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RECORDING APPARATUS, RECORDING METHOD, PLAYBACK
APPARATUQ, PLAYBACK METHOD, RECORDING/PLAYBACK
APPARATUS, RECORDING/PLAYBACK METHOD,

PRESENTATION MEDIUM AND RECORDING MED.IUM
BACKGROUND OF THE INVENTION

In general, the present invention relates to a
recording apparatus, a recording-method, a playback
apparatus, a playback method, a recording/playback
apéaratus, a recording/playback method, a presentation
medium and a recording medium. More particularly, the
ﬁresent invention relates to a recording apparatus, a
recording method, a playback apparatus, a playback method,
a recording/playback apparatus, a recording/playback
method, a presentation medium and a recording medium that
make it possible to again make an access to a 1ocation-on a
disc which was accessed immediately before the diéc was
ejeéted.

In recent years, as a recording medium for
recording data such as video information, a disc is drawing
much attention, replacing a magnetic tape. Having a lack
of random accessibility, a magnetic tape-is suitable for
use as a recording medium for simply recording andjplaying
back video information continuocusly. .

On the other hand, since a disc allows random
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accesses, video information can be played back from any
arbitrary locations on the disc in any arbitrary order even

if the video information was recorded on the disc

continuously.

When a magnetic tape is ejected from a
recording/playback apparatus, the magnetic tape can be put
at the same position as the position the magnetic tape is
ejected with ease. Thus, when the magnetic tape is
remounted on the recording/p;ayback apparatus, processing
to record or play back information onto or from the
'mégnetic tape can be started from the position immediately
prior to the eject operation. 1In the case of an ejected
disc, however, there is raised a problem that it is
_difficult to start processing to record or play'back '
information onto or from the disc from a position
immediately p;ipr to an ejeét operation due to

unfortunately to the random accessibility of the disc.

SUMMARY OF THE INVENTION

It is thus an object of the present invention
addressing the problem described above to make accesses
started from a position immediately prior to an eject

operation.

In accordance with one aspect of the present



invention, there is provided a recording apparatus for
recording information on a recording medium is |
characterized in that the apparatus including:

a recording means for making an access to a
predetermined location on the recording medium and
recording information on the location;.

a commanding means for making a request for
ejection of the recording medium from the recording
apparatus;

a storage means for storing resume-function related
ihformation including at least a location on the recording
medium accessed by the recording means immediately prior to
the ejection of the recording medium requested by the
commanding means;

a transfer contrél means for controlling an
operation to transfer the resume-function related
information stored in the storage means to the recording
medium prior to the ejection of the recordiqg medium; and

an ejecting means for ejecting the recording medium
from the recording apparatus upon completion of the
operation to transfer the resume-function related
information stored in the storage means to the recording
medium.

In accordance with another aspect of the present
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inveniion,_there is provided a recording method adopted in
a recording apparatus for'recording information on a
recording medium is characterized in that the method
including:

a recording step of making an access to a
predetermined location on the recording medium and
recording information‘on the location;

a commanding step of making a request for ejection
of the recording medium from the recording apparatus;

a storage step of stéring resume-function related
information including at least a 1ocation-on the recording
medium accessed at the recording, step immediétely prior to
the ejection of the recording medium requested at the
commanding step;

a transfer control step of controlling an operation'
to transfer the resume-function related information stored
at the storage step to the recording medium prior to the
ejection of the recording medium; and

an ejecting step of ejecting the recording medium
from the recording apparatus upon completion of the
6peration to transfer the resume-function related
information to the recording medium.

In accordance with further aspect of the present

invention, there is provided a presentation medium is



characterized in that the presentation medium is used for
presenting a program'execﬁtable by a computer to drive a
recording apparatus for recording information on a
recording medium to carry out processing includihg:

a recording step of making an access to a
predetermined location on the recording medium and
recording information on the location;

a commanding step of making a request for ejection
of the recording medium from the recording apparatus;

a storage step .of storing resume-function related
ihformation including at least a location on the recording
medium acgessed at £he recording step immediately prior to
the ejection of the recording medium requested at the
commanding step;

a transfer control step of controlling an operation
to transfer the resume-function related information stored
at the storage step to the recording medium prior to the
ejection of the recording medium; and.

an ejecting step of ejecting the recording medium
from the recording apparatus upon completion of the
operation to transfer the resume-function related
information to the recording medium.

In accordance with still further aspect of the

present invention, there is provided a playback apparatus



for playing back information from a recording medium is
characterized in that the'apparatus including: |

a playback means for making an access to a
predetermined location én the recording medium and playing
back informationlrecorded on the recording medium from the
location;

a reading means for reading out resume-function
related information from the recording medium upon
insertion of the recording medium into the playback
apparatus; and

- a location control means for controlling a location
on the recording medium to be accessed by the playback
means in accordance with whaﬁ is réad out by the reading
means from the recording medium. |

In accordance with yet further aspect of the
present invention, there is provided a playback method
adopted in a playback apparatus for playing back
information from a recording medium is characterized in
that the method including:

a playback step of making an access to a
predetermined location on the record;ng medium and playing
back information recorded on the recording medium from the
location;

a reading step of reading out resume-function



related information from the recording medium upon
insertion of the recording medium into the playback
apparatus; and

‘a location control step of controlling ; Jocation
on the recording medium to be accessed at the playback step
in accordance with what is read out from the recording
medium at the rééding step.

In accordance with yet aspect of the present
invention, there is provided a presentation medium is
characterized in that the presentation medium is_used for
pfesenting a program executable by a computer to drive a
playback appara£us for playing back information from a
recording medium to carry out processing including:

a playback step of making an access to a

predetermined location on the recording medium and playing

back information recorded on the recording medium from the
location;

a reading step of reading out resume-function
related information from the recording medium upon
insertion of the recording medium into the playback
apparatus; and

a location control step of controlling a location
on the recording medium to be accessed at the playback step

in accordance with what is read out from the recording



medium at the reading step.

In accordance with yet aspect of the present
invention, there is provided a recording/playback apparatus
for recording and playing back information onto and from a
recording medium is characterized in that the apparatus
including:

é recording/playback means for making an access to
a predetermined location on the recording medium and
recording or playing back information onto or from the
location;

a commanding means for making a request for
ejection of the recording medium from the
recording/playback apparatus;

a storage means for storing resume-function'rélated
information including at least a location on the recording
medium accessed by the recording/playback means immediately
prior to the ejection of the recording medium requested by
the commanding means;

a transfer control means for controlling an
operation to transfer the resume-function related
information stored in the storage means to the recording
medium prior to the ejection of the recording medium;

an ejecting means for ejecting the recording médium

from the recording/playback apparatus upon completion of
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the operation to transfer the resume-function related

information stored in the'storage means to the recording

medium;
a reading means for reading out resume-function
related information from the recording medium upon
insertion of the recording medium into the
recording/playback apparatus; and

a location control means for controlling a location
on the recording mediuﬁ éo be accessed by the
recording/playback means in accordance with what is read:
oﬁt by the reading means from the recording medium.

In accordance with yet aspect of the present
invention, there is provided a recording/playback method
adopted in a recording/playback apparatus for recordiﬁg and
playing back infoermation onto and from a recording medium
is characterized in that the method including:

a recording/playback step of making an access to a
predetermined location on the recording medium and
recording or playing back information onto or from the -
location;

a commanding step of making a request for ejection
of the recording medium from the recording/playback
apparatus;

a storage step of storing resume-function related
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information including at least a location on the recording
medium accessed at the reéording/playback step immediately
prior to the ejection of the recording medium requested at
the commanding step;

a transfer control step of controlling an operation
to transfer the resume-function related information stored
at the storage step to the recording medium prior to the
ejection of the recording medium;

an ejecting step of ejecting the recording medium
from the recording/playback apparatus upon completion of
the operation to transfer the resume-function related
infgrmation to the recording medium;

a reading step of reading out the resume-function
related information from the recording medium upon
insertion of the recording medium into the
recording/playback apparatus; and

a location cohtrol step of controlling a location
on the recording medium to be accessed at the
recording/playback step in accordance with what is read out
at the reading step from the récqrding medium.

In accordance with yet aspect of the present
invention, there is provided a presentation medium is
characterized in that the presentation medium is used for

presenting a program executable by a computer to drive a
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playback/recording apparatué for playing back information
from a recordiné medium td carry out processiné including:

‘a recording/playback step of making an access to a
predetermined location on the recording medium and
recording or playing back information onto or from the
location;

a commanding step of making a request for ejection
of the recording medium from the recording/playback
apparatus;

a storage step of storing resume-function related
iﬁformation including at least a location on the recording
medium accessed at the recording/plajback step immediately
prior to the ejection of the recording medium fequested at
the commanding step;

a transfer control step of controlling an operation
to transfer the resume-function related information stored
at the storage step to the recording medium prior to the
ejection of the recording medium;

an ejecting step of ejecting the recording medium
from the recording/playback apparatus upon completion of
the operation to transfer the resume-function related
information to the recording medium;

a reading step of reading out the resume-function

related information from the recording medium upon
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insertion of the recording medium into the
recording/playback apparafus;'and

a location control step of controlling a location
on the recording medium to be accessed at the
recording/playback step in accordance with what is read out
at the reading step from the recording medium.

In the recording apparatus, the recording method
and the presentation medium according to the present
invention, resume-function related information including at
least a location on a recording medium accessed immediately
pfior to ejection of the recording medium from the
recording apparatus as requested by an eject command is
recorded into the fecording medium.

In the playback apparatus, the playback method and
the presentation medium according to the present invention,
resume-function related information is read out from a
recording medium when the recording medium is inserted into
the playback apparatus and a location on the recording
medium to be accessed is determined in accordance with the
resume-function related information read out from the
recording medium.

In the recording/playback apparatus, the
recording/playback method and the presentation medium

according to the present invention, resume-function related
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information including at least a location on a.recording
medium accessed immediately prior to ejection of the
recording medium from the recording/playback apparatus as
requested by an eject command is reéorded into tﬁe
recording médium. In addition, the resume-function related
information is read out back from the recording medium when
the recording medium is inserted into the
recording/playback apparatus and a location on the
recording medium to be accessed is determined in accordance

with the resume-function related information read out from

the recording medium.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an explanatory diagram used for
describing an organization of directories;

Fig. 2 is an explanatory diagram used for
describing the structure of a VOLUME.TOC file;

Fig. 3 is an explanatory diagram used for
describing the structure of volume;information { ):

Fig. 4 is an explanatory diagram used for
describing the structure of volume_attribute, ( );

Fig. 5 is an explanatory diagram used for
describing the structure of resume ( );

'Fig. 6 is an explanatory diagram used for
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describing .the structure of volume rating ( );

Fig. 7 is an explénatory diagram used for

describing the structure of write protect ( );

Fig. 8 is an explanatory diagram used for

describing the structure of play_protect ( );

Fig. 9 is ‘an explanatory diagram used for

describing the structure of recording_ timer ( );

Fig. 10 is an explanatory diagram used
describing the structure of text_block ( );

Fig. 11 is an explanatory diagram used
déscribing the structure of language_set ( );

Fig. 12 is an explanatory diagram used
describing the structure of text_item ( );

Fig. 13 is an explanatory diagram used
describing the structure of ALBUM.STR;

Fig. 14 is an explanatory diagram used
describing the structure of album ( );

Fig. 15 is an explanatory diagram used
describing the structure of TITLE_ ##4#.VDR;

Fig. 16 is an explanatory diagram used
describing the structure of title_info .( );

Fig. 17 is an explanatory diagram used
describing the structure of PROGRAM $$$.PGI;

Fig. 18 is an explanatory diagram used

for

for.

for

for

for

for

for

for

for



15

describing .the stfucture of program ( );

=Fig. 19 is an expianatory diagram used for
describing the structure of play_list ( );

Fig. 20 is an explanatory diagram used for
describing the structure of play item ( );

Fig. 21 is an explanatory diagram used for
describing the structure of CHUNKGROUP ###.CGIT;

Fig. 22 is an explanatory diadram used for
describing the structure of chunk connection_info ( );

Fig. 23 is an explanatory diagram used for
déscribing the structure of chunk arrangement_info ( );

Fig. 24 is an explanatory diagram used for
describing the structure of CHUNK_%%%.ABST;

Fig. 25 is a block diagram showing a typiqai
configuration of an optical-disc apparatus to which the
present invention is applied;

Fig. 26 is an explanatory diagram used for
describing an organization of directories;

Fig. 27 is an explanatory diagram used for
describing a logical organization of directories;

Fig. 28 is an explanatory diagram used for
describing an offset;

Fig. 29 is an explanatory diagram used for

describing an organization of directories;
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Fig. 30 is an explanatory diagram used f§r
describing an organizatioﬁ of directories;

Fig. 31 is an explanatory diagram used for
describing a logical organization of directories;

Fig. 32 is an explanatory diagram used for
describing an organization of directories;

Fig. 33 is an e#planatory diagram used for
describing an organization of directories;

Fig. 34 is an explanatory diagram used for
describing a logical organization of directories;

Fig. 35 is an explanatory diagram used for
describing a logical organization of directories;

Fig. 36 is an explanatory diagram used for
describiﬁg resume_switch;

Fig. 37 is an explaﬁatory diagram used for
describing resume_auto_execute_time flag;

Fig. 38 is an explanatory diagram used for
describing resume_mode_flag;

Fig. 39 is an explanatory diagram used for .
describing object type;

Fig. 40 is a flowchart used for explaining

processing to record resume-function related information

Fig. 41 is a flowchart used for explaining

processing to execute a resume playback function;
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Fig. 42 is a continuation of the flowchart used for
explaining processing to execute a resume playback function

shown in Fig. 41;

Fig. 43 is an explanatory diagram used f;r
describing resume ( ) extended to include info;mation on a
video-recording reservation;

Fig. 44 is a flowchart used for explaining
processing to make a video-recording reservation; and

Fig. 45 is a flowchart used for explaining

processing to carry out reserved video recording.

-DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before embodiments of the present invention are
described, each means cited in claims of the patent in the
specification is exemplified by a typical implementation
appended after the means by enclosing the implementation in
'parentheses in the following description of characteristics
of the present invention in order to clarify a relation
associating the means with the implementation. It is
needless to say, however, that the appended implementation
is not to intended to be construed in a limiting sense,
that is, examples of the means are not limited to the
appended implementation.

According to claim 1, a recording apparatus for



18

recording information on a recording medium is
characterized in that the'épparatus comprises:

a recording means (implemented typically by an
optical head 2 shown in Fig. 25) for making an a;cess to a .
predetermined location on the recording medium and
recording information on the location;

a commanding means (implemented typically by an
input unit 14 shown in Fig. 25) for making a request for
eﬁection of the recording medium from the recording
apparatus;

a storage means (implemented typically by a step S5
of a flowchart shown in Fig. 40) for storing ;esume-functio
n related information including at least a location on the
recordinq medium accessed by the recording means
immediately prior to the ejection of the recording medium
requested by the commanding means;

a transfer control means (impleﬁented typically by
a step S11 of the flowchart shown in Fig. 40) for
controlling an operation to transfer the resume-function
related information stored in the storage means to the
recording medium prior to the ejection of the recording
medium; and |

an ejecting means (implemented typically by a step

S12 of the flowchart shown in Fig. 40) for ejecting the
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recording medium from the recording apparatus upon
completion of the operation to transfer the resume-function
related information stored in the storage means to the
recording medium.

According to claim 4, a recording apparatus as in
claim 1 is further characterized in that the recording
apparatus further has an adding means (implemented
typically by a step S9 of the flowchart shown in Fig. 40)
for adding information on validity indicating whether the
resume-function related information is valid or invalid to
the resume-function related information. |

According to claim 8, a playback apparatus for
playing back information from a recording medium is
characterized in that the apparatus comprises:

a playback means (implemented typically by the
optical head 2 shown in Fig. 25) for making an access to a
predetermined location on the recording medium and playing.
back information recorded on the recording medium from the
location;

a reading means (implemented typically by a step
S23 of a flowchart shown in Fig. 41) for reading out
resume-function related information from the recording

medium upon insertion of the recording medium into the

playback apparatus; and
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a location control means (implemented typically by
.a step 829 of the flowchart shown in Fig. 41) for
controlling a location on thé recording medium to be
accessed by the playback means in accordance with what is
read out by the reading means from the recording medium.

According to c¢laim 15, a recording/playback
apparatus for recording and playing back information onto
and from a recording medium is characterized in that the
apparatus comprises:

a recording/playback means (implemented typically
b& the optical head 2 shown in Fig. 25) for making an
access to a predetermined location on the recqrding medium
and recording or playing back information onto or from the
location;

a commanding means (implemented typically by the
input unit 14 shown in Fig. 25) for making a request for
ejection of the recording medium from the
recording/playback épparatus;

a storage means (implemented typically by the step
S5 of the flowchart shown in Fig. 46) for storing resume-
function related information including at least a location
on the recording medium accessed by the recording/playback
means immediately prior to the ejection of the recording

medium requested by the commanding means;
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a transfer contfol means (implemented typically by
the step S11 of the flowchart shown in Fig. 40) for
controlling‘an opefation to transfer the resume-function
related.iﬁformation stored in the storage means to the
recording medium'prior to the ejection of the recording
medium;

an ejecting means (implemented typically by the
step S12 of the flowchart shown in Fig. 40) for ejecting
the .recording medium from the recording/playback apparatus
upon completion of the operation to transfer the resume-
fﬁnction related information stored in the storage means to
the recording medium;

a reading means (implemented typically by the step
'S23 of the flowchart showp in Fig. 41) for reading out
resume-function related information from the recording
medium upon insertion of the recording medium into the
recording/playback apparatus; and

a location control means (implemented typically by
the step S29 of the flowchart shown in Fig. 41) for
controlling a location on the recording medium to be
- accessed by the recording/playback means in accordance with
what is read out by the reading means from ﬁhe recording
medium.

" The description begins with an explanation of a
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layout of files on a recording medium provided by the
present invention, which information is recorded into and
played back from. Recorded on the recording medium, files

shown in Fig. 1 are classified into 7 types listed below.

VOLUME . TOC
ALBUM.STR
PROGRAM_$$$.PGI
TITLE_###.VDR
CHUNKGROUP_@@€ .CGIT
CHUNK_%%%%.ABST

CHUNK_%%%% .MPEG2

The VOLUME.TOC and ALBUM.STR files are placed in a
root directory. A .directory named "PROGRAM" is placed
immediately below the root directory. The PROGRAM
directory includes PROGRAM $$$.PGI files where notation $$$
represents the number of a program. By the same token, a
directory named TITLE is placed immediately below the root
directory. The TITLE directory ihcludes TITLE_###.VDR
files where notation #% represent the number of a title.
Placed immediately below the root directory, a CHUNKGROUP
directory includes CHUNKGROUP_@@@.CGIT files where notation

@@Q@ represents the number of a chunk group and a CHUNK
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directory includes CHUNK %%%%.ABST files where notation
%%%% represents the number of a chunk.

Also placed immediately below the root directory,
an MPEGAV directory contains a piurality of subédirectories
which each include CHUNK_%%%%.MPEG2 files where %%%%
represents the number of a chunk.

Normally, one VOLUME.TOC file exists in the
recording medium. In a recording medium with a special
structure such as a recording medium with a ROM and RAM
hybrid structure, however, a piurélity of VOLUME.TOC files
méy exist. Thié VOLUME.TOC file is used for showing the
property of the recording medium as a whole.

Fig. 2 is a diagram showing the structure of the
VOLUME.TOC file. As shown in the figure, file type id is
placed at the head of the file to indicate that the file is
a VOLUME.TOC file. file type id is followed by
volume_information ( ) which is finally followed by
text_block ( ).

Fig. 3 is a diagram showing the structure of
volume_information ( ). As shown in the figure,
volume_ information ( ) comprises volume_ attribute (),
resume ( ), volume rating ( ), write protect ( ),
play_protect ( ) and recording timer ( ).

volume_attribute ( ) is an area used for recording
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éttributes of the iogical volume. Fig. 4 is a diagram
§howing a detailed structure of volume attribute ( ). As
shown in the figure, volume attribute ( ) includes
title playback mode flag and program_playback;modé_flag.

resume ( ) is an area used for recording
information used in restoration of a state immediately
prior to an eject operation at the time the recording
medium is reinserted. Fig. 5 is a diagram showing a
detailed structure of resume ( ).

volume rating ( ) shown in Fig.-3 is an area used
fbr recording information used in implementation of age
limitation of watchers/listeners of the volume as a whole
in accordance with user ages and user categories. Fig. 6
is a diagram showing a detailed structure of volume rating
()-

write protect ( ) shown in Fig. 3 is an area used
for recording information used in limitation of operationé
to change and delete a title or a program. Fig. 7 is a
diagram showing a detailed structure of write_ protect ( ).

play_protect ( ) shown in Fig. 3 is an area used
for recording information setting a playback enable
function or a playback disable function and limiting the
number of playback operations for a title or a program

recorded in the volume. Fig. 8 is a diagram showing a
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detailed structure of play_protect ( ).

recording_ timer (') showﬁ in Fig. 3 .is an area used
for recording information controlling a recording time.
Fig. 9 is a diagram showing a detailed structure of
recording timer ( ).

Fig. 10 is a diagram showing a detailed structure
of text_block ( ) of the VOLUME.TOC file shown in Fig. 2.
As shown in Fig. 10, text_block ( ) includes language_sets
( ) and text_items ( ). Figs. 11 and 12 show detailed
structures ofllanguage_set (.5 and text item ( )
réspectively.

.Normally, one ALBUM.STR file shown in Fig. 1 exists
in a recording medium. In_a'recording medium with a
special structure such as a recording medium with a ROM and
RAM hybrid structure, however, a plurality Qf ALBUM.STR
files may exist. The ALBUM.STR file is used for combining
a plurality of recording media into a configuration that
makes the recording media appear as if there were only a
single'recording medium.

Fig. 13 is a diagram showing the structure of the
ALBUM.STR file. As shown in the figure, file type_id is
placed at the head of the file to indicate that the file is
ALBUM.STR. file type id is followed by album ( ) which is

finally followed by text_block ( ).
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album ( ) is an area used for recording information
used in handling a plurality of volumes, that is, a
plurality of recording media, as one integrated volume.

-

Fig. 14 is a diagram showing a detailed structure of album
()-

As many TITLE_#.VDR files shown in Fig. 1 as
titles exist. A title refers to, for example, a musical
selection in the case of a compact disc or a program in the
case of a television broadcasting. Fig. 15 is a diagram
showing the structure of a TITLE #¥#.VDR file. As shown in
the figure, file type id is placed at the head of the file
to indicate that the file is TITLE ###.VDR. file type_ id
is followed by title info ( ) which is finally followed by
text_block ( ). Notation ### is a string of characters
representing the number of a titlef

title_info ( ) is:an area used for recording a
start point and an end point of the title on a chunk group
and other attributes of the title. Fig. 16 is a diagram
showing a detailed structure of title_info ( ).

As many PROGRAM_$$$.PGI files shown in Fig. 1 as
programs exist. A program comprises a plurality of cuts
each specifying an area of a portion or all of a title.
Cuts of a program are played back in a specified order.

Fig. 17 is a diagram showing the structure of a
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PROGRAM $$$.PGI file. As shéwn in the figuré, file_type id
is placed at the head of the file to indicate that the file
is PROGRAM $$$.PGI. file type_id is followed by program (
) which is finally followed by text_ block ( ). ﬁotation
$$$ is a string of characters representing the number of a
program.

program ( ) is an area used for recording
information required in an operation to collect necessary
portions of titles and play back them without accomplishing
irreversible editing of materials. Fig. 18 is a diagram
Showing a detailed structure of program ( ).

program ( ) shown in Fig. 18 has one play_list.
Fig. 19 is a diagram showing details of play_list ( ).

A plurality of play items ( ) are placed in
play list. Fig. 20 is a diagram showing details of
play_item ( ).

As many CHUNKGROUP_@€€.CGIT files shown in- Fig. 1
as many chunk groups exist. A chunk group is a data
structure used for arranging a bit stream. When the user
normally operates an apparatus for recofding and playing
back information into and from a recording medium such as a
VDR (Video Disc Recorder), the user is not aware of the

existence of this file.

Fig. 21 is a diagram showing a CHUNKGROUP_@@@.CGIT
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file. As shown in the figure, file_type;id is placed at
the head of the file to indicate that the file is
CHUNKGROUP_@Q@.CGIT. file type id is followed by
chunkgroup time base flags and chunkgroup_time base offset
which are followed by chunk connection_info ( ). Finally,
chunk_connection_info ( ) is followed by text_block ( ).

chunkgroup_time_base_flags_are.flags each
associated with a reference counter of a chunk group.
chunkgroup_time_base_pffset shows a start time of a
reference time axis of a chunk group.
chunkgroup_time_base_pffset is a 32-bit value set in a
counter which counts up at a frequency of 90kHz.
chunk_connection_info ( ) is an area used for recording
peculiar information such as a video swi£ch-over point, apd
video apd audio synchronization. Fig. 22 is a diagram
showing a detailed structure of chunk connection_info ( ).

chunk_connection_info ( ) includes as many loops of
chunk_arrangement_info ( ) as chunks pertaining to a chunk
group. Fig. 23 is a diagramlshowing details of
chunk_arrangement_info ( ).

As many CHUNK_%%%%.ABST files shown in Fig. 1 as
many chunks exist. A chunk is information file for a
stream file. Fig. 24 is a diagram showing fhe structure of

a CHUNK_%%%%.ABST file. As shown in the figure,
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file_type_id is placed at the head of the file to indicate
that the file is CHUNK_%%%%.ABST.

The CHUNK_%%%%.MPEG2 file shown in Fié. 1 is a
stream file. Unlike other files which are generally used
for storing information only, this file is used for storing
an MPEG bit stream.

Fig. 25 is a diagram showing a tjpical
configuration of an optical-disc apparatus for recordiﬁé-
and playing back information into and from an optical disc
used as a recording medium including the files described
above. In the optical-disc apparatus, a single optical
head 2 is provided for a rewritab;e optical disc 1. The
optical head 2 is used for both reéding out and writing
information from and into the opticql disc 1.

After being demodulated in an RF &
demodulation/modulation circuit 3, a bit stream read out by
the optical head 2 from the optical disc 1 is subjected to
error correction in an ECC circuit 4 before being supplied
to a.read-out channel buffer 6 for absorbing a difference
between a read-out rate and a decode-processing rate by way
of a switch 5. An output of the read-out channel buffer 6
is supplied to a decoder 7. The read-out channel buffer 6
is designed so that a system controller 13 is capable of

reading and writing the read-out channel buffer 6.
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A bit stream output by the read-out channel buffer
6 is decoded by the decoder 7 which outputs video and audio
signals as results of decodingf The video signal output by
the decoder 7 is supplied to a synthesis circuit 8 to be
synthesized therein with a video signal generated 5y an OSD
(On Screen Display) control circuit 9. A result of the
synthesis is output through an output terminal Pl to a-
display unit be displayed on the display unit which is not
shown in the figure. In the mean time, the audio signal
generated by the decoder 7 is output to a speaker through
aﬁ output terminal P2 to be played back in the speaker
which is also not shown in the figure.

on the other hand, a video signal input from an
input terminal P3 and an audio signal input from an input
terminal P4 are encoded by an encoder 10 before being
supplied to a write-in channel buffer 11 for absorbing a
difference between an encode-processing rate and a write-in
rate. The write-in channel buffer 11 is also designed so
that the system controller 13 is capable of ;eading and
writing the write-in channel buffer 11.

Data stored in the write-in channel buffer 11 is
read out from the write-in channel buffer 11 and supplied
to the ECC circuit 4 by way of the switch 5. 1In the ECC

circuit 4, an error correction code is added to the data
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before the data is.supplied-to the RF &
demodulation/modulation circuit 3 to be modulated thereby.
A sigﬁal, strictly speaking, an RF signal, output by the RF
& demodulation/modulation circuit 3 is recorded onto the
optical disc 1 by the optical head 2.

An address detecting circuit 12 detects information
on an address on a track on an optical disc 1 subjected to
a recording or playback operation. The:system controller
13 controls operations of components composing the optical-
disc apparatus. The system controller 13 comprises a CPU
Zi for executing varibus kinds of control, a ROM ﬁnit 22
for storing information such as processing programs to be
executed by the CPU 21, a RAM unit 23 for temporarily
storing information such as data obtained as a result in
the course of processing carried out by the CPU 21 and a
RAM unit 24 for storing a.variety of information files to
be recorded or played back into or from the optical disc 1.
The CPU 21 finely adjusts the position of the optical head
2 on the basis of a result of detection output by the
address detecting circuit 12. The CPU 21 also controls
switching-over operations of the switch 5. Composed of a
variety of switches and a variety of buttons, an input unit
14 is operated by the user for entering a variety of

commands to the optical-disc apparatus.
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Next, a basic operafion to read in data from an
information file is explained. In an operation to read in
data from the VOLUME.TOC information file, for egample, the
CPU 21 employed in the System controller 13 first confirms
the physical addresé at which the VOLUME.TOC file is
recorded in the optical disc 1 and the length of the file
by using a file-system opetation instruction included in a
processing program in advance. Then, the CPU 21 moves the
optical head 2 to a read-out position on the basis of
" information on the address of the VOLUME.TOC file.
Sﬁbsequently,_the CPU 21 sets the optical ﬁead 2, the RF &
demodulation/modulation circuit 3 and the ECC Eircuit 4 in
a read-out mode and positions the switch 5 on the side of
the read-out channel buffer 6. Furthermore, the CPU-Zl
finely adjusts the position of the optical head 2 before
starting a read-out operation by using the optical head 2.
In the read-out operation, contents of the VOLUME.TOC file
are read out by the optical head 2 and demodulated by the
RF & demodulation/modulation circuit 3. The output of the
RF & demodulation/modulation circuit 3 is subjected to
error correction in the ECC 4 before being stored in the
read-out channel buffer 6.

When the amount of data stored in the read-out

channel buffer 6 becomes equal to or exceeds the size of
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the VOLUMémTOC file, the CPU 21 halts the read-out
operation. Later on, the CPU 21 reads out the data stored
in the read-out channel buffer 6 and stores the data in the
RAM unit 24.

Next, a basic operation to write data into an
information file is expiained by taking the VOLUME.TOC
information :ile as an example. First of all, the CPU 21
searches the file system, that is, the optical disc 1, for
a free area having a size equal to or larger than a
VOLUME.TOC file, into which data is to be written, and
cénfirms the address of the free area by using a file-
system operation instruction included in a processing
program in advance.

Then, the CPU 21 transfers the VOLUME.TOC file
prepared in the RAM unit 24 and to be newly written into
the optical disé 1 to the write-in channel buffer 11. The
CPU 21 then moves the optical head 2 to a write-in position
on the basis of information on the address of the VOL
UME.TOC file. Subsequently, the CPU 21 sets the optical
head 2, the RF & demodulation/modulation circuit 3 and the
ECC circuit 4 in a write-in mode and positions the switch 5
on the side of the write-in channel buffer 11.

Furthermore, the CPU 21 finely adjusts the position of the

optical head 2 before starting a write-in operation by
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using the optical head 2.

In the write-in oéeration, the newly prepared
contents of the VOLUME.TOC file are read out from the
write-in channel buffer 11 and supplied to the ECC-circuit
4 by way of the switch 5. In the ECC circuit 4, an error
correction code is added to the contents before modulation
by the RF & demodulation/modﬁlation circuit 3. A signal
output by the RF & demodulation/modulation circuit 3 is
recorded into the optical disc 1 by the optical head 2.
‘When the amount of data read out from the write-in channel
bﬁffer 11 and recorded into the optical disc 1 becomes
equal to or exceeds the size qﬁ the VOLUME.TOC file, the:
CPU 21 halts the write-in operation.

Finally,-the CPU 21 rewrites & pointer pointing to
the VOLUME.TOC file on the file system, that is, the
optical disc 1, so as to make the pointer point to the
newly written position by using a file-system operation
instruction included in the processing program in advance.

Next, a basic operation to play back a stream is
explained by taking a CHUNK_0001.MPEG2 file shown in Fig. 1
as an example. First of all, the CPU 21 employed in the
system controller 13 confirms the physical address at which
the CHUNK_0001.MPEG2 file is recorded in the optical disc

21 and the length of the file by using a file-system
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operation instruction included in a‘processing program in
advance. Then, the CPU 2i moves the optical head 2 to a
read-out position on the basis of information on the
address of the CHUNK_0001.MPEG2 file. Sﬁbsequently, the
CPU 21 sets the optical head 2, the RF &
demodulation/modulation circuit 3 and the ECC circuit 4 in
a read-out mode and positions the switch 5 on the side of
the read-out channel buffer 6. Furthermore,.the CPU 21
finely adjusts the position of the optical head 2 before
starting a read-out operation by using the optical head 2.
' In the read-out operation, contents of the
CHUNK_0001.MPEG2 file read out by the optical head 2 are
stored in the read-out channel buffer 6 through the RF &
demodulatioq/mouulation circuit 3, the ECC circuit 4 énd
the switch 5. The data stored in the read-out channel
buffer 6 is output to the decoder 7 to be decoded by the
decoder 7 which outputs video and audio signals as results
of decoding. The audio signal generated by the decoder 7
is output to the output terminal P2. In the mean time, the
video signal output by the decoder 7 is supplied to the
output terminal Pl through the synthesis circuit 8.

When the amount of data read out from the optical
disc 1 and decoded by the decoder 7 to be finally displayed

becomes equal to the size of the CHUNK_0001.MPEG2 or when
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an instruction to halt the read-out operation is received

from the input unit 14, the CPU 21 stops the read-out and

-

decode processing.

Next, a basic operation to record a stream into an
information file is explained by taking the CHUNK_000
' 1.MPEG2 information file as an examplg. First of all, the
CPU 21 séarches the file system, that is, the optical disc
1, for a free area having a size equél to or larger than
the CHUNK 0001.MPEG2 file, into which a stream is to be
written, and confirms the address of the free area by using
; file-system operation instruction included in a
processing program in advance.

A video signal input from the input terminal P3 and
an audio signal input from the input terminal P4 aré
encoded by an encoder 10 before being supplied to the
write-in channel buffer 11. The CPU 21 then moves the
optical head 2 to a write-in position on the basis of
information on the addfess of the CHUNK_0001.MPEG2 file.
Subsequently, the CPU 21 sets the optical head 2, the RF &
demodulation/modulation circuit 3 and the ECC circuit 4 in
a write-in mode and positions the switch S on the side of
the write-in channel buffer 11. Furthermore, the CPU 21
finely adjuéts the position of the optical head 2 before

starting a write-in operation by using the optical head 2.
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In the write-in operation, the newly prepared contents of
the CHUNK_OOOl.MPEGZ file'are read out from the write—in
channel buffer 11 and supplied to optical head 2.by way of
the switch 5, the ECC circuit 4 and the RF &
demodulation/modulation circuit 3. A signal output by the
RF & demodulation/modulation circuit 3 is recorded into the
optical disc 1 by the optical head 2.

When the amount of data read out from the write-in
channel buffér 11 and recorded into the optical disc 1
becomes equal to the size of the CHUNK_0001.MPEGZ or when
aﬁ instruction to halt the write-in operatioh is received
from the input uﬁit 14, the CPU 21 stops the write-in
processing. Finally, the CPU 21 rewrites a pointer
pointing to the CHUNK_0001.MPEG2 file on the file syéfem,
that is, the optical disc .1, so as to make the pointer
point to the newly written position by using a file-system
operation instruction included in the processing program in
advance.

Assume that_information and stream files shown in
Fig. 26 have been recorded in the optical disc 1. 1In this
example, the optical disc 1 includes a file named
PROGRAM_001.PGI for storing a program.' In addition, the
optical disc 1 also includes three title files named

TITLE_001.VDR, _'I'IfI'LE__OOZ .VDR and TITLE_003.VDR
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respectively.

Furthermore, the 6ptical disc 1 also iﬁcludes two
chunk-group information files named CHUNKGROUP_001.CGIT and
CHUNKGROUP_002.CGIT. On the top of that, the optical disc
1 includes three stream files named CHUNK_0001.MPEG2,
CHUNK_0011.MPEG2 and CHUNK 0012.MPEG2 as well as three
_information files named CHUNK _0001.ABST, CHUNK 0011.ABST
and CHUNK_0012.ABST associated with the CHUNK_0001.MPEG2,
CHUNK_0011.MPEG2 and CHUNK_0012.MPEG2 files respectively.

Fig. 27 is a diagram showing the logical structure
of the optical disc 1 containing the information and stream
files shown in Fig. 26. In this example, the chunk
information files named CHUNK_0001.ABST, CHUNK 0011.ABST
and CHUNK_0012.ABST specify the CHUNK 0001.MPEG2,
CHUNK_0011.MPEG2 and CHUNK_0012.MPEG2 stream files
respectively. To put it concretely, in a chunk_file id
field of each of the CHUNK_%3%%.ABST files shown in Fig.
24, the file ID of the associated stream file is specified.

In addition, in this example, the chunk-group
information file named CHUNKGROUP_001.CGIT specifies the
chunk information file named CHUNK_0001.ABST whereas the
chunk~group infofmation file named CHUNKGROUP_OOZ.&GIT
specifies the chunk information files named CHUNK_0011.ABST

and CHUNK_0012.ABST. To put it concretely, in a
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chunk_info -file id field of chunk_érrangement_info ()
shown in Fig. 23, a file iD of chunk information is
specified. This chﬁnk;arrangement_info () is ;pcluded in
a.chunk group information file. As many |
qhunk;ar;angement_infos ( ) as chunks pertaining to a chunk
group exist in the data structure. It should be noted that
cﬁunk;arrangement_info ( ) shown in Fig. 23 is descfibed in
chunk_connection_info ( ) shown in Fig. 22 and this
chunk;pénnection_info is described in the-CHUNKGROUP_
##H#.CGIT file shown in Fig. 21.

| There is only one chunk arrangement_info ( ) in
CHUNKGROUP_001. The chunk info_ file id field of'this
chunk_arrénéemént_info ( ) specifies CHUNK_0001. On the
other hand, there are two chunk arrangement_infos (')-in
CHUNKGROUP_002. The chunk_info_file id fields of these
chunk_érrangement_infos (.) specify CHUNK_0011 and
CHUNK_0012 respectively. Thus, a chunk grdup can be used
to specify an order in which a plurality of chunks are to
be played back.

éo put it concretely, first of all, an initial

value of a timer for the chunk group is determined by
chunkgroup_time base offset in the CHUNKGROUP ###.CGIT file
shown in Fig. 21. Then, when each chunk is cataloged,

presentation_start_cg: time count and
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presentattion_end_cg time_count of chunk arrangement_info (
) shown in Fig. 23 are spécified. |

For example, assume that the time lengtgs of
CHUNK_0011 ana CHUNK 0012 are A and B respectively as shown
in Fig. 28. 1In this case, presentation_start_cg count and
presentattion_end_cg _count of CHUNK 0011 are equal to
chunkgroup_time base offset and
chunk group time base offset+A respectively. On the other
hand, presentation_start_cg_count and
presentaééion_end_pg_pount of CHUNK_0012 are equal to
cﬁunkgroup_time_base_pffset+A and
chunk group_time base offset+A+B respectively. By setting
the fields in this way, CHUNKGROUP_002 is defined so that
CHUNK_0011 and CHUNK_ 0012 are played back continuously.

It should be noted that, if the playback time of
CHUNK_0011 overlaps the playback time of CHUNK 0012, one of
the playback times can be shifted to eliminate the
overlapping. In addition, transition_info ( ) in
chunk_arrangement_info ( ) shown in Fig. 23 is used as a
descriptive field used for specifying a special effect such
as a fade-in, a fade-out or a wipe in a transition from one
stream to another one.

In the example shown in Fié. 26 (or Fig. 27), the

TITLE 001.VDR and TITLE_002.VDR title information files
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specify the CHUNKGROUP_001.CGIT cﬁunk—group information
file whereas the TITLE_OOé.VDR title information file
spécifies the CHUNKGROUP_002.CGIT chunk-group iqformation
file. To put it concretely, a cgit_file id field in
title_info ( ) shown in Fig. 16 specifies the file ID of
the chunk group. In addition, fields named
title_start_chunk group time stamp énd
title_end_chunk_group_time_ stamp are used for specifying a
time range in which the title is defined in the chunk
group.

| In the example shown in Fig. 27, for example,
TITLE_001 and TITLE_ 002 specify the first and second halves
of CHUNKGROUP_001. It should be noted that the division
conforms to a request made by the user and its posiﬁién is
determined arbitrarily by the user instead of being
determined in advance. In this example, let the'position
of division into TITLE_001 and TITLE_002 be set at a
location separated away from the head of CHUNKGROUP_001 by
a distance of A.

TITLE_001 specifies CHUNRKGROUP_001 as a chunk group
and a start time of CHUNKGROUP_001 as a start time of the
title. As an end time of the title, a time of a point
specified by the user is specified.

That is to say, as
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title start_chunk_group_time stamp of TITLE 001,
chunkgroup_;ime_paseﬁpffsét (the position of the head) of
CHUNKGROUP_001 is set whereas, as ]
title _end_chunk group_time stamp of TITLE 001, a sum of
chunkgroup_time base offset of CHUNKGROUP_001 and the -
distance A is set.

TITLE_002 specifies CHUNKGROUP_001 as a chunk group
and a ‘time of a point specified by the user is specified a
start time of the title. As an end time of the title, an
end time of CHUNKGROUP_001 is specified.

| That is to éay, as
title_start_chunk _group time stamp of TITLE_002, a sum of
chunkgroup_time base offset (the position of the head) of
CHﬁNKGROUP;OOl and the distance A is set whereas, as.
title_end chunk_group time stamp of TITLE_ 002, a sum of
chunkgroup_time base offset of CHUNKGROUP_00l1 and the
length of CHUNKGROUP_001 is set.

TITLE 003 specifies CHUNKGROUP_002 as a chunk group
and a start time of CHUNKGROUP_002 is specified a start
time of ihe title. As an end time of the title, an end
time of CHUNKGROUP_002 is specified.

That is to say, as
title_start_chunk group_time stamp of TITLE 003,

chunkgroup_time_base offset (the position of the head) of
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CHUNKGROUP -002 is set whereas, as
title_end_phunk_group_timé_stamp of TITLE_003, a sum of
chunkgroup_time base offset of CHUNKGROUP_002 and the
length of CHUNKGROUP_002 is set.
| In addition, in this example, the program
information file named PROGRAM 001.PGI specifies that part
of TITLE 001 and part of TITLE_003 be played back in an
ofder the parts are enumerated. To put it concretely,
title_number in play item ( ) shown in Fig. 20 is used for
specifying a title. Times defined by a title are uséd for
défining start and end points to extract a cut. A
plurality of such cuts are gathered to compose a program.
The following is a description of an append-record
operation to_additionaliy record new information onﬁo.the
optical disc 1. To put it concretely, this append-record
operation is typically carried out as a.video recording
pperation or carried out by the user by operating the input
unit 14 to enter a command to perform video real-time
recording to the optical-disc apparatus. In the latter
case, a recording button is pressed if the video-recording
end time is not known. A button for a one-touch recording
function is pressed, however, for a case in which the
recording end time can be predicted. The one-touch

recording function is a function for carrying out video
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recording for a fixed éeriod of time.

The append—record'operation is explained by taking
timer recording as an example. In this case, £Qe user of
the optical-disc apparatus specifies, among other things, a
recording start timg, a recording end time, the bit rate of
a bit stream and a channel to be recorded in advance. 1In
addition, at‘a point of time the video recording'is
reserved, the optical disc'1l is checked in advance to find
out whether or not there is left a free space suited for
the bit rate and the length of the recording time.

| If another recording operation is carried out on
the optical disc 1 between a time a reservation is made and
a time to execute the reserved video recording; it is quite
within the bounds of possibility that the confirmed.ffee
space for implementing the reserved video recording at the
specified bit rate can not be allocated any more. In such
a case, the CP& 21 either reduces the bit rate to a value
smaller than the specified fore in order to record
inf&rmation for the reserved period of time, or records
information for a period of time as long as possible by
keeping the bit rate unchanged as it is. It is needless to
say that the CPU 21 then carries out the recording
operatioh further and, as an inconvenience for the reserved

video recording is detected, a message informing the user
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of the inconvenience is issued.

As the start time.of the reserved video recording
is approaching, the CPU 21 uses an embedded timer and a
clock sigdél to automaticélly restore the optical-disc
apparatus to an operating mode from a sleep mode. Then,
the CPU 21 issues a file-system operation instruction
included in the processing program from the beginning to
alloééte an areé used for recording a reserved program on
the oﬁtical disc 1. That is to say, first of all, the CPU
21 subtracts the start time from the end time of the
réserved recording to find the length of the recording time
and, then, calculates a product of the length of the
recording time and the bit rate to find the size of the
necessary area to be allocated for recording the reséfvedi
program. In addition to a stream file required in the
reserved recording, aata may need to be stored in an
information file. To be more specific, when a new title
needs to be stored in a title information file, an area has
to be allocated on the optical disc 1 for recording the
title information file. If an area with a sufficient size
can not be allocated, it is necessary to adopt the
countermeasure techniqﬁe described.above, that is,
reduction of the bit rate or carrying out a recording

operation only for a period'of time corresponding to the
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allocated area.

It should be noted that, since a new title is
stored in this case, the user gives a name to a new stream
file, strictly speaking, to é new stream file in a new
stream directory. Let the name be ¥MPEGAV¥STREAM 003%¥
CHUNK_0031. That is to say, the name of the stream file
is CHUNK_0031.MPEG2 in the STREAM_ 003 directory under the
MPEGAV directory in the root directory as shown in Fig. 29.

The CPU 21 issues instructions of execution in the
recording mode to other components of the optical-disc
aépératus. For example, a video signal received through
the input terminal P3 and an audio signal through the input
terminal P4 from a tuner not shown in the figdre are
encoded by the encoder 10 and then stored in a writé-in
channel buffer 11. Then, the CPU 21 moves the optical
head 2 to a write position determined by information on an
address of the area allocated earlier. The CPU 21 then
sets the optical head 2, the RF & demodulation/modulation
circuit 3 and the ECC circuit 4 in a ﬁrite—in mode and
positions the switch 5 on the side of the write-in channel
buffer 11. After the position of the optical head 2 has
been finely adjusted, a write-in operation using the
optical head 2 is started. At that time, data to be

recorded in a newly provided file named CHUNK 0031.MPEG2 is
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read out from the write-in channel buffer 11 to be recorded
onto the optical disc 1 bf way of the switch 5, the ECC

circuit 4, the RF & demodulation/modulation circuit 3 and

the optical head 2.
When one of the following events occurs during the

write-in operation described above, the CPU 21 halts the

operation.

1 The end time of the reserved video recording is reached.
2 Information can no longer be recorded onto the optical
diéc‘l due to a reason such as an insufficient storage
capacity.

3 An instruction to stop the recording operation is

received.

Next, by using a file-system operation instruction
included in the processing program in advance, the CPU 21
updates a pointer pointing to CHUNK_0031.MPEG2 in the file
system with a value pointing to a location at which
information has been newly recorded. In addition, the CPU
21 prepares files respectively for chunk information,
chunk-group information and title information, gives a name
to each of the files'and records the information into the

files. It should be noted that free spaces for recording
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the files need to be allocated in advance on the optical

disc 1 during the recordiﬁg operation or at the reservation
time. |

As a result, new information files are created
typically as shown in Fig. 30. 1In the figure, files names
each with an asterisk mark '*' provided on the right side:
thereof are the names of the files newly created in the
operation described above.

Fig. 31 is a diagfam showing a relatioh among the
newly created information files. As shown in the figure,
T.ITLE__004 specifies CHUNKGROUP_003 specifying CHUNK 0031
which specifies STREAM 0031.

That is to say, a néw stream is récorded in an
information file_as TITLE 004. By using a function of the
optical-disc apparatué to verify a title, the user is
capable of knowing information such as attributes of
TITLE_004. In addition, TITLE_004 can be played back.

The following is a description of an operation to
overwrite/record information on an optical disc 1 like one
shown in Fig. 26 (or Fig. 27). Much like an operation to
record a signal onto a video tape, an overwrite-record
operation is an operation to record a new program over an

existing program already recorded on the optiéal disc ‘1,

erasing the existing program.
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In the overwrite-record operation, a pdsition to
~start the operation is important. Assume that the user
specifies the head of TITLE_00l1 as a position to start an
'overwrite—record operation. In this case, the o%erwrite—
record operation is carried out by overwriting existing
information recorded in TITLE_001, TITLE_002 and TITLE_OO3
in an order they are enumerated. If the overwrite-record
operation has not been finished even if the end of

TITLE 003 is reached, the recording operation is continued
by allocating a new free area on the optical disc 1. If
TITLE_002 is specified as a location to start an overwrite-
record operation, information in TITLE_ 001 will noﬁ.be
overwritten by the recording operation because TITﬁE_OOl
precedes the start location of the operation.

Assume that timer video recording is carried 6ut by
overwriting existing information starting with that at the
head of TITLE_003. In this case, the user of the optical;.
disc apparatus specifies, among other things, a recording
start time, a recording end time, the bit rate of a bit
stream and a channel to be recorded in advance. In
addition, the head of TITLE 003 is speqified as a recordiné
start location which is of importance to the overwrite-
record operation. Furthermore, also in this case, at a

point of time the video recording is reserved, the
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existence of a space suited for the bit rate and the video
recording time on the optical disc 1 is verified in
advance. In the case of an overwrite-record operation, a
sum of the total size of a plurality of'rewritabie titles
starting from a specified location and free areas on the
optical disc 1 is a recordable space. To'be more specific,
in this case, a sum of the total size of'STREAM_OOII and
QTREAM;OOIZ'streams controlled by TITLE_003 and a free area
on the optical disc 1 is a recordable space.

In a overwrite-record operation, for the recordable
sbace described above, there are some items available for
selection as to what order the video recording is to be
actually carried out. As a first conceivable item of
selection, it is possible to select a technique to record
information in an order streams are specified in the title.
' To be more specific, in this case, it is possible to select
a technique wherein the video recording is started from the
head of STREAM;QOll and, as the end of STREAM 0011 is
reached, the recording is continued to the head of
STREAM 0012. Then, as the end of STREAM 0012 is reached,
the video recording ié continued to the free space on the
optical disc i. As another technique, first of all, the
video recording is carried out on the free area on the

optical'disc 1 and, at a point of time the free area is all
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used up, the recording is continued to an existing stream.

The former technidue is excellent in a sense that
the technique emulates a video tape. That is to say, since
the recording operaﬁion resembles an operation t; record
information onto a video tape, the operation is
characterized in that the user is capable of comprehending
the operation with ease. On the other hand, characterized
in that an already recorded stream is erased later, the
latter technique is excellent in a sense that recorded
information is protected.

It should be noted that, if another recording
~operation is carried out on the optical disc 1 between a
time a reservation is made and a time to execute the
reserved video recording, it is quite within the bodnds of
possibility that the confirmed free space for implementing
the reserved video recording at the specified bit rate can
not be allocated'any more. In such a case, much like the
append-record operation described earlier, the CPU 21
either automatically reduces the bit rate to a value
smaller than the specified fore in order to record
information for the reserved periocd of time, or records
information fof a period of timg as long as possible by
keeping the bit rate unchanged as it is.

As the start time of the reserved video recording



52

is approaching, the optical-disc apparatus is restored from
a sleep mode to an operating mode. The CPU 21 allocates
all free areas on the optical disc 1. It is needless to
say that there is also a method whereby a free aéea is not
allocated at this point 6f time but allocated at a point of
time such an area is required. For the sake of explanation
simplicity, a required area is allocated prior to the start
of recording.

It should be noted that since the size of a
required area is known in advance in timer recording due to
,the fact that a start time, an end time and a bit rate are
specified, only an area with a-required size or a required
size plus a certain additional margin can be allocated. 1In
case it is necessary to record information files such as a
case in which a title information file to be recorded as a
new title is required during recording, however, an area
with a size sufficient for recording the information files
ﬁeeds to be allocated.

A name is given to a new stream file, strictly
speaking, a new stream file in a new stream directory. Let
the name be ¥MPEGAV¥STREAM 002¥CHUNK_0031. That is to
say, the name of the stream file is CHUNK_0031.MPEG2 in the

STREAM 002 directory under the MPEGAV directory in the root

directory as shown in Fig. 32.
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A video signal received through the input terminal
P3 and an audio signal thfough the input terminal P4 from a
tuner not shown in the figure are encoded bj the encoder 10
and then stored in a write-in channel buffer 11.' Then, .
the CPU 21 moves the optical head 2 to a write position
determined by information on an address of the area
allocated earlier. The CPU 21 then sets the optical head
2, the RF & demodulation/modulation circuit 3 and the ECC
circuit 4iin a write-in mode and positions the switch 5 on
the side of the write-in.channel buffer 11. After the
pbsition of the optiqal head 2 has been finely adjusted, a
write-in operation using the optical head 2 is started. At
that time, data to be recorded in a newly provided file
‘named CHUNK_0031.MPEG2 is read out from the write-in
channel buffer 11 to be recorded onto the optical disc 1 by
way of the switch 5, the ECC circuit 4, the RF &
demodulation/modulation circuit 3 and the optical head 2.

At that time, first of all, the stream file named
CHUNK 0011.MPEG2 is rewritten. After the recording has
reached the end of the stream file named CHUNK_0011.MPEG2,
then, the operation is continued to a stream file named
CHUNK_0012.MPEG2 prior to continuation to a stream file
named CHUNK_0031.MPEG2.

While the processing described above is being
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carried out, the CPU 21 halts the writé-in'operation at a
point of time any one of the 3 conditions described earlier
is met.

Then, the CPU 21 executes a file-system operation
instruction_included in the processing program in advance
to update the stream fiies, chunk information, chunk-group
information and title information.

By the way, the configuration of files is changed
with timing synchronized to completion of the write-in
operation. For example, when recordiﬁg is carried out on
the stream file named CHUNK 0031.MPEG2 after the write-in
operations of the 2 stream files named CHUNK_0011.MPEG2 |
andCHUNK_OdlZ.MPEGZ have been completed, the configuration
of files on the optical disc 1 is changed to one shéwh_in
Fig. 33. A file name with an asterisk mark '*' appended on
the right side thereof is the name of a file newly created
this time. |

Fig. 34 is a diagram showing a relation of files
newly created in this way, that is, files shown in Fig. 33.
When compared with that shown in Fig. 31, it is obvious
that CHUNK_0031 is added aé-a chunk included in
CHUNKGROUP_002 specified by TITLE_003 and CHUNK_0031
specifies STREAM_ 0031.

On the other hand, if the overwrite-record
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operation is compléted while data is being written into an
- existing stream file, that is, if the overwrite-record
operation is completed while data is being written into the
stream file named CHUNK 0011.MPEG2 for example, the free
area allocated for the overwrite operation on the stream
file named CHUNK_0031.MPEG2 is released because no data is
overwritten into the fi}e. In this case, special title
proceséing is carried out. To put it in detail, when an
overwrite~record operation ié started at the head of
TITLE_003 and the operation is completed in the middle of
iﬁ, the title is split. To be more specific, as shown in
Fig. 35, new TITLE_003 i§ assigned to a region between the
start position of the overwrite-record operation and the
position of completion whereas TITLE_ 004 is given to an
area following the region, that ié, the rest of the area to
which TITLE_003 is supposed to be assigned originally.
Next, an operation to play back a title is
explained. Now, assume that an optical disc 1 having files
shown in Fig. 26 is inserted into the optical-disc
apparatus and a title is then played back from the disc 1.
When the optical disc 1 is inserted into the apparatus,
first of all, the CPU 21 reads out data from information
files on the optical disc 1 and stores the data into the

RAM unit 24. This processing is carried out by repeating
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the basic qperation to read in data from an information

file described earlier.

To be more specific, first of all, the CPU 21 reads
out data from VOLUME.TOC and ALBUM.STR. Then, the CPU 21
examines the directory named TITLE to find out how many
.files with a name extension ".VDR" exist in the directory.
A file with such a name extension is a file having title
information. The number of files is equal to the number of
titles. In the example shown in Fig. 26, the number of
titles is three. Then, the CPU 21 reads out title
iﬁformation from the three files and stores the information
into the RAM unit 24.

The CPU 21 controls the 0SD control circuit 9 to
let the OSD control circuit 9 generate character
information, that is, information on titles recorded on the
optical disc 1. The character information is synthesized
by the synthesis circuit 8 with a video signal. A result
of the synthesis is then output through the output terminal
Pl to be displayed on the display unit. To be more
specific, the length and attributes of each of the 3
existing titles existing in this example are displayed.

The attributes include the name of the title and a date on
which the title was recorded.

Assume that the user specifies TITLE_ 002 as a title
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to be played back for example. In the information file of
TITLE_002, to be more speéific, in the cgit_file id field
of title_info ( ) shoﬁn in Fig. 16, a file ID specifying
CHUNKGROUP_001 is recorded. The CPU 21 records the file ID
and stores CHUNKGROUP_001 in the RAM unit 24.

Then, the CPU 21 examines which CHUNK the start and
end times of TiTLE_pOZ correspond to. The start and end
times are recorded respectively in the
title_start_chunk group_time stamp and
title_end _chunk group time stamp fields of title_info ( )
shown in Fig. 16. The examination is carried out by
comparison with information included in information on a -
CHUNKGROUP in which their respective chunks have been
recorded. To be more specific, the examination is done by
comparison with information recorded in the
presentation_start_cg_time count and
presentation_end_cg_time count fields of
chunk_arrangement_info ( ) shown in Fig. 23. In this
example, the start time of TITLE 002 is known to be in the
midst of CHUNK_0001 as shown in Fig. 27. That is to say,
it is obvious that, in order to play back TITLE_002 from
the head thereof, the playback operation needs to be
started from the middle of the CHUNK_0001.MPEG2 stream

file.
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‘Subsequently, the CPU él examineé the stream in
order to determine which éart of the stream corresponds to
the head of TITLE.002. That is to say, the CPU 21 computes
the magnitude of an offset time (a time stamp) in the
stream cofresponding to the head of TITLE 002. Next, by
using charactefistic-point information in the CHUNK file, a
playback start point corresponding to a point immediately
before the start time is identified. .In this way, an
offset distance of the playback start point from the head

of the file can be confirmed.

Then, by using a file-system operation instruction
included in the processing program in advance, the CPU 21
confirms a physical address on the optical disc 1 in which :
.CHUNK_0001.MPEG2 has been recorded and the length thefeof.
Further, the offset address of the playback start point
found earlier is added to this physical address to finally'
confirm the address of the playback start point of

TITLE 002.

Subsequently, the CPU 21 moves the optical head 2
to a read-out position determined by information on the
address of the CHUNK 0001.MPEG2 file. The CPU 21 then sets
the optical head 2, the RF & demodulation/modulation
circuit 3 and the ECC circuit 4 in a read-out mode and

positions the switch 5 on the side of the read-out channel
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buffer 6. After the position of the optical head 2 has
been finely adjusted, a read-out operation using the
optical head 2 is started. At that time, data read out
from the file named CHUNK_0001.MPEG2 is stored in the read-
out channel buffer 6.

The data stored in the read-out channel buffer 6 is
then output to the decoder 7 to be decoded thereby. As
reéults of decodihg, the decoder 7 outputs video and audio
signals. At a point of time the amount of the data read
out from the optical disc 1, decoded by the decoder 7 and
displayed on the display unit becomes equal to'the size of
the CHUNK;pOOl.MPEGZ file, the CPU 21 makes the playback
operation transit to TITLE_003} "An operation to play back
information from TITLE_003 is carried out in the same'way
as TITLE_002.

As the operation to play back data from the
recorded titles is completed or as an instruction to halt
the read-out operation is received, the read-out and
decoding processing is terminated.

It should be noted that, when a new disc or a disc
with a different format is inserted into the optical-disc
apparatus as the optical disc 1, the CPU 21 makes an
attempt to read out VOLUME.TOC and ALBUM.STR from the

inserted disc. However, these files usually do not exist
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in the newly inserted disc. 1In such a case, that is, in
case VOLUME.TOC and ALBUM;STR can not be read out, the CPU
21 issues a message to make a request for an instruction
from the user. In response to the message, the user gives
an instruction to the CPU 21 to eject the optical disc 1 in
case the newly inserted disc has a different format, or to
initialize the optical disc 1 in case ‘the newly inserted
disc is a new disc even with the same format. As an
alternative, the instruction may cause data on the newly
inserted disc to _be recovered by using some methods in case
the data has been destroyed from the disc which has the
same format.

Next, resume ( ) shown in Fig. 5 is explained more.
Assume that an optical disc 1 is once removed (ejecfed)
from a fecording/playback apparatus with the head
positioned at an accessed location on ihe disc 1. The
optical disc 1 basically does not have a property to save
an accessed location on the disc 1 immediately prior to the
eject operation so that the head can not be réstored to the
location after the disc 1 is inserted again into the
.recording/playback apparatus while a magnetic tape
inherently has this property as a matter of course. In
order to solve this problem, there is provided a resume

function whereby an accessed position on the optical disc 1



61

immediately prior to an eject operation is recorded on the'
optical disc 1 as data so'that, when the optical disc 1 is
inserted again into the recording/playback apparatus, the
data is read in back to restore a state immediately priof
to the eject operation.

resume_length is an area used for recording the
length of resume ( ) expressed in terms of bytes.
resume_switch is an area used for recording a flag to
indicate whether resume-function related information is
valid or invalid. The flag is used to teﬁporarily enable
ahd disable the resume function without the need to change
. Or to rewrite the resume-function related information. As
shown in Fig. 36, a value of 0 set in this flag indicates
that fhe resume-function related information is invalid.
On the other hand, a value of 1 indicates that the resume
information is wvalid. If such a flag is not provided, the
resume function can be disabled only by removing the
resume-function related information whiéh serves as a base
of the function. That is to say, in order to disable the
resume function, it is necessary to erase the resume-
function related information itself. If it is desired to
erase the resume-function related information only
temporarily, it is necessary to save the information in a

certain area. By providing this flag, however, it is
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possible to temporarily enabie and disable the resume
function without the need to change or to rewrite details
of the resume-function relaéed information, that is, it is
possiblé to temporarily enable and disable the fésume
function by leaving the resume-function related information
as it is.

resume_auto_execute_time flag is an area used for
recording a flag to indicate whether or not a time to
execute the resume function has been set. If it ié desired
to execute the resume function at a specified time and
déte, set this flag at a value of 1 to indicate that the
specified time and date are valid as shown in Fig. 37. If .
" it is not desired to execute the resume function, on the
other hand, set this flag at a value of 0 to indicate that
- the specified time and date are invalid.

resume_auto_execute_time ( ) is an area used for
recording a time and a date at which the resume function is
to be executed. These time and date are valid when
resume_auto_execute_time_flag described above has a value
of 1 to indicate that the time and date are valid.
resume_auto_execute_record number is an area ﬁsed for
recording the number of a resume record to be executed at a
time and a date specified in resume_auto_execute_time ( ).

The number of a particular resume record is a number in a
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sequence of resume records obtained as a result of counting
the number of resume records starting from 1 with a resume
record at the head of the sequence and ending at the
particular resume record; A record represents the contents
of areas specified in the block of the "for" sta£ement
shown in Fig. 5.

resume_mode_flag is an area used for recording a
flag shown in Fig. 38 to indicate the status, strictly
speaking, the status immediately prior to ejection of the
optical disc 1, of the player; that is, the optical-disc
abparatus, set by the resume function. In addition to the
position of the head on the optigal disc 1 immediately
prior to ejection of the optical disc 1, the resume
function also saves data such as information indicatihg
whether the operation itself immediately prior to ejection
of the optical disc 1 was a recording or playback operatiqn
and an operating mode in the case of a playback operation
to indicate whether the playback operation is an operation
to play back a title or a program. The information
indicating the type of the operation and the operating mode
are saved in resume mode_flag. As shown in Fig. 38, the
flag may indicate that the operation immediately prior to
ejection of the optical disc 1 to be resumed by the resume

function can be an operation such as a playback operation,
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a recording operation to add information to existing one, a
recording operation to write information over existing one
or an autoplay operation. In the case of a recording |
operation to write information over existing one, the start
point of the video recording is. a delimiter between titles
or between chunks. Thus, specifying the number of a chunk
as a start point of the video récordihg_operation will give
sufficient precision.

As shown in Fig. 39, object_type is an area used
for recording the type of an object of the resume function
wﬁich can be a title, a program, a play item or another
object.

linked record number is an area used for recording
the number of a record to be executed at the same timé.
Since each record is assigned to an input/output channel,
linked_record_number is used to resume an opefation on a
plurality of input/output channels. A value of 0 set in
linked record number indicates an opération to resume a
standalone input/output channel.. Thus, it is possible to
specify a resume position for each channel of a
multichannel operation such as simultanebus recording and
playback operations, a 2-channel simultaneous playback
operation and a 2-channel simultaneous recording operation.

number_of_times is an area used for recording the
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number of times a specified title or a specified program
can be played back. A value of "FF" indicates that a
specifiéd title or a specified program can be played back
an infinite number of times. A value of 1 indiéates that a
specified title or a specified program can be played back
only once.

resume_update_time ( ) is an area used for
recording a time and a date at which resume ( ) was
recorded and modified. A date and a time in
resume_update_time ( ) are expressed in terms of yvears,
mbnths, days, hours, minutes and seconds. A value of 0
indicates that neither time nor date are set therein.

title number in the switch statement is an area
used for recording the number of a title with which a
playback operation is to be started provided that “title"
is specified in object_type described above.
title local_time stamp is an area used for recording a
value of a local time stamp representing a playback start
point in a title with the beginning of the title taken as
an origin.

program _number in the switch statement is an area
used for recording the number of a program with which a
program playback operation is to be started provided that

"program" is specified in object_type described above.
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'program;local_time_stamp is an area used for recording a
value of a local time stamp representing a playback start
point in a program with the beginning of the program taken
as an origin. - |

program bind number in the switch statement is an
area used for recording the number of a program bind with
which a resumed playback operation is to be started
provided that "program;bind" is specified in object_type
described above. Starting from 1, this number is an order
number in album ( ) defined as a plurality of discs
(Golumes). The term "program" is used when the object is
.defined within a range in a single disc or volume while the
term "prograﬁ bind" is used when the object is defined in a
range stretched over a plﬁrality of discs.

program order is an area used for recording an
order number of a program with which a program playback
operation is to be started. Starting from 1, the order
number is the number of a program in a sequence of programs
constituting a program bind. The order number of a
specific program in the program bind is obtained of a
result of counting the number of programs in the program
bind starting with a program at the head of the program
bind and ending at the specific program. program number is

an area used for recording the number of a program
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indicated by program order. program local_ time stamp is an
area used for recording a'value of a local time stamp
repfesenting a playback etart point in a program with the
beginning of the program taken as an origin.

play_item number in the switch statement is an area
used for recording the number of a play item with which a
playback operation is to be started provided that
"play item" is specified in object_type described above.
play_item local_ time stamp is an area used for recording a
value of a local time stamp representing a playback start
peint in a play item with the beginning of the play item
taken as an origin.

Next, processing to record resume-function related
information is.explained by referring to a flowchar£ shown
in Fig. 40. As shown in the figure, the processing starts
with a step S1 at which the CPU 21 forms a judgment as to
whether or not a cemmand entered by the user by operating
the input unit 14 is a command to eject the optical disc 1.
If the command is not a command to eject the optical disc
1, the flow of the processing goes back to the step S1 to
form the same judgment repeatedly till a command to.eject
the optical disc 1 is entere& by the user. If the outcome
of the judgment forﬁed at the step S1 indicates that the

command is a command to eject the optical disc 1, on the



68

other hand, the flow of the processing.goes to a step S2 at
which the CPU 21 forms a judgment as to whether or not the
value of resume switch is 0. As described earlier by
referring to Figs. 2, 3 and 5, resume_switch is ;ncluded in
resume ( ) which is part of volume_ information ( ). By the
way, volume_ information ( ) is included in VOLUME.TOC.
Also as described earlier, VOLUME.TOC is read out from an
optical disc 1 and stored in the RAM unit 24 when the
optical disc 1 is mounted on the optical-disc apparatus.
Thus, the judgment formed by the CPU 21 at the step S2 can
be based on data stored in the RAM unit 24.

If the outcome of the judgmgnt formed at the step
S2 indicates that the value-of resume_switch i; not 0, that
is, if the value of resume_switch is 1, the flow of the
processing proceeds to a step S3 at which the CPU 21
controls the OSD control circuit 9 to generate a message
showing an inquiry about whether or not the resume—functioﬁ
related information is to be updated this time. The
message is output from the synthesis circuit 8 to the
display unit by way of the output terminal Pl to be
displayed to the user. This is because a value of 1 set in
resume_switch indicates that the resume-function related

information is valid and, if updated, the valid information

will be rewritten.
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In response to the displayed message, the user
enters a command specifyiﬁg whether or not the resume-
function related information is to be overwritten by
operating the input unit 14. The flow of the processing
then continues to a step S4 at which the CPU 21 forms a
judgment as to whether or not the command entered by the
user via the input unit 14 reqﬁests that the resume-functio
n related information be overwritten. If the command does
not specify overwriting of the resume-function related
information, the command is judged to be the user's
iﬁtention to keep the resume-function related information
as it }s. In this case, the flow of the processing
continues to a step S12 at which an operation to eject the
optical qisc I is carried out.

If the outcome of the judgment formed at the step
S2 indicates that the value of resume_switch is 0 of if the
outcome of the judgment formed at the step S4 indicates
that the command entered by the user requests that the
resume-function related information be overwritten, on the
other hand, the flow of the processing continues to a step
S5 at which the CPU 21 records a location on the optical
disc 1 accessed most recently by the optical head 2 as a
time stamp for the type of an accessed object.

To put it in detail, the CPU 21 records the type of
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an object on the optical disc 1 subjected to a recording or
playback operation most récently in object_type in the RaM

unit 24. As shown in Fig. 39, the object can be a title, a

program or a play item.

As shown in Fig. 5, if the type of the object is a
titlé, the location on the optical disc 1 accessed most
recently in a recording or playback operation by £he
optical head 2 is recorded in title_local_time stamp in the
RAM unit 24. By the same token, if the type of the object
is a program, the most recent recording or playback
lﬁcation on the optical disc 1 is recorded in
program local_time stamp and if the. type of the object is a
play'item, on the other hand, the location is recorded in
play_item local_time stamp.

- Then, the flow of the processing continues to a
step S6 at which the CPU 21 records the most recent
operating mode in resume_mode flag in the RAM unit 24. To
put it in detail, as shown in Fig. 38, if the most recent
operating mode is playback, a value of "0001" is recorded
in the flag to indicate the playback operating mode
whereas, if the most recent operating mode is appending
recording, a value of "0010" is recorded in the flag to
indicate the appending-recording operating mode. If the

most recent operating mode is overwriting recording, a
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value of "0011" is recorded in the flag to indicate the
overwriting-operating mode whereas, if the most recent
operating mode is automatic playback, a value of "0100" is

-

recorded in the flag'to indicate the autoplay operating
mode.

| The flow of the processing then éoes on to a step
S7 at which the CPU 21 controls the OSD control circuit 9
to generate a message showing an inquiry about whether or
not other resume—fﬁnction related information such as
resume_auto_execute_time is also to be recorded this time.
The message is output from the synthesis circuit 8 to the
display unit by way of the output termipal Pl to be
displayed to the user. In response to the displayed
message, the user enters a command specifying Whethér'or
not the other resume-function related information is also
to be recorded by operating the input unit 14. The flow of
the processing then continues to é step S8 at which the CPU
21 forms a judgment as to whether or not the command
entered by the user via the input unit 14 requests that the
other resume-function related information also be recorded.
If the command entered by the user requests that the other
resume-function related information also be recorded, the
flow of the processing goes on to a step S9 to carry out

processing to obtain the other resume-function related
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information. To put it in detail, the CPU 21 controls the
OSD control circuit 9 to éenerate GUI data for. inputting
the other resume-function related information. _The GUI
data is output from the synthesis circuit_8 to the display
unit by way of the output terminal Pl to be displayed to
the user. In turn, the user utilizes the GUI data to enter
the other resume-function related information.

Subsequently, the flow of the processing proceeds
to a step S10 at which the CPU 21 forms a judgment as to
whether or not the operation carried out by the user to
enter the other resume-function related information has
been completed. If the operation has not been completed,
the flow of the processing goes back tb the step S9 to
repeat the execution of the processing at that step.aﬁd the
subsequent processing.

If the outcome of the judgment férmed at the step
S8 indicates that the command does not specify overwriting
of the resume-function related information, on the other
hand, the flow of the proéessing continues to a step S11,
skipping the steps S9 and S10. In addition, if the outcome
of the_judgment formed at the step S10 -indicates that the
operation carried out by the user to enter the other
resume-~function related information has been completed, the

flow of the processing also continues to the step S11. At
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the step S11, the CPU 21 carries out processing to record
| the resume-function related information stored in the RaM
unit 24 into the optical disc 1. To put it in detail, the
resume~function related information stored in the RAM unit
24 is first supplied to the write-in channel buffer 11
before being further transferred to and recorded onto the
optical disc 1 by way of the switch 5, the ECC circuit 4,
the RF & demodulation/modulation circuit 3 and the optical
‘head 2.

After information on a state immediately prior to
eiection of the optical disc 1 has been recorded into the
optical disc 1 as resume-function related information as
described above, the flow of the processing goes on to a
step S12 at which the CPU 21 carries out proceséing'tb
eject the optical disc 1.

The following is a description of processing to '
resume an operation to record or play back information onto .
or from the optical disc 1 with the resume-function related
infdrmation recorded thereon which is mounted again after
being ejected once with reference to a flowchart shown in
Figs. 41 and 42.

As shown in Fig. 41, the processing begins with a
step S21 at which the CPU 21 repeatedly forms a judgment as

to whether or not the optical disc 1 has been mounted again
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till the disc 1 is mounted. As the optical disc 1 is
mounted, the flow of the érocessing goes on to a step S22
at which the CPU 21 lets the optical head 2 play back
VOLUME.TOC recorded on the opticél disc 1. The reproduced
data is supplied to and stored temporarily in the read-out
channel buffer 6 by way of the RF'&.demodulation/modulation
circuit 3, the ECC circuit 4 and the switch 5. The data is
further transferred from the read-out channel buffer 6 to
the RAM unit 24 to be stored therein.

The flow of the proceésing thgn proceeds to a step
Sé3 at which the CPU 21 reads in resume ( ) from VOLUME.TOC
stored iq.the RAM unit 24 as described above. Then, the
flow of the processing continues to a step S24 at which the
CPU 21 forms a judgment as to whether or not resume;switch
included in resume ( ) has a value of 1. If the value of
resume_switch is not 1, that is, if the value of
resume_switch is 0, the flow of the processing proceeds to
a step 837 at which the CPU 21 controls the 0SD control
circuit 9 to generate a message stating that the resume
function is not executed. The message is output from the
synthesis circuit 8 to the display unit by way of the
output terminal Pl to be displayed to the user. This is
because a value of 0 set in resume_switch indicates that

the resume-function related information is invalid,
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indicating -that the resume function is disabled.

If the outcome of.the judgment formed at the step
S24 indicates that the value of resume_switch iﬁ 1, on the
other hand, the flow of the processing proceeds to a step
S25 at which the CPU 21 forms a judgment as to whetherlor
" not resume_auto_execute_time_flag has a value of 1. If the
value of resume_auto” execute_time flag is not 1, that is,
if the value of resume auto_execute time flag is 0, the
flow of the processing proceeds to steps S26, S27 and S28
at which the CPU 21 forms judgments as to whether or not
résume_mode_flag is playback, record (add) or record
(overwrite) respectively. .

If the outcome of the judgment formed at. the step
S26 indicates that resume mode flag is playback, thé flow
of the processing goes on to a step S29 at which-the CPU 21
carries out an operation to play back an object épecified
by object type starting from a position specified by a time
.stamp for the object. To be more specific, if object_type
indicates that the object is a title, the £itle is played
back starting from a position specified by
title_local_time_stamp. If object_type indicates that the
object is a program, on the other hand, the program is
played back starting from a posiﬁion specified by

program_local_time_ stamp. Finally, if object_ﬁype
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indicates that the object is a play item, the play item is
played back starting from'a position specified by
play_itém_local_time_stamp. .

If the outcome of the judgment formed at the step
S27 indicates that resume _mode flag is record (add), the
flow of the processing goes on to a step S30 at whiéh the
CPU 21 carries out a recording operation to append
information to an existing object specified by object_ type
starting from a position specified by a time stamp for thé
object.
| If the outcome of the judgment formed at the step
S28 indicates that resume mode_flag is record (overwrite),
the flow of fhe processing goes on to a step S31 at which
the CPU 21 -carries out a recording operation to writé.
information over an object specified by object_typé

starting from a position specified by a time stamp for the.
object.

As described above, when the optical disc 1 is
inserted into the optical-disc apparatus, at the steps S26
to 831, the operation carried out immediately prior to the
ejection of the optical disc 1 is resumed from a position
immediately before the ejection.

After such processing has been carried out, the

flow of the processing goes on to a step S32 at which the
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CPU 21 changes the value of resume_switch to a value of 0.
This is because, having been used to execute the resume
function, the resume-function related informatiog needs to
be made no longer valid. As a result, when the optical
disc 1 is ejected again, the outcome of the judgment formed
at the step S2 of the flowchart shown in Fig. 40 will
indicate resume switch = 0, causing the resume-function
related information to be updated in the érocessing carried
out at the step S5 and the subsequent processing.

If the outcome of the judgment formed at the step
S25 indicates that.the value of
resume_auto_execute_time flag is 1, on the other hand, the
flow of the processing goes on to a step S33 at which the
CPU 21 controls the OSD control circuit 9 to generate e
message showing an inquiry about whether or not the resume
function is to be executed and, if the resume function is
to be executed, whether or not to put the optical-disc
apparatus in a wait state. The message is output from the
synthesis circuit 8 to the display unit by way of the
output terminal Pl to be displayed to the user. 1In
response to the displayed message, the user enters a
command specifying whether or noé the resume function is to
be executed and, if the resume function is to be executed,

whether or not to put the optical-disc apparatus in a wait
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state by operating the input unit 14.

The flow of the pfocessing then proceeds to a step
834 at which the CPU 21 forms a jﬁdgment as to whether or
not the command entered by the user specifies that the
resume function be execuﬁed. If the command specifies that
the resume function is not to be executed, the processing
is ended. If the outcome of the judgment formed at the
step S34 indicates that the command entered by the user
requests execution of the resume function, on the other
hand, the flow of the processing continues to a step 835 at
which the CPU 21 forms a judgment as to whether or not the
command entered by the user specifies that the optical-disc
apparatus be put in a wait state. If the command specifies
that the optical-disc apparatus be put in a wait stété, the
flow of the processing goes on to a step S36 at which the
CPU 21 forms a judgment as to whether or not_the present
time has reached resume_auto_execu;e_time which was entered
by the user as other resume-function related information at
the step S9 of the flowchart shown in Fig. 40. If the
present time has not reachéd resume_auto_execute_time, the
flow of the processing goes back to the step S36 to repeat
the formation of the judgment. This loop is repeated till
the present time has reached resume_auto_execute_time. As

the present time reaches resume_auto_execute time, the flow
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of the processing returns to the step S26 to carry out the
processing of this step aﬂd the subsequent processing. 1In
addition, if the outcome.of the judgmen£ formed Ft the step
S35 indicates that thé command ente;ed by the user
specifies that the optical-disc apparatus is not to be put
in a wait state, on the 6ther hand, the flow of the
processing returns to the step $26 directly, skipping the
p?océssing of the step.856.

By the waf, a reserved video-recording function
whereby a video-recording operation is to be started at a
time and a date specified in advance and to be ended at a
specified time can also be executed as a resume function.
The following is a description of an example of a
reservation of a video-recording operation by utiliéiﬁg the
resume function. |

Traditionally, the relatd-art recorder waits till
the present time reaches a time and a date specified in the
recorder in advance to carry out a reserved video-recording
operation. Taking the advantage of the fact that |
information can be recorded into a writable recording
medium, however, the recording medium can be assumed to be_
‘usable for recording also information on a time and a date
specified in advance to'carry out a reserved video-recordin

g operation. This assumption leads us to think
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implementation of a new function that was not available so
far. |

Consider é case in which a disc is transferred from
one video recorder to another. At that time, if
information on a video-recording reservation has been
recorded on the disc at the video recorder, it is not
necessary to reenter the information at the other video
recorder because the-information is also transferred to the
other recorder along with the disc.

In addition, by setting a rule to record only a
program specified by information on a video-recording
reservation on a disc on which the information is recorded,
a new function can be implemented. With this_néw function,
a video recorder for accommodating a plurality of disés is
capable of allocating programs to be recorded to different
discs. Thus, if a specific program is broadcasted.only
once a week, for example, this program can be recorded and
,accumulateg on a specific disc. As a result, it is
possible to make a disc containing a series of specific
broadcasted programs. Such a new program is considered to
be particularly useful for a video recorder having a disc-
changer facility which allows the recorder to accommodate a
plurality of discs.

In implementing a video-recording reservation, it
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is necessary that the user is allowed to set a time and
date to end video recordiﬂg aiong with a time and date to
start the recording. Fig. 43 is a diagram showing an
extended structure of resume ( ) shown in Fig. 5. The
extended structure allows the function of video-recording
reservation to be implemented.

Néxt, new information fields added to the extended
structure of resume {( ) shown in Fig. 43 are explained as
follows.

logical_input_source_number is an area used for
recording information specifying a source of a video signal
to be input ih the video-recording operation. In the
resume-function relétéd information for rgsuming recording
and playback operations, this new field is not iﬂclﬁdéd.
resume_start_time ( ) is an area used in a video-recording
reservation for recording a time and a date to start video
recording. On'the 6ther hand, resume end time ( ) is an
area used in a video-recording reserﬁation for recording a
time and a date to end video recording. In order to make a
video-recording reservation effective, it is necessary to
include considerations such as making
resume_auto_execute_time ( ) invalid by setting
resume_auto_execute_time flag at a value indicating that

resume_auto_execute_time ( ) is invalid. holding_flag is
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an area used for recording a flag specifying whether or not
to hold the resume-functién related information in the
video recorder even if the disc is ejected. .
maximum mux rate is an area used for recording a bit rate
of video recording in case such a rate is specified in the
video-recording reservaﬁion. That is to say, the bit rate
can be set by the user 6r the video recorder.

Processing to record information.on a video-recordi
ng reservation onto a disc or a memory in a video recorder
is explained by referring to a flowchart shown in Fig. 44.

| As shown in the figure, the processing begins with
a step S40 at which the user carries out an operation to
make a request for a video-recording reservation. The flow
of the processing then goes on to a step S41. |

At the step S41, the CPU 21 controls the OSD
control circuit 9 to generate a message showing an inquiry
about whether to implement the video-recording reservation
by using an EPG (Electronic Program Guide) or by manual
specification of a channel as well as start and end
times/dates. The message is output from the synthesis
circdit 8 to the display unit by way of the output terminal
Pl to be displayed to the user. In response to this
inquiry, the user selects the desired way of video-recordin

g reservation by operating the input unit 14.



83

If -the user desires specification of a program by
 the EPG, the flow of the brocessing goes on to a step S46.
At the étep S46, the CPU 21 outputs a table of pFograms
from fhe synthesis circuit 8 to the display unit by way of
the output terminal Pl to be displayed to the user. The
user then selects a desired program from the table,
enterihg the program to the video recorder by operating the
input unit 14. As the user enters the desired program, the
flow of the processing proceeds to a step S47.

At the step S47, the CPU 21 acquires information on
aﬁ event (that is, a program) such a; an even; ID, a~start
time and a duration necessary for the viqeo—recording
reservation from an EIT (Eﬁent Information Table). After
the information has been acquired, the flow of the
processing continues to a step S48.

If the user expresses a desire for specificatidn oﬁ
a progfam not by resorting to the EPG in response to the
inquiry made by the CPU 21 at the step S41, on the other
hand, the flow of the processing continues to a step S42 at
which the CPU 21 controls the OSD control circuit 9 to
generate a message showing an inguiry about a source from
which the audio and video signals are to be input. The
message is output from the synthesis circuit 8 to the

display unit by way of the output terminal Pl to be
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displayed to the user. In response to this inquiry, the
user selects a source by éperating the input unit 14. The
CPU 21 sets the source entered by the user in

logical_ input_source_number.

Then, the flow of the processing goes on to a step
S43 at which the CPU 21 controls the OSD control circuit 9
to generate a message showing an inquiry about a time to
start video recording. The message is output from the
synthesis circuit 8 to the display unit by way of the
output terminal P1 to be displayed to the user. In
résponse to this inquiry, the user specifies a:start time
by operating ﬁhe input unit 14. The CPU 21 then sets the
start time entered by the.user in resume_ start_time ( ).
The flow of the processing then goes on to a step Si4;

At the step S44, the CPU 21 controls the OSD
control circuit 9 to generate a message showing an inquiry
about a time to end video recording. The message is output
from the synthesis circuit 8 to the display unit by way of
the output £erminal Pl to be displayed to the user. In
response to this inquiry, the user specifies an end time by
operating the input unit 14. The CPU 21 then sets the end
time entered by the user in resume.end_time ( ).

Subsequently, the flow of the processing goes on to

a step S45 at which the CPU 21 controls the 0OSD control
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circuit é to generate a message showing an inquiry about a
maximum bit rate allowablé during the video recording. The
message is output from the synthesis circuit 8 to the
display unit by way of the output terminal Pl to be
displayed to the user. In response to this inquiry, the
user specifies a maximum bit rate by operating the input
unit 14. The CfU 21 then sets the bit rate entered by the
user in maximum mux rate ( ).

The flow of the processing then goes on to a step
S48 at which the CPU 21 sets "title" as a type of the
oﬁject to be recorded. Then, the flow of the proéessing
proceeds to a step S49 at which the CPU 21 carries out
processing to input other resume-function related
information if deemed necessary.

In the processing carried out so far at the steps
described above, the CPU 21 stores all information on a
~ video-recording reservation in the RAM unit 24 temporarily
as a sort of resume-function related information.
Subsequently, the flow of the processing proceeds to a step
S50 at which the CPU 21 carries out processing to transfer
the information on a video-~-recording reservation recorded
in the RAM unit 24 to the optiéal disc 1. To put it in
detail, the resume-function related information recorded in

the RAM unit 24 is supplied to the opticél disc 1 to be
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recorded thereon by wéy of the write-in channel buffer 11,
the switch 5, the ECC ciréuit 4, the RF &
demodulation/modulation circuit 3 and the optical head 2.

The following is a description of processing to
carry out reserved video recording on an optical disc 1
mounted on an optical-disc apparatus Qith such information
on a video-recqrding reservation already recorded on fhe
disc 1 with reference to a flowchart shown in Fig. 45.

As shown in the figure, the processing begins with
a step S60 at which the CPU 21 forms a judgment as to
wheﬁher or not an optical disc 1 has been inserted into the
optical-disc apparatus. If an optical disc 1 has not been
inserted, the fbrmation of the judgment is repeated till an
optical disc 1 is inserted. As the outcéme of the juagment
formed at the step S60 indicates that an optical disc 1 has
been inserted, thé flow of the processing goes on to a step
S61. At the step S61, VOLUME.TOC is read out from the
optical disc 1 and stored in the RAM unit 24 by the CPU 21.
Then, the flow of the processing goes on to a step S62 at
which resume ( ) is read out from VOLUME.TOC stored in the
RAM unit 24.

Subsequently, the flow of the processing goes on to
a step S63 at which the CPU 21 forms a judgment as to

whether or not information on a video-recording reservation
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is included in reéume ( ). If no information on a video-
recording reservation is included in resume ( ), the flow
of the procéssiné proceeds to a stép S67 to carry out thé
ordinary resume playback processing shown in Fig. 41. If
information on a video-recording reservation is found
included in resume ( ), on the other hand, the flow of the
processing proceeds to a step S64.

At the step S64, the CPU 21 controls the 0OSD
control circuit 9 to generate a message showing an inquiry
about whether or not to put the video recorder in a wait
state till execution of the reserved video recording; The
message is output from the synthesis circuit 8 to the
display unit by way of the output terminal Pl to be
displayed to the user. In response to the displayed'. -
message, the user enters a command by operafing the input
unit 14. If the CPU 21 judges the command entered by the
user to be a command requesting anothéf operation, that is,
a command ignoring the information on a video-recording
reservation, the flow of the processing continues to a step.
S68 at which the CPU 21 starts a resumed recording/playback
other than the video-recording reservation, that is, the
ordinary resume playback processing éhown in Fig. 41. 1If
the user specifies that the video recorder be put in a wait

state till execution of the reserved video recording, on-
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the other hand, the flow of the processing goes on to a
step S65. |

At the step S65, the video recorder enters a wait
state. To put it in detail, the CPU 21 forms a judgment as
to whether the present time has reached a video-recording
start time included in the information on a video-recording
reservation repeatedly till the present time coincides with
the video-recording start time.. As the present time
matches the video-recording start time, the flow of the
processing proceeds to a step S66.

At the step S66, the CPU 21 starts an operation to
'record a signal from an input channel specified in the
information on a video-recording reservation.

The above description explains a procedure.up-to a
start of a video-recording operation using information on a
video-recording reservation included in extended fesume—.
function related information recorded on an optical disc 1.

As described above, the present invention is
applied to an optical-disc apparatus. However, the present
invention can also be appiied to operations to record and
play back information into and from a recording medium
other than an optical disc.

It should be noted that, as a presentation medium

for presenting computer programs to be executed to carry
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out the proéessing described above to the user,
communication media such és a network and a satellite can
be utilized in addition to recording media like .a magnetic
disc, a CD-ROM and a solid-state memory device.

In the recording apparatus, the recording method
and the presentation medium according to the present
invention, resume-funcfion related iﬁformation including at
least a location on a recording medium accessed immediately
prior to ejection of the recording medium from the
recording apparatus as requested by an eject command is
recorded into the recording medium. As a result, it is
possible to provide a recording medium which allows an
access to be made to.azlocation on the recording medium
accessed immediately pridr to ejection of the recording
medium from the recording apparaﬁus in a state immediately
prior to the ejection Qhen the recording medium is mounted
again on the recording apparatus.

In the playback apparatus, the playback method and
the presentation medium according to the present invention,
resume-function related informationlis read out from a
recording medium when the recording medium is inserted into
the playback apparatus and a location on the recording
medium to be accessed is determined in accordance with the

resume-function related information read out from the
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recording medium. As a result, an access can be made to a
location on a recording medium accessed immediately prior
to ejectioﬁ of the recording medium from the playback
appafatus with a high degree of reliability even if the
recording medium is remounted on a different playback |
apparatus.

In the recording/playback apparatus, the
recording/playback method and the presentation medium
according to the present invention, resume-function related
information including at least a location on a recording
médium accessed immediately prior to ejection of the
recording mediumsfrom the recording/playback apparatus as
requested by an eject command is recorded into the
recording medium. In addition, the resume—function'rélated
‘information is read out back .from the recording medium when
the recording medium is inserted into the
recording/playback apéaratus and.a location on the
recording medium to be accessed.is determined in accordance
with the resume-function related information read out from
the recording medium. As a result, it is possible to
provide a recording medium which allows an access to be
made to a location on the recording medium accessed
immediately prior to ejection of the recording medium from

the recording/playback apparatus as a matter of course if
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the recording medium is mounted again on the same
recording/playback apparaﬁus, or even if the recording
medium is remounted on a different recording/playback

apparatus.
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What is Claimed Is:

1 A recording apparatus for recording information on a
recording medium comprising:

a recording means for making an access to a
predetermined location on said recording medium and
recording information on said location;

a commanding means for making a request for
ejection of said recording medium from said recording
apparatus;

a storage means for storing resume-function related
information including;at least a location on said recbrding
medium accessed by said redording means immediately prior
to said ejection of said.reco;ding medium requested by said
commanding means;

a transfer control means for controlling an
operation to transfer said resﬁme—function related
information stored in said storage means to said recording
medium prior té said ejection of said recording medium; and

an ejectiﬁg means for ejecting said recording
medium from said recording apparatus upon completion of
said operation to transfer said résume-function related

information stored in said storage means to said recording

medium.

g
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2 A recording apparatus éccording to claim 1, said
apparatus characterized in that said storage means is used
for storing also.a mode used immediately prior to said

ejection of said recording medium.

3 A reéording apparatus according to claim 2, said
apparatus characterized in that said mode is an operating
mode such as a mode for playing back information from said
recording medium, a lst recording mode for appending
ihformation to existing one already recorded on said
recording medium or a 2nd recording mode for writing

information over existing one already recorded on said

recording medium. ;

4 A recording apparatus according to claim 1, said-
apparatus characterized in that said recording apparatus
further has an adding means for adding information on
validity indicating whether said resume-function related

information is valid or invalid to said resume-function

related information.

5 A recording apparatus according to claim 1, said

apparatus characterized in that said storage means is used

R
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for storing also information on times and an operating

mode.

6 A recording method comprising the steps of:

. making an access to a predetermined location on
said recording medium and recording information on said
location;

making a request for ejection of said recording
medium"from said recording apparatus;

storing resume-function related information
ihcluding at least a location on said recording medium
accessed at said recording step immediately prior to said
ejection of said recording medium requested at said
commanding step;

controlling an operation to transfer said resume-
function related information stored at said storage step to
said recording medium prior to said ejection of said
recording medium; and

ejecting said recording medium from said recording
apparatus upon compleﬁion of said operation to transfer

said resume-function related information to said recording

medium.

7 A presentation medium used for presenting a program

e ———

A
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executable .by a computer to drive a recording apparatus for
recording information on é recording mediﬁm to carry out
processing comprising: | .

a recording step of making an access to a
predetermined location on said-recording medium and
recording information on said location;

a commanding step of making a request for ejection
of said recording medium from said recordiné apparatus;

a storage step of storing resume-function related
information including at least -a location on said recording
médium accessed at said recording step immediately prior to
séid ejection of said recording medium requested at said
commandihgjstep;

a transfer control step of controlling an oﬁefation
to transfer said resume-function related information stored
at said stérage step to said recording medium prior to said
ejection of said recording medium; and

an ejecting step of ejecting said recording medium
from said recording apparatus upon completion of said

operation to transfer said resume-function related

information to said recording medium.

8 - A playback apparatus for playing back information from a
recording medium comprising:

RN 0 HILINW
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a playback means for making an access to a
predetermined location on.said recording medium and playing
back information recorded on said recording medium from
said location:;

a reading means for reading out resume-function
related information from said recording medium upon
insertion of said recording medium into said playback
apparatus; and .

a location control means for controlling a location
on said recording medium to be accessed by said playback
méans in accordance with what is read out by said reading

means from said recording medium.

9 A playback apparatus according to claim 8, said
apparatus characterized in that said storage means is used
for storing also a mode of said apparatus used immediately

prior to said ejection of said recording medium.

10 A playback apparatus according to claim 8, said
apparatus characterized in that said mode is typically a
mode for playing back information from said recording

medium.

11 A playback apparatus according to claim 8, said

* [ L M S *
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apparatus characterized in that said resume-function
related information includes information on validity

indicating whether said resume-function related ;nformation

- is valid or invalid.

12 A playback apparatus according to claim 8, said
apparatus characterized in that said resume-function

related information includes information on times.

13 A playback method comp;ising the steps of:
| a playback step of making an access to a
predetermined location on said recording medium and playing
back information recorded on said recording medium from -
said location; |

a reading step of reading out resumé-function
related information from said recording medium upon
insertion of said recording medium into said playback

apparatus; and

a location control step of controlling a location
on said recording medium to be accessed at said playback
step in accordance with what is read out from said

recording medium at said reading step.

14 A presentation medium used for presenting a program

[—

-
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executable by a compufer to drive a playback apparatus for
playing back information from a recording medium to carry
out processing comprising: )

é playback step of making an access to a
predetermined location on said recording medium and playing
back information recorded on said recording medium from
said location; |

a reading step of reading out resume-function
related information from said recording medium upon
insertion of said recofding medium into said playback
épparatus; and

a location control step of controlling a location
on said recording medium to be accessed at said playback

step in accordance with what is read out from said

recording medium at said reading step.

15 A recording/playback apparatus for recording and
playing back information onto and from a recording medium,
said recording/playback apparatus characterized in that
said apparatus comprises:

a recording/playback means for making an access to
a predetermined location on said recording medium and
recording or playing back information onto or from said

location;

Tl
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a commanding means for making a request for
ejection of said recording medium from said

recording/playback apparatus;

a storage means for storing resume-function related
information including at least a location on said recording
medium accessed'bj said recording/playback means
immediately prior to said ejection of éaid recording medium
requested by said commanding means;

g_transfer control means for controlling an
operation to transfer said resume-function related
information'stored in said storage means to said recording
medium pr;or to said ejection of said recording medium;

- an ejecting means for ejecting said recording
medium from:said:recording/playback apparatus upon |
completion of said operation to transfer said resume-
function related information stored in said storage means
to said recording medium;

a reading means for reading out resume-function
related information from said recording medium upon
insertion of said recording medium into said
recording/playback apparatus; and

a location control means for controlling a location
- on said recording medium to be accessed by said

recording/playback means in accordance with what is read

KA RO -
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out by said reading means from said recording medium.

16 A recording/playback method comprising:

a recording/playback.step of making an access to a
predetermined location on said recording medium and
recording or playing back information onto or from said
location; |

| a commanding step of making a request for éjection
of said recording medium from said recording/playback
apparatus;

' a storage step of storing resume-function related
information including at least a location on said recording
medium accessed at said recording/playback step immediétely
prior to said ejection'of said recording medium reqﬁeéted
at said commanding step;

a transfer control step of controlling an operation
to transfer said resume-function related information stored
at said storage step to said recording medium prior to said
ejection of said recording medium;

an ejecting step of ejecting said recording medium
from said recording/playback apparatus upon completion of
said operation to transfer said resume-function related
information to said recording medium;

a reading step of reading out said resume-function

R
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related information from said recording medium upon
insertion of said recordiﬁg medium inﬁo said
recording/playback apparatus; and

a location control step of controlling a location
on said recording medium to bé accessea at said

recording/playback step in accordance with what is read out

at said reading step from said recording medium.

17 A presentation medium used for presenting a program
executable by a computer to drive a playback/recording
épparatus for playing back information from a recording
medium to carry out processing comprising:

a recording/playback step of making an access to a
predetermined 1ocation.on said recording medium_and.
recording or playing back information onto or from said
location;

a commanding step of making a request for ejection
of said recording medium from said recording/playback
apparatus;

a storage step of storing resume-function related
information including at least a location on said recording
medium accessed at said recording/playback step immediately
prior to said ejection of said recording medium requested

at said commanding step;

o
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a transfer control step of controlling an operation
to transfer said resume—fﬁnction related information stored
at said storage step to_said recording medium priqr to said
ejection of said recording medium;

an ejecting step of ejecting said recording medium
from said recprding/playback apparatus upon completion of
said operation to transfer said resume-function related
infbrmation to said recording medium;

a reading step of reading out said resume-function
rglated information from said recording medium upon
insertion of said recérding medium into said
recording/plajback apparatus; and

a location control step of controlling a 1oqation
on said recording medium to be accessed at said
recording/playback step in accordance with what is read out

at said reading step from said recording medium.

18 A recording medium for recording resume information
comprising information on a position on said recording
medium accessed most recently and information on a most

recent mode.

19 A recording medium according to claim 18 wherein modes

described by said information on a most recent mode include

I



103

at least a-lst recording mode for appending information to
information already recorded on said recording medium or a
2nd recording mode for recording information over

information already recorded on said recording medium.

20 A recording medium according to claim 18 wherein said
resume information further includes invalidation

information used for invalidating said resume information.

21 A recording medium according to claim 18 wherein said
resume information further includes time information or

operating-mode information.

) -
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