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DESCRIPTION

Information Recording Method and Apparatus, And Information Recording

Medium

Technical Field

This invention relates to an information recording method and apparatus,
an information reproducing method and apparatus, an information recording
medium, a program storage medium and a program. More particularly, it relates
to an information recording method and apparatus, an information reproducing
method and apparatus, an information recording medium, a program storage
medium and a program, in which, in a recording medium in which limitations
are imposed on the number of times of possible re-writing operations, it 1s
possible to evade congested re-writing in the same area of the recording

medium.

Background Art

Recently, a variety of optical discs have been proposed as disc-shaped
recording mediums that are recordable and that can be dismounted from a
recording and/or reproducing apparatus. These recordable optical discs have

been proposed as large-
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capacity mediums of several GBs and are felt to be promising as mediums for
recording AV (audio visual) signals, such as video signals.

Among the encoding systems for digitally comﬁressing digital video signals,
there 1s an MPEG (Moving Picture Experts Group) 2 system. The MPEG 2 1s also
finding application in recording digital video signals on recording mediums. For
example, 1 recording digitai video signals on a recording medium, the video signals
are encoded in accordance with the MPEG?2 system to record an encoded bitstream on
a recording medium. Inthe digital television (TV) broadcast, which recently made its
debut, a video program, encoded in accordance with the MPEG2 system, 1s transmitted
in accordance with the format termed a transport stream. In recording the digital
broadcast on an information recording medium, such a system 1s used in which the
transport stream is recorded in the form of digital signals, without decoding or re-
encoding.

The disc medium is superior in random accessibility. Inrecording digital video
signals on a disc-shaped recording medium, by exploiting this property, recording may
be started from an arbitrary vacant area even 1f plural vacant areas are present
distributed on the disc medium, these vacant areas being sequentially searched to
continue the recording 1n arbitrary recording areas.

If, mn a recording medium where limitations are imposed on the number of times
of allowed re-writing operations, the rewriting occurs 1 a congested fashion 1n the

same area on the recording medium, deficiencies tend to be produced in this area. For
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example, if a recording apparatus exercises control so that recording is started at all
times from the vacant area lying towards the mner rim side of the disc-shaped
recording medium, the probability is high that the mner rim side of the disc tends to
become a defective area at an earlier time than its outer rim side.

If a defective area is produced in the disc, such area becomes unusable, so that
the total possible recording time for the disc, that 1s the total recordable data volume,
is decreased. This is perplexing to a user of the recording apparatus because the total
possible recording time differs from disc to disc even although the species of the disc
are the same. In order to prevent such problem from occurring in the case of a
recording medium with a limited number of ﬁmes of possible rewriting operations,
such recording management 1s required in which the entire recording area 1s repeatedly

recorded in an unbiased fashion.

Disclosure of the Invention

It 1s therefore an object of the present invention to enable recording management
to be performed in such a manner that congested recording in the same area of the
recording medium may be evaded to permit the vacant areas of the recording medium
to be recorded repeatedly in an unbiased manner to prevent defects from being
produced 1n a preset area of the recording medmum.

A first information recording apparatus of the present imnvention includes first

recording means for recording the information, which 1s to be recorded on an
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information recording medium, in a predetermined specified area in the recording
medum, based on an arraying attribute pertinent to the arraying on the information
recording medium of the information, acquisition means for acquiring the last written
address of the mformation in the specified area, and second recording means for
recording the address obtained by the acquisition means on the information recording
medium.

The first recording means records the information in the predetermined specified
area 1n the recording medium based on the address obtained by the acquisition means.

A first information recording method of the present invention includes a first
reco;‘ding step of recording the information, to be recorded on an information recording
medium, i a predetermined specified area thereof, based on an arraying attribute
pertinent to the arraying on the information recording medium of the information, an
acquisition step of acquiring the last written address of the information in the specified
area and a second recording step of recording the address obtained by the acquisition
step on the information recording medium.

A program of a first storage medium of the present invention includes a first
recording step of recording the information, to be recorded thereon, in a predetermined
specified area thereof, based on an arraying attribute pertinent to the arraying on the
information recording medium of the information, an acquisttion step of acquiring the
last written address of the information in the specified area, and a second recording

step of recording the address obtained by the acquisition step on the information
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A first program of the present invention includes a first recording step of
recording the information, to be recorded on an information recording medium, 1n a
predetermined specified area in the recording medium, based on an arraying attribute
pertinent to the arraying on the information recording medium of the information, an
acquisition step of acquiring the last written address of the information in the specitied
area, and a second recording step of recording the address obtained by the acquisition
step on the information recording medium.

A first information recording medium of the present invention has recorded
thereon the information in a predetermined specified area thereof, based on the
arraying attribute pertinent to the arraying of the imformation thereon, there being
recorded the last written address of the information 1n the specified area.

A second mformation recording apparatus of the present mnvention includes
formulating means for formulating the information of an anchor information area of
such a data structure having one header table and one or more loop table(s), the header
table having a preset number of pointing blocks, each of the loop table(s) having a
preset number of updated blocks, first recording means for recording, in one of the
pointing blocks of the header table, data indicating that the pointing block currently has
the effective information and data indicating one the loop table having the currently
effective information recorded therein, second recording means for recording, 1n the

one updated block in the currently effective loop table, data indicating that it has the
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currently effective information and third recording means for recording the address
information in the currently effective updated block, the address information having
file management data recorded therein.

There may also be provided fourth recording means for recording the defect
information of the pointing block in the header table in the anchor information area.

There may also be provided fourth recording means for recording the defect
information of the updated block in the currently effective loop table in the anchor
information area.

A second mformation recording method of the present invention mcludes a
formulating step of formulating the information of an anchor information area of such
a data structure having one header table and one or more loop table(s), the header table
having a preset number of pointing blocks, each of the loop table(s) having a preset
number of updated blocks, a first recording step of recording, in one of the pointing
blocks of the header table, data indicating that the pointing block has the currently
effective information and data indicating one the loop table having the currently
etfective information recorded therein, a second recording step of recording, in the one
updated block m the currently effective loop table, data indicating that it has the
currently effective information and a third recording step of recording the address
information 1n the currently effective updated block, the address information having
file management data recorded therein.

A program for a second program storage medium of the present invention
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includes a formulating step of formulating the information of an anchor mformation
area of such a data structure having one header table and one or more loop table(s), the
header table having a preset number of pointing blocks, each of the loop table(s)
having a preset number of updated blocks, a first recording step of recording, in one
of the pointing blocks of the header table, data indicating that the pointing block has
the currently effective information and data indicating one the loop table having the
currently effective information recorded therein, a second recording step of recording,
in the one updated block in the currently effective loop table, data indicating that it has
the currently effective information, and athird recording step of recording the address
information 1 the currently effective updated block, the address information having

file management data recorded therein.

A second program of the present invention has a computer execute a formulating
step of formulating the information of an anchor information area of such a data
structure having one header table and one or more loop table(s), the header table
having a preset number of pointing blocks, each of the loop table(s) having a preset
number of updated blocks, a first recording step of recording, in one of the pointing
blocks of the header table, data indicating that the pointing block has the currently
effective information and data indicating one the loop table having the currently
effective information recorded therein, a second recording step ofrecording, in the one
updated block in the currently effective loop table, data mdicating that it has the

currently effective information, and a third recording step of recording the address
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information in the currently effective updated block, the address information having
file management data recorded therein.

A second information recording medium of the present invention has recorded
thereon the information of an anchor information area of such a data structure
including one header table and one or more loop table(s), the header table having a
preset number of pointing blocks, each of the loop table(s) having a preset number of
updated blocks, one of the pointing blocks in the header table including data indicating
that the pointing block has the currently effective information and data specitying one
loop table having the currently effective data recorded therein, one updated block n
the currently effective loop table including data indicating that the updated block has
the currently effective information, there being further recorded in the currently
effective updated block the address information having the file management data
recorded therein.

A first information reproducing apparatus of the present mvention includes
reproducing means for reproducing the first data of the pointing block or the third data
of the updated block, from the information recording medium, and controlling means
for performing control for retrieving an effective one of the pointing blocks, based on
the first data of the pointing block reproduced by the reproducing means, and for
retrieving an effective one of the updated blocks based on the third data in the updated

block.

A first information reproducing method of the present imnvention mcludes a
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reproducing step for reproducing the first data of the pointing block or the third data
of the updated block, from the information recording medium, and a controlling step
for performing control for retrieving an effective one of the pointing blocks, based on
the first data of the pointing block reproduced by the reproducing step, and for
retrieving an effective one of the updated blocks based on the third data in the updated
block.

A program of a third program storage medium of the present invention includes
a reproducing step for reproducing the first data of the pointing block or the third data
of the updated block, from the mformation recording medium, and a controlling step
for performing control for retrieving an effective one of the pointing blocks, based on
the first data of the pointing block reproduced by the reproducing step, and for
retrieving an effective one of the updated blocks based on the third data in the updated
block.

A third program for allowing to execute a program includes a reproducing step
for reproducing the first data of the pointing block or the third data of the updated
block, from the imnformation recording medium, and a controlling step for performing
control for retrieving an effective one of the pointing blocks, based on the first data of
the pointing block reproduced by the reproducing step, and for retrieving an effective
one of the updated blocks based on the third data in the updated block.

A second information reproducing apparatus of the present invention includes

reproducing means for reproducing the defect information of the pointing blocks from
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the information recording medium, and controlling means for performing control for
comparing the defect state of data of the header table actually reproduced from the
information recording medium to the defect information reproduced by the reproducing
means, and discontinuing the reproduction processing of the information of the anchor
information area including the header table, in case of non-matching between the
defect state and the defect information, for shifting to reproduction processing for
another one of the anchor information areas.

A second information reproducing method of the present invention mncludes a
reproducing step of reproducing the defect information of the pointing blocks from the
information recording medium and a controlling step of performing control for
comparing the defect state of data of the header table actually reproduced from the
information recording medium to the defect information reproduced by the reproducing
means, and discontinuing the reproduction processing of the information of the anchor
information area including the header table, in case of non-matching between the
defect state and the defect information, for shifting to reproduction processing for
another one of the anchor information areas.

A program of a fourth program storage medium of the present mvention
includes a reproducing step of reproducing the defect mformation of the pomting
blocks from the information recording medium, and a controlling step of performing
control for comparing the defect state of data of the header table actually reproduced

from the information recording medium to the defect nformation reproduced by the
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reproducing means, and discontinuing the reproduction processing of the information
of the anchor information area including the header table, in case of non-matching
between the defect state and the defect information, for shifting to reproduction
processing for another one of the anchor imformation areas.

A fourth program allows to execute a reproducing step of reproducing the
defect information of the pointing blocks from the information recording medium and
a controlling step of performing control for comparing the defect state of data of the
header table actually reproduced from the information recording medrum to the defect
information reproduced by the reproducing means, and discontimuing the reproduction
processing of the information of the anchor information area including the header
table, in case of non-matching between the defect state and the defect information, for
shifting to reproduction processing for another one of the anchor information areas.

A third mformation reproducing apparatus of the present ivention includes
reproducing means for reproducing the defect information of the updated blocks of the
currently effective loop table, from the information recording medium, and controlling
means for performing control for comparing the defect state of data of the header table
actually reproduced from the information recording medium to the defect information
reproduced by the reproducing means, discontinumng the reproduction processing of the
information of the anchor information area including the loop table, in case of non-
matching between the defect state and the defect information, for shifting to

reproduction processing for another one of the anchor mformation areas.
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A third information reproducing method of the present invention includes a
reproducing step of reproducing the defect information of the updated blocks of the
currently effective loop table, from the information recording medium, and a
controlling step of performing control for comparing the defect state of data of the
header table actually reproduced from the information recording medium to the defect
information reproduced by the reproducing means, discontinuing the reproduction
processing of the information of the anchor information area including the loop table,
in case of non-matching between the defect state and the defect information, for
shifting to reproduction processing for another one of the anchor mformation areas.

A program of a fifth program storage medium includes a reproducing step of
reproducing the defect information of the updated blocks of the currently etfective loop
table, from the information recording medium, and a controlling step of performing
control for comparing the defect state of data of the header table actually reproduced
from the information recording medium to the defect information reproduced by the
reproducing means, discontinuing the reproduction processing of the mformation of
the anchor information area including the loop table, in case of non-matching between
the defect state and the defect information, for shifting to reproduction processing for
another one of the anchor information areas.

A fifth program of a program storage medium of the present imnvention mcludes
a reproducing step of reproducing the defect information of the updated blocks of the

currently effective loop table, from the imformation recording medim, and a
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controlling step of performing control for comparing the defect state of data of the
header table actually reproduced from the information recording medium to the defect
mformation reproduced by the reproducing means, discontinuing the reproduction
processing of the information of the anchor information area including the loop table,
in case of non-matching between the defect state and the defect information, for
shifting to reproduction processing for another one of the anchor information areas.

In the information recording method and apparatus, program storage medium,
program and the mformation recording medium, in the first aspect of the present
invention, the last written address of the information recorded in a specified area is
recorded on the information recording medium.

In the information recording method and apparatus, program storage medium,
program and the information recording medium, in the second aspect of the present
invention, the pointing blocks, updated blocks and the address information are recorded
on the recording medium.

In the information recording method and apparatus, program storage medium,
and the program, 1n the first aspect of the present invention, control is managed so that
effective ones of the pointing blocks or the updated blocks will be retrieved based on
first and second data reproduced from the information recording medium.

In the information recording method and apparatus, program storage medium,
and the program, in the second aspect of the present invention, the defect state of data

of the header table, actually reproduced from the mnformation recording medium, is
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compared to the reproduced defect information. Ifthe two are not match to each other,
the processing of reproducing the information of the anchor information area including
the header table is discontinued to move to the processing of reproducing another one
of the anchor information areas.

In the information recording method and apparatus, program storage medium,
and the program, in the third aspect of the present invention, the defect state of data
of the header table, actually reproduced from the information recording medium, 1s
compared to the reproduced defect information. Ifthe two are not match to each other,
the processing of reproducing the information of the anchor information area including
the loop table is discontinued to move to the processing of reproducing another one of

the anchor information areas.

Brief Description of the Drawings

Fig.1 illustrates the simplified structure of the application format on the
recording medium used in a recording and/or reproducing system.

Fig.2 shows an instance of a directory structure formed on the disc.

Fig.3 illustrates the directory structure formed on the disc.

Fig.4 illustrates exemplary disposition in the volume space of an area for
gathered files, areas for the real-time files and the data files and a recording area for

the anchor information area (AIA).

Fig.5 illustrates the last written address for the areas for the real-time files and
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the data files.

Fig.6 1llustrates the last written address for the areas for the real-time files and

the data files.

Fig.7 llustrates the last written address for the areas for the real-time files and

the data files.

Fig.8 illustrates the last written address for the areas for the real-time files and

the data files.

Fig.9 1llustrates an inconvenmience which arises in the absence of the last written
address.

Fig.10 1illustrates the last written address for the area for gathered files.

Fig.11 illustrates the last written address for the area for gathered files.

Fig.12 illustrates an mstance in which an area for gathered files separates an area
for the real-time files and an area for data files from each other.

Fig.13 shows an mstance of a data structure of the anchor information area.

Fig.14 1llustrates a files system descriptor.

Fig.15 1s a flowchart for illustrating the flow of getting to MIA from the contents
of the anchor information area in case of a data structure of Fig.13.

F1g.16 shows another instance of a data structure of the anchor information area.

Fig.17 1s a flowchart for 1llustrating the flow of getting to MIA from the contents
of the anchor information area in case of a data structure of Fig.16.

Fig.18 1s a block diagram showing the structure of a moving picture recording
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and/or reproducing apparatus embodying the present mvention.

Fig.19 is a flowchart for illustrating the flow of data recording on a recording
medium based on the last written addresses of the areas for the real-time files and the
data files and the area for gathered files.

Fig.20 is a flowchart for illustrating the processing flow for acquiring the last
written addresses of the areas for the real-time files and the data files and the area for

oathered files based on the contents of the anchor mformation area.

Best Mode for Carrying out the Invention

Fig.1 shows a simplified structure of an application format on a recording
medium employed in a recording and/or reproducing system embodying the present
invention. This format has two layers, namely a PlayList and a Clip, for managing an
AV stream. The Volume Information manages all Clips and PlayLists on the disc.

One AV stream and its auxiliary information, paired together, is thought of as
an object, and is termed a clip. An AV stream file and its subsidiary information are
termed a Clip AV information file and a clip information file, respectively.

One Clip AV stream file is comprised of data, corresponding to the MPEG?2
transport stream arrayed in a structure defined by the DVR application format.

In general, a data file, used in e.g., a computer, is handled as a byte string. The
contents of the Clip AV stream file are expanded on the time axis. The PlayList

specifies an access point in the clip by a time stamp. When the PlayList specifies the
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access point to the clip by a time stamp, the clip information file 1s useful for finding
the address information at which to start the decoding of a stream m the Chip AV
stream file. To this end, the clip information file has a table showing the relationship
of time stamp to address correspondence for time search 1n the Clip AV stream.

The PlayList was introduced in order for a user to select the reproduction
domain the or she desires to view, and to readily edit the so selected reproduction
domain. One PlayList is a set of reproduction domains in a clip. One reproduction
domain in a given clip is termed the Playltem which is represented by a pair of an IN
point (in-point) and an OUT point (out-point) on the time axis. Consequently, the
PlaylList 1s a set of Playltems.

The PlayList is of two types, one PlayList type being Real PlayList, with the
other bemng Virtual PlayList.

The Real PlayList is deemed to co-own a stream portion of the clip 1t 1s
referencing. That is, the Real PlayList occupies, i a disc, a data capacity
corresponding to the stream portion of the Clip it 1s referencing. When an AV stream
is recorded as a new clip, a Real PlayList, referencing the reproducible range of the
entire clip, is created automatically. If a portion of the reproducible range of the
PlayList is erased, data of the stream portion of the clip it 1s referencing 1s also erased.

The Virtual PlayList is deemed not to co-own Clip data. If the Virtual PlayList
is changed or erased, the clip is not changed whatsoever.

In the following explanation, the Real PlayList and the Virtual PlayList are
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comprehensively referred to simply as the PlayList.

The directories required on a DVR (digital video recording) are as follows:
(1) a root directory inclusive of a ‘DVR’ directory, and
(2) the ‘DVR’ directory, inclusive of a ‘PIAYLIST’ directory, a ‘CLIPINF" directory
and a ‘STREAM’ directory.

Fig.2 shows a typical directory structure on a DVR disc.

- The root directory includes one directory (DVR directory).

All files and directories, prescribed by the DVR application format, are stored
under the directory ‘DVR’.

The ‘DVR’ directory includes three directories, namely PLAYLIST, CLIPINF
and STREAM directories.

‘PLAYLIST’ — the data base files Real PlayList and Virtual PlaylList are placed
under this directory.

‘CLIPINF’ — the database Clip is placed under this directory.

‘STREAM’ — the AV stream file is placed under this directory.

The ‘PLAYLIST’ stores two sorts of PlayList files, these being the Real PlayList
and Victual PlayList.

‘xxxxx.rpls” — This file stores the information pertinent to one Real PlayList.
One file is created for each Real PlayList. The filename is “xxxxx.rpls’, where “xxxxx
is comprised of fives figures of from 0 to 9. The file extension 1s “rpls’.

‘yyyyy.vpls’ — This file stores the information pertinent to one Virtual PlayLaist.
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One file is created for each Virtual PlayList. The filename is ‘yyyyy.vpls’, where
‘yyyyy’ is comprised of fives figures of from 0 to 9. The file extension 1s “vpls’.

The ‘CLIPINF’ directory stores one file in association with each AV stream file.

‘zzzzz.clpi’ — This file is a Clip Information file associated with one Clip AV
stream file. The filename is ‘zzzzz.clpt’. ‘zzzzz’ is comprised of fives figures of from
0 to 9. The file extension is ‘clpt’.

The ‘STREAM’ directory stores a file of the CLIP AV stream.

‘zzzzz.m2ts’ — This file is an AV stream file handled by the DVR system, and
is a CLIP AV stream file. The filename is ‘zzzzz.m2ts’. ‘zzzzz’ is comprised of fives
figures of from 0 to 9. The file extension 1s "m2ts’.

One Clip AV stream file and the Clip information file associated therewith use
the same five figures ‘zzzzz’.

The six files of menu.tidx, menu.tdtl, menu.tdt2, mark.tidx, mark.tdtland
mark tdt.2 are the files managing the thumbnail picture information. The thumbnail
picture means a still picture representing the contents of video signals recorded on a
recording medium, or a specified scene of such contents, extracted as a still picture.

The file system used in the information processing apparatus of the present
embodiment prescribes the ‘Allocation class’, as the attribute information pertment to
the file allocation on a recording medium. Each Allocation Class is the mformation

oiven each file and which is stored in file management data, that 1s a management

information area (MIA).
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Fig.3 shows the relationship between DVR application files and the allocation
classes. The DVR application prescribes three file sorts, namely gathered files, real-
tune files and data files.

The gathered files denote those files which must be read out in a short time on
loading a recording medium on a recording or reproducing apparatus. The inf dvr files,
PlayLaist files (filenames: xxxxx.rpls and yyyyy.vpls), Clip Information files (filename;
zzzzz.clpt) and files managing the thumbnail picture information, are sorted under the
gathered files.

The real-time files are those files comprised of data the writing or the readout
of which must be completed within a preset time. The Clip AV stream file made up

of the contents data of the AV data (filename: zzzzz.m2ts) are sorted under the real-

time files.

The data files mean ordinary files. The file other than the DVR application files

are sorted under the data files.

Fig.4 shows a typical layout on the recording medium of respective files of the
allocation classes.

The files having the attributes of the gathered files are collectively recorded in
an area for gathered files as a specified preset area on the recording medium. The
positions on the recording medmum of the gathered file areas (start and end addresses)
are recorded as file management data in the MIA.

The files having the attributes of the real time files and the data files are
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arranged in an area for an anchor information area and 1n an area excluding the area
for the gathered files on the recording medium.

The area for the anchor information area (AIA) shown in Fig.4 1s an area in
which to record a pointer to an address on the recording medium where the file
management data is stored. This area is a preset area on the recording medium. In the
present instance, two AIA areas, namely an AIA area towards a lowermost address
(inner disc rim) and another AIA area towards an uppermost address (outer rim side),
are provided, with data of the same contents being written in these two areas. The
resistance against error is increased by writing data in duplex in each of the ALLA areas,
lying on the inner and outer disc rim sides, thus writing the data in quartets. The AIAs
are recorded or reproduced in a preset sequence. For example, the lower address side
AJA and the upper address side AIA are recorded 1n this order. In reproducing the
AIA, the lower address side AIA i1s read out first. If this AIA cannot be read as
normally due to data error, the upper address side AIA 1s then read out.

According to the present invention, recording 1s managed so that, for evading
congested recording in the same sites of the ‘area for gathered files’ and 1n the “area
for real-time files and data files’, the vacant sites of the respective areas will be
repeatedly written in an unbiased fashion. To this end, the last written addresses 1n the
respective areas are recorded in the file management data, that is in MIA.

The method of dealing with the last written addresses of the ‘area of the real-

time files and the area of data files’ is now explamed with reference to Figs.5 to 8.
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Fig.5 shows the state in which a Stream 1 (Clip AV stream) has been recorded
on the new recording medium. The Stream 1 1s recorded as from the lower address
side (left side in the drawing) towards the upper address side (right side in the drawing)
of the areas for the real-time files and the data files. The last written address of the
Stream 1, shown 1n Fig.5, 1s recorded in the MIA.

Fig.6 shows the state in which a Stream 2 (Clip AV stream) has been recorded
next to the state of Fig.5. The Stream 2 starts to be recorded as from the address next
to the last written address of the Stream 1. The last wntten address of the Stream 2,
shown 1 Fig.6, 1s recorded in the MIA.

Fig.7 shows the state 1n which a Stream 2 (Clip AV stream) has been erased
next to the state of Fig.6. The value of the last written address in the MIA 1s not
changed.

Fig.8 shows the state in which a Stream 3 (Clip AV stream) has been recorded
next to the state of Fig.7. The Stream 3 starts to be recorded as from an address
directly following the address indicated by the last written address 1n the state of Fig.7.
When the recording of the Stream 3 progresses up to the uppermost address of the
vacant area in the areas for the real-time files and the data files, recording moves to
the lowermost address of the vacant area in the areas for the real-time files and the data
files, from where the recording 1s continued. The last written address in the Stream 3
shown m Fig.8 1s recorded in the MIA.

For comparing the case in which the last written address 1s recorded i the MIA
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to the case in which the last written address is not recorded in the MIA, Fig.9 shows
the state in which the Stream 3 is recorded next to the state of Fig.7 in the absence of
the last written address. In this case, the Stream 3 starts to be recorded as from the
lowermost address of the vacant area in the areas for the real-time files and the data
files, that is from the position directly following the Stream 1. The result is there 1s
produced an area where the Streams 2, 3 have been recorded repeatedly. If, next to
this state, the Stream 3 is erased and a new Stream is subsequently recorded, the
Stream is recorded in the same site where the Stream 3 was recorded, so that the
rewriting occurs in a congested fashion in the same area. In case limitations are
imposed on the number of times of rewriting of a recording medium, the area where
the recording occurs in a congested fashion tends to be a defective area.

In case management is performed as shown in Figs.5 to 8, new data are recorded
in a looped fashion in the vacant area, thus allowing to suppress the occurrence ot such

defects.

Referring to Figs.10 and 11, the method of dealing with the last written address
in the ‘area for gathered files’ is explained.

Fig.10 shows the state in which data of certain gathered files have beenrecorded
in the area for gathered files. Next to data of the gathered files (indicated by a numeral
® in Fig.10), file management data (MIA), indicated by a numeral @ in Fig.10, is
recorded. The last written address in the area for gathered files 1s recorded in the MIA.

The pointer to the MIA address, indicated by a numeral @ in Fig.10, and which is the
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start address of main MIA or start address of reverse MIA, 1s recorded n the anchor
information area in Fig.14, as will be explained subsequently.

Fig.11 shows the state of recording the data of the gathered files. Recording of
data, indicated by a numeral @ in Fig.11, is started as from an address directly
following the last written address in the state of Fig.10. Next to the data of the
Gathered files, the management information area (MIA), indicated by the numeral @
in Fig.11, is recorded. The last written address in the area for gathered files 1s recorded
in the MIA. The pointer to the MIA address, indicated by a numeral @ in Fig.11, is
recorded 1 the anchor information area.

Meanwhile, the area for gathered files is movable én the recording medium. For
example, if many defects are produced in the area for gathered files, a new area for
cathered files is created and its position on the recording medium 1s recorded mn the
MIA. In the instance of Fig.12, the area for gathered files 1s arranged at a position of
dividing the area for real-time files from the area for the data files area.

Next, the structure of the anchor information area 1s explained. The anchor
information area is such an area in which a pointer to an address of the management
information area (MIA) is to be recorded. This area 1s used to allow to move the
recording address of the management information area (MIA). If the recording
address of the management information area (MIA) 1s fixed , re-writing occurs in the
same area in a congested fashion. The result is that, in the case of a recording medium

in which limitations are imposed on the number of times of the possible recording
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operations, the area of congested recording undesirably tends to prove a defect.

Fig.13 shows an exemplary structure of the anchor mformation area. The
structure of the anchor mnformation area is divided into a header table and one or more
loop table(s). In gross terms, the header table indicates the number of the loop table
currently having the effective data, with the loop referenced by the number having a
pomter to a recording address of the management information area (MIA).

The header table 1s made up of one or more pointing block(s). In the instance
of Fig.13, there are M pointing blocks. Each pointing block has a block counter field,
a loop table number field, and a defective bitmap field. When a given pointing block
1s recorded and its contents are updated, the value of the block counter field of the
pointer block is updated to a value larger than the block counter field of the other
pointing block. That is, the largest value of the block counter field is held valid. Ifthe
same pomnting block 1s to be updated, it is sufficient if the current block counter value
1s ncremented by one. If the same pointing block is repeatedly recorded such that its
pointing block 1s defective, the pointing block is no longer used and the next pointing
block 1s used. Consequently, the header table has one or more pointing block(s).

The defective bitmap field mndicates whether or not each pointing block in the
header table 1s defective. The defective map field has a value of M bits and indicates
the defective state of the pointing blocks #1 to #M i the sequence from its MSB to

LSB sides. For example, ‘1' and ‘0' indicate the defective state and the non-defective

state, respectively. The defective bitmap, currently etfective, is recorded in the
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pointing block having the maximum number of the block counter. The pointing block,
showing that the defective bitmap indicates a defect, 1s not used as from the next
recording, that is, the information is not recorded in the pomnting block as from the next
recording.

The loop table has one or more updated block fields. The number of the
updated block fields in the instance of Fig. 13 is N. If a givenupdated block is recorded
to update its contents, the sequence number of the ﬁle system descriptor (FSD)
recorded in the updated block (see Fig.14) is updated to a value larger than the
sequence numbers of the other updated blocks. That 1s, the sequehce number having
the largest value is held valid. If the same updated block is to be updated, it sutfices
to increment the value of the current sequence number by one. If the same updated
block is repeatedly recorded, such that the updated block becomes defective, the
updated block is not used and, in its stead, the next updated block is used. To this end,
the loop table unit has one or more updated block(s). The defective bitmap field
indicates whether or not each updated block in the loop table 1s defective. The

defective bitmap field is of an N-bit value and indicates the defective state of the

updated blocks #1 to #N in a sequence of from the MSB towards its LSB. The
currently effective bitmap is recorded in the updated block having the maximum
sequence number. The updated block, the defecttve bitmap of which indicates a defect,

is not used as from the next recording, that is, no mformation is recorded in this

updated block.
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‘The size of the pointing block and that of the updated block correspond to the
size of the ECC (error correction code) block.

As a modification of the data structure of Fig.13, it is also possible for the
header table to have the information of the defective bitmap of the currently effective
loop table indicated by the header table.

[n the FSD, there are recorded, in addition to the sequence number, the start
address of main MIA and the start address of the reserve MIA, for indicating the start
address of the recording position of MIA, as shown in Fig.14. The MIA 1s of the
duplex recording type, such that, in the reserve MIA, the same mnformation as that
recorded in the main MIA is recorded. In recording, the main MIA and the reserve
MIA are recorded in this order. In reproduction, the main MIA is read out first. If the
main MIA is not readable because of data errors, the reserve MIA 1s read out.

The processing flow of acquiring a pointer to a recording address of MIA from
the data of the anchor information area is explained by referring to Fig.15.
step S11: The data of the header table 1s read out.
step S12: The pointing block, having the maximum value of the block counter, 1s
detected from among the read-out data. The loop table number field, owned by the
valid effective block, thus detected, indicates the number of the loop table having the
effective data.
step S13: The data of the loop table, referenced by the above number, is read out. The

updated block, having the maximum value of the sequence number of FSD, 1s detected
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from the read-out data. The FSD, having the valid updated block, thus detected, 1s
valid.
step S14: The above FSD indicates the address of the MIA.

In the above processing, the case of using the information of the defective
bitmap field, is explained.

If in the processing of step S12, the defect mformation indicated by the
defective bitmap field of the currently defective pointing block 1s detected to be not at
disparity with respect to the defective state of the header table read out at step S11, that
is if the two are detected to be matched to each other, the reproduction is continued
unchanged, however, if the two are detected to be at disparity, that is, are not matched
to each other, for example, if the defective bitmap does not indicate a defective block,
but the block read out at step S11 is found to be defective, this anchor information area
is not reliable, and hence the reproducing processing of the anchor information area 1s
discontinued. The reproducing processing is started, as from step S11, for the anchor
information area AIA at a different site, written in multiplex (see Figs.10 and 11).

If, in the processing of step S13, the defect information indicated by the
defective bitmap field of the currently defective pomting block 1s detected to be not at
disparity with respect to the defective state of the currently ettective header table read
out at step S13, that is if the two are detected to be matched to each other, the
reproduction is continued unchanged, however, if the two are detected to be at

disparity, that is, are not matched to each other, for example, 1f the defective bitmap
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does not indicate a defective block, but the block read out at step S13 1s found to be
defective, this anchor information area is not reliable, and hence the reproducing
processing of the anchor information area is discontinued. The reproducing processing
is started, as from step S11, for the anchor information area AIA at a different site,
written in multiplex (see Figs.10 and 11).

Another instance of the structure of the anchor information area is shown in
Fig.16. The structure of the anchor information area of the present embodiment 1s
divided into a header table and one or more loop table(s), as in the embodiment of
Fig.13. Also, the size of the pointing block and that of the updated block correspond
to the size of the ECC (error correction code) block. The present embodiment differs
from the embodiment of Fig. 13 as to the contents of the updated block of the loop table
unit.

The loop table unit of Fig.16 is also comprised of one or more updated block(s).
Each updated block has a block counter field. If a certain updated block 1s recorded
and its contents are updated, the block counter field of the updated block 1s updated to
a value larger than that of the other block counter field. If the same updated block 1s
to be updated, it suffices to increment the value of the current block counter by one.
Ifthe same updated block is repeatedly recorded, such that the updated block becomes
defective, the updated block 1s not used and, in its stead, the next updated block 1s
used. To this end, the loop table unit has one or more updated block(s).

The processing flow of acquiring a pointer to a recording address of MIA from
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the data of the anchor information area is explained by referring to Fig.17.
step S21: The data of the header table is read out.
step S22: The pointing block, having the maximum value of the block counter, 1s
detected from among the read-out data. The loop table number field, owned by the
valid pointing block, ndicates the number of the loop table having the effective data.
step S23: The data of the loop table, referenced by the above number, 1s read out. The
updated block, having the maximum value of the block counter, 1s detected from the
read-out data. The updated block is valid, with the updated block having a pointer to
an address of a valid FSD (entry sector number for main MIA/Reserve FSD). The FSD
is written in duplex and the same information as that of the main FSD is recorded 1n
the reserved FSD. In recording, the main FSD and the reserved FSD are recorded 1n
this order. In reproduction, the main FD 1s first read out. If the main FSD 1s not
readable due to data error, the reserve FDS 1s read out.
step S24: The FSD is read out from the address indicated by the pointer.
step S25: The above FSD indicates the address of the MIA.
The contents of the file system descriptor (FSD) shown in Fig.14 are now
explained. The FSD has a pointer to an address on the recording medium of MIA.
A signature (BPO) is a field having a preset field.

The Creation Time (BP8) must specify the date and tune of formulation of the

file system descriptor.

The modification time (BP12) must specify the date and time of formulation of
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the file system descriptor.
The sequence number (BP16) is as explained previously and 1s a counter the
value of which is incremented each time the contents of the FSD are incremented.
The mterchange class (BP18) defines limitations onmedium interchangeabili‘w.
The reserved (BP19) 1s reserved for future application. In this field, #00 must

be set.

The start address of main MIA (BP20) prescribes the logical block number of
the main MIA.

The start address of reserve MIA(BP24) prescribes the first logical block of
MIA. For warranting reliability, MIA is recorded in two different positions on the
logical volume. One of these is the main MIA, with the other being the reserved MIA.

The length of MIA (BP28) prescribes the size of MIA 1n terms of alogical block

as unit. In MIA, there is no logical block exceeding #FFFF.

The number of MIA map MIBs (BP30) prescribes the number of blocks for the

MIA map recorded in the MIA.
The MIA map MIBs in main MIA (BP32) specifies all MIBs belonging to the
MIA map in the main MIA. The MIB numbers of these blocks must be recorded in

the sequence of the construction of the MIA map.

The MIA map MIBs 1n reserve MIA (BP32+2x) specifies all MIBs belonging

to the MIA map in the MIA. The MIB numbers of these blocks must be recorded 1n

the sequence of construction of the MIA map.
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Referring to Fig.18 showing a moving picture recording and/or reproducing
apparatus, the system for recording and/or reproducing data of the DVR application
structure is now explained. This moving picture recording and/or reproducing
apparatus 1s comprised of a reproduction unit 1 and a recording unit 2.

First, the operation in recording 1s explained, taking the case of encoding and
recording an input audio video signals, as an example.

Before proceeding to recording, a controller 17 commands a readout umt 11 to
read out data of the anchor information area. The readout unit 11 reads out data of the
anchor information area. The readout unit reads out data of the anchor information
area. The so read out data is sent via processing in a demodulating unit 12 and 1n an
ECC (error correction) decoding unit 13 to the controller 17. The controller 17
acquires the recording address of MIA based on the data of the anchor imnformation
area (seec Figs.13 or 16).

The controller 17 then commands the readout unit 11 to read out the MIA. The
readout unit then reads out the MIA data which 1s mput through processing in the
demodulating unit 12 and in the ECC (error correction) decoding unit 13 to the
controller 17. The controller 17 acquires the last written address of the areas for the
real-time files and the data files, and the last written address of the area for gathered
files, included in the MIA.

The video and audio signals are mput to terminals 28, 29, respectively. These

video and audio signals are input to an AV encoder 23, which then encodes the signals
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(input video and audio signals) to output an encoded video stream (V) and an encoded
audio stream (A) to a multiplexer 22. The encoded video stream (V) may, for example,
be an MPEQG? video stream, while the encoded audio stream (A) may, for example, be
an MPEG]1 audio stream or Dolby AC3 (trademark) audio stream. The multiplexer 22
multiplexes the input stream to output a multiplexed stream. The multiplexed stream
may, for example, be an MPEG2 transport stream or an MPEG2 program stream.

The multiplexed stream 1s input to a source packetizer 21. The source packetizer
21 encodes the mput multiplexed stream mnto an AV stream, comprised of source
packets, in accordance with the application format of the recording medium 10. The
AV stream 1s processed by an ECC (error correction coding) unit 20 and by a
modulating unit 19 and thence mput to a write unit 18. The write unit 18 records the
Clip AV stream file on the recording medium 10 based on the control signal as
commanded by the controller 17. The controller 17 controls this recording based on
the last written address of the areas for the real-time files and the data files.

The moving picture recording and/or reproducing apparatus of Fig.18 records
the Clip AV stream file, while also recording the application database information
pertinent to the file, that 1s the clip information file and the PlayList file. These
application database information are formulated by the controller 17. The clip
information file is formulated by the controller 17 analyzing the clip AV stream. The

PlayList file is formed by the controller 17 based mamly on the user command

information input via user interface from terminal 27.
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Similarly to the AV stream, the clip information file and the PlayList file,
formed by the controller 17, are processed by the ECC (error correction coding) unit
20 and by the modulating unit 19, and thence input to the write unit 18. The write unit
18 records the database file on the recording medium 10, based on the control
information as commanded by the controller 17. The controller 17 controls the
recording, based on the last written address of the area of gathered files.

The operation in reproduction 1s now explained.

The recording medium 10 has recorded thereon the AV stream file, the
application database information and the file system data.

First, the controller 17 acquires data of the anchor information area, as at the
time of recording, described above, and accordingly acquires MIA data.

The controller 17 then commands the readout unit 11 to read out the application
database information. So, the readout unit 11 reads out the application database
information from the recording medium 10. The application database information then
is processed by the demodulating unit 12 and the ECC (error correction) decoding unit
13 and thence supplied to the controller 17.

Based on the application database information, the controller 17 outputs the
overview of the PlayList, recorded on the recording medium 10, to a user interface of
the terminal 27. The user selects the PlayList, desired to be reproduced, from the
overview of the PlayList. The PlayList, specified to be reproduced, 1s input to the

controller 17. The controller 17 commands the readout unit 11 to read out the AV
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stream file necessary in reproducing the PlayList. So, the readout unit 11 reads out the
AV stream from the recording medium 10. The so read out AV stream is processed
by the demodulating unit 12 and by the ECC (error correction) decoding unit 13 and
thence supplied to the source depacketizer 14.

The source depacketizer 14 converts the AV stream of the application format
of the recording medium 10 into a stream that can be input to the demultiplexer 15,
which demultiplexer 15 then inputs the video stream (V) and the audio stream (A),
torming the reproduction domain (Playltem) of the AV stream, as specified by the
controller 17, to the AV decoder 16. The AV decoder 16 decodes the video stream and
the audio stream to output the reproduced video and audio streams at terminals 25, 26,
respectively.

Fig.19 shows a flowchart for illustrating the processing flow for recording data

on the recording medium 10 based on the last written addresses in the real time files

and the gathered files, respectively.

At step S41, the controller 17 acquires last written addresses of the areas for the
real-time files and the data files and those of the area for the gathered files from the
management information area (MIA). This processing will be explained subsequently

in detail by referring to Fig.20.

At step 542, the controller 17 causes the AV encoder 23 to encode the input
video signals to record the clip AV stream file on the recording medium 10. At this

time, the controller 17 commands the recording of the clip AV stream in the vacant
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areas of the areas for the real-time files and the data files, based on the last written
addresses of these areas for the real-time files and the data files (see Figs.5 to 8).

At step S43, the controller 17 causes the application database information,
pertinent to the clip AV stream file, that 1s the clip information file and the PlayList
file, to be recorded simultaneously with the recording of the clip AV stream file, as
described above. At this time, the controller 17 commands the write unit 18 to record
the database file and the MIA 1n a vacant area of the area for gathered files, based on
the last written address of the area for gathered files (see Figs.10 and 11).

At step S44, the controller 17 creates data of the anchor imnformation area (see
Figs.13 and 16).

At step S435, the controller 17 commands the write unit 18 to record the data of
the anchor mformation area 1n a preset position (see Figs.10 and 11).

Fig.20 shows a flowchart for illustrating the detailed processing of acquiring the
last written addresses of the real-time files and the gathered files from the contents of
the anchor mformation area (processmg at step S41 of Fig.19). |

At step S61, the controller 17 first commands the readout unit 11 to read out the
data of the anchor mnformation area (AIA) from a preset position. So, the readout unit
11 reads out the data of the anchor information area. The so read out data 1s processed
by the demodulating unit 12 and by the ECC (error correction) decoding unit 13 and
thence supplied to the controller 17.

At step S62, the controller 17 acquires the data of the anchor information area
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(AIA).

At step S63, the controller 17 acquires data of the valid file system descriptor
(FSD) based on the AIA data (see Figs.15 and 17).

At step S64, the controller 17 acquires the data of the management mformation
area (MIA), based on the FSD data (see Figs.15 and 17). Specifically, the controller 17
acquires the recording addresses of MIA based on the FSD data (see Figs.15 and 17).
The controller 17 commands the readout unit 11to read out the MIA. The data, so
read out, is processed by the demodulating unit 12 and by the ECC (error correction)
decoding unit 13 so as to be supplied to the controller 17.

At step S65, the controller 17 acquires the last written addresses of the areas for
the real-time files and the data files and those of the area for gathered files, included
in the MIA.

Although the above-described sequence of operations can be performed on a
hardware, it may also be executed by the software. If the sequence of operations 1s to
be executed on the software, the program forming the software 1s installed 1mn a
dedicated hardware built in a computer. Alternatively, the program forming the
software is installed from the network or a recording medium 1n e.g., a general-purpose
personal computer which is capable of executing various functions subject to the
installing of various programs.

The recording medium is formed not only by a package medium, such as a

magnetic disc 51, inclusive of a floppy disc, an optical disc 52, mclusive of a CD-ROM
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(Compact Disc-Read-Only memory) and DVD (Digital Versatile Disc), a magneto-
optical disc 53, inclusive of MD (Mini-Disc), or a semiconductor memory 54, having
the program pre-recorded thereon, but also by a ROM or a hard disc, having the
program pre-recorded thereon and which 1s furnished to the user as 1t 1s butlt from the
outset in the computer. The drive 41 drives the optical disc 52, magneto-optical disc
53 or the semiconductor memory 54.

In the present specification, the steps stating the program recorded on the
recording medium includes parallel processing or batch-wise processing, i addition
to the processing executed chronologically in an explicitly stated sequence.

As described above, it becomes possible, in recording data in a vacant area of
arecording medium, to select a vacant area for recording, in such manner as to prevent
congested writing from occurring in the same area of the recording medium.

Moreover, it becomes possible to evade congested recording m the same area
of the recording medium to manage the recording so that recording will be made
repeatedly in an unbiased fashion in a vacant area of the recording medium.

While the invention has been described in accordance with certain preferred
embodiments thereof illustrated in the accompanying drawings and described in the
above description in detail, it should be understood by those ordmarily skilled in the
art that the invention is not limited to the embodiments, but various modifications,
alternative constructions or equivalents can be implemented without departing from the

scope and spirit of the present invention as set forth and defined by the appended
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claims.

Industrial Applicability

According to the present invention, as described above, recording can be
managed 1n such a manner that congested recording in the same area of the recording
medium will be evaded to permit repeated recording 1n the vacant area of the recording
medium in an unbiased fashion. Thus, in a recording medium 1n which limitations are
imposed on the number of times of possibie rewriting operations, congested rewriting
in the same area of the recording medium may be evaded to render it possible to
prevent the defective areas from being formed as a result of the congested recording

on the recording medium.
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WHAT IS CLAIMED IS:

1. An information recording apparatus comprising:

first recording means for, based on attributes of information that
determine arraying of information in a recording medium:
recording, in a predetermined first area in the recording medium,
first information which has an attribute that requires completion of recoding or
read out in a predetermined time period, and
recording, in a predetermined second area in the recording
medium, second information which has an attribute that requires read out in a
short time period upon loading of the information recording medium on the
information recording apparatus, and is for controlling reproduction of the first
information;
acquisition means for acquiring a first address where the first information
is last recorded in the first area, and a second address where the second
information is last recorded 1n the second area; and
second recording means for recording the first address and the second
address obtained by the acquisition means in a management data file on the
information recording medium,
wherein the first recording means, based on the first address, the second
address and vacant address information recorded on the information recording
medium,
records the first information in a vacant area in the first area
immediately after the first address, regardless whether or not there 1s a vacant
area before the first address,
records the second information in a vacant area in the second area

immediately after the second address, and

creates a new second area, depending on a number of defects 1n the

second area.
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2. An information recording method comprising:
a first recording step of, based on attributes of information that determine
arraying of information in a recording medium:
recording, in a predetermined first area in the recording medium,
tirst information which has an attribute that requires completion of recoding or
read out in a predetermined time period, and
recording, in a predetermined second area in the recording
medium, second information which has an attribute that requires read out 1n a
short time period upon loading of the information recording medium on the
information recording apparatus, and is for controlling reproduction of the first
information;
acquisition step of acquiring a first address where the first information is
last recorded in the first area, and a second address where the second information
is last recorded in the second area; and
a second recording step of recording the first address and the second
address obtained at the acquisition step in a management data file on the
information récording medium,
wherein the first recording step, based on the first address, the second
address and vacant address information recorded on the information recording

medium,

records the first information in a vacant area in the first area
immediately after the first address, regardless whether or not there 1s a vacant

area betore the first address,

records the second information in a vacant area in the second area

immediately after the second address, and

creates a new second area, depending on a number of defects in the

second area.

3. A computer readable medium storing instructions for execution by a

computer of an information recording method, the method comprising:
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a first recording step of, based on attributes of information that determine

arraying of information in a recording medium:

recording, in a predetermined first area in the recording medium,
first information which has an attribute that requires completion of recoding or
read out in a predetermined time period, and

recording, in a predetermined second area in the recording
medium, second information which has an attribute that requires read out in a
short time period upon loading of the information recording medium on the
information recording apparatus, and 1s for controlling reproduction of the first

information;

acquisition step of acquiring a first address where the first information 1s
last recorded in the first area, and a second address where the second information

1S last recorded in the second area; and

a second recording step of recording the first address and the second
address obtained at the acquisition step in a management data file on the

information recording medium,

wherein the first recording step, based on the first address, the second
address and vacant address information recorded on the information recording
medium,
records the first information in a vacant area in the first area

immediately after the first address, regardless whether or not there 1s a vacant

area before the first address,

records the second information in a vacant area in the second area

immediately after the second address, and

creates a new second area, depending on a number of defects in the

second area.



PCT/JP02/12561

1/20

\"'-"'"'.’"'-""'.’""'t""-'--"'-.'"-'--"-'-"-""'.’"""'--""t"

"""""""""""

FIG.1

CA 02438503 2003-08-14

WO 03/046916

4 1
o) m 1
R O -1 S
= A
|
> b
- = _ k= _ PN
P - ..ﬂ..p p....
s B3NN
u am O " a.-v fp
£ &> by N
® youi Q! =1t \ '
=
llllllllllllllllll av ﬂv_— aa rap e e e e o
L”l.. [ v \ N "... "
Om 0 m Mn —- eaa " m "
.%J m “ -. ,-, aa " & .
O 1 v . t
g = R | E =
i ! I S
P w . w .. . r..m C
yp— | “ | -— “ — i
i P " ¢_ \ “ o, I
<P, " y Y _ —— "
" n L | O .
e q : ; "
I ; '3 e e e e e e e e mmen ..
' h !
1 3
gEmEmmEEEEE—— N s V| 02020 emEmSSsEmsEsesrsrEsSEmesEEmEEEETs \
: - : - - :
1 “ M . : n “
' \ lmedmew—- I - -
. “ ., .G =1
) m ' ' : ) Mw .
“ a’ : \ : v & :
e WJ " v r?.::m.. i m.. 27 .
7 " T S !
o " ; y= > OL
- = 1 “ - A
o .} — L b a, .
- " _ - > .
~  E~T3H -t 2 =1
o LD.W - " ! i, C 1
S = . | © "
I . ,
SN n " " ”
: s =] : Q :
esmeeeemememenee LB “ B8 "
4P, = ) b.._u ¢
C.l { ) | » wul ¢
O _ M .
@, ] ) )
< = “ S “
, - - .
ﬂ e e e e e e e e o e e, g
=
© —
) QL
2 |
L ye—(
W‘r T = m
o] o
am -,

""""'-"'-‘al""""""""l.-l-'"-"'-"l"l!..'..""""'-"'--”','"""



CA 02438503 2003-08-14
WO 03/046916 PCT/JP02/12561

2/20

o

info.dvr

menu.tidx

menu.tdtl

menu.tdt2

mark.tidx

mark.tdtl

mark.tdt2

PLAYLIST 01001.rpls

02002.rpls

99999.vpls

CLIPINF 01000.clpi

02000.clpi

03000.clpi

éT REAM 01000.m2ts
02000.m2ts

03000.m2ts




WO 03/046916

CA 02438503 2003-08-14

3/20

Directory File name | Allocation class

name

DVR info.dvr (Gathered files
menu.tidx | Gathered files
mark.tidx | Gathered files
menu.tdtl | Gathered files
menu.tdt2 | Gathered files
mark.tdtl | Gathered files
mark.tdt2 Gathered files
xxxxx.1pls | Gathered files
yyyyy.vpls | Gathered files
zzzzz.clpi | Gathered files
zzzzz.m2ts | Real-time files

files in directory other Data files

than DVR

FIG.3

PCT/JP02/12561



WO 03/046916

ADDRESS

UPPER MOST

LOWER MOST
ADDRESS

t b WP A W e

AREA IN RECORDING MEDIUM (EX. VOLUME SPACE)

000000000000000000
.................
OOOOOOOOOOOOOOOOOO
000000000000000000
oooooooooooooooooo
..................
...................................
]
....................................
00000000000000000
000000000000000000
00000000000000000
..................
OOOOOOOOOOOOOOOOOO
oooooooooooooooooo
OOOOOOOOOOOOOOOOOO
..................
.................
oooooooooooooooooo
000000000000000000
OOOOOOOOOOOOOOOOOO
000000000000000000
OOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOO
oooooooooooooooooo
.................
..................
..................
....................................
OOOOOOOOOOOOOOOOOO

000000000000000000
..................
oooooooooooooooooo
000000000000000000
OOOOOOOOOOOOOOOOOO
..................
OOOOOOOOOOOOOOOOOO
..................
OOOOOOOOOOOOOOOO
QQQQQQQQQQQQQQQQQQ
OOOOOOOOOOOOOOOOOO
..................
oooooooooooooooooo
oooooooooooooooooo
oooooooooooooooooo
..................
00000000000000000
000000000000000000
OOOOOOOOOOOOOOOOOO
..................
..................
.................
000000000000000000
000000000000000000
OOOOOOOOOOOOOOOOOO
..................
OOOOOOOOOOOOOOOOOO
..................
000000000000000000
..................
..................
000000000000000000
llllllllllllllllll
oooooooooooooooooo
000000000000000000
................................
0000000000000000000000

ooooooooooooo
oooooooooooooooooooooo
oooooooooooooooooo
000000000000000000
000000000000000000
oooooooooooooooooo
oooooooooooooooooo
000000000000000000
..................
OOOOOOOOOOOOOOOOOO
ooooooooooooooooo
000000000000000000
....................................
....................................
OOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOO
....................................
..................
OOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOO
000000000000000000
OOOOOOOOOOOOOOOOOO
..................
OOOOOOOOOOOOOOOOOO
000000000000000000
OOOOOOOOOOOOOOOOOO
.................................
..................

.................

cccccc
..............................

..................
OOOOOOOOOOOOOOOOOO

000000000000
oooooooooooooooooooooo
OOOOOOOOOOOOOOOOOO
oooooooooooooooooo
oooooooooooooooooo
00000000000000000
OOOOOOOOOOOOOOOOOO
000000000000000000
000000000000000000
.................
OOOOOOOOOOOOOOOOOO
..................
OOOOOOOOOOOOOOOOOO
oooooooooooooooooo
.................
oooooooooooooooooo
..................
..................
..................
OOOOOOOOOOOOOOOOOO
...................................
a
..................
oooooooooooooooooo
OOOOOOOOOOOOOOOOOO
....................................
................
oooooooooooooooooo
oooooooooooooooooo
000000000000000000
OOOOOOOOOOOOOOOOOO
..................
....................................
000000000000000000
.................
...................................
000000000000000000
000000000000000000
000000000000000000
oooooooooooooooooo
.................................
e r
..................

000000000000000000
....................................
..................

OOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOO

oooooooooooooooooo
....................................
OOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOO
tttttttttttttttttt

oooooooooooooooooo
OOOOOOOOOOOOOOOOOO
....................................

OOOOOOOOOOOOOOO
.:Q:.'. .............................
....................................
....................................
..................

oooooooooooooooooo
000000000000000000

oooooooooooooooooo
000000000000000000

oooooooooooooooooo
000000000000000000

..................
oooooooooooooooooo

OOOOOOOOOOOOOOOOOO
...................................
.................
....................................

ccccccccccccccccc
...................................
l.. .................................
lllllllllllllllll

oooooooooooooooooo
...................................
..................

OOOOOOOOOOOOOOOOOO
...................................
lllllllllllllllllll

OOOOOOOOOOOOOOOOOO
000000000000000000

.................................
© v

* a » °
...............................

oooooooooooooooooo
OOOOOOOOOOOOOOOOOO
....................................
....................................

000000000000000000

OOOOOOOOOOOOOOOOOO
000000000000000000
....................................

..................
oooooooooooooooooo

llllllllllllllllll
..................

OOOOOOOOOOOOOOOOOO
................................

- .-
OOOOOOOOOOOOOOOOOO

..................
OOOOOOOOOOOOOOOOOO

..................
ooooooooooooooooo
00000000000000000000000000000000000
..................................

00000000000000000
..................

OOOOOOOOOOOOOOOOOO
000000000000000000

QQQQQQQQQQQQQQQQQQ
..................
....................................

000000000000000000
OOOOOOOOOOOOOOOOO

KEEEARE
e e e e e %
SR
2OSOSISESKS
Pe¥e Yo% e %%
SO
OSSN
gy%%%%%%%
RRRHRRHARRS

30IRRRKHKHK

o %000 % %% %%
PetedeYe % %%

SIRRIRRRK
POLOLeLaLecelele

KRR
R s

'f§§§§§§%‘
gﬁ%&%ﬁ%ﬁ%
P00 %0000 % ¢

0:0.0.0.0.90.90.0.¢
P 04%0%: 0% %%
’A’A’A.Az& AAA N

o~
L]

4/20

Area for Real-time files and Datafiles

Area for Gathered files

CA 02438503 2003-08-14

Area for Anchor Information Area

Area for Anchor Information Area

FIG.4

PCT/JP02/12561



CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

5/20

G Old

BoJY UONRULIOJU] JOYOUY JOJ BAIY NOLIDMIIQ  BoIy UOQeRULIONU] JOYOUY JOJ BAIY

ONITIOOHA STy
So[IeIR(] PUR SO oWI-[BaY JOJ BTy PaISes) IO BAIY |

_ |I
\\!\N\.\\\ ‘\\\\\\
_ éﬁ%ﬁ \\\.Ihr\\\
e

s
I S, -
: .

(HOVdS dINNTOA XA
VAV So[ Ble( ANV SO SWL-[EIY INNIAHN ONIdHO0dd NI VHIV
JO $S2Ippy USHHM ISET AH JHLVOIANI NOLLISOd




CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

6/20

9'0I4

29Iy UOIJRULIOIU] JOUOUY JOJ BaIy

NOLLOHA1d SO
ONIQIODHT  so[geie(] pUe SO[IJ SW-[e9y IO BaIy paJayler) J0J BTy

1 ) I |
t 1 [ }
| ] s 1
t 1 i )
) 1 I t
] 1 ' )
) : 1 '

............................................................................................................................
.........................................................................................................................
............................................................................................................

0000000000000000
............................................................................................................................
..............................................................................................................................
...............................................................................................................................
...........................................................................................................

..............
...........................................................................................................

.............
............................................................................................................

............ ‘\\\n\\.\\\\\s\\\\&s\\h‘ IO TIIIY

.........................................................................................................

................
........

..........................................................................................................
................................................................................................................
.......................................................................................................................
...........................................................................................................................
........................................................................................................................
................................................

..................
...................................................

..............................................................................

m (A0VdS WNYTOA Xa)
Y SO IR N QTGN DNIQIOOEN NI VAV
SO[1 SUIHERY 40 SSAIPPY UOHLA ISE O p St Ll
Ag QALVOIANI NOLLISOd

BOJY UOIJBULIOIUT JOOUY/ O] BoIy



CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

7/20

AL

BaJy UONRULIOIU] JOYOUY JO] BaIy

BOJY UONBULIOI] JOYOUY J0J BOIY

-
oooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
S DL L LR AL L O R L L L I L e I I O L I R O O N N M M I N N R N O O O M N R O X O M M N O X N M O N O N X Y N s
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ssssssssssssssssssssssssssssssssss

’ L



CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

8/20

80l

Ba.Jy UOIJBULIOIUT JOUOUY I0J BAIY £OJY UONBULIOIU] JOUOUY JOT BTy

NOLLOHIIA SOl m
ONIHJOOHH So[Jele(J PUE SOl QWI)-[B9y 10 BaIy pa.1oyler) 0] Body
l
—Mﬂnﬁl&l Aol eririeyicriet \\\\\\\\\\
7 A eweons ) aNion &&\\\ e 1/

(HOVdS JNNTOA XI)
SSHAAVY JIVIS NNIAAN ONIQIOOHT NI VHIV

INITH 004

VIV So[U 1 NV SO[J oWm-ay
JO SS2IPPY USHHM 38T AT AALVIIANI NOLLISOd




CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

9/20

¢ IWVHALS
NV ¢ WVHLLS
HO HONITHOOHA
HLVHdHY HO H.LIS
BoJY UONBULIOU] JOYDOUY JOJ BIY BaJY UONRULIOJU] JOUYOUY JOJ BOIY
NOLLOHMIA | SoeIR(] PUB SO SOy
| ONIAO00Hd QWI-BOY JO] BOIY = PAISYJeL) I0J BTy
(HOVdS AINNTOA XA

SSTRIAAV VIS INNIAAIN ONIJOOHYE NI VHIY

ONITJOOH

- ey b= Wl W



CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

10/20

01Ol

2.y UOLBULIOJU] JOYOUY JOJ BOIY

oI
So[elR(] PUB SO SWI}-[2}] J0] BaIY pa1ayjes) 10] BTy

29Iy UOIJBULIOJU] JOYOUY JOJ BOIY

m (AOVIS TINNTOA X3

|
..ZDHQME ONIQHOOHY NI VHIV ST PRIOIED) 4O 20 O

b SSaIPPY UsHLIM 1S Ad
JHIVOIANI NOILLISOd

SHTL ARHHIVO 40 VIVA®
(VIN) VIVA INFINAOVNVIN 114 @
(VIN VIVA INANAOVNYIN 11 40 SSRIAAV OL YHINIOd D



CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

11/20

29Iy UONBULIOIU] JOUIUY JOJ BOIY

. SolY
So[eIR(] PUR SO SUIT}-[9y JOJ BTy .wﬁoﬁmw I0] BAIY

29Iy UONBULIOJU] JOUOUY JOJ BaIY

.....................................
....................................

00000000000000000000000000000000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
.....................................
0000000000000000000000000000000000000
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
0000000000000000000000000000000000000

.................................
...............................
..............................
............................
............................
............................
...........................
..............................
............. ' * & ¢ > L BRI * ¥ 9 9 n 4

r
I
'
)
1
1

(HOVdS AINNTOA X3

i WOIGEN ONIHOOTI NI VRV v o posored 40 vy \
_. SSIPPY USHLIA ISET AT
QALVOIANI NOLUSOd  qomyqay INVIS

ONIAA00HY

SHTIA CAHIVO J0 VIVA ®
(VIN) VIVA INFANIOVNYIN A4 ©

(VIIN) VIVA INTZNTOVYNVIN 11 A0 SSTAAV OL JEINIOd D



CA 02438503 2003-08-14
WO 03/046916 PCT/JP02/12561

12/20

- em wm ey emBwy W

Area for Anchor Information Area

.
Q
r—
=
8 g
) s
—
g ;5
a® e
% 72
[r “
= 3
= “’
- <
S
YO0 0.0.9:9:0.0 il i
SR o
920020299094 -,
202020202020 %0%
S Relelelelede el o
RSRRKKS 5 ) e
— BESIRNKES <= -
PORRKKKKN am
- 02020020 00 %% < o
020200202020 202 % &
= 0000002030 %020% -
000 0.0.0.0.¢ —  —
902009292029 Uy
RO 9. 9.9.9.9. 0.9, ')
PARIRRKIK s LL
O BRQRERRIKLRS
— RILIERILRKS =
Sedelelelede % @
bl 020 %% % % %%
5| B
= DRKEEES
QO
: s g
9
z =L
omssae] QL -
< g RS
% 28 B
T
2 :
O
=2 g
S & =
be s B o
o
O -
q’a =
-
S
o
I
jg



CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

13/20

€10l

N# 20[q patepd|)

| woge |
74 30014 pajepdf) doog
T# 3001q pajepd()
poprovann |~ |

N# ¥201q pa1epd()

\

\\\\\\\\\\\\\\\\\ Qwﬁgm @Eo&om

PIEAU] | P4 Y20[q PePAN) | 1, grqpy

\\\\\\ (asd) .Samowmo UI9ISAG 2_@ \ \\% 4 310019 Po1epC D Q00T

:SEH ¢ 12014 @&m@@b

\\\\\\\\\\\\\\\\\ hon_asn o[qe H oo.H
00, k



CA 02438503 2003-08-14
WO 03/046916 PCT/JP02/12561

14/20

m Length Name Contents
0 | & | Signature SigRec
Creation Time TimeStamp
Modification Time

-
=
g
k2.
3 oF
N &
AN B
N K=,

L
" N,
3
\. \.
%
- "\. . .
3
y \\
h » - \ .
\ \\ N
'\ RN
g . \-
. N
oY \
N N \
N .\'. .\. \. .'.
R N
B N N
N .' 1 3 \. .\'.
N
N
L
Y
\. I\". \. e
Y
L Y
e
\.--". g R
N D N
S H
- Y
Ny, Ny D
W N
W Ny NN
b )
[\

e ) P p 4 J v R v p P A ¢ & .
& & & 4 ¢ & '/ & 4 V. / p / )
¢ W £ ¢ A4 vy . i Vi o Ve
A . > A % 2 4 f A ¢
F I EFH ¥ 4 // LS & 4 p.

g ¢ £ £ 7P
4 oY i / L 4 * S
# ' Ly EESN ,/ & W WFIY . A 4
A A ¢ XS 2L / L7, I
% F L Vi f z & 4 / & L 4
& & A i a & 4 4 A { s

11 | InterchangeClass ______ |Unit8
00 byte

nit32
nit32
nitl6
nitl6
" 2x | MIA Map MIBs in Main MIA _

M

C|CICIC|E

woulfoy
Ii
(L |
w |»

IA Map MIBs in Reserve MIA

FIG.14



CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

15/20

VIN O

> a e " avw
LR LIR IR J
L R4 ceeo s
a &N > a
LR L e p & H
e« B4 LR
e s O
LR - o O
LN N "o & &
® & > A
-0 8 LR
a & ¢ * o
a0 LI L R
L L N J v e e
a4 * e & N
€« & 3 LR IR
4 u S LI A B
L N IR J - &
[ K 2 se h
a By

G1 Ol

asd 10 LNOavay
yo0[g payepd|)
JALLOAAIT J0 NOLLOALAd

VIS

LS

300[g SUnuIiog
JALLDHAAH
40 NOILOdLdd

¢S

3[qe) 1opes
10 LNOavay

LIS



CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

16/20

/7 Seund &8&5

Qw ] 9AIOSI 10} .H@@Ezu J0309S Eum
7/ (JS,] UIRTA] 10] JOqUINU J10J09S Anju?

\\\\\\\\\\\\\\\\\\\\ IOJUN07) }00[¢/

N\\\\\\\\\\\\\\\\Bmﬁgz OIqe] C 00T
7777 v om0 RO

91014

Ni# 3[00[q parepd()

| upemqer

G# 300[q pajepd() dooT
T# 3001q pajepd|)
poprovon [ T |

z# %05 patepdp

:@é P# 30019 @3%@: T4 9]qR]

\\\\\\% ¢# 00[q pajepd() 7

deunieg SATOSI (TN



CA 02438503 2003-08-14

PCT/JP02/12561

WO 03/046916

17/20

dSd 40
LNOAVHY

1£43)

AN

3o01g parepdf)
HALLOHAAH

H0 NOLLOHLHA

HAS

A0 NOLLOHLAA

CCS

sj00[g BunuIog
AALLDAAAT

9[qe] JOpBaH
40 .LNOAVHI

1 2S




PCT/JP02/12561

18/20

CA 02438503 2003-08-14

WO 03/046916

¢

62
o 0z siv 8l

U |

VLS .

10dNI waaooNaY | o W[ I NI

ﬁ LIND
0FA - A . ﬁw@?@m& oa%%%zm ONILYTNGOW [1 21nim

97

&¢ ¢6 le

(S9[T paaten

bG - 404 VIV J0 SS2Ippy UanLif} 15T ‘Sa[g

. Bje] NV S3[0 Sumeay Y04 VIV 40
£5~(0] SSAIPPY Uanu 1521 INIANTONDVIN
7 @ TANA ‘2IY UOTRULIORU] JOYIUY

— YATIONINOD
1§~0) (s2[g pasaugen

[y

0/1 O oy Sy g 04 Y 40
413 !
8@%@5 G SSaIPPY UapLipL 158 ONIGMTOND VI

Lo Ll ‘gaIy UOTJRULIOJU] JOYOUY

LIN(] LIN[] WA

oz_m_%%% ONLLVINAOWAA [~ 100V | | [ONIQI0I®

ol ol H

JOANO0S

104100 ~
03 (A

¢z I Gl

10410 J6 .
i




CA 02438503 2003-08-14
WO 03/046916 PCT/JP02/12561

19/20

"~ START RECORDING ON
RECORDING MEDIUM

CONTROLLER ACQUIRES Last Written Address OF
EACH OF Data file AREA AND Gathered file AREA AND
Real-time files FROM MIA(FILE MANAGEMENT DATA)

542

CONTROLLER 17 COMMANDS RECORDING Clip AV
stream IN VACANT AREAS BASED ON Real-time files
AND Data File AREA (SEE FIGS 5 TO 8)

o541

-543

CONTROLLER 17 COMMANDS RECORDING DATA BASE
FILE IN VACANT AREA BSED ON Last Written Address OF
AREA FOR Gathered files (SEE FIGS 10 AND 11)

544

CONTROLLER 17 CREATES DATA OF ANCHOR
INFORMATION AREA (SEE FIGS 13 AND 16)

545

CONTROLLER 17 COMMANDS RECORDING DATA OF
Anchor Information Area (SEE FIGS 10 AND 11)
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CONTROLLRE 17 COMMANDS READING DATA OF
Anchor Iformation Area (AIA) FROM PRESENT POSITION

062
CONTROLLER 17 ACQUIRED DATA OF
- Anchor Information Area (AIA)
-S63

CONTROLLER 17 ACQUIRES DATA OF EFFECTIVE
File System Descriptor (FSD) BASED ON AIA DATA
(SEE FIGS.15 AND 17)

564

CONTROLLER 17 ACQUIRES MIA
(FILE MANEGEMENT DATA ) BASED ON FSD
DATA (SEE FIGS 15 AND 17)

S65

CONTROLLER 17 ACQUIRES Last Written Addresses OF
Real-time files AND Data files AND Gathered files

END
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