile OS or the application based on the information included in
the virtualization service request.

According to still another aspect of the disclosure, there is provided a virtualization service
providing system which provides a virtual environment of a mobile OS and an application
operating in the mobile OS, the virtualization service providing system including: a
virtualization server configured to provide a virtual environment by operating the mobile OS
and the application; and a streaming server configured to receive information on operations of
the mobile OS or the application from the virtualization server, and to transform the
information and transmit the transformed information to a terminal.

The information on the operations of the mobile OS or the application may include an execution
screen image of the mobile OS or the application, and the streaming server may encode the
execution screen image into a motion picture, and may transmit the motion picture to the
terminal.

The information on the operations of the mobile OS or the application may include a sound
outputted from the mobile OS or the application, the execution screen image may be a plurality
of images serially generated, the sound may be a plurality of time-based sounds serially
generated, and the streaming server may encode the plurality of images and the plurality of
time-based sounds into a motion picture, and may transmit the motion picture to the terminal
in real time.
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The streaming server may transform input information transmitted from the terminal to
conform to specifications used by the virtualization server, and may transmit the transformed
input information to the virtualization server.

According to yet another aspect of the disclosure, there is provided a virtualization server
which provides a virtual environment of a mobile OS and a mobile application operating in the
mobile OS, the virtualization server including: a host layer configured to control hardware of
the server and to provide an OS function; a mobile OS stack layer configured to operate as an
application of the host layer and to provide a function of the mobile OS; and a mobile
application layer configured to operate as an application of the mobile OS stack layer, and a
code of the mobile application operating in the mobile application layer may be the same as a
code of the mobile application operating in the mobile OS used in a mobile terminal.

The virtualization server may further include a CPU emulation layer configured to emulate a
CPU for supporting the mobile OS.

The CPU emulation layer may include a device emulator configured to emulate a device of a
terminal having the CPU mounted therein, and the device emulator may output an execution
screen of the mobile OS or the mobile application.

The virtualization server may transmit virtual environment information including the execution
screen to a streaming server.

A plurality of mobile OS stack layers may be provided, and each of the plurality of mobile OS
stack layers may be generated for a different virtualization service request.

Effects of the Invention
There is a virtualization service method and apparatus for providing a virtual environment of a
mobile OS and an application operating in the mobile OS.

There is provided a virtualization service providing system including a virtualization server
and a streaming server.

Brief Description of the Drawings

FIG. 1 is a view illustrating a structure of a virtual platform providing system according to an
embodiment of the disclosure.

FIG. 2 is an operation flowchart of the virtual platform providing system according to an
embodiment of the disclosure.

FIG. 3 is a view illustrating a structure of a virtualization server according to an embodiment
of the disclosure.

FIG. 4 is a view illustrating a software architecture of the virtualization server according to an
embodiment of the disclosure.
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Detailed Descriptions of Embodiments of the Invention

Hereinafter, an embodiment of the disclosure will be described in detail with reference to the
accompanying drawings. However, the disclosure are not restricted or limited by embodiments.
The same reference numerals in each drawing indicate the same members.

FIG. 1 is a view illustrating a structure of a virtual platform providing system according to an
embodiment of the disclosure.

The system 100 may include a virtualization server 110 and may further include a streaming
server 120. Typically, the virtualization server 110 and the streaming server 120 are connected
through a high-speed network such as a local area network (LAN) or the like.

The system 100 provides a virtualization service to a terminal 150. Typically, the system 100
and the terminal 150 may be connected through a mobile communication network or a wireless
communication network.

The system 100 may use a service provided by a web server 190 by interworking with the web
server 190. Typically, the system 100 and the web server 190 may be connected through the
Internet or the like.

The virtualization server 100 provides a virtualization service.

The terminal 150 is a smart phone or a feature phone which receives the virtualization service
from the virtualization server 110. The terminal 150 may include a thin client to operate the
virtualization service in the terminal 150.

The streaming server 120 performs a relay role of data transmission and reception between the
virtualization server 110 and the terminal 150 in order to increase operation efficiency of the
virtualization service.

The web server 190 provides the web service by interworking with a specific mobile OS and/or
application (hereinafter, simply referred to as a mobile OS and/or an application) operating in
a virtual environment of the virtualization server 110. Typically, the specific mobile OS and/or
application is a mobile OS and/or application that does not directly operate in the terminal 150
(that is, without using the virtualization service). That is, the web service provided by the web
server 190 is not able to interwork with an OS/application of the terminal.

Hereinbelow, a virtualization service will be described.

A virtualization service refers to providing the terminal 150 with an environment in which a
specific mobile OS and an application operating in the mobile OS are executed as if they are
directly executed by the terminal 150.

The mobile OS may be a commercial OS such as Android, iPhone OS, Windows Mobile,
Windows Phone, and Symbian, or may be a public mobile OS.

The virtualization server 110 operates the mobile OS and the application and provides
information on the operating mobile OS and/or application to the terminal 150, thereby
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providing a user of the terminal 150 with the environment in which the mobile OS and/or
application is executed as if it is directly executed by the terminal 150.

The user of the terminal 150 may manipulate the mobile OS and/or application provided by the
virtualization service by using an output device (for example, a liquid crystal display (LCD), a
speaker, etc.) and an input device (for example, a button, a touch pad, a key pad, a camera, a
mike, a mouse, a track point, etc.) of the terminal 150.

The virtualization server 150 may provide the virtualization service to a plurality of terminals
150, and may maintain and manage information on the terminal 150 (for example, hardware
characteristics such as the input and output devices of the terminal) or user account information
on the user of the terminal 150 (for example, an identifier (ID) or a password for logging in the
virtualization server) by using a database to identify the terminal 150 or the user of the
terminal 150.

Typically, the virtualization service according to an embodiment of the disclosure may be to
support a mobile OS for a mobile terminal, but the range of the virtualization service is not
necessarily limited to the mobile OS and an OS for a personal computer may also be provided
by the virtualization service.

Hereinbelow, a thin client will be described.

A thin client is an application that operates on a specific mobile OS (typically, an OS different
from the mobile OS provided by the virtualization server 110) (particularly, if the terminal 150
is a smart phone), or is a dedicated program installed in the terminal (particularly, if the
terminal 150 is a feature phone).

Examples of the specific mobile OS include Android, Window Mobile, and iPhone OS
described above, and examples of system software include dual-mode subscriber software
(DMSS).

The thin client interprets data related to execution of the mobile OS and/or application
transmitted by the virtualization server 110 (for example, an execution screen of the mobile
OS and/or application, a sound outputted from the mobile OS and/or application), and outputs
the data to the display or speaker, etc. of the terminal.

In addition, when the user manipulates the input device of the terminal 150, input information
on the manipulation of the input device is transmitted to the thin client through the OS or the
system software of the terminal. The thin client transmits the received input information to the
virtualization server 110 to allow the mobile OS and/or application to operate according to the
input information.

Accordingly, the thin client provides the user of the terminal 150 with the virtual environment
in which the mobile OS and/or application provided by the virtualization server 110 is executed
as if it is directly executed by the terminal 150.
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Hereinbelow, a virtualization service protocol will be described.

For such a virtualization service, data should be transceived between the virtualization server
110 and the terminal 150 (or the thin client of the terminal) according to a virtualization service
protocol.

The virtualization service protocol may be a protocol that is used in a PC like a terminal service
or virtual network computing (VNC), or may be a protocol that is compatible with such a PC
protocol.

Hereinbelow, a method for the virtualization server 110 to deliver information on the operating
mobile OS and/or application to the terminal 150 will be described.

The virtualization server 110 may provide information on the operating mobile OS and/or
application in a specific form according to the virtualization service protocol. The information
on the operating mobile OS and/or application, which is provided by the virtualization
server 110, is referred to as virtual environment information.

For example, the virtualization server 110 may transmit a full desktop screen of the operating
mobile OS to provide the virtualization service to the terminal 150. In this case, execution
windows of a plurality of applications may be displayed on the desktop screen simultaneously,
and information on execution window of a certain application and an application executed in
another background may be displayed.

In addition, the virtualization server 110 may transmit an execution window of the operating
application to provide the virtualization service to the terminal 150.

The desktop screen and/or the execution window may be transmitted as an object (or data
indicating the object) indicating the desktop screen and/or the execution window, and may be
transmitted as an image, an image chunk, or a motion picture.

The terminal 150 (or the thin client of the terminal) may interpret the information on the
operating mobile OS and/or application transmitted from the virtualization server 110, and may
output the information to the display of the terminal 150.

For example, the terminal 150 (or the thin client of the terminal) may interpret the transmitted
object (or data indicating the object) indicating the desktop screen or execution window, and
may configure a desktop screen or an execution window, thereby providing the user with the
virtual environment in which the mobile OS and the application are used as if they are directly
used.

Alternatively, the terminal 150 (or the thin client of the terminal) may output the transmitted
image or motion picture to the display to provide the virtual environment to the user.

Hereinbelow, a method for the terminal 150 to deliver user’s manipulation on the mobile OS
and application operating in the virtual envrionment to the virtualization server 110 will be
described.
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The user of the terminal 150 should be able to manipulate the mobile OS and/or application
through the input device of the terminal 150 to use the mobile OS and the application operating
in the virtual environment.

The user may manipulate the input device of the terminal 150 while seeing the execution screen
of the mobile OS and/or application displayed on the display.

When the user manipulates the input device, the terminal (or the thin client of the terminal)
generates input information according to manipulation and transmits the generated information
to the virtualization server 150. The input information may include one or more pieces of
information of the following information:

1) Input information generated by the user touching a touch screen of the terminal 150
(for example, coordinate information of the touch screen, a plurality of pieces of coordinate
information in the case of a touch screen supporting multi-touch);

2) Input information generated by the user pressing a key pad of the terminal 150 (for example,
information indicating alphanumeric characters such as Korean characters, English characters
and numbers, etc.);

3) Input information generated by the user pressing a button of the terminal 150 (for example,
information indicating that volume up/down is pressed);

4) Input information generated by the user manipulating a mouse or a track point of the
terminal 150 (for example, location information of a mouse cursor or information on
press/release of a mouse button); and

5) Video or audio information generated by the user manipulating a camera or a mouse of the
terminal 150 (for example, an image or motion picture data captured by the camera, or voice
data inputted through a microphone).

The virtualization server 150 which receives the input information delivers the input
information to the mobile OS and/or application operating in the virtual environment. The
mobile OS and the application may receive the input information from the virtualization server
110 through such a method as an event, interrupt, and polling.

Hereinbelow, functions of the virtualization streaming server will be described.

As described above, data related to the virtual environment should be transceived between the
virtualizaiton server 110 and the terminal 150. That is, virtual environment information is
transmitted from the virtualization server 110 to the terminal 150, and input information is
transmitted from the terminal 150 to the virtualization server 110.

Specific virtual environment information or input information needs to be transformed or
processed into a different format before being provided to the terminal 150 or the virtualization
server 110.

For example, when the virtualization server 110 generates an execution screen image of the
running mobile OS and/or application, it may be more efficient to transmit the generated
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images as a video stream having a high compression rate than to transmit generated images
individually.

For example, when the virtualization server 110 outputs a sound generated by the running
mobile OS and/or application, it may be more efficient to transmit the sound as a sound of a
video stream having a high compression rate than to transmit the sound without compressing.

In this case, instead of the virtualization server 110 and the terminal 150 directly
communicating, the streaming server 120 may transform and process data to be transceived
between the virtualization server 110 and the terminal 150, and may transmit it.

The streaming server 120 may receive a plurality of virtual environment images continuously
generated by the virtualization server 110, and may encode the received plurality of virtual
environment images into a specific video format such as H.264 and may transmit the same to
the terminal 150 in real time.

The streaming server 120 may receive a plurality of time-based sounds continuously generated
by the virtualization server 110 (that is, outputted from the mobile OS or the application), and
may encode the received plurality of time-based sounds into a specific video format such as
H.264 and may transmit the same to the terminal 150 in real time.

The streaming server 120 may transmit the input information transmitted from the terminal 150
to the virtualization server 110. In this case, the transmitted input information may be
transformed by the streaming server 120 to conform to specifications used by the virtualization
server 110 before being transmitted to the virtualization server 110.

The streaming server 120 may be an additional member, and the functions of the streaming
server 120 explained in embodiments of the disclosure may be omitted or may be integrated
into the functions of the virtualization server 110. For example, the virtualization server 110
may encode the image of the virtual environment into a video format, and may transmit the
same to the terminal 150.

Hereinbelow, a virtual environment and transformation of data according to terminal
characteristics or user’s setting will be explained.

The virtualization server 110 may provide different virtual environments according to the
terminal 150 connecting to the virtualization server 110.

For example, the virtualization server 110 may provide the terminal 150 with a virtual
environment suitable for 1) the thin client installed in the terminal 150 (which may be classified
by type and version), 2) characteristics of the display provided in the terminal (resolution,
maximum color, orientation (landscape, portrait), etc.) or 3) type and characteristics of the
input device of the terminal (a touch pad, a key pad, a camera, a microphone, a mouse, a track
point, etc.). In addition, the virtualization server 110 may provide the terminal 150 with a
virtual environment suitable for a user environment set by the user of the terminal 150.
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The information on the mobile OS and/or application, which is generated by the virtualization
server 110, may not be directly used by the terminal 150 (or the thin client of the terminal) due
to hardware characteristics or user setting of the terminal 150.

For example, a screen resolution of the mobile OS and/or the application may be different from
a resolution of the display of the terminal 150.

For example, although the mobile OS supports only the true color, the user of the terminal 150
may set the terminal 150 or the thin client to use only fewer colors.

In this case, the information on the mobile OS and/or the application should be transformed to
be suitable for the terminal 150 (or the thin client of the terminal) (for example, transformation
of color). Such transformation may be performed by one or more of the virtualization
server 110, the streaming server 120, the terminal 150, and the thin client of the terminal in
whole or part.

The input information transmitted by the terminal 150 may not be directly provided to the
mobile OS and/or the application due to hardware characteristics or user setting.

For example, the mobile OS and/or the application may require an input to a specific button on
the premise that the terminal is provided with the specific hardware button (for example, a
home button, a back button, a search button, etc.).

In this case, an input signal generated by the terminal 150 (or the thin client of the terminal)
should be transformed to be suitable for the mobile OS and/or the application (for example, a
press/release signal of the specific button of the terminal 150 should be transformed into a
press/release signal of another button required for the mobile OS and/or the application). Such
transformation may be performed by one or more of the terminal 150, the thin client of the
terminal, the streaming server 120, and the virtualization server 110 in whole or part.

Hereinbelow, the web server 190 will be described.

The web server 190 may interwork with a specific mobile OS and/or an application operating
in the virtual environment of the virtualization server 110.

The terminal 150 (or the thin client of the terminal) may provide the user with the virtual
environment in which the mobile OS and/or the application is executed, but actually, the mobile
OS and/or the application is executed in the virtualization server 110.

Accordingly, the virtualization server 110 may process a task that is required by the mobile OS
and/or the application in order to interwork with the web server 190.

The web server 190 may perform data synchronization with the specific mobile OS and/or
application. In this case, data required for synchronization or data generated by synchronization
may be stored in a virtual file system provided for the mobile OS and/or the application.

The web server 190 may be an additional member, and the functions of the web server 190
explained in embodiments of the disclosure may be omitted or may be integrated into the
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functions of the virtualization server 110. For example, the virtualization server 110 may
provide the web service to the mobile OS and/or the application.

The web server 190 may have separate user account information (for example, an ID a
password, environment setting information, etc.) for providing the web service. A database of
the virtualization server 110 may manage information that is necessary for the user of the
terminal 150 to connect to the web server 190 (for example, a web server ID and a web server
password, etc.), and may map and associate the user account information of the terminal 150
with corresponding user account information of the web server.

Alternatively, the terminal 150 may directly provide information that is necessary to connect
to the web server 190 to the virtualization server 110.

FIG. 2 is an operation flowchart of the virtual platform providing system according to an
embodiment of the disclosure.

At step S200, the terminal 150 requests a virtualization service from the virtualization server
110. Alternatively, the terminal 150 may request a virtualization service from the streaming
server 120, and the streaming server 120 may deliver the virtualization service request to the
virtualization server 110.

The virtualization service request may include information on the terminal 150 or the user of
the terminal 150 (for example, an ID or a password for logging in the virtualization server).

The virtualization service request may include information on the type or characteristics of the
terminal 150, and may include information on a user environment.

The virtualization service request may include information indicating a mobile OS and/or an
application that the terminal 150 wishes to operate or execute.

At step S210, the virtualization server 110 operates a virtual environment for the terminal 150.
That is, the mobile OS and/or the application for the terminal 150 may be operated according
to the virtualization service request.

The operating may include booting the mobile OS in the virtualization server 110.

The information on the terminal 150 or the user, included in the virtualization service request,
may be used to set the mobile OS and/or the application.

The information on the user which is included in the virtualization service request may be used
for identifying the terminal user.

For example, the virtualization server 150 may identify the user by comparing the ID in the
virtualization service request with a user list stored in the database of the virtualization server
150. The virtualization server 150 may use the password in the virtualization service request
to authenticate the identified user. The virtualization server 150 may retrieve and load virtual
environment setting information corresponding to the identified user from the database, and

Page 17 of 48



may apply the virtual environment setting information when operating the mobile OS and/or
the application.

That is, the virtualization server 110 may set the mobile OS and/or the application to be
operated, based on information included in the virtualizaiton service request.

At step S220, the virtualization server 110 may transmit the virtual environment information
to the terminal 150. Alternatively, the virtualizaiton server 110 may transmit the virtual
environment information to the streaming server 120, and the streaming server may transform
the virtual environment information and may transmit the transformed virtual environment
information to the terminal 150.

In this case, the virtualization server may transform the virtual environment information to be
suitable for the terminal 150.

At step S230, the terminal 150 outputs the virtual environment to the output device by using
the received virtual environment information. That is, the screen of the mobile OS and/or the
application may be displayed on the display, and the sound generated by the mobile OS and/or
the application may be outputted through the speaker.

At step S240, input information is generated in the terminal 150 by the user manipulating the
terminal 150.

At step S250, the terminal 150 transmits the generated input information to the virtualization
server 110. Alternatively, the terminal 150 may transmit the generated input information to the
streaming server 120, and the streaming server may transform the input information and may
transmit the transformed input information to the virtualization server 110.

At step S260, the virtualization server requests the web server 190 to interwork (for example,
data synchronization) with the mobile OS and/or the application provided by the virtualization
service.

At step S262, the web server 190 processes a task that is necessary for interworking.

At step S264, the web server 190 transmits a response to the interworking request to the
virtualization server 110.

The above-described steps S220 to S264 may be performed multiple times, serially or
continually. In addition, the above-described steps S220 to S264 may overlap with one another
or may be performed in parallel.

For example, when the mobile OS and/or the application executed in the virtualization
server 110 displays a motion picture or an animation, the change of the screen should be
reflected on the virtual environment. In this case, the virtualization server 110 should provide
virtual environment information according to the change to the terminal 150. In this case,
step S220 may be performed multiple times at short time intervals, and may be regarded as
being performed continually. This operation may be performed when the mobile OS and/or the
application outputs a sound.
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For example, when the user inputs a voice into the terminal 150, the terminal 150 should
provide input information generated according to the voice input to the virtualization
server 110 during a predetermined period. The input information on the voice input may be
regarded as being divided and transmitted separately with time. In this case, step S250 may be
performed multiple times at short time intervals, and may be regarded as being performed
continually.

For example, interworking between the mobile OS and/or the application and the web server
190 may not be completed with a single request (S260) and a single response (S264), and may
need to be performed continually while the virtual environment is being provided.

At step S270, the terminal 150 transmits a virtualization service termination request to the
virtualization server 110. Alternatively, the virtualization server 110 may transmit a
virtualization service termination request to the streaming server 120, and the streaming server
may transform the virtualization service termination request and may transmit the transformed
virtualization service termination request to the terminal 150.

At step S280, the virtualization server 110 (or the streaming server 120) terminates the virtual
environment (that is, the mobile OS and/or application for the terminal 150) provided to the
terminal 150.

While terminating the virtual environment, the virtualization server 110 (or the streaming
server 120) may retrieve resources allocated to provide the virtual environment to the
terminal 150 (that is, resources allocated to the mobile OS and/or the application for the
terminal 150).

While terminating the virtual environment, the virtualization server 110 may store permanent
data such as a file system provided for the mobile OS or the application, or setting information.

The permanent data may be stored in the database of the virtualization server 110, etc. The
permanent data may be used in future when the virtual environment is operated for the same
user or terminal 150.

FIG. 3 is a view illustrating a structure of the virtualization server according to an
embodiment of the disclosure.

The virtualization server 110 includes a transceiver 310, a controller 320, and a database
unit 330.

The transceiver 310 transceive data through a network.

The controller 320 provides a virtual environment by operating a mobile OS and an
application.

The database unit 330 stores data necessary for providing the virtual environment.

A receiver may receive a virtualization service, input information and a virtualization service
termination request from the terminal 150 (or the streaming server 120).
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The receiver transmits virtual environment information to the terminal 150 (or streaming
server 120).

The receiver may transmit an interworking request to the web server 190, and may receive an
interworking response from the web server 190.

The controller 320 may generate virtual environment information including information on
operations of the mobile OS or the application.

The controller 320 may process the input information. The processed input information may
be reflected on operations of the mobile OS or the application.

The controller 320 may generate an interworking request with the web server 190.

The database unit 330 may include user account information of the web server 190
corresponding to account information of the user of the terminal 150.

The controller 320 may include, in the interworking request, the user account information of
the web server 190 corresponding to the account information of the user of the terminal 150 by
using the database unit 330.

The database unit 330 may store permanent data provided for the mobile OS or the application.

The controller 320 may terminate the mobile OS or the application for the terminal 150, and
may retrieve resources allocated for the mobile OS or the application, and may store permanent
data provided for the mobile OS or the application in the database unit.

The technical contents described above with reference to FIGS. 1 and 2 according to an
embodiment of the disclosure may be equally applied to the present embodiment. In particular,
the overall functions for providing the virtual environment, which are performed in the
virtualization server 110, except for the data input and output function and the functions of the
database unit, may be regarded as being performed in the controller 320 of the present
embodiment.

Accordingly, detailed descriptions are omitted.

FIG. 4 is a view illustrating a software architecture of the virtualization server according to an
embodiment of the disclosure.

The software architecture of the virtualization server includes a host layer 410, a central
processing unit (CPU), emulation layer 420, a mobile OS stack layer 430, and a mobile
application layer 440.

The host layer 410 controls hardware of the server 110 and provides a server OS function.
The host layer 410 includes a hardware control layer 412 and a server OS layer 414.

The hardware control layer 412 indicates hardware of the server 110 itself or system software
for controlling the hardware of the server 10 (for example, a basic input output system (BIOS),
firmware, and a device driver).
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The server OS layer 414 indicates an OS for the server 110 itself. The server OS may be a
typical OS for a PC, such as UNIX or Windows.

The CPU emulation layer 420 emulates a CPU for supporting a mobile OS of a mobile OS
stack. The CPU may be a typical CPU for a mobile terminal such as an ARM.

The CPU emulation layer 420 includes a virtual architecture emulation layer 422 and a virtual
CPU system on chip (SOC) layer 424.

The virtual architecture emulation layer 422 emulates an architecture for operating the CPU
SOC of the virtual CPU SOC layer. The virtual architecture emulation layer 422 may support
a widely known architecture such as x86, MIPS, SPARC, ARM architecture, etc. The virtual
architecture emulation layer 422 may be a typical architecture emulator such as QEMU.

The virtual CPU SOC layer 424 emulates the CPU SOC operating on the virtual architecture.
The virtual CPU SOC layer 424 may be a typical CPU SOC emulator such as Goldfish.

A device emulator 426 may be plugged in the virtual CPU SOC layer 424 to emulate a device
of a terminal having a mobile terminal CPU mounted therein. That is, the virtual CPU SOC
layer 424 may include the device emulator 426.

The mobile OS stack layer 430 may operate as an application of the host layer 410 or the CPU
emulation layer 420, and may provide the function of the mobile OS.

The mobile OS stack layer 430 includes an embedded OS layer 432, a system library layer 434,
a virtual machine layer 436, and an application framework layer 438.

The embedded OS layer 432 is an embedded OS kernel for operating the virtual machine of
the mobile OS. The embedded OS kernel may be a typical embedded OS such as embedded
LINUX.

The system library layer 434 provides a system library for the embedded OS kernel. The system
library is a basic system library for a program of the embedded OS to receive a service from
the embedded OS kernel.

The virtual machine layer 436 provides a virtual machine for operating the mobile application.
The virtual machine may be a typical mobile OS virtual machine such as Dalvik and JAVA.

The application framework layer 438 provides classes for operating the mobile application.

The mobile OS stack layer 430 may use a binary for the virtual CPU provided in the CPU
emulation layer 420. Since the CPU emulation layer 420 supports the CPU and the architecture
used in the mobile terminal, the binary used in the mobile OS stack layer 430 may be the same
as that used in the mobile terminal. That is, the mobile OS stack layer 430 may use the binary
of the mobile OS used in the mobile terminal without changing.

The mobile application layer 440 operates as an application of the mobile OS stack layer 430.
That is, an application 422 of the mobile OS is executed in the mobile application layer 440.

The mobile OS stack layer 430 provides an environment of the mobile OS. Accordingly, a code
of the application 442 executed in the mobile application layer 440 may be the same as a code
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of an actual mobile application operating in the mobile OS used in the mobile terminal. That
is, the mobile application for the mobile terminal may operate in the mobile application layer
440 without changing or modifying the code.

The device emulator 426 emulates the device of the mobile OS used in the mobile terminal.
Accordingly, the device emulator may emulate an execution screen of the mobile OS and/or
the application, or a sound outputted from the mobile OS and/or the application as it is.

Virtual environment information outputted by the device emulator 426 may be transmitted to
the streaming server 120.

A plurality of CPU emulation layers 420 may be provided. Each of the plurality of CPU
emulation layers 420 may emulate a different CPU. Each of the plurality of CPU emulation
layers 420 may be to provide a virtual environment to one or more virtualization service
requestors (for example, the user of the terminal 150).

A plurality of mobile OS stack layers 430 may be provided. Each of the plurality of mobile OS
stack layers 430 may emulate a different OS. Each of the plurality of mobile OS stack
layers 430 may be provided in a different mobile OS stack layer 430. Each of the plurality of
mobile OS stack layers 430 may be to provide a virtual environment for one or more
virtualization service requestors.

That is, a plurality of CPU emulation layers 420 and/or a plurality of mobile OS stack
layers 430 may be provided to provide various virtual environments to the terminals 150, and
a separate CPU emulation layer 420 and/or mobile OS stack layer 430 may be generated for
each virtualization service requestor.

A plurality of applications 442 may be executed in the mobile application layer 440 according
to capability of the mobile OS.

The method according to an embodiment of the disclosure may be implemented in the form of
a program command that can be performed through various computer means, and may be
recorded on a computer-readable medium. The computer-readable medium may include
program commands, data files, data structures either alone or in combination. The program
commands recorded on the medium may be those that are especially designed and configured
for embodiments, or may be those that are publicly known and available to those skilled in the
computer software. Examples of the computer-readable medium include magnetic media such
as hard disks, floppy disks and magnetic tapes, optical media such as CD-ROMs and DVDs,
magneto-optical media such as floptical disks, and hardware devices such as ROMs, RAMs
and flash memories that are especially configured to store and execute program commands.
Examples of the program commands include machine language codes created by a compiler,
and high-level language codes that can be executed by a computer by using an interpreter. The
above hardware device may be configured to operate as one or more software modules for
performing operations of various embodiments, and vice versa.
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While the disclosure has been described with limited embodiments and the drawings, the
disclosure is not limited to the above-described embodiments and those skilled in the art can
made various changes and modifications from the above descriptions.

Therefore, the scope of the disclosure is defined not by explained embodiments but by the
appended claims and equivalents to the claims.
Explanation of Signs

110: Virtualization server
120:  Streaming server
150: Terminal

190: Web server
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