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SMART SET-TOP BOX AND OPERATION
METHOD FOR SMART SERVICE AND
DIGITAL TELEVISION SERVICE USING
SINGLE OPERATING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit of Korean Patent
Application Nos. 10-2011-0008397, 10-2011-0085177, filed
on Jan. 27,2011 and Aug. 25, 2011, respectively, filed in the
Korean Intellectual Property Office, the disclosures of which
are incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a smart set-top box

(STB) and an operating method thereof, and more particu-
larly, to a method of providing a smart service and a digital
television (DTV) service.

[0004] 2. Description of the Related Art

[0005] A set-top box (STB)is a device that receives a signal
from an external side via an Ethernet cable, a receiving
antenna for a satellite wave or a ground wave, a coaxial cable,
a telephone line, a VHF/UHF antenna, and the like, and
appropriately converts the received signal so as to display
corresponding contents on a television (TV) through a con-
nection with the TV. Here, the STB may be included in the TV
or may be a separate device.

[0006] A digital TV (DTV) service may be a service pro-
viding users with broadcast contents having a high definition
and ahigh quality audio, using a broadcast signal compressed
into a digital form. A smart service may be a service that
enables downloading of varied applications from an applica-
tion market and executing of the downloaded applications.
[0007] Recently, the smart service may be provided
through smart phones, tablet personal computers (PC), and
the like, in various forms, and the smart service may also be
provided via TVs. In this example, a technology that controls
a smart service and a DTV service provided via the TV using
a single operating system may be required.

[0008] Most java applications for interactive TVs may be
implemented based on the open cable application platform
(OCAP), the advanced common application (ACAP), the
multi-media home platform (MHP), and the globally execut-
able MHP (GEM). However, a basic knowledge for a digital
service may be required to implement the java applications
for interactive TVs in an environment including a great num-
ber of application program interfaces (APIs). Therefore, most
javaapplications for interactive TVs have not been commonly
utilized. Conventionally, the number of Android-platform-
based applications has dramatically increased, and knowl-
edge for the Android platform may be readily obtainable.
Accordingly, there are many attempts to provide a digital
broadcasting terminal device based on an Android-platform.

SUMMARY

[0009] An aspect of the present invention provides a
method and apparatus that may provide a digital television
(DTV) service and a smart service using a single device.

[0010] Another aspect of the present invention also pro-
vides a method and apparatus that may enable a developer to
readily develop a TV application merely using application

Jan. 31, 2013

programming interfaces (APIs) contained, in advance, in an
open platform, for example, an Android platform.

[0011] Still another aspect of the present invention also
provides a method and apparatus that may be readily embod-
ied without knowledge associated with the interactive TV
standards, for example, the open cable application platform
(OCAP), the multi-media home platform (MHP), and the
like.

[0012] Yet another aspect of the present invention also pro-
vides a method and apparatus that may enable a DTV stack
and an Android platform to be independent of each other, so
as to support a quick upgrading of a platform.

[0013] According to an aspect of the present invention,
there is provided a method of operating a smart set-top box
(STB) that provides a smart service and a DTV service using
a single operating system, the method including driving an
operating system including at least a plurality of libraries and
akernel including a binder driver and drivers for a plurality of
hardware devices, loading, in the operating system, applica-
tions designed based on an application programming inter-
face (API) of a framework corresponding to the operating
system, loading, in the operating system, a DTV stack includ-
ing a DTV service function and a security service function,
and allowing communication between at least one of the
applications and the DTV stack when the at least one of the
applications uses the binder driver included in the kernel of
the operating system to access the DTV service function
included in the DTV stack.

[0014] The operating system may correspond to an Android
operating system.

[0015] The allowing may include encapsulating transmit-
ted or received data in a parcel class.

[0016] The method may further include utilizing a DTV
hardware abstraction layer (DTV HAL) for communication
between the DTV service function and the security service
function included in the DTV stack.

[0017] The binder driver may perform an inter-process
communication (IPC) mechanism.

[0018] The method may further include accessing an appli-
cation market through a network, and downloading at least
one application from the application market based on selec-
tion by a user.

[0019] The DTV HAL may allow the communication
between the DTV service function and the security service
function using a library for hardware devices, a library for
non-hardware devices, and a library for the DTV stack.
[0020] The library for hardware devices may process an
access to hardware devices included in the smart STB, the
library for non-hardware devices may be distinguished from
the library for hardware devices, and may include modules
associated with the DTV HAL, and the library for the DTV
stack may include modules supporting the DTV service.
[0021] According to another aspect of the present inven-
tion, there is provided a method of embodying a platform that
provides a smart service and a DTV service using a single
operating system, the method including disposing, on a first
layer, the operating system including at least a plurality of
libraries and a kernel including a binder driver and drivers for
a plurality of hardware devices, disposing, on a second layer
that is an upper layer of the first layer, applications designed
based on an API of a framework corresponding to the oper-
ating system, disposing, on a third layer that is an upper layer
of the first layer and is a layer equivalent to the second layer,
a DTV stack including a DTV service function and a security
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service function. Here, communication between at least one
of the applications and the DTV stack may be performed
when the at least one of applications uses the binder driver
included in the kernel of the operating system so as to access
the DTV service function included in the DTV stack.

[0022] According to still another aspect of the present
invention, there is provided a smart STB, including a
memory, a processor, and a plurality of hardware devices,
providing a smart service and a DTV service in a single
operating system, the smart STB including the processor to
drive an operating system including at least a plurality of
libraries and a kernel including a binder driver and drivers for
the plurality of hardware devices, and the memory to load, in
the operating system, applications designed based on an API
of a framework corresponding to the operating system, and a
DTV stack including a DTV service function and a security
service function, and the processor may allow communica-
tion between at least one of the applications and the DTV
stack when the at least one of the applications uses the binder
driver included in the kernel of the operating system to access
the DTV service function included in the DTV stack.

[0023] The memory may store libraries of the DTV HAL in
a location referred to by a framework corresponding to the
operating system.

[0024] Additional aspects, features, and/or advantages of
the invention 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 invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and/or other aspects, features, and advantages
of the invention will become apparent and more readily
appreciated from the following description of embodiments,
taken in conjunction with the accompanying drawings of
which:

[0026] FIG. 1 is a diagram illustrating a configuration of a
smart set-top box (STB) providing a digital television (DTV)
service along with a smart service according to an embodi-
ment of the present invention;

[0027] FIG. 2 is a block diagram illustrating a smart STB
according to an embodiment of the present invention;
[0028] FIG. 3 is a diagram illustrating a configuration of a
system including a well-known Android operating system;
[0029] FIG. 4 is a diagram illustrating an architecture of an
Android DTV hardware abstraction layer (DTV HAL)
according to an embodiment of the present invention;
[0030] FIG. 5 is a flowchart illustrating a method of pro-
viding both a DTV service and a smart service according to an
embodiment of the present invention; and

[0031] FIG. 6 is a block diagram illustrating a smart STB
according to an embodiment of the present invention.

DETAILED DESCRIPTION

[0032] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings, wherein like reference
numerals refer to the like elements throughout. Embodiments
are described below to explain the present invention by refer-
ring to the figures.

[0033] A digital television (DTV) service may be a service
providing broadcast contents having a high-definition and a
high quality audio using a broadcast signal compressed into a
digital form, which is different from a conventional analog
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service. The DTV service may provide a greater amount of
information using digital signals, when compared to the ana-
log service and thus, may provide a data service. According to
the DTV service, users may be provided with an electronic
program guide (EPG) service that informs the users of a TV
program broadcasting time, information associated with cast
members, and the like, and a video on demand (VOD) service
that enables the users to select and view a desired program at
a desired time. To provide the DTV service, a set-top box
(STB) that restores the broadcast signal compressed into a
digital form to an original image and an original audio signal
may be required.

[0034] A smart service may be a service that enables down-
loading of varied applications from an application market, for
example, App Store, Android Market, Blackberry App World,
and the like, and enables executing of the downloaded appli-
cations. The applications may refer to various programs
executed based on an operating system. Examples of the
application may include an Internet browser, Google map,
YouTube, widgets, and the like, and there may be varied types
of application. App Store is the Apple online application
market from which iOS applications may be downloaded
with and/or without fee. Android Market is the online appli-
cation market, managed by Google, for Android applications.
A platform for the smart service may be, for example, an
Android-based open platform.

[0035] Embodiments of the present invention may provide
asmart STB that is able to provide a DTV service and a smart
service in a single operating system. That is, a user may be
able to use both the DTV service and the smart service in a
single operating system using a single device, for example,
the smart STB.

[0036] FIG. 1 illustrates a configuration of a smart STB
providing a DTV service along with a smart service according
to an embodiment of the present invention.

[0037] The smart STB may have varied hardware configu-
rations and varied software configurations. FIG. 1 shows the
configuration of the smart STB that provides both the DTV
service and the smart service.

[0038] The smart STB may include an Android operating
system, and may utilize various operating systems. For
example, an Android operating system-based Linux kernel
may be included. The smart STB may include an open source
virtual machine, a chipset driver, a DTV receiving module,
and a conditional access-connected module. The smart ser-
vice and the DTV service may be provided based on a frame-
work corresponding to an operating system, for example, a
well-known Android framework.

[0039] FIG. 2 illustrates a smart STB according to an
embodiment of the present invention.

[0040] Referring to FIG. 2, the smart STB may operate
based on an Android operating system 210.

[0041] The Android operating system 210 of FIG. 2, dis-
posed on a first layer, may include a Linux kernel, Bionic,
system libraries, and a binder driver for an inter-process com-
munication (IPC) 211. Here, both a DTV service and a smart
service may be provided based on the single Android operat-
ing system 210. In this example, the Android operating sys-
tem 210 may operate based on varied versions of Linux ker-
nel, for example, a Linux kernel 2.6.

[0042] The Linux kernel may operate first through a boot-
loader when the smart STB is booted up, and the Android
operating system 210 may perform an ‘init’ process that ini-
tializes a system after initializing a kernel.

EX. 1012
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[0043] The Android operating system 210 may include
Bionic, that is, the C standard library (Libc). Bionic is a C
library that is obtained by amending a Berkeley software
distribution (BSD)-based libc to be suitable for a mobile
environment, that is, an embedded environment, and may
support services specified for Android. All native codes oper-
ating in the Android operating system 210 may be compiled
using Bionic.

[0044] The Android operating system 210 may include a
binder driver that performs an Android IPC mechanism. The
IPC mechanism may refer to exchanging of data among pro-
cesses. The Android operating system 210 may perform com-
munication among processes of the Android operating system
210, for example, playback of a video, playback of an audio,
a camera, management of activities, and the like, using the
binder driver.

[0045] The Android operating system 210 will be described
with reference to FIG. 3. The Linux kernel manages a plural-
ity of hardware devices, an internal memory, a processor, a
networking, and the like, and the system libraries may be
configured to include a Dalvik virtual machine (DVM) and
libraries to be used for utilizing a plurality of hardware
devices to play back a graphic, a moving picture, and the like.
[0046] A security service module 232 included in a DTV
stack 230, disposed on an upper layer of the first layer, may
control a conditional-access of a user, in the Android operat-
ing system 210. For example, the security service module 232
may be embodied by eXchangeable Conditional Access Sys-
tem Secure Micro (XCAS SM).

[0047] The security service module 232 for the security
service may include a security monitor, for example, an
exchangeable conditional access system (XCAS) monitor,
and a security client, for example, a conditional access system
(CAS) client. The security service module 232 for the secu-
rity service may provide a platform for executing the security
client, for example, installing and updating of the security
client, and providing of a security function.

[0048] The DTV stack 230 may provide the user with a
DTV service included in the DTV stack 230 that provides a
DTV service, in the Android operating system 210 based on
qualification of the user. In particular, the DTV stack 230 may
insert a portion of a conventional STB that provides a DTV
service, into an Android platform. The DTV stack 230 may
provide a function of parsing and caching a DTV service
broadcast information table, a function of connecting data
over cable service interface specification (DOCSIS) set-top
gate way (DSG), a function of connecting interactive com-
munication, for example, a cable modem or a local area
network (LAN), a security function, for example, XCAS, a
function of upgrading a system, and the like. To support the
functions, a DTV service block 231 may include a DTV
manager block, a system/OTC block, a security manager
block, a DOCSIS/DSG block, a program specific information
protocol/service information (PSIP/SI) block, and the like.

[0049] A hardware abstraction layer (HAL) 250 may allow
the Android operating system 210 to communicate with the
DTV stack 230 based on Android. Here, the DTV HAL 250
may be obtained by abstraction of an interface of a device
driver 212. An example of the device driver 212 may include
the Trident device driver. The configuration of the DTV HAL
250 will be described with reference to FIG. 4.

[0050] The Android framework 221 may include an appli-
cation programming interface (API) for applications. The
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Android operating system 211 may execute and/or load var-
ied applications 222 and 223 using the Android framework
221.

[0051] The user may play back, through a DTV, an image
associated with an Android application using the Android
framework 221 through a Java TV/home audio video interop-
erability (HAVi)/open cable application platform (OCAP)
subset. That is, the Android framework 221 may provide DTV
broadcast contents to the DVM on which the Android appli-
cation operates.

[0052] The Java TV/HAViI/OCAP subset may be middle-
ware for providing the DTV service. In particular, a Java TV
may be a Java-based software framework for providing the
DTV service, and may be an interface for a developer who
develops software operating in an interactive TV service and
a digital broadcast receiver. The HAVi may be middleware
supporting data communication and the controlling of sound
and imaging devices. The OCAP may be middleware for
broadcasting data of an interactive host defined by Cable-
Labs. The Java TV/HAViI/OCAP subset may include a few
APIs of the Java TV, the HAVi, and the OCAP for supporting
the DTV service and the Android application.

[0053] The smart STB may include the Android applica-
tions 222 and 223 implemented in the Android operating
system 211. Here, the Android applications may include the
basic applications 223, for example, Internet browse, a map,
and the like, and applications 222 downloaded from an appli-
cation market.

[0054] The application 222 may be a fused application of
DTV broadcast contents and an Android application. Accord-
ingly, the user may use varied Android applications along
with DTV broadcast contents associated with corresponding
applications, through the smart STB. The user may execute an
Android application while receiving the DTV service through
the smart STB.

[0055] The smart STB may download applications associ-
ated witha DTV service from an application market including
a plurality of applications associated with the DTV service,
based on selection of the user. Also, the smart STB may be
able to download varied Android applications that are not
associated with the DTV service.

[0056] A homescreen ofan Android DTV ofthe smart STB
may include varied menus, for example, an ‘Application Mar-
ket’ menu, a ‘TV guide’ menu, a “VOD’ menu, a ‘view TV’
menu, a ‘Widget” menu, a ‘personal video recorder (PVR)’
menu, a “Time Shift’ menu, a ‘Settings’ menu, and the like.
[0057] Forexample, when the user selects the ‘Application
Market” menu, the smart STB may access an application
market, and may download varied applications based on the
selection of the user. When the user selects one of applications
stored in the smart STB, the smart STB may execute the
corresponding application.

[0058] The method of providing the smart service and the
DTV service using the single Android operating system 210
has been described. The Android framework 221 may be
allowed to communicate with the DTV service (block) 231
included in the DTV stack 230, through the binder driver that
uses the IPC mechanism. That is, the embodiments of the
present invention may provide the DTV service and the smart
service in a single operating system, using the binder driver
included in the operating system 210.

[0059] Inthis example, data exchanged during the commu-
nication between the Android framework 221 and the DTV
service (block) 231 included in the DTV stack 230 may be
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encapsulated in a class for transmission and reception. In
addition, a security manager of the DTV service (block) 231
and a security client of the security service (module) 232 may
perform transmission and reception of data based on a socket
communication scheme, and the security client may be
embodied to be compatible with another CAS. Also, the DTV
service (block) 231 and the security service (module) 232
may be embodied to operate irrespective of a specification of
hardware and a type of hardware.

[0060] FIG. 3 illustrates a configuration of a system includ-
ing a well-known Android operating system.

[0061] Referring to FIG. 3, the Android operating system
may be configured to include four layers. A Linux kernel 310
may manage networking in addition to managing of hardware
devices, an internal memory, and processes. A library layer
320 based on C/C++may be configured to include Dalvik VM
and a library for a plurality of hardware devices for playback
of a graphic, a moving picture, and the like. An Android
framework or an application framework 330 may provide a
java API to be used for generating an application. An appli-
cation layer 340 may be a most upper layer in which appli-
cations developed by developers using an API of the applica-
tion framework 330 are distributed and executed. An Android
platform may be an open platform in which sources of all
layers are opened, and may be mainly utilized for a smart-
phone.

[0062] As described in the foregoing, embodiments of the
present invention may provide a unique platform for provid-
ing the smart service and the DTV service in the Android
operating system.

[0063] FIG. 4 illustrates an architecture of an Android DTV
HAL according to an embodiment of the present invention.
[0064] Referring to FIG. 4, the architecture of the Android
DTV HAL may provide a DTV stack that is based on an
Android operating system and that includes a DTV service
and a security service, and may provide libraries for commu-
nication with the Android operating system, that is, a libhard-
ware 410, a non-libhardware 420, and libhardware for DTV
430. In particular, the architecture of the Android DTV HAL
may include the libhardware 410 corresponding to a library
for hardware devices, the non-libhardware 420 correspond-
ing to a library for non-hardware devices, and the libhardware
for DTV 430 corresponding to a library for the DTV stack.
[0065] The libhardware 410 may be used for accessing a
hardware device included in a smart STB of an Android
system. The libhardware 410 may include a module associ-
ated with a graphic, a sensor, a global positioning system
(GPS), a camera, or the like.

[0066] The non-libhardware 420 may include a module
associated with the Android DTV HAL among modules that
are excluded from the libhardware 410. For example, the
non-libhardware 420 may include multi-media frameworks,
such as, the electronic guarantee letter (EGL) framework, the
OPenMAX (OMX) framework, the stagefright framework. In
particular, the EGL may be a native platform interface, and
may define a glue interface layer function between a prede-
termined platform system and an OpenGL ES API. The OMX
framework may be the standard API media interface of Khro-
nos Group, and the stagefright framework may be a media
framework created by Google.

[0067] The libhardware for DTV 430 may include modules
added for the DTV service, excluding the module included in
the libhardware 410. The libhardware for DTV 430 may
provide varied functions, for example, tuning of a DTV, zap-
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ping ofa DTV, and the like, based on each module included in
the libhardware for DTV 430. Each module included in the
libhardware for DTV 430 of FIG. 4 may exist in a form of a
library, and libraries of a DTV HAL may be stored in a
location referred to by the Android framework so as to reuse
the libraries used by the DTV stack. Accordingly, a Android
application service utilizes the libraries.

[0068] FIG. 5illustrates a method of providing botha DTV
service and a smart service according to an embodiment of the
present invention.

[0069] Referring to FIG. 5, a smart STB may drive an
operating system that includes at least a plurality of libraries
and a kernel including a binder driver and drivers for a plu-
rality of hardware devices in operation 510.

[0070] The smart STB may load a DTV stack including a
DTV service function and a security service function in the
operating system, and may execute a security service in
operation 520. Accordingly, a conditional-access of a user
may be controlled.

[0071] The smart STB may provide the user with a DTV
service through the DTV stack that provides a DTV service in
an Android operating system based on a qualification of the
user in operation 530.

[0072] The smart STB may load applications designed
based on an API of a framework corresponding to the oper-
ating system, in the operating system, and may execute at
least one application so as to provide the user with a smart
service in operation 540.

[0073] Although it is not explicitly illustrated in FIG. 5,
embodiments of the present invention may allow communi-
cation between at least one of the applications and the DTV
stack when the at least one of the application uses the binder
driver included in the kernel of the operating system to access
the DTV service function included in the DTV stack. In this
example, a DTV HAL may be utilized to perform communi-
cation between the DTV service function and the security
service function included in the DTV stack.

[0074] A method of operating the smart STB has been
described. The embodiments described in the foregoing with
respect to FIGS. 1 through 4 may be applicable to the method
of operating the smart STB and thus, detailed descriptions
thereof will be omitted.

[0075] The method according to the above-described
embodiments of the present invention may be recorded in
non-transitory computer readable media including program
instructions to implement various operations embodied by a
computer. The media may also include, alone or in combina-
tion with the program instructions, data files, data structures,
and the like. Examples of non-transitory computer readable
media include magnetic media such as hard disks, floppy
disks, and magnetic tape; optical media such as CD ROM
discs and DVDs; magneto-optical media such as floptical
discs; and hardware devices that are specially configured to
store and perform program instructions, such as read-only
memory (ROM), random access memory (RAM), flash
memory, and the like. Examples of program instructions
include both machine code, such as produced by a compiler,
and files containing higher level code that may be executed by
the computer using an interpreter.

[0076] FIG. 6 illustrates a smart STB according to an
embodiment of the present invention.

[0077] Referring to FIG. 6, the smart STB may include a
processor 610, a memory 620, and a plurality of hardware
devices 630. Here, the plurality of hardware devices 630 may
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include varied devices, for example, a keyboard, a tuner, a
decoder, a modulator, network devices, sensors, and the like.
[0078] The processor 610 may drive an operating system
including at least a plurality of libraries and a kernel including
a binder driver and drivers for the plurality of hardware
devices 630. In this example, in the operating system, appli-
cations designed based on an API of a framework correspond-
ing to the operating system and a DTV stack includinga DTV
service function and a security service function may be
loaded into the memory 620.

[0079] In this example, the processor 610 may allow com-
munication between at least one of the applications and the
DTYV stack when the at least one of the applications uses the
binder driver included in the kernel of the operating system to
access the DTV service function included in the DTV stack.
Accordingly, a smart service and the DTV service may be
provided in a single operating system.

[0080] The embodiments described in the foregoing with
reference to FIGS. 1 through 5 may be applicable to the smart
STB of FIG. 6 and thus, detailed descriptions thereof will be
omitted.

[0081] The embodiments of the present invention may pro-
vide a method and apparatus that may provide a DTV service
and a smart service using a single device.

[0082] The embodiments of the present invention may pro-
vide a method and apparatus that may enable a developer to
readily develop a TV application merely using

[0083] APIs contained, in advance, to an open platform
such as an Android platform.

[0084] The embodiments of the present invention may pro-
vide a method and apparatus that may be readily embodied
without knowledge associated with an interactive TV stan-
dard, for example, OCAP, MHP, and the like.

[0085] The embodiments of the present invention may pro-
vide a method and apparatus that may enablea DTV stackand
an Android platform to be independent of each other so as to
support a quick upgrading of a platform.

[0086] Although a few embodiments of the present inven-
tion have been shown and described, the present invention is
not limited to the described embodiments. Instead, it would
be appreciated by those skilled in the art that changes may be
made to these embodiments without departing from the prin-
ciples and spirit of the invention, the scope of which is defined
by the claims and their equivalents.

What is claimed is:

1. A method of operating a smart set-top box (STB) that
provides a smart service and a digital television (DTV) ser-
vice using a single operating system, the method comprising:

driving an operating system comprising at least a plurality

of libraries and a kernel including a binder driver and
drivers for a plurality of hardware devices;
loading, in the operating system, applications designed
based on an application programming interface (API) of
a framework corresponding to the operating system;

loading, in the operating system, a DTV stack including a
DTV service function and a security service function;
and

allowing communication between at least one of the appli-

cations and the DTV stack when the at least one of the
applications uses the binder driver included in the kernel
ofthe operating system to access the DTV service func-
tion included in the DTV stack.

2. The method of claim 1, wherein the operating system
corresponds to an Android operating system.
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3. The method of claim 1, wherein the allowing comprises:

encapsulating transmitted or received data in a parcel class.

4. The method of claim 1, further comprising:

utilizing a DTV hardware abstraction layer (DTV HAL)

for communication between the DTV service function
and the security service function included in the DTV
stack.

5. The method of claim 4, wherein the DTV HAL allows
the communication between the DTV service function and
the security service function using a library for hardware
devices, a library for non-hardware devices, and a library for
the DTV stack.

6. The method of claim 5, wherein:

the library for hardware devices processes an access to

hardware devices included in the smart STB;

the library for non-hardware devices is distinguished from

the library for hardware devices, and includes modules
associated with the DTV HAL; and

the library for the DTV stack includes modules supporting

the DTV service.

7. The method of claim 1, wherein the binder driver per-
forms an inter-process communication (IPC) mechanism.

8. The method of claim 1, further comprising:

accessing an application market through a network; and

downloading at least one application from the application

market based on selection by a user.

9. The method of claim 1, wherein:

the DTV stack supports an electronic program guide (EPG)

service or a video-on-demand (VOD) service; and

the applications are downloaded through the smart service.

10. A non-transitory computer-readable medium compris-
ing a program for instructing a computer to perform the
method of claim 1.

11. A smart set-top box (STB), comprising a memory, a
processor, and a plurality of hardware devices, providing a
smart service and a digital television (DTV) service in a
single operating system, the smart STB comprising:

the processor to drive an operating system comprising at

least a plurality of libraries and a kernel including a
binder driver and drivers for the plurality of hardware
devices; and

the memory to load, in the operating system, applications

designed based on an application programming inter-
face (API) of a framework corresponding to the operat-
ing system, and a DTV stack including a DTV service
function and a security service function,

wherein the processor allows communication between at

least one of'the applications and the DTV stack when the
at least one of the applications uses the binder driver
included in the kernel of the operating system to access
the DTV service function included in the DTV stack.

12. The smart STB of claim 11, wherein:

the operating system is disposed on a first layer;

the applications designed based on the API of the frame-

work corresponding to the operating system are dis-
posed on a second layer that is an upper layer of the first
layer; and

the DTV stack including the DTV service function and the

security service function is disposed on a third layer,
which is an upper layer of the first layer and is a layer
equivalent to the second layer.

13. The smart STB of claim 11, wherein the operating
system corresponds to an Android operating system.
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14. The smart STB of claim 11, wherein the binder driver
performs inter-process communication (IPC) mechanism.

15. The smart STB of claim 11, wherein the processor uses
a DTV hardware abstraction layer (DTV HAL) for commu-
nication between the DTV service function and the security
service function included in the DTV stack.
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16. The smart STB of claim 15, wherein the memory stores
libraries of the DTV HAL in a location referred to by a
framework corresponding to the operating system.
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