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[DESCRIPTION]
METHOD AND APPARATUS FOR REPRODUCING A DATA RECORDED IN

RECORDING MEDIUM USING A LOCAL STORAGE

Technical Field

The present invention relates to a method and
apparatus for reproducing data from a recording medium, and
more particularly to a method and apparatus for reproducing
data from a recording medium using a local storage

contained in an optical recording/reproducing device.

Background Art

Generally, there has been widely used an optical
disc acting as a recording medium capable of recording a
large amount of data therein. Particularly, there has
recently been developed a.high-density optical recording
medium capable of recording/storing high-quality video
data and high-quality audio data for a long period of
time, for example, a Blu-ray Disc (BD).

The BD based on the next-generation recording medium
technique has been considered to be the next-generation
optical recording solution capable of storing much more
data than a conventional DVD. In recent times, many

developers have conducted intensive research into the
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international standard technical specification associated
with the BD along with those of other digital devices.

In association with the above-mentioned situation,
there has recently been developed an optical
recording/reproducing device based on the BD international
standard, but the BD international standard has not yet
been completed, such that many limitations and problems
occur in developing the optical recording/reproducing
device.

Particularly, the above-mentioned optical
recording/reproducing device must consider not only a basic
function for recording/reproducing data of the BD, but also
an additional function for enabling the optical
recording/reproducing device to interact with peripheral
digital devices. In other words, the optical
recording/reproducing device must receive an external input
signal, must display the received signal, and must
reproduce desired data using the external input signal and
the BD.

However, a method for reproducing data from the
recording medium to simultaneously reproduce the external
input signal and data of the BD has not yet been
established, such that many limitations and problems occur
in developing a BD-based optical recording/reproducing

device.
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Disclosure of Invention

Accordingly, the present invention is directed to a
method and apparatds for reproducing data from a recording
medium using a local storage that substantially obviate one
or more problems due to limitations and disadvantages of
the related art.

An object of the present invention devised to solve
the problem lies on a method and apparatus for reproducing
data suitable for a recording medium.

Another object of the present invention devised to
solve the problem lies on a playback system‘which includes
a local storage capable of receiving/storing data from an
external part, and simultaneously reproduces data stored in
the local storage and data recorded in a recording medium,
and a method for reproducing data from the recording medium.

A further object of the present invention devised to
solve the problem lies on a method for forming a virtual
file structure capable of reproducing data stored in the
recording medium.

A further object of the present invention devised to
solve the problem lies on a preferred file structure for
storing data in the local storage.

The object of the present invention can be achieved

by providing a method for reproducing data of a recording
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medium using a local storage comprising the steps of: a)
reading a binding unit contained in a directory associated
with a recording medium from a file structure contained in
the local storage; b) performing a binding operation for
combining the read binding unit with the file structure
contained in the recording medium, and forming a virtual
package; and c) reproducing data stored in the recording
medium and/or data stored in the local storage using the
formed virtual package.

In another aspect of the present invention, provided
herein is a method for constructing a local storage file
system comprising the éteps of: a) allowing an org ID
directory for each content provider to have at least one
disc ID directory and a single shared directory; b)
allowing each disc ID directory to have a first binding
unit combined with only a corresponding recording medium
(i.e., a disc); and c¢) allowing the single shared directory
to have a second binding unit combined with all recording
mediums (i.e., discs) provided from the content provider.

In a further aspect of the present invention,
provided herein 1is a method for constructing a local
storage file system comprising the steps of: a) allowing an
org ID directory for each content provider to include at
least one disc ID directory; and b) allowing the disc ID

directory to include a first directory which has an active
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directory (Active) capable of constructing a current
binding unit and an inactive directory (Inactive) incapable
of the current binding unit.

In a further aspect of the present invention,
provided herein is a method for forming a virtual package
comprising the steps of: a) reading a file structure
contained in a recording medium (i.e., a disc package)
capable of reproducing original data recorded in the
recording medium; b) reading a binding unit which 1is
associated with the recording medium from a directory
having the same identification (ID) information as that of
the recording medium of a local storage file structure; and
c) combining the read binding unit with the disc package,
and forming a virtual package capable of reproducing
original data contained in the recording medium and/or
additional data contained in the local storage.

In a further aspect of the present invention,
provided herein is a method for forming a virtual package
comprising the steps of: a) reading an original file for
reproducing original data contained in a recording medium,
and reading an additional file contained in a local
storage; b) if the original file has the same name as that
of the additional file, replacing the original file with
the additional file; and c) i1f the original file has a name

different from that of the additional file, adding or
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appending the additional file, and forming the virtual
package.

In a further aspect of the present invention,
provided herein is an apparatus for reproducing data of a
recording medium using a local storage comprising: a pickup
unit for reading original data from a recording medium; a
local storage for storing additional data associated with
the original data, and includiﬁg a file structure for
managing the additional data, such that the file structure
includes at least one directory for identifying individual
recording mediums; and a controller for forming a virtual
file system to simultaneolUsly reproduce the original data
and/or the additional data, and forming a virtual package
capable of reproducing the original data and the additional

data using the virtual file system.

Brief Description of Drawings

The accompanying drawings, which are included to
provide a further understanding of the invention,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the
invention.

In the drawings:

FIG. 1 is a conceptual diagram illustrating a method

and apparatus for reproducing data from a recording medium
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according to the present invention;

FIG. 2 is a conceptual diagram illustrating a file
structure recorded in an optical disc acting as a recording
medium and a method for reproducing a specific title using
the file structure;

FIG. 3 1is a structural diagram illustrating a data
record structure of an optical disc acting as a recording
medium according to the present invention;

FIG. 4A is a block diagram illustrating an optical
recording/reproducing device according to the present
invention;

FIG. 4B i1s a block diagram illustrating an apparatus
for reproducing data wusing a local storage from among
overall components contained in the optical
recording/reproducing device according to the present
invention;

FIG. 5 is a conceptual diagram illustrating a method
for forming a virtual file system capable of reproducing
data recorded in a recording medium and data recorded in a
local storage according to the present invention;

FIGS. 6A~6G are conceptual file structures for use
in a local storage file system in accordance with a variety
of preferred embodiments of the present invention;

FIG. 7 is a conceptual diagram illustrating a method

for forming a virtual package according to the present
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invention;
FIGS. 8A~8C are conceptual file structures for use

in a local storage file system in accordance with other

preferred embodiments of the present invention;
FIGS. 9A—~9C are conceptual diagrams dillustrating

methods for forming another virtual package according to

the present invention; and
FIGS. 10A~10D are conceptual file structures for use

in a local storage file system in accordance with still

other preferred embodiments of the present invention.

Best Mode for Carrying Out the Invention

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings.

A method and apparatus for reproducing data from a
recording medium using a local storage will hereinafter be
described with reference to the annexed drawings.

Prior to describing the present invention, it should
be noted that most terms disclosed in the present invention
correspond to general terms well known in the art, but some
terms have been selected by the applicant as necessary and
will hereinafter be disclosed in the following description

of the present invention. Therefore, it is preferable that
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the terms defined by the applicant be understood on the
basis of their meanings in the present invention.

A recording medium for use in the present invention
is indicative of all recordable mediums, for example, an
optical disc, and a magnetic tape, etc., according to
various recording schemes.

For the convenience of description and Dbetter
understanding of the present iﬁvention, the optical disc,
such as a BD, will hereinafter be exemplarily used as the
above-mentioned recording medium in the present invention.
It should be noted that technical ideas of the present
invention can be applied to other recording mediums without
departing from the scope and spirit of the invention.

The term “local storage” i1s dindicative of a storage
unit contained in an optical recording/reproducing device
10 shown in FIG. 1. In more detail, the term “local
storage” is indicative of a component capable of receiving
necessary information or data from a user, and storing the
received information or data. For example, a general local
storage may be indicative of a Hard Disc Drive (HDD), but
it should be noted that the term “local storage” of the
present invention 1s not limited to the HDD, and is
applicable to other examples as necessary.

Particularly, the term “local storage” is indicative

of a storage unit for storing data associated with a
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recording medium such as a BD. The data assoclated with
the recording medium is generally downloaded from an
external device. In association with the above-mentioned
description, it is obvious to those skilled in the art that
the local storage may directly read some permission data
from the recording medium, and may generate system data
(e.qg., metadata) associated with  record/reproduction
operations of the recording medium, such that the system
data may be stored in the local storage.

The term “binding unit” is indicative of a set of
files stored in the local storage. Particularly, the
binaing unit is indicative of a set of information (i.e.,
an information set) associated with a specific recording
medium. In this case, the information set is replaced with
or is added to file information contained in the specific
recording medium, such that it can simultaneously reproduce
data of the recording medium and déta of the local storage.
A detailed description of the binding unit will be given
later.

For the convenience of description, data recorded in
the recording medium is referred to as “original data”,
data associated with the recording medium from among a
plurality of data units stored in the local storage is
referred to as “additional data”.

FIG. 1 is a conceptual diagram illustrating a method
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and apparatus for reproducing data according to the present
invention. Unified usages of the optical
recording/reproducing 10 and peripheral devices are shown
in FIG. 1.

The optical recording/reproducing device 10 can
record/reproduce. data in/from various optical discs having
different formats. If necessary, the optical
recording/reproducing device 10 can record/reproduce
specific data in/from only a specific optical disc such as
a BD, or can reproduce the data from the optical disc
without recording the data in the same. It should be noted
that the present invention exemplarily uses a BD-player
capable of reproducing data from the BD or a BD-recorder
capable of recording data in the BD in consideration of
correlation between the BD and peripheral devices for the
convenience of description. It is well known in the art
that the optical recording/reproduction device 10 is also
applicable to a drive embedded in a specific device such as
a computer.

The optical recording/reproducing device 10 - records
or reproduces data in/from the optical disc 30, receives an
external input signal, performs a signal process on the
received signal, and transmits the signal processed result
to the external display 20, such that a user can view the

signal processed result on the display 20. 1In this case,
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there 1s no limitation in a receivable external signal.
For example, representative external input signals may be
determined to be a DTV-associated signal and an Internet-
assoclated signal, etc. Specifically, the Internet is
indicative of a communication network to which a user
easily gains access, such that the wuser can download
specific Internet data using the optical
recording/reproducing device 10, and can use the downloaded
data.

In association with the above-mentioned description,
an entity for providing content data used as an external
source is generally referred to as a content provider (CP).

When original data is recorded in the optical disc 30
seated in the optical recording/reproducing device 10, and
additional data associated with the original data is
present in other storage locations (e.g., Internet), the
present invention aims to reproduce the original data and
the additional data at the same time.

For example, it 1s assumed that multiplexed AV
(Audio/Video) streams are recorded as the original data
recorded in the optical disc, and additional data for use
in the Internet is an audio stream different from an audio
stream (e.g., Korean) of the original data. In this case,
some users may download a specific audio stream (e.g.,

English) acting as additional data from the Internet, may
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desire to reproduce the downloaded audio stream along with
the AV stream acting as original data, or may desire to
reproduce only the additional data. In order to implement
the - above-mentioned desires of the users, correlation
between the original data and the additional data must be
established, and there is needed a systemized method for
managing/reproducing the above-mentioned data according to
a user request.

For the convenience of description, although a signal
recorded in the disc is referred to as original data, and
other signals existing in the outside of the disc are
referred to as additional data, it should be noted that the
original data and the additional data are not limited to
any specific data.

Generally, additional data may be indicative of audio
data, presentation éraphic (PG) data, interactive graphic
(IG) data, or text subtitle, etc., but the additional data
may also be indicative of a multiplexed AV stream including
the above-mentioned data and video data. In other words,
data associated with the original data simultaneously
existing in the local storage may act as additional data.

In order to satisfy the above-mentioned user redquests,
a predetermined file structure must be established between
the original data and the additional data. Accordingly, a

file structure and data record structure for use in the BD
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will hereinafter be described with reference to FIGS. 2-3.

FIG. 2 is a conceptual diagram illustrating a file
structure for reproducing/managing the original data
recorded in an optical disc, and a method for reproducing a
specific title according to the file structure.

An example of the above-mentioned file structure is
shown in FIG. 2. The file structure according to the
present invention includes one or more BD directories
(BDMV) under a single root directory. The BD directory
(BDMV) includes not only an index file “index” acting as a
general file (i.e., an upper file) capable of guaranteeing
user interactivity, but also the above-mentioned object.
The file structure includes a varilety of directories for
storing information of actual data recorded in a disc and
other information associated with a method for reproducing
the data, for example, a playlist directory (PLAYLIST), a
clip information directory (CLIPINF), a stream directory
(STREAM), an auxiliary directory (AUXDATA), and a backup
directory (BACKUP). The above-mentioned directories and a
variety of files included in the directory will hereinafter
be described.

The AUXDATA directory includes an additional data
file for rgproducing data of the disc. For example, the
AUXDATA directory includes a “Sound.bdmv” file for

providing a user with sound data when an interactive
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graphic function is executed, and an “1111ll.otf” file for
providing the user with font information when data of the
disc is reproduced.

The stream directory (STREAM) includes a plurality of
AV stream files recorded in a disc according to a specific
format. Generally, individual streams are recorded using
an MPEG-2 based transport packet, and the stream directory
(STREAM) uses extension names of stream files (01000.m2ts
and 02000.m2ts) as a specific extension name “*.m2ts”.
Particularly, if video/audio/graphic information from among
the above-mentioned streams is multiplexed, the multiplexed
information is called an AV stream, and a single title is
composed of at least one AV stream file,

The clip information (Clip-info) directory (CLIPINF)
is composed of a plurality of clip-info files (01000.clpi
and 02000.clpi) connected to the above-mentioned stream
files on a one-to-one basis. Particularly, the clip-info
files (*.clpi) record attribute information and timing
information of the stream files (*.m2ts) therein. The
clip-info files (*.clpi) connected to the stream files
(*.m2ts) on a one-to-one basis are generically referred to
as a “Clip”. In other words, this means that a single clip
is indicative of data composed of a stream file (*.m2ts)
and a clip-info file (*.clpi)L A clip recorded in the disc

is referred to as an original clip. A clip, which is
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downloaded and stored in a local storage, is referred to as
an additional clip.

The playlist directory (PLAYLIST) includes a
plurality of playlist files (*.mpls). FEach playlist file
(*.mpls) includes one or more playitems (PlayItem) and one
or more sub-playitems (SubPlayItem). Each playitem
(PlayItem) and each sub-playitem (SubPlayItem) are adapted
to designate a playing interval during which a specific
clip is reproduced. The playitem (PlayIltem) and the sub-
playitem (SubPlayItem) include information associated with
a specific clip to be reproduced, i.e., information
associated with a reproduction start time (IN-Time) and
other information associated with a reproduction
termination time (OUT-Time) of the specific clip.

In association with the above-mentioned description,
a process for reproducing data using at least one playitem
(PlayItem) in the playlist file is referred to as a main
path, and a process for reproducing data using individual
sub-play items (SubPlayItem) is referred to as a sub-path.
The playlist file must contain a single main path. The
playlist file may contain at least’one sub-path according
to the presence or absence of the sub-playitem
(SubPlayItem) as necessary.

In conclusion, the playlist file reproduces a desired

clip by combination of one or more playitems (PlayItem).
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The backup directory (BACKUP) stores a plurality of
duplicate files, i.e., a duplicate file (also called
“copied files”) of the index file “index” storing
information associated with disc reproduction, a duplicate
file of the object file “MovieObject”, duplicate files of
all playlist files (*.mpls) contained in the playlist
directory (PLAYLIST), and duplicate files of all clip-info
files (*.clpi) contained in the clip-info directory
(CLIPINF). If the above-mentioned files (“index”,
“MovieObject”, “*.mpls”, and “*.clpi”) are damaged, a disc

reproduction process is also fatally damaged, such that the

rbackup directory (BACKUP) is designed to pre-store

duplicate files of the above-mentioned files as backup
files.

In association with the above-mentioned description,
a method for reproducing a specific title using the above-
mentioned disc file structure is shown in FIG. 2.

If a user enters a title reproduction command in
assoclation with a title used as an index file (also called
“index table”), reproduction of the title begins. A
detailed description thereof will hereinafter be described.

The index file (index.bdmv) includes first playback
information “First Playback” indicative of information
assoclated with a first reproduction image when data of a

corresponding disc is loaded, top menu information “Top
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Menu” for providing a menu image, and at least one title
information “Title #1~Title #n”.

If the disc 30 is loaded in the optical
recording/reproducing device 10, title menu information
associated with the index table is provided to the user via
the display 20. If the user selects a specific title or a
specific menu contained in a menu image, data reproduction
begins according to a scenario pre-defined by a disc
manufacturer. In other words, if the user enters a command
for reproducing a specific title (e.g., title #1), a
specific playlist file is executed according to a command
contained in the object file (MovieObject) of the
reproduction/management file structure. Thereafter, one or
more clips (e.g., Clip #1 —Clip #3) constructing the title
#1 are reproduced by a specific playitem and/or sub-
p;ayitem contained in the playlist file.according to the
playlist file information.

FIG. 3 1is a structural diagram illustrating a data
record structure recorded in a recording medium according
to the present invention. In more detail, FIG. 3 shows a
disc record format of information associated with the file
structure. As shown in FIG. 3, from the viewpoint of an
inner area of the disc, the above-mentioned disc structure
sequentially includes a file system information area

serving as system information for managing overall files, a
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database area for recording a playlist file and a clip-info
file to reproduce a recorded AV stream (*.m2ts), and an AV
stream area for recording a plurality of streams composed
of audio data, video data, and graphic data, etc.
Particularly, it should be noted that data recorded in the
AV stream area may be determined to be original data as
previously stated above. |

The present invention provides a method and apparatus
for simultaneously reproducing original data (e.g., a file
structure shown in FIG. 2) recorded in the disc and
additional data recorded in the local storage, and a
variety of preferred embodiments according to the present
invention will hereinafter be described.

FIG. 4A is a block diagram illustrating the optical
recording/reproducing device 10 according to the present
invention.

Referring to FIG. 4A, the optical
recording/reproducing device 10 includes a pickup unit 11,
a servo unit 14,‘ a signal processor 13, and a
microprocessor 16. The pickup unit 11 reads original data
recorded in the optical disc and management information
including reproduction/management file information. The
servo unit 14 controls operations of the pickup unit 11.
The signal processor 13 receives a reproduction signal from

the pickup unit 11, restores the received reproduction
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signal to a desired signal value, or modulates a sigﬁal to
be recorded into another signal recorded in the optical
disc, such that it transmits the restored or modulated
result. The microprocessor 16 controls mutual operations
of the above-mentioned components.

A controller 12 downloads additional data from
outside of the optical disc upon receiving a command from a
user, stores the downloaded additional data in the local
storage 15, and configures a virtual file system (VFS) to
reproduce the original data recorded in the optical disc
and the additional data stored in the local storage. The
controller 12 forms a virtual file structure (hereinafter
referred to as a virtual package) including the original
data and assoclated additional data wusing the VFS, and
reproduces the original data and/or the additional data
using the formed virtual package upon receiving a request
from a user.

In association with the above-mentioned description,
a detailed description of the VFS and the virtual package
will hereinafter be described with reference to drawings
from FIG. 5.

A decoder 17 finally decodes output data (i.e.,
original data and/or additional data) wupon receiving a
control signal from the controller 12, and provides the

user with the decoded result.
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An encoder 18 converts an input signal into a
specific format signal (e.g., an MPEG2 transport stream)
upon receiving a control signal froﬁ the confroller 12, and
transmits the converted result to the signal processor 13.

The new virtual package may be stored in the local
storage 15 such that it can be re-used in the future. Also,
the new virtual package may be temporarily stored in an
additional dynamic memory, and may then be used.

FIG. 4B is a block diagram illustrating an apparatus
for reproducing data of an optical disc using a local
storage from among overall components contained in the
optical recording/reproducing device 10 according to the
present invention.

Information stored in the local storage 15 will
hereinafter be described. The local storage 15 according
to the present invention  stores file information
(Directory-File Tree Information for Disc id #n) including
directories and files of individual disc identification
(ID) information, and a plurality of additional clips
downloaded from an external part. The local étorage 15 may
further store binding information for a binding operation
associated with a disc package, and a plurality of files
(Content Identifying Info files) for explaining content
data stored in the local storage 15.

Specifically, the local storage 15 may include a
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plurality of file information units (Directory-File Tree
Information for Disc_id #n) to cope with different discs.
Therefore, the local storage 15 additionally requires a
file system for managing the above-mentioned file
information units. Specifically, the file system is also
referred to as a local storage file system 41, and the
local storage file system 41 is indicative of a system for
managing all files stored in the local storage 15.

Therefore, if an optical disc (e.g., Disc id #1) of a
specific disc ID (Disc_id) is loaded 4in the optical
recording/reproducing device 10, the controllerx 12
contained in the optical recording/reproducing device 10
recognizes ID information of the disc using the pickup unit
11 and the signal processor 13, reads file information
equal to the loaded disc ID information from among all file
information units stored in the local storage 15, forms a
virtual package by binding (or combining) the read
information and the disc package, . and reproduces both the
original data of the disc and the additional data of the
local storage using the formed virtual package.

A preferred embodiment for generating the virtual
package according to the present invention will hereinafter
be described.

FIG. 5 is a conceptual diagram illustrating a method

for forming the above-mentioned virtual file system (i.e.,
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the virtual package) according to the present invention.

If a specific disc 1is loaded in the optical
recording/reproducing device 10 on the condition that the
information and content shown in FIG. 4B are stored in the
local storage 15, the optical recording/reproducing device
10 reads the file system information 41 contained in the
local storage 15, and at the same time reads disc file
system information 42 including the file structure recorded
in the disc, resulting in the creation of the VEFS. In more
detail, the virtual file system (VFS) is indicative of a
file system virtually formed to manage both the file system
contained in the local storage 15 and the other file system
of the loaded disc.

The optical recording/reproducing device forms a new
virtual package to simultaneously reproduce original data
recorded in the disc and additional data recorded in the
local storage using the above-mentioned virtual file system
(VFS). For this purpose, the optical recording/reproducing
device 10 reads file information (Directory-File Tree
Information for Disc_id #n) associated with the disc (e.g.,
Disc_id #1) from the file system, and performs a binding
operation for replacing the read file information with a
disc package of the loaded disc (Disc_id #1) or adding the
read file information to the disc package.

The virtual package formed by the above-mentioned
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binding operation is indicative of a file structure for
reproducing/managing an original clip 422 and an additional
clip 412. The original clip 422 is composed of original
data recorded in the disc. The additional clip 412 is
composed of additional data recorded in the local storage.

In association with the above-mentioned description,
the new virtual package has the same directory structure as
that of a disc package 42, and a detailed description
thereof will be given with reference to FIG. 7.

FIGS. 6A—~6G are conceptual file structures for use

in a local storage file system in accordance with a variety
of preferred embodiments of the present invention. In more
detail, a variety of examples of a file structure
associated with a file system contained in the local
storage 15 (i.e., a local storage file system) are shown in

FIGS. 6A~6G.

FIG. 6a is a conceptual file structure of a local
storage file system 41 according to the present invention.

Referring to FIG. 6A, the local storage file system
41 includes a “Directory and File structure” '(B) for
managing downloaded additional data, and a “Top Directory
Structure” (A) for identifying a specific disc combined
with the downloaded additional data. The “Top Directory

Structure” (A) is referred to as a “Top Directory”. The
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“Directory and File structure” (B) is referred to as a
“Binding Unit”.

In association with the above-mentioned description,
the binding unit has the same structure as the disc package
(i.e., the disc file structure) shown in FIG. 2. The
binding unit includes an index file, an object file, a
playlist directory (PLAYLIST), a clip~info directory
(CLIPINF), a stream directory (STREAM), and an auxiliary
directory  (AUXDATA). The above-mentioned directories
(PLAYLIST, CLIPINF, STREAM, and AUXDATA) includes unique
files.

The binding unit is associated with a specific case
in which there are all downloaded additional data. If only
some files are downloaded, it is obvious to those skilled
in the art that‘only a directory and a file associated Qith
the downloaded files are present in the binding unit.

For example, if a playlist file (*.mpls) and clips
(*.clpi, *.m2ts) are downloaded only, the binding unit may
include only the playlist directory (PLAYLIST), the clip-
info directory (CLIPINF), and the stream directory (STREAM)
to manage the downloaded playlist files (*.mpls) and the
downloaded clips (*.clpi, *.m2ts) as necessary.

The “Top Directory” (A) structure includeé at least
one directory structure (A) for identifying a specific disc

with which the downloaded additional data must be combined.
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A variety of preferred embodiments of the above-mentioned

“Top directory” (A) structure will hereinafter be described

with reference to FIGS. 6B~6G.

FIG. 6B is a conceptual file structure for use in.a
local storage file system 41 in accordance with a preferr;d
embodiment of the present invention. Specifically, the
local storage file system 41 of FIG. 6B is shown on the
basis of the “Top Directory” (A).

Referring to FIG. 6B, a BD directory 6la for
identifying the downloaded additional data associated with
a specific disc (e.g., a BD), and other directories (i.e.,
an AAAAA directory 61lb and/or a BBBBB directory 6lc) for
managing general application data are positioned under a
root directory 61 of the local storage file system 41.

In association with the above-mentioned description,
detailed structures of the AAARA directory 6lb and/or the
BBBBB directory 6lc are not directly associated with the
present invention, so thaﬁ their detailed descriptions will
herein be omitted for the convenience of the description.

In association with the above-mentioned description,
at least one disc ID (discID) directory 63 for identifying
type information of a specific disc is positioned under the
BD directory 6la. Individual discs having different types

include at least one disc ID directory 63. Each disc ID

directory BD includes the above-mentioned binding unit B.
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For example, FIG. 6B shows an exemplary case in which
the local storage file system 41 includes only the disc ID
(discID) directory 63 as a disc ID directory capable of
identifying a specific disc combined with each downloaded
additional data.

Therefore, if a specific disc 1s loaded in the
optical recording/reproducing device, the binding unit B
contained in the same directory as that of corresponding
disc ID (e.g., “Disc_id”) information is combined with the
loaded disc file structure, such that the above-mentioned
virtual package is formed.

FIG. 6C 1s a conceptual file structure for use in a
local storage file system 41 in accordance with another
preferred embodiment of the present invention.
Specifically, the local storage file system 41 of FIG. 6C
is shown on the basis of the “Top Directory” (A).

In association with the above-mentioned description,
the file structure of FIG. 6C is the same as that of FIG.
6B. However, the local storage file systenl of FIG. 6C
further includes a content ID (contentID) directory 64 for
each content data, differently from the local storage file
system of FIG. 6B.

For example, in association with the above-mentioned
content ID (contentID) directories 641, 642, and 643, a

single content ID directory 641, 642, or 643 is formed
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whenever specific content data associated with the disc ID
(discID) directory 631 is downloaded.

Therefore, a disc ID directory 63 for identifying
type information of a specific disc and a content ID
directory 64 for identifying content data are
hierarchically positioned under the BD directory 6la. The
above-mentioned binding unit B is contained in each content
ID directory 64.

FIG. 6D i1is a conceptual file structure for use in a
local storage file system 41 in accordance with another
preferred embodiment of the present invention.
Specifically, the local storage file system 41 of FIG. 6D
is shown on the basis of the “Top Directory” (A).

Referring to FIG. 6D, a BD directory 6la for
identifying the downloaded additional data associated with
a specific disc (e.g., a BD), and other directories (i.e.,
an AAAAA directory 61b and/or a BBBBB directory 6lc) for
managing genefal application data are positioned under a
root directory 61 of the local storage file system 41.

In association with the above-mentioned description,
an org ID directory 62 for identifying a content provider
(CP) and a disc ID directory 63 for identifying type
information of a specific disc are positioned under the BD
directory 6la. The above-mentioned Ppinding unit B is

contained in each disc ID directory 63.
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The org 1ID .directory 62 includes one or more
directories classified according to content providers (CPs)
for providing the above-mentioned additional data.
Generally, the directories contained in the org 1ID
directory 62 are classified according to title producers
(also called “studios”) for manufacturing movie titles.
For example, the org ID 1 directory 621 is indicative of an
A studio, the org ID 2 directory 622 is indicative of a B
studio, and the org ID 3 directory 623 is indicative of a C
studio. One or more disc ID directory 63 classified
according to disc types manufactured by individual studios
are positioned under each of the org ID directories 621,
622, and 623. For example, the title #1 from among

individual titles #1~#3 manufactured by the A studio

.denoted by the org ID 1 directory 621 is denoted by the

disc ID_1 directory 631, the title #2 is denoted by the
disc ID 2 directory 632, and the title #3 is denoted by the
disc ID 3 directory 633. The above-mentioned binding unit
is contained in each of the disc ID directories 631, 632,
and 633.

According to the preferred embodiment shown in FIG.
6D, the org ID directory 62 and the disc ID directory 63,
which act as ID directories for identifying a specific disc
combined with individual downloaded additional data, are

hierarchically contained in the local storage file system
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41. Therefore, 1f a specific disc is loaded in the optical
recording/reproducing device, the binding unit B contained
in the same directory as ID information (e.g., “Org ID &
Disc_id”) of the loaded disc is combined with the loaded
disc package, such that the above-mentioned virtual package
is formed.

In association with the above-mentioned description,
the 1local storage file system 41 of FIG. 6D further
includes a first shared (Shared) directory 62a commonly
applied to all content providers (CPs), and a second shared
(Shared) directory 63a commonly applied to all disc ID
directories 63 of individual CPs. In this case, the first
shared directory 62a and the second shared directory 63a
are positioned under the BD directory 6la.

The first shared directory 62a aims to provide
general data commonly applied to all studios. Preferably,
assuming that all studios (i.e., CPs) agree with the
necessity of the above-mentioned first shared directory 62a,
the local storage file system 41 of FIG. 6D may include the
first shared directory 62a. In order to designate the
above-mentioned fact, a dotted line is connected to the
first shared directory 62a.

In the meantime, the second shared directory 63a aims

to provide general data commonly applied to all titles

(e.g., disc ID directories 631~633 contained in the org ID
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directory 621) of individual studios.

For example, the second shared directory 63a 1is
adapted to apply the same initial screen to titles
manufactured by a corresponding studio, or is used as a
directory for ©providing a specific screen 1image for
advertising new titles of the corresponding studio. In
other words, although there is no agreement between all
studios, the second shared directory 63a may be contained
in the file structu;e as necessary, differently from the
first shared directory 62a.

Therefore, if there are the first shared directory

62a and/or the second shared directory 63a, the binding

‘unit B contained in a corresponding shared directory is

compbined with the disc package, and a detailed description
thereof will be described later with reference to FIG. 7.

FIG. 6E 1s a conceptual file structure for use in a
local storage file system 41 in accordance with another
preferred embodiment of the present invention.
Specifically, the local storage file system 41 of FIG. 6E
is shown on the basis of the “Top Directory” (A).

In association with the above-mentioned description,
the file structure of FIG. 6E is the same as that of FIG.
6D. However, the local storage file system of FIG. 6E
further includes a content ID (contentID) directory 64 for

each downloaded content data unit, differently £from the
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local storage file system of FIG. 6D. The content 1ID
directory 64 is positioned under the disc ID directory 63.

For example, 1in association with the above-mentioned
content ID (contentID) directories 641, 642, and 643, a
single content ID directory 641, 642, or 643 1s formed
whenever specific content data associated with the disc ID
(discID) directory 631 is downloaded.

Therefore, an org ID directory 62 for identifying a
content provider (CP), a disc ID directory 63 for
identifying type information of a specific disc, and a
content ID directory 64 for identifying content data are
positioned under the BD directory 6la. The above-
mentioned binding unit B is contained in each content ID
directory 64.

The local storage file system of FIG. 6E may further
include the first shared directory 62a and/or the second
shared directory 63a in the same manner as in FIG. 6D.

FIG. oF ié a conceptual file structure for use in a
local storage file system 41 in accordance with another
preferred embédiment of the present invention.
Specifically, the local storage file system 41 of FIG. 6F
is shown on the basis of the “Top Directory” (A).

In association with the above-mentioned description,
the local storage file system of FIG. 6F is characterized

in that it includes a single directory for identifying a
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specific disc. For example, the disc ID directory 63 and
the content ID directory 64 shown in‘FIG. 6C are unified
such that a disc content ID (disc_content ID) directory 65
is formed.

In more detail, in association with the disc content
ID (disc_content ID) directories 651, 652, and 653, a
single disc content ID directory 651, 652, or 653 is formed
whenever specific content data associated with a specific
disc 1s downloaded.

Therefore, only the disc content ID (discwcontent_ID)
directory 65 for identifying specific disc type information
and content type information is positioned under the BD
directory 6la. The above-mentioned binding wunit B 1is
contained in individual disc content ID (disc content ID)
directories 651, 652, and 653.

FIG. 6G is a conceptual file structure for use in a
local storage file system 41 in accordance with another
preferred embodiment of the present  invention.
Specifically, the local storage file system 41 of FIG. 6G
is shown on the basis of the “Top Directory” (A).

In association with the above-mentioned description,
the local storage file system of FIG. éG is characterized
in that it includes a single directory for identifying a
specific disc. For example, the oxrg ID ﬁorgID) directory

62, the disc ID directory 63, and the content ID directory
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64 shown in FIG. 6E are unified such that an org disc
content ID (org disc content ID) directory 66 is formed.

In more detail, in association with the org disc
content ID (org disc_content ID) directories 661, 662, and
663, a single org disc content ID directory 661, 662, or

663 1s formed whenever specific content data associated

with a specific disc is downloaded.

Therefore, only the org disc content ID
(org disc content ID) directory '66 for identifying type
information of a specific studio, disc, and content data is
positioned under the BD directofy 6la. The above-mentioned
binding unit B is contained in individual org disc content
ID (org disc content_ID) directories 661, 662, and 663.

In association with the above-mentioned preferred
embodiments associated with the local storage file system

41 according to the present invention, at least one ID

"directory is contained in the remaining preferred

embodiments other than the preferred embodiment of FIG. 6E.
Therefore, 1t may be desirable that directories not
contained in the remaining preferred embodiments other than
the preferred embodiment of FIG. 6E are configured in the
form of metadata indicative of system data, and are then
additionally stored.

For example, the preferred embodiment of FIG. 6B does

not include the org ID directory 62 and the content ID
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directory 64. Preferably, CP- and content- information may
be configured in the form of metadata, and may then be
managed. The content ID directory 1is not present in the
preferred embodiment of FIG. 6D, such that information
associated with content may be configured in the form of
metadata, and may then be managed.

FIG. 7 is a conceptual diagram illustrating a method
for forming a virtual package using the virtual file system
(VFS) on the basis of a file structure according to the
prgsent invention.

Referring to FIG. 7, a specific file structure (i.e.,
the disc package of FIG. 2) is recorded in the loaded disc.
A local storage file system 41 including one of the disc
packages of FIGS. 6B~6G is contained in the local storage.

The local storage file system 41 includes a binding
unit and binding information, which are combined with the
loaded disc (e.g., Disc_id #1).

In association with the above-mentioned description,
the present invention exemplarily shows the following case
in which the disc package of the local storage file System
41 includes the disc ID directory 63 and the second shared
directory 63a under the org ID directory 62 according to
the preferred embodiment of FIG. €D.

As can be seen from FIG. 7, each of the disc 1ID

directory 63 and the second shared directory 63a includes a
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binding unit 8 combined with the loaded disc (e.g., OrgID 1
& DiscID 1).

The local storage file system 41 includes binding
information 8. The binding information 3 includes various
information associated with the binding unit 2, for example,
file types of the binding unit, update times of the binding
unit, and a binding method, etc. However, a predetermined

binding method may be applied to some examples as necessary.

- In other words, the predetermined binding method may also

be applied to some examples even though there is no binding
information.

In association with the above-mentioned description,
the binding unit 8 is basically similar to the disc package.
Specifically, the binding unit may include a playlist file
having the same name as that of a specific playlist file
contained in the disc, such that it can be combined with
the specific playlist file. However, the binding unit
cannot act as a reproduction/management file aloﬁe, and
this fact is considered to be a difference between the
binding unit 8 and the disc package ©.

It should be noted that the binding unit 8 cannot be
operated as a reproduction/management file by itself,
differently from the disc package ¢. If it is assumed that

the binding unit 8 is designed to perform data reproduction
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by itself, this data reproduction is similar to data
reproduction of the local storage, such that the above-
mentioned operations of the binding unit are contrary to
the purpose of the present invention for simultaneously
reproducing both original data recorded in the disc and
additional data recorded in the local storage.

Therefore, the virtual file system (VFS) performs a
binding operation for combining the binding unit 8 with the
disc package ® of the loaded disc using the above-mentioned
binding information 3, such that it forms a new virtual
package 51.

In association with the above-mentioned description,
various features of the above-mentioned binding operation,
and the virtual package formed by the binding operation
will hereinafter be described.

The first feature of the binding operation is as
follows. If names of files contained in the disc package ®
are equal to those of files contained in the binding unit 3,
files contained in the virtual package 51 are replaced with
the aforementioned files contained in the binding unit 3.
For example, as shown in FIG. 7, the index file
(index.bdmv) 82 and the playlist file (00000.mpls) 72,
which have +the same file names as the index file

(index.bdmv) 81 and the playlist file (00000.mpls) 71
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contained in the disc package ¢, are present in the binding
unit 8, the index file (index.bdmv) 82 and the playlist
file (00000.mpls) 72 are replaced with files contained in
the binding unit 8 of the new virtual package.

An external content provider (CP) capable of
providing the index file (index.bdmv) 82 and the playlist
file (00000.mpls) 72 contained in the aforementioned
binding unit & must consider that the above-mentioned index
file (index.bdmv) 82 and the playlist file (00000.mpls) 72
substitute for the index file (index.bdmv) 81 and the
playlist file (00000.mpls) 71 contained in the disc package
¢, and must pre-manufacture the above-mentioned files in
the form of finished files (i.e., .complete files), such
that the external CP can pre-provide the completely-shaped
index file (index.bdmv) 82 and the completely-shaped
playlist file (00000.bdmv) 72.

However, provided that the external CP does not
provide the completely-shaped index file (index.bdmv) 82
and the completely-shaped playlist file (00000.bdmv) 72,
the virtual package 51 must perform a composite operation
in association with the index file (index.bdmv) 81 and the

playlist file 71 (00000.mpls) 71 contained in the disc

package & , such that it can form a new index file

(index.bdmv) (not shown) and a new playlist file
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(00000.mpls) (not shown) using the aforementioned composite
operation.

The second feature of the binding operation is as
follows. If names of files contained in the disc package &
are different from those of files contained in the binding
unit 8, the files contained in the binding unit 8 are
appended or added to the wvirtual package. For example, as
shown in FIG. 7, the “02000.clpi” file and the “02000.m2ts”
file contained in the disc ID 1 directory 63, and the
“00001l.mpls”  file, the  “03000.clpi” file, and the
“03000.m2ts” file contained in the second shared directory
63a are indicative of newly added files having file names
different from names of files contained in the disc package
d, such that the new virtual package 51 is configured by
the addition of the above-mentioned files.

The third feature of the binding operation is as
follows. If the same file names are present as the same
binding unit 8 in the disc ID 1 directory 63 and the second
shared directory 63a, files contained in the disc ID 1
directory 63 are firstly used. In other words, the
priority order of files formed in the virtual package 51 is
determined to be the order of the disc ID 1 directory 63 =
the second shared directory 63a = the disc package .

Therefore, provided that the “00002.mpls” file is
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present in the disc ID 1 directory 63 and the second shared

, directory 63a (not shown), a file contained in the new

virtual package will be replaced with the aforementioned
"00002.mpls” file contained in the disc ID 1 directory 63.
In this way, provided that the “00003.mpls” file is present
in the second shared directory 63a (not shown), a file
contained in the new virtual package 51 will be replaced
with the ™“00003.mpls” file contained in the disc ID 1
directory 63. Therefore, the virtual package 51 is formed
by the above—me;tioned first to third features, such that
original data recorded in the disc and . additional data
recorded in the local storage 15 can be reproduced at the
same time using the aforementioned virtual package 51.

FIGS. 8a—8c are conceptual file structures for use in
a local storage file system in accordance with other
preferred embodiments of the present invention.

FIG. 8a shows detailed structures of the disc 1ID
directories 631, 632, and 633. Specifically, as can be
seen from FIG. 8, the application directories 6311 and 6312
contained in the disc ID directories 631, 632, and 633 are
separated from the application directories 6311 and 6312
and the wvirtual package data directory 6313. For example,
the disc ID 0 directory 631, the disc ID 1 directory 632,
and the disc ID 2 directory 633 are positioned under the

org ID 0 directory 621. The disc ID 0 directory 631
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includes application directories 6311 and 6312 and a
virtual package data directory 6313. In this case, each of
the application directories 6311 and 6312 includes an
application file or program controlled by ohly a disc
having a specific ID of “disc ID 0”. The virtual package
data directory 6313 is combined with a specific disc of
“disc ID_0”, and includes files to be contained in the
virtual package.

FIGS. 8B-8C show detailed structures of the virtual
package data directory 6313. In association with the
above-mentioned description, the preferred embodiment of
FIGS. 8B-8C is characterized in that the active directory
(Active) and the inactive directory (Inactive) are used in
FIGS. 8B-8C.

In this case, the active (Active) directory is
indicativg of a directory composed of files of a current
virtual package, and also indicates that all files
contained in the active (Inactive) directory are used for
the binding operation.

Preferably, the active (Active) directory may be
controlled by only a Java system (e.g., BD-J application),
files contained in the active (Active) directory may be
only reproduced after being aécessed, and an edition
operation such as file deletion may not be allowed.

The inactive (Inactive) directory is indicative of a
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directory composed of one or more files incapable of
forming a current virtual package. Therefore, the inactive
(Inactive) directory is controlled by the Java system (e.qg.,
BD-J application), and files contained in the inactive
5 (Inactive) directory are accessed, such that an edition
operation such as file deletion is allowed.
In association with the above-mentioned description,
a single virtual package data directory 6313 may include a
single active (Active) directory 6313a and a plurality of

10 inactive directories 6313b and 6313c. In other words, a
single active directory must be present as a directory used
for a current binding operation in the virtual package data
directory. Also, at least one inactive directory may also
be preseﬁt as a directory unused for the current binding

15 operation in the wvirtual package data directory as
necessary. Also, the inactive (Inactive) directory may be
changed to the active (Active) directory, and the active
(Active) directory may also be changed to the inactive
(Inactive) directory.

20 , However, for another example, a plurality of active
(Active) directories may be present in the virtual package
data directory. In this case, a high-level control program
fogwcontrolling the binding operation may be redquired.

The directories (00000, 00001, and 00002) contained

25 in the virtual package data directory 6313 may serve as
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directories capable of storing files classified according
to downloaded content data. In other words, a plurality of
content data units contained in a single title may be
separated from each other as necessary. For example, a
single title includes an audio stream and a graphic stream.
The audio stream is stored in the inactive directory
(00001), and the graphic stream is stored in the inactive
directory (00002).

Therefore, the separated/stored content data moves to
the active (Active) directory prior to the binding
operation.

FIG. 8B shows an example in which a single active
directory (00000) and a plurality of inactive directories
(00001, 00002) are contained in the virtual package data
directory 6313. The binding unit for forming the virtual
package 1is present in the active directory (00000).
Although files contained in the inactive directories (00001,
00002) are shown in FIG. 8B, all files contained in the
binding unit of the active directory (00000) may be present
in the structure of FIG. 8B.

FIG. 8C shows another example of a binding unit
capable of forming the virtual package in the active
directory (0000). 1In other words, a pluraiity of content
data units contained in a single title are configured in

the set of additional files. For example, the first set
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(1018) of audio files (00000.01.mpls, 01000.clpi, and
01000.m2ts), the second set (102S) of presentation graphic
(PG) files (00000.02.mpls, 09001.clpi, and 09001.m2ts), and
the third set (1038) of text subtitle (TXT-ST) files
(00000.03.mpls, 09002.clpi, and 09002 .m2ts) can be
configured separately from each other. In the case of the
above-mentioned example, the first £file set 1018, the
second file set 1028, and the third file set 1035 are
downloaded while being classified according to content
units, are stored as individual files in the dinactive
directory, and move to the active directory prior to the
binding operation, such that a single binding unit is
formed.

FIGS. O9A-9C are conceptual diagrams i1llustrating
methods for forming another wvirtual package according to
fﬁe present invention. For example, a binding method for
use in the binding unit of FIG. 8C is shown in FIGS. 9A-S9C.

FIG. 9A shows a binding operation by which a single
playlist file (00000.mpls) 100 contained in the disc may be
combined with a plurality of playlist files 101, 102, and
103 contained in the binding unit. It can be noted that a
plurality of playlist files 101, 102, and 103 contained in
the binding unit are equal to playlist files of individual
contents associated with the playlist file 100 contained in

the disc.
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FIG. 9B shows a detailed binding operation of the
process shown in FIG. 9B.

In association with the above-mentioned description,
FIG. 9B shows an example in which the playlist file 100 of
the disc configures a main path, and a plurality of
playlist files 101, 102, and 103 contained in the binding
unit configure sub-paths, respectively.

Firstly, a plurality of playlist files 101, 102, and
103 contained in the binding unit are merged to form at
least one sub-path, and the sub-path is combined with the
playlist file 100 contained in the disc, such that a
virtual playlist file contained in the virtual package 1is
formed. In this case, a single sub-path may be formed, or
a plurality of sub-paths classified according to individual
playlist files 101, 102, and 103 may also be formed.

In association with the above-mentioned deécription,
FIG. 9C shows an example in which the playlist file 100
contained in the disc configures a main-path, and each of
the playlist files 101, 102, and 103 contained in the
binding unit includes the main-path and the sub-path.

In this case, the virtual playlist file 104 contained
in the wvirtual package is formed by merging the playlist
files 101, 102, and 103 contained in the binding unit, and
is not merged with the playlist file 100 contained in the

disc. FIG. 9C shows an example in which each of the
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playlist files 101, 102, and 103 contained in the binding
unit include the main path, such that content data of the
playlist file 100 contained in the disc 1s pre-contained in
FIG. SC.

In association with the above-mentioned description,
provided that only a single playlist file 101, 102, or 103
is present in the binding unit, a corresponding playlist
file may be replaced with a virtual playlist file 104.

FIGS. 10A-10D are conceptual file structures for use
in a local storage file system in accordance with still
other preferred embodiments of the present invention.
Specifically, structures of FIGS. 10A-~10D are depicted on
the basis of the shared directory.

The first shared directory 62a for allowing the org
ID directories 621, 622, and 623 *to share common file
information, and the second shared directory 63a for
allowing the disc ID directories 631, 632, and 633 to sharev
common file information are depicted in FIG. 10A, in the
same manner as in the preferrea embodiment of FIG. 6D.

Also, individual directories are managed by a
resident application acting as a system program. In other
words, the resident application contained in the optical
recording/reproducing device edits files of a specific
directory contained in the local storage, or controls a

binding operation of the files of the specific directory.
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In association with the above-mentioned description,
according to the preferred embodiment of FIG. 10A, the
first shared directory 62a, the disc ID directories 631633,
and the binding unit of the second shared directory 63a are
configured to have the same format.

In association with the above-mentioned description,
files contained in the first shared directory 62a and files
contained in the second shared directory 63a will
hereinafter be described.

Firstly, it should be noted that the number of types
of files contained in the first sh%red directory 62a be
limited because copyright infringement may occur in the org
ID directories 621623 formed by different content
providers (CPs). Therefore, it 1s preferable that the
first shared directory 62a is composed of a minimum of
files having no copyright infringement problems.

File types contained in the second shared directory
63a may be available in various ways, because the disc ID
directories 631633 formed by a single CP may have less
probability of generating the above-mentioned copyright
infringement problem. For example, a common click-sound
file may be provided as auxiliary data, or a new movie
trailer title may also be provided as such auxiliary data
as necessary. However, i£ should be noted that a database

file or content file associated with a specific disc is not
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contained in the second shared directory 63a. Preferably,
the priority order of binding operations of the above-
mentioned binding units may be determined to be the order
of the disc ID directory 63 -2 the second shared directory
63a 2 the first shared directory 62a.

FIG. 10B exemplarily shows a title structure of the
second shared directory 63a. In other words, the preferred
embodiment of FIG. 10B is designed to consider that files
are edited in title units.

Therefore, provided that a specific title (e.g.,
Title #1) contained in the second shared directory 63a is
assocliation with only a specific disc ID directory 631, and
is not associated with other disc ID directories 632 and
633, the file edition may be independently performed.

However, 1f a specific title (e.g., Title #2)
contained in the second shared directory 63a is associated
with a plurality of disc ID directories 631 and 632, it is
difficult to perform the aforementioned independent file
edition. In this case, all disc ID directories 631 and 632
associated with a corresponding title must be edited at the
same time.

For another example, a system for preventing the file
edition when the optical recording/reproducing device is
manufactured may be designed. Also, another system which

prevents files from being deleted whereas it performs the
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addition of files may also be designed. In this way, a
variety of systems may be designed according to their
unique applications.

FIGS. 10C~10D show various preferred embodiments of
the file structure contained in the loéal storage file
system according to the present invention. Specifically,
the file structure for constructing the binding information
in the binding unit is shown in FIGS. 10C-10D.

The binding information is indicative of specific
information capable of determining the binding operation.
The preferred embodiment of FIGS. 10C-10D is characterized
in that. it includes an additional directory and an
additional file structure for wuse in the binding
information.

For example, the binding unit includes a metadata
directory (META) , and the metadata directory (META)
includes a file equipped with the binding information.

According to the preferred embodiment of FIGS.
10C~10D, the aforementioned file equipped with the binding
information is referred fo as a manifest file, and may be
referred to as one of the “bumf discO_ID.xml” file 201, the
“bumf dshared.xml” file 202, and the “bumf_ oshared.xml”
file 203, etc. according to upper binding unit categories.
It is obvious to those skilled in the art that the metadata

directory (META) may further include a variety of metadata
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files other <than the aforementioned manifes£ files as
necessary.

The aforementioned manifest file includes a variety
of binding information units.

In other words, the manifest file may designate a
binding object file, and may determine content data of the
binding operation as necessary. Also, the manifest file
can record a download time and an update time of a
specific file, and may also include specific information
indicating whether the specific file corresponds to a file
edition object.

In association with the above-mentioned description,
FIG. 10C shows an example in which a single manifest file
is formed in individual discs, and FIG. 10D shows another
example in which the manifest file is formed in individual
titles contained in the disc.

For example, three titles contained in the binding
unit éf the disc ID directory 631 may have the
“oumf discO0_ID 001l.xml” file 201, the
“bumf_discO_ID_OOZ.xﬁl” file 202, and the
“bumf discO ID 003.xml” file 203, respectively. In this
way, individual titles of the second shared directory 63a
may also have the “bumf dshared 001.xml” file 301, the
“bumf dshared 002.xml” file 302, and  the

“bumf dshared 003.xml” file 303, «respectively. When
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constructing the manifest files of individual titles as
described above, the binding- and edition- operations of
individual titles can more effectively performed.

It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the invention. Thus, it 1s intended that the
present invention cover the modifications and variations of
this invention provided they come within the scope of the

appended claims and their equivalents.

Industrial Applicability

The present invention provides a method and apparatus
for reproducing data from a recording medium using a local
storage, a method for forming a virtual package, such that
they can effeciively reproduce original data recorded in
the recording medium and additional data stored in the
local storage, resulting in the creation of more convenient

functions for a user.
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[CLAIMS]

1. A method for reproducing data of a recording
medium using a local storage comprising the steps of:

5 a) reading a binding unit contained in a directory
associated with a recording medium from a file structure
contained in the local storage;

b) performing a binding operation for combining the
read binding unit with the file structure contained in the
10 recording medium, and forming a virtual package; and
c) reproducing data stored in the recording medium
and/or data stored in the local storage using the formed

virtual package.

15 2. The method according to claim 1, wherein the data
stored in the local storage includes data downloaded from a

content provider (CP).

3. The method according to claim 1, wherein the file
20 structure contained in the local storage includes one or
more disc identification (ID) directories <classified

according to individual recording mediums.

25 4. The method according to claim 3, wherein the file
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structure contained in the local storage further includes
one or more org ID directories classified according to
individual content providers, such that the org 1ID
directory acts as an upper directory of the disc 1ID

directory.

5. The method according to any one of claims 3 and 4,
wherein the file structure contained in the local storage
further includes one or more content ID directories
classified according to individual contents, such that the
content ID directory acts as a lower directory of the disc

ID directory.

6. The method according to claim 5, wherein the
content ID directory for each content is formed whenever
content data is downloaded from the content provider and is

then stored in the local storage.

7. The method according to claim 4, wherein the file
structure contained in the local storage further includes
at least one shared directory having a binding unit
commonly combined with all recording mediums manufactured
by the same content provider, such that the shared

directory acts as a lower directory of the org ID directory.
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8. The method according to claim 4, wherein the file
structure contained in the local storage further includes a
shared directory having a binding unit commonly combined
with all recording mediums 1rrespective of content
providers, such that the shared directory acts as an upper

directory of the disc ID directory.

9. The method according to claim 1, wherein the file
structure contained in the local storage includes a single

directory for each recording medium.

10. The method according to claim 8, wherein the
single directory for each recording medium is indicative of

a disc content ID (Disc_Content ID) directory.

11. The method according to claim 8, wherein the
single directory for each recording medium is indicative of

an org disc content ID (Org Disc Content ID) directory.

12. The method according to c¢laim 1, further
comprising the step of:

if the read binding unit includes a file having the
same name as that of a file contained in the recording
medium file structure, replacing a file contained in the

virtual package with the file contained in the binding unit.
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13. The method according to claim 1, further
comprising the step of:

if the read binding unit includes a file having a

5 name different from that of a file contained in the

recording medium file structure, adding or appending the

file contained in the binding unit to the virtual package.

1l4. The method according to claim 7, further
10 comprising the step of:
reading the binding unit of the disc ID directory and

the binding unit of the shared directory.

15. The method according to «claim 14, further

15 comprising the step of:
if a file contained in the binding unit read from the
disc ID directory has the same name as that of a file
contained in the binding unit read from the shared
directory, forming the wvirtual package using the file

20 contained in the disc ID directory.

l6. An apparatus for reproducing data of a recording
medium using a local storage comprising:
a pickup unit for reading original data from a

25 recording medium;
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a local storage for storing additional data
associated with the original data, and including a file
structure for managing the additional data, such that the
file structure includes at 1least one directory for
identifying individual recording mediums; and

a controller for forming a virtual file system to
simultaneously reproduce the original data and/or the
additional data, and forming a virtual package capable of
reproducing the original data and the additiohal data using

the virtual file system.

17. The apparatus according to claim 16, wherein the

controller reads a binding unit contained in a directory

associated with the recording medium from a file structure
contained in the local storage, and performs a binding
operation for combining the read binding unit with the file
structure contained in the recording medium, such that it

forms the wvirtual package.

18. 'A method for constructing a local storage file
system comprising the steps of:

a) allowing an org identification (ID) directory for

each content provider to have at least one disc 1ID

directory and a single shared directory;

b) allowing each disc identification (ID) directory
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to have a first binding unit combined with only a
corresponding recording medium (i.e., a disc); and

c) allowing the single shared directory to have a
second binding unit combined with all recording mediums

(i.e., discs) provided from the content provider.

19. The method according to claim 18, wherein the
first binding unit includes a file equipped with binding

information (i.e., a binding information file).

20. The method according to claim 19, wherein the
first binding unit further includes a metadata directory

(META) having the binding information file.

21. The method according to claim 20, wherein the
metadata directory (META) includes a single binding

information file.

22. The method according to claim 20, wherein:
the binding information file includes a plurality of
binding information files of individual titles contained in

the metadata directory (META).

23. The method according to claim 18, wherein the

second binding unit includes a file equipped with binding
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information (i.e., a binding information file).

24. The method according to «claim 18, further
comprising the step of:
including another shared directory in the org 1ID

directory for each content provider.

25. A method for forming a virtual package comprising
the steps of:

a) reading a file structure contained in a recording
medium (i.e., a disc package) capable of reproducing
original data recorded in the recording medium;

b) reading a binding unit which is associated with
the recording medium from a directory having the same
identification (ID) information as that of the recording
medium of a local storage file structure; and

c) combining the read binding unit with the disc
package, and forming a virtual ©package capable of
reproducing original data contained in the recording medium

and/or additional data contained in the local storage.

26. A method for forming a virtual package comprising
the steps of:
a) reading an original file for reproducing original

data contained in a recording medium, and reading an
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additional file contained in a local storage;

b) 1f the original file has the same name as that of
the additional file, replacing the original file with the
additional file; and

c) if the original file has a name different from
that of the additional file, adding or appending the

additional file, and forming the virtual package.

27. A method for constructing a local storage file
system comprising the steps of:

a) allowing an org identification (ID) directory for
each content provider to include at least one disc ID
directory; and

b) allowing the disc identification (ID) directory to
include a first directory which has an active directory
(Active) capable éf constructing a current binding unit and
an inactive directory (Inactive) incapable of the current

binding unit.

28. The method according to claim 27, wherein the

first directory includes a single active directory.

29. The method according to claim 27, wherein:
a plurality of active directories are present in the

first directory.
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30. The method according to claim 30, wherein the

inactive directory can be changed to the active directory.

31. The method according to claim 27, wherein the
disc ID directory further includes at least one second
directory which has an application program file controlled

by only a corresponding recording medium.

32. The method according to claim 27, wherein the org
ID directory for each content provider includes a single
shared directory commonly applied to at least one disc ID

directory.



PCT/KR2005/003017

WO 2006/031048

1/24

(o811 \E.TEm: ag

| ejep [eudl @

(1opraoad jusjuod)
90IN0S [BULS}X

e~ —

B1ep [RUOI)IPPE 9]qepRo[uMO( -

s/ \

/

1 Ol



PCT/KR2005/003017

WO 2006/031048

2/24

(9s1(] UT popIodal)
sdrpo [eurIsLIQ

AEmmbm mSSbSm 1X9], .xovm% life) J

(weaays @@MEQSEE\.@H\U&\«#\\/ Xo)z# dip

(weaays E@EEQ o1/9d/¥/A xo)1# di)

P J

\ VA

-

\ / / A

[/ /.

|woyifeigqng /| wed ans

dniove [+

| /. )

Am% wajheld I 1# weyheyg yied urew

VsT1keld —

Ho TN |2
AUIPQ puUnos ==
vivaxny C -
S} 00020 |2
S12UW°00010 |22
(oeqkerd 14 oy x9) nvadls CJH
@QMEGMWV J98) HEQ.OOONO =
1d[2-00010 |=]
it PTIL ANIAITO T
o a1L srdur- —
. sfdur 11117 |22
nuajy doJ o o
soeqherd §siig Bmﬁﬁm
a[qe], Xopu] 109[qQatmoN =5
/( —
Xopur |=

¢ Dl

ANad T~/ (vo01)



WO 2006/031048

3/24

FIG. 3

Disc Volume

PCT/KR2005/003017

File System Information
8 Database Area

T

AV Stream Area
)

I

)

\

AV Stream]I
for Title #1!

I

AV Stream
for Title #2

AV Stream
for Title #3

T
|
|
|
]

R
General Files  PlayList & Clip
(ex, Index, Information
MovieObjet)  (*.mpls, *.clpi)

)

AV stream data
(* m2ts)



PCT/KR2005/003017

WO 2006/031048

4/24

210D PeOJUMOp o—

Y

q (81) (c1) 97
mwwwﬂm/w oposts ofRIO}s === ,HomwmoASwoeSHE
AV i e - [ed0] .
A ! 1 1 ]
1 ! ) Y A
90BJI0}] (21) A\fL@:mE&oou-H (e1) ($7)31un
19s() Jeronyuoo | Jeiep | [osseooad Teudis OALOS
A }
: S (i
L1 - :
jdpo- .SMVOMWM% - dn—oid
elep AV AV

01

ostp Teondo

Vv Ol

L - D



PCT/KR2005/003017

WO 2006/031048

5/24

©}ep PROJUMOP

(GT)efe10)s [200T

i

I

1

)

|

]

I

|

I

1

|

|

|

|

I

i
90rlIalU] ANC

198(] J9[0I1U0D

!

{
mdjpo. .Hmﬁ%ovm
eYep AY @é P

. (sd1o reuoryippe)
. $)UIU0)
e prosiq 104 5ol Ol
UOT}RUWLIOJU] 93] utdjnyuap]
a1 —AJ0}00J1( jusjuo)
git ProsI( Jog
UOT}RULIOJU] 99,
o[ —£10109.11(] UoTjetLIofu]
surpulg
(T7)Sd @8ea0)s 1007
I —
|||||||| i
I
1
I
1 Y
(1) - un
Jossoooad Teudts| %ﬂﬁxv.woa

(T# prosiq xa)osip 303%0

dy Did




PCT/KR2005/003017

6,/24

WO 2006/031048

-

-

(uresqys ayriqns 1x9L)e# i)

(wreaas
paxadyynw o1 /nd/v/A)e# did

(weays ,
paxordiyinu 51 /9d/v/A)1# i)

aGexoed [eNIp

}

mﬁj 95v101S [2OOT WOL4

I# PIOSIqQ 104
asaury) /weas orpny )2# di)

I# PU0sIq 104
asaueder /wear)s opny)1# din

03e101S [200]

/
(12%)

ageyord 2sI(]

I

(2v)weyshs o[1g os1(

T / UIe}sAG o[t TeNITA
e
| Oi prosiq xo)ostp fearydo

N

(11¥)281q papeo] J0]

UOT}RULIOJU] 99J], |=
a1 —£1070841(]

!

(T JuraisAs
ol 95eJ01S [RO0T

uotjetado SUIPUI |m-————m—m e mmm e

b

(sdrfo reuoryippe)
S}U9}U0)

so[1j Ofu]
fuifjryuep]
1U921U0)

UOT}eULIOJU]
gurpurg

o# proosiq Jog
UOT}eWLIOJU] 93],
o[ —A10}093.1(]

G Old

gt PLosIq 104
UOT)RUWLIOJU] 93],
a1 —£.10100.1(]




WO 2006/031048

PCT/KR2005/003017

7/24

FIG. 6A

of downloaded contents(Binding unit)

~

root
- 3 N (A) Top directory of
—LE-@--J downloaded content
CEY_Y_Y_Y)’__Z (B) Directory and File structure
T
L L fasas__ D —~
(L Bowv

- Index.bdmv J

- MovieObject.bdmv

- PLAYLIST

00000.mpls |

- CLIPINF

01000.clpi J

- STREAM

01000.m2ts J

AUXDATA

sound.bdmv J
J




PCT/KR2005/003017

WO 2006/031048

8,/24

919

VYVYY |

)\_" edIostp c(Iostp 1dfostp /m\me
d44d44 el9—~— dd 419
19 100y

d9 Old



PCT/KR2005/003017

9,/24

WO 2006/031048

¥9
Y SR 17
N 1
L T
T T
zwmmmmWM“masgopgoo 1o
mwm ~| ANQE 7 1AITOYM00
s By
g9~ | eqrosip 2(1OSIP TSI 169
(FIN EMyRER l\lk e s
269 |
o019~ gadgg er9—~ ad qr9—~] vvvvy
19— 1004
J9 Old



PCT/KR2005/003017

WO 2006/031048

10,/24

g~ AN = .k ARGd [
\|.I|\l__
l
egg — PaIeyS ££9 — EAIPSIP 269 —i cdIostp 169 — 1dI°Sp | —
e e T T T 1
e e T T T ] nll.ll"
egg — PaJeys m e(qisao 21810 11810 !
! L - N e — [ _ A -
o pa| A
29 €29 229 129
019 — 44444 ej9— @4 qr9 —1 VVVVV
19 — 1004
19 Did




PCT/KR2005/003017

WO 2006/031048

11/24

........ P .
_ ! Ua1u0d
e S R
g1 ANQd |- 201ue1uod f
............................................... _ HHHH_ i | \\M\vw
q— ANGE q—{ ANad H[ 1077eyU00 =
................................................ . S |
— T | —)
egg — Padeyg 669 — edIostp 289 — cdI=stp 169 — TAIeSIP | €9
e g g A S SR R
e = =
epg —| pateys " eqrdro 2(1810 IR |
| e A ] e N e o e e e e — ] IR W |
I— 1 il (
29 €29 229 129
219 — H444€ e1g— (4 qr9—{ VVVVV
19 — 100y
49 Dld



PCT/KR2005/003017

WO 2006/031048

12/24

€S9 269
—— e A
1| £QITuetuodTosIq QI Yue u0d~ 98I
.\ - - ]
o19~| dddad el9~ ad qr9 ~ VVVVY
19~ 100y

A9 Old




PCT/KR2005/003017

WO 2006/031048

13/24

£99 299 [ e 199
pom e o ittt Lo
m e ueuooosIp 1 ([ IuULIu00 ISP~ 810 11 yUSYU0D ISP Q| !
.- . J

oT9~| dddad 19~ ad q19~| dddgd |
19~ - 300y

D9 DI



PCT/KR2005/003017

WO 2006/031048

14 /24

uoljedado Fuipulg Ag
adexoed [en)d) 918210

(©+@+( : uoryetado Furpurg)
(0 )elshg ofid [en)Iip

1

[dndiove

luzpq ‘punosH yIVAXNV |-
[S12W 00080 f
1S12W 00020 |
|S12W 00010 [ WVHILS |
[ 1d12°000€0 }
[1d12°00020 }
[ 11000010 M ANIATTD M
y WEESOSP

[sidw 00000 M LSITAYTd H

§ | AWIpq Xapu]

gL Ok T

59 ANAE

(1G)eFesioed reniap

| uorjeutioju] Furpuig @ |

[S12W 00080 H WVAYLS

1000080 H_ANIIT)

[s1dur 10000 H ISITAVId

I
|
1
|
|
1
1
|
|
|

jun gurpulg ©@=FE9

10
L & lﬁl _

“egg~] podeys

U |

J 1

[o—m

[$12W°00020 H WVIILS

[ 112700020 H_ANIJIT)

[sidw ‘00000 H LSITAYId

|
)

| AWIPg X9pU]

] o [Anad ul

1 dI°81q

2 (1810

T 1810
)

(Ty)weyshs of1g
93rJ01S [e00T

(129 )e8exoed asiq @

[ dniove H
rurpq punosH v vaxny H
[S12W° 00010 H WVHYLS H
| 1d12°00010 H ANIHIT) |
Istdw 00000 H LSITAVId H

{ :
" F:MHE Xapuj [+
19 ARAY

100

(G1)ed@101s 12007

4 O

(1arosiq ‘1 qréig‘xe)
noy—ag




WO 2006/031048

PCT/KR2005/003017

15/24

FIG. 8A
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