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[DESCRIPTION]
RECORDING MEDIUM, METHOD AND APPARATUS FOR RECORDING ON
RECORDABLE RECORDING MEDIUM, AND METHOD FOR MANAGING

BACKUP FILES OF THE SAME

Technical Field

The present invention relates to a method for recording and managing files within a recording
medium, and more particularly, to a recording medium, a method and apparatus for recording
on a recordable recording medium, and a method for managing backup files of the same.
Although the present invention is suitable for a wide scope of applications, it is particularly
suitable for recording and managing original files and back-up files at the same time within

the recording medium.

Background Art

Optical discs are widely used as a recording medium for recording mass data. Presently,
among a wide range of optical discs, a new high-density optical recording medium, such as a
Blu-ray Disc (hereinafter referred to as “BD”), is under development for writing and storing
high definition video and audio data. Currently, global standard technical specifications of
the Blu-ray Disc (BD), which is known to be the next generation technology, are under

establishment as a next generation optical recording solution that is able to record and store
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data significantly surpassing the conventional DVD, along with many other digital
apparatuses. Accordingly, methods for managing files of a recordable blu-ray disc (BD-
RE/R) in a BD standard are currently under discussion. However, since the Blu-ray Disc
(BD) standards are yet to be completed, there have been many difficulties in developing a

complete optical reproducing apparatus.

Disclosure of Invention

Accordingly, the present invention is directed to a recording medium, a method and apparatus
for recording on a recording medium, and a method for managing backup files of the same
that substantially obviate one or more problems due to limitations and disadvantages of the
related art.

An object of the present invention is to provide a method and apparatus for recording and
managing files within a recordable recording medium.

Additional advantages, objects, and features of the invention will be set forth in part in the
description which follows and in part will become apparent to those having ordinary skill in
the art upon examination of the following or may be learned from practice of the invention.
The objectives and other advantages of the invention may be realized and attained by the
structure particularly pointed out in the written description and claims hereof as well as the

appended drawings.
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To achieve these objects and other advantages and in accordance with the purpose of the
invention, as embodied and broadly described herein, a method for recording on a recordable
recording medium includes recording original stream files and original management files in a
specific area on the recording medium, and recording backup management files
corresponding to the original management files in another specific area on the recording
medium.

In another aspect of the present invention, in a method for managing backup files
corresponding to original files, a method for managing backup files of a recording medium
includes, when an optical recording and reproducing apparatus is able to record and manage
backup files, first recording backup files if a back up file does not exist within the recording
medium, and performing recording and reproducing operations, and, when an optical
recording and reproducing apparatus is unable to record and manage backup files, first
deleting backup files if one or more backup files exist within the recording medium, and
performing recording and reproducing operations.

In another aspect of the present invention, in a method for managing backup files
corresponding to original files, a method for managing backup files of a recording medium
includes, when an optical recording and reproducing apparatus is able to record and manage
backup files, and if a command for modifying or deleting the original files within the
recording medium is received, modifying or deleting backup files corresponding to the

original files, and, when an optical recording and reproducing apparatus is unable to record
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and manage backup files, and if a command for modifying or deleting the original files within
the recording medium is received, deleting backup files corresponding to the original files.

In another aspect of the present invention, an apparatus for recording on a recordable
recording medium includes a controller pre-allocating at least two recording areas for
recording original stream files, original management files, and backup management files, and
transmitting a recording command for recording data within a corresponding area, and a
recording and reproducing device recording data within the corresponding allocated area, in
accordance with the recording command of the controller, wherein the original stream files
and the original management files are first recorded and the backup management files are
recorded thereafter.

In another aspect of the present invention, an apparatus for recording on a recordable
recording medium includes a controller verifying whether original files and backup files
corresponding to the original files exist within the recording medium, and controlling
recording of the backup files if backup files does not exist, and a recording and reproducing
device recording the backup files on a predetermined area of the recording medium, in
accordance with the control of the controller.

In another aspect of the present invention, an apparatus for recording on a recordable
recording medium includes a controller verifying whether original files and backup files

corresponding to the original files exist within the recording medium, and controlling
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operations so that the backup files are deleted, if the backup files exist, and a recording and
reproducing device deieting the backup files in accordance with the control of the controller.
In a further aspect of the present invention, a recording medium includes an area for
recording original management files, an area for recording original stream files, and an area
for recording backup management files that correspond to the original management files.

It is to be understood that both the foregoing general description and the following detailed
description of the present invention are exemplary and explanatory and are intended to

provide further explanation of the invention as claimed.

Brief Description of Drawings

The accompanying drawings, which are included to provide a further understanding of the
invention and are incorporated in and constitute a part of this application, illustrate
embodiments of the invention and together with the description serve to explain the principle
of the invention. In the drawings:

FIG. 1 illustrates a file structure of a recordable recording medium according to the present

" invention;

FIGs. 2A and 2B illustrate a method for recording files on the recordable recording medium
according to the present invention;
FIG. 3 illustrates an optical recording and reproducing apparatus according to the present

invention; and
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FIGs. 4A and 4B illustrate a method for managing files according to the present invention.

Best Mode for Carrying Qut 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. Wherever possible, the
same reference numbers will be used throughout the drawings to refer to the same or like
parts. In addition, although the terms used in the present invention are selected from
generally known and used terms, some of the terms mentioned in the description of the
present invention have been selected by the applicant at his or her discretion, the detailed
meanings of which are described in relevant parts of the description herein. Furthermore, it is
required that the present invention is understood, not simply by the actual terms used but by
the meaning of each term lying within.

In this detailed description, “recording medium” refers to all types of medium that can record
data and broadly includes all types of medium regardless of the recording method, such as an
optical disc, a magnetic tape, and so on. Hereinafter, for simplicity of the description of the
present invention, the optical disc and, more specifically, the “Blu-ray disc (BD)” will be
given as an example of the recording medium proposed herein. However, it will be apparent
that the spirit or scope of the present invention may be equally applied to other types of
recording medium. An “original file” refers to an essential file that must be included among

the files being recorded on the optical disc. A “backup file” refers to a partial or full copy
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version of the original file. The backup file may be included optionally within the optical
disc. The original file and the backup file will be described in detail with reference to FIG. 1.
Additionally, in the present invention, a “file system” refers to a set of information not only
managing a logical structure (hereinafter referred to as a “Disc Volume”) of the entire optical
disc, but also managing all of the files recorded within the optical disc. Herein, such
information is only recognized by the system and not recognized by the user. Therefore, in
the present invention, a “File System Information” refers to diverse information creating the
file system. Such file system information includes a “volume structure”, an “anchor”, a
“Metadata (MD) file”, and a “Metadata (MD) file entry (FE)”. The volume structure and the
anchor pointer represent the structure of the entire disc volume. The metadata (MD) file
includes locations and attributes of the files recorded within the disc, and the metadata file
entry represents the location of the metadata file. Furthermore, when the metadata file is
scattered within the disc, a “Metadata (MD) partition map” is included in the metadata file
entry.

FIG. 1 illustrates a file structure of a recordable recording medium according to the present
invention. The file structure that can be applied to a recordable optical disc according to the
present invention includes at least one BD directory (BDAV), which is included in a root
directory (root). Each BD directory includes an info file (info.bdav), menu files (menu.tidx,
menu.tdtl, menu.tdt2), and mark files (mark.tidx, mark tdtl, mark.tdt2), which are used for

interacting with one or more users. Each BD directory further includes four file directories
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that include information for reproducing and managing data recorded in an actual disc and
information on methods for reproducing data. The file directories included in each BD
directory are a stream directory (STREAM), a clip information directory (CLIPINF), a
playlist directory (PLAYLIST), and a backup directory (BACKUP).

Each of the directories and file attributes will now be described in detail. First of all, the
stream directory (STREAM) includes audio/video (AV) stream files (01000.m2ts,
02000.m2ts) having a particular data format, and each stream file (01000.m2ts, 02000.m2ts)
represents AV data (or PC data) recorded on a specific area within the optical disc. Next, the
clip information directory (CLIPINF) includes clip information files that correspond to the
stream files (AV or text subtitle) included in the stream directory, respectively. Each clip
information file contains property and reproduction timing information of a corresponding
stream file. More specifically, the stream file (*.m2ts) and the clipinfo file (*.clpi), which are
in one-to-one correspondence, are collectively referred to as a “clip”. For example,
01000.clpi included in CLIPINF includes property information of 01000.m2ts included in
STREAM, and 01000.clpi and 01000.m2ts form a clip.

Referring back to FIG.1, the playlist directory (PLAYLIST) includes one or more PlayList
files (*.rpls), where each PlayList file includes at least one Playltem that performs
reproduction of a specific clip. Therefore, a PlayList file (*.rpls) refers to a basic
reproduction management file performing reproduction of a combination of desired clips by a

combination of at least one Playltem. In other words, in the above-described file structure,
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the stream files included in the stream directory (STREAM) refers to files (AV stream files)
having actual user data recorded therein. Other directories and files are described as
management files including reproduction management information for reproducing the
stream files.

Therefore, when using the file structure according to the present invention, the management
file being recorded within the disc includes an “original management file” and a “backup
management file”. In addition, since the management files are indispensable information for
reproducing the stream files, the management files require a highly reliable protective
solution. Therefore, a backup directory (BACKUP) is provided under the BDAV directory.
And, management files for backup usage may be optionally recorded within the backup
directory. More specifically, the optional recording of the backup directory is characteristic
of the present invention, which is to provide flexibility in the development of the optical
recording and reproducing apparatus. Therefore, it is apparent that an optical recording and
reproducing apparatus that can record and manage a backup directory and an optical
recording and reproducing apparatus that cannot record or manage a backup directory each
has a different method for recording and managing a backup directory. This will be
described in more detail with reference to FIGs. 4A and 4B.

Additionally, in creating backup management files configuring the backup directory, either
the entire original management file is created or only a portion of the original management

file is created. FIG. 1 illustrates a preferred example of creating backup management files
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with the original management files, with the exception of “menu.tdt1”, “menu.tdt2”,
“mark.tdt1”, and “mark.tdt2”. Also, the backup file is given the same file name as its
corresponding original file, and a BACKUP directory is created under the BDAV directory.
Therefore, when a plurality of BDAV directories is created within an optical disc, a plurality
of corresponding BACKUP directories is also created accordingly.

FIGs. 2A and 2B illustrate a method for recording files on the recordable recording medium
according to the present invention. Most particularly, FIGs. 2A and 2B illustrate an example
of a write-once recordable optical disc (e.g., blu-ray disc (BD-R)). Accordingly, the method
for recording files according to the present invention has the following characteristics. First
of all, an optical recorder first records a set of original files and, then, records corresponding
backup files. The priority of this process is determined depending upon the importance of the
corresponding original file. Secondly, an area for recording the backup files should be
separately provided within the optical disc. For example, in case of a rewritable optical disc,
an original file recording area and a backup file recording area should be separately allocated
within a predetermined file information recording area. Further, in case of a write-once
optical disc, a backup file recording area should be separately allocated within a data area, as
shown in FIG. 2A.

FIG. 2A illustrates a method for recording files in a write-once optical disc, wherein a
structure of a recording area for each file is allocated prior to recording the data within the

optical disc. For example, FIG. 2A illustrates a method for recording data on a specific
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session (session #m) within a write-once optical disc. And, it is apparent that each session is
recorded by using the same method.

In the embodiment of the present invention, the data recording area is pre-allocated with a
first area and a second area. The first area is for recording backup management files, and the
second area is for recording stream files, original management files, and file system
information. More specifically, by creating the backup management files to be located at a
location spaced apart from the location where the original management files are recorded, the
object of protecting the management files can be achieved. Each of the allocated area, as
described above, is referred to as a “Sequential Recording Range (SRR)”. Most particularly,
a recordable SRR is referred to as an “Open SRR”, and a non-recordable SRR is referred to
as a “Closed SRR”.

Referring to FIG. 2A, two open SRRs are allocated, wherein Open SRR #k is used as an area
for recording backup management files, and Open SRR #k+1 is used as an area for recording
stream files, original management files, and file system information. In addition, when
allocating backup Open SRR #k, the allocated size of a corresponding area should be decided
by predicting the size of the original management files. For example, a write-once blu-ray
disc (BD-R) includes a maximum of 200 PlayList files (*.rpls) which equals to about 13
Kbytes, a maximum of 200 ClipInfo files (*.clpi) which amounts to about 1 Mbyte, and a file
including diverse other info files (info.bdav) which equals to a maximum of 12 Kbytes.

Taking into account the above estimated file size, the required overall file size can be
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predicted to be 1.046 Mbytes. However, considering possible defects in the corresponding
area, it is preferable to add 10% to 20% of surplus size, which amounts to approximately 1.2
Mbytes.

FIG. 2B illustrates an example of a method for recording actual data of the first area (Open
SRR #k) and the second area (Open SRR #k+1), as shown in FIG. 2A. More specifically, the
stream files which the user wishes to be recorded are first recorded in SRR #k+1, and,
subsequently, when the recording of the stream files is completed, the original management
files are recorded as management files that reproduce the recorded stream files in
continuation with the recorded stream files. Thereafter, the backup management files are
recorded in the SRR #k, and the file system information is recorded in SRR #k+1 in
continuation with the recorded original management files. Herein, the recording order is
marked in numbers, as shown in FIG. 2B, for simplicity of the description.

As described above, the metadata files, the metadata file entry, the anchor, and the volume
structure are recorded in the file system information. Also, after recording the file system
information, it is preferable to change the recordable areas SRR #k and SRR #k+1 into non-
recordable areas, (i.e., Closed SRRs). This is to prepare for unexpected situations caused by
a system error, for example, after the file system information is validly recorded. In other
words, data can be validly recovered from the Closed SRR in which the file system
information is recorded even when unexpected accidents occur. Furthermore, when a

corresponding session #m is closed, all of the SRRs existing within the session are closed as
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well. And, thereafter, data can no longer be recorded in the corresponding session, and future
recording of data should be performed by allocating a new open session (session #m+1). At
this point, the recording method used herein is identical to the recording method used in
session #m, wherein Open SRRs are allocated for recording the backup management files.

Hereinafter, an optical recording and reproducing apparatus according to the present

.invention and a method for managing optical disc files using the same will now be described

with reference to FIGs. 3, 4A, and 4B. FIG. 3 illustrates an optical recording and
reproducing apparatus according to the present invention. The optical recording and
reproducing apparatus basically includes a pick-up unit 11 for reading data and management
information recorded on the optical disc, a servo 14 controlling the operations of the pick-up
unit 11, a signal processor 13 either recovering the reproduction signal received from the
pick-up unit 11 to a desired signal value, or modulating a signal to be recorded to an optical
disc recordable signal and transmitting the modulated signal to the pick-up unit 11, a memory
15 for temporarily storing the management information read from the optical disc, and a
microcomputer 16 controlling the above operations. This basic structure is referred to as a
recording and reproducing device 20, which may also be referred to as a “drive”.

Also, a controller 12 controls the overall operation of the optical recording and reproducing
apparatus. The controller 12 receives a user command through a user interface and transmits
the received user command to the microcomputer 16, so that operation of the apparatus can

be controlled in accordance with the user command. Most particularly, the controller 12 uses
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the disc management information transmitted from the recording and reproducing device 20
and created a recording and reproducing command. Thereafter, the controller 12 transmits
the command back to the recording and reproducing device 20.

In addition, an AV decoder and text subtitle (Text ST) decoder 17 performs final decoding of
output data in accordance with the controls of the controller 12. And, in order to perform the
function of recording a signal on the optical disc, an AV encoder 18 converts an input signal
into a signal of a specific format (e.g., an MPEG-2 transport stream) depending upon the
controls of the controller 12 and, then, provides the converted signal to the signal processor
13. More specifically, when a re-writable optical disc is loaded, the controller 12 controls the
apparatus so that each of the stream files, the original management files, and the backup
management files are respectively recorded in the pre-determined file information recording
area and the user data recording area within the optical disc.

Furthermore, when a write-once optical disc is loaded, the controller 12 pre-allocates at least
2 areas for recording the stream files, the management files, and the file system information.
In the preferred embodiment of the present invention (shown in FIG. 2A), two Open SRRs
(Open SRR #k and Open SRR #k+1) are allocated. Subsequently, the controller 12 transmits
a reco-rding command corresponding to the data, which are to be recorded in each of the
allocated areas, to the recording and reproducing device 20. Then, after receiving the
recording command, the recording and reproducing device 20 operates the pick-up unit 11 by

using the servo 14 and completes the recording of the original data within the area requested
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by the controller 12. Thereafter, the original management files, the backup management files,
and the file system information are recorded in series.

FIGs. 4A and 4B illustrate a method for controlling files according to the present invention.
More specifically, FIG. 4A illustrates an example when the optical recording and reproducing
apparatus is able to record and manage backup files, and FIG. 4B illustrates an example when
the optical recording and reproducing apparatus is unable to record and manage the backup
files.

Referring to FIG. 4A, when the optical disc is loaded, as an initial step, the apparatus verifies
whether a backup file exists within the optical disc (S10). If a backup file does not exist, the
optical recording and reproducing apparatus records the backup file in a predetermined area
(S20). Subsequently, the apparatus performs a specific function, such as a recording (or
writing) operation or a reproducing (or reading) operation (S50). Furthermore, when the
apparatus receives a command requesting the original file to be deleted (S30), the optical
recording and reproducing apparatus should delete the original file as well as the
corresponding backup file (S40). After the completion of the above described step, the
apparatus performs a specific function, such as a recording operation or a reproducing
operation (S50).

Referring to FIG. 4B, when the optical disc is loaded, as an initial step, the apparatus verifies
whether a backup file exists within the optical disc (S60). If a backup file exists, the optical

recording and reproducing apparatus deletes the backup file that is recorded within the optical
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disc (S70). Subsequently, the apparatus performs a specific function, such as a recording (or
writing) operation or a reproducing (or reading) operation (S50). Furthermore, when the
apparatus receives a command requesting the original file to be modified or deleted (S80), the
optical recording and reproducing apparatus should delete the backup file corresponding to
the original file (S90). After the completing the above described step, the apparatus performs
a specific function, such as a recording operation or a reproducing operation (S50).

When comparing the apparatus of FIG. 4A with the apparatus of FIG. 4B, the optical
recording and reproducing apparatus that can manage backup files (shown in FIG. 4A)
records and manages the backup file corresponding to the original file recorded within a
specific area of the loaded disc by using the same method as that used for the original file.
On the other hand, the optical recording and reproducing apparatus that is unable to manage
backup files (shown in FIG. 4B) deletes the backup file recorded in a specific area of the
loaded disc, thereby preventing system errors caused by existing backup files from occurring

during future usage.

Industrial Applicability

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 inventions.
Thus, it is intended that the present invention covers the modifications and variations of this

invention provided they come within the scope of the appended claims and their equivalents.
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[CLAIMS]

1. A method for recording on a recordable recording medium, comprising:

recording original stream files and original management files in a specific area on the
recording medium; and

recording backup management files corresponding to the original management files in

another specific area on the recording medium.

2. The method of claim 1, wherein the recording medium is a re-writable optical disc,
and wherein the areas for recording the original management files and the backup

management files are predetermined areas within the recording medium.

3. The method of claim 1, wherein the recording medium is a write-once optical disc,
and wherein each of the areas for recording the original management files and the backup

management files are pre-allocated.

4. The method of claim 3, wherein the allocated area is a sequential recording range

(SRR).
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5. The method of claim 4, wherein two open sequential recording ranges (SRRs) are
allocated.
6. In a method for managing backup files corresponding to original files, a

method for managing backup files of a recording medium, comprises:

when an optical recording and reproducing apparatus is able to record and manage
backup files, first recording backup files if a back up file does not exist within the recording
medium, and performing recording and reproducing operations; and

when an optical recording and reproducing apparatus is unable to record and manage
backup files, first deleting backup files if one or more backup files exist within the recording

medium, and performing recording and reproducing operations.

7. In a method for managing backup files corresponding to original files, a
method for managing backup files of a recording medium, comprises:

when an optical recording and reproducing apparatus is able to record and manage
backup files, and if a command for modifying or deleting the original files within the
recording medium is received, modifying or deleting backup files corresponding to the

original files; and
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when an optical recording and reproducing apparatus is unable to record and manage
backup files, and if a command for modifying or deleting the original files within the

recording medium is received, deleting backup files corresponding to the original files.

5 8. An apparatus for recording on a recordable recording medium, comprising:

a controller pre-allocating at least two recording areas for recording original stream
files, original management files, and backup management files, and transmitting a recording
command for recording data within a corresponding area; and

a recording and reproducing device recording data within the corresponding allocated

10 area, in accordance with the recording command of the controller, wherein the original
stream files and the original management files are first recorded and the backup management

files are recorded thereafter.

9. An apparatus for recording on a recordable recording medium, comprising:

15 a controller verifying whether original files and backup files corresponding to the
original files exist within the recording medium, and controlling recording of the backup files
if backup files does not exist; and

a recording and reproducing device recording the backup files on a predetermined
area of the recording medium, in accordance with the control of the controller.

20
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10.  The apparatus of claim 9, wherein, when the original files are to be modified
or deleted, the controller controls the recording and reproducing device so that the backup

files corresponding to the original files are modified or deleted accordingly.

5 11.  An apparatus for recording on a recordable recording medium, comprising:

a controller verifying whether original files and backup files corresponding to the
original files exist within the recording medium, and controlling operations so that the backup
files are deleted, if the backup files exist; and

a recording and reproducing device deleting the backup files in accordance with the

10 control of the controller.

12.  The apparatus of claim 11, wherein, when the original files are to be modified -
or deleted, the controller controls the recording and reproducing device so that the backup
files are deleted.

15

13. A recording medium, comprising:

an area for recording original management files;

an area for recording originall stream files; and

an area for recording backup management files that correspond to the original

20  management files.
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FIG. 4A
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