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?t.-----------------------------Number of Bits Mnemonic 
WOLUME. TOC y 

file type id 8 16 char 16) 
volume information () 
text block () 

volume information () { 
volume attribute () 
resume () 
volume rating () 
write protect () 
play protect () 
recording timer 0 

------------------------------------- 

Syntax.I. Number of Bits Mnemonic 
volume attribute () { 

volume attribute length 32 uimsbf 
vdriversion 44 bcd 

reserved 6 bsbf 
title playback mode flag 1 bs bf 
program playback mode flag 1 bs bf 

volume play time () 48 bcd 
update time count () 32 uimsbf 

maker id 816 char16) 
model code 816 char16 

POSD 32 bs bf 
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F G 5 

--------------------------------Number of Bits Mnemonic 
resume () { 

resume length 32 uimsbf 

reserved // for byte alignment 3 bs bf 
resume switch 1 bit 
reserved 4 bs bf 
number of records 4 uimsbf 

reserved // for byte alignment 7 bs bf 
resume auto execute time flag 1 bit 
resume auto execute time () 414 bcd 
reserved 4 bSlbf 
resume auto-execute record number 4. uimsbf 

for (i=0; ignumber of records; it ) { 
resume mode flag bs bf 4 
object type 4. bs bf 
linked record number 4 uimsbf 

1 
4 

number of times 6 uimsbf 
resume updated time () "14 bcd 

switch(object type) { 
case title: 

title_number 16 uimsbf 
title local time stamp 64 uimsbf 
break 

case program 
program number 16 uimsbf 
program local time stamp 64 uimsbf 
break 

case program bind 
program bind number 16 uimsbf 
program order 16 uimsbf 
program number 16 uimsbf 
program local time stamp 64 uimsbf 
break 

case play item: 
play item number 16 Uimsbf 
play item local time stamp 64 uimsbf 
break 
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volume rating () { 
volume rating id 
volume rating length 
reserved 
volume rating type 
volume rating password 
switch (volume rating type) { 
case age limited 

number of rating 
for (i=0; $number of rating; itt) { 

country code for rating 
age for volume rating 

break 
case CARA 

reserved 
CARA category 
reserved 
break 

case RSAC. 
reserved 
RSAC category 
reserved 
RSAC level 
reserved 
break 

char 16) 
u imsbf 
bs bf 
bs bf 
bs bf 

uimsbf 

bs bf 
umsbf 

bs bf 
bs bf 
bs bf 

bs bf 
bSlbf 
bs bf 
bs bf 
bs bf 
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S---------------------------- Number of Bits Mnemonic 
write protect () { 

write protect length 32 uimsbf 
volume write protect level 4. uimsbf 
password enable flag bs bf 1 
append only flag 1 bs bf 
expiration time enable flag 1 bs bf 
number of times enable flag 1 bs bf 

password for volume write protect 128 bs bf 
reserved 8 bs bf 
write protect set time () 56 bod 
reserved 8 bs bf 
Write protect expiration time () 56 bcd 
number of times 16 uimsbf 
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Syntax--------------------------------------------Number of Bits Mnemonic 
play protect () 

play protect length 32 uimsbf 
volume play protect flag 2 bsbf 
reserved 2 bs bf 
password enable flag 1 bs bf 
reserved 1 bsbf 
expiration time enable flag 1 bsbf 
number of times enable flag 1 bs bf 

password for volume play protect 128 bs bf 
reserved 8 bs bf 
play protect set time () 56 bcd 
reserved 8 bs bf 
play protect expiration time () 56 bcd 
number of times 16 uimsbf 

Syntax Number of Bits Mnemonic 
recording timer() 

recording timer length 
recording timer flag 
number of entry 

for (i =0, i{number of entry; it ) { 
date and time 
channel 
program 
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-----------------------------Number of Bits Mnemonic 
text block () { 

text block length 32 uimsbf 
number of language sets 8 urnsbf 
number of text items 16 Uimsbf 
for (i=0; ignumber of language sets; itt) { 

language set () 
} 
for (i =0, i{number of text items; it t) { 

text item () 
} 

--------------------------------- 

Syntax Number of Bits Mnemonic 
language set () { 

reserved 8 bS bf 
language code 24 bs bf 
character set type 8 bs bf 
number of language set_names 8 uimsbf 
for (i=0; ignumber of language set names; it +) { 

character set type for name 8 bs bf 
language set_name length 8 uinsbf 
language set name 8' language set_name length bs bf 
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---------------------------- Number of Bits Mnemonic 
text item () { 

text item length 16 unsbf 
text item id 16 uimsbf 
text item sub-id 16 urnsbf 
flags 8 bS bf 
number of used language. Sets 8 uimsbf 
//oop for each language set 
for (i=0; ignumber of used language sets; itt) { 

language set-id 8 uimsbf 
reserved 4. bsbf 
text string length y 16 uimsbf 
text string 8 text string length bsbf 
bitmap () 

} 
stuffing_bytes 8'n bs bf 

Syntax INumber of Bits Mnemonic 
ALBUM. STR 

file typeid 816 char (16) 
album () 
text block () 

} 
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F G. 4 

St.---------------------------- Number of Bits Mnemonic 
album () { 

album length 32 uimsbf 
reserved 6 bs bf 
volume status 1 bS bf 
if (volume status== "lb" ) { 

chief volume flag 1 bs lbf 
else { 

reserved 1 "0" 

if (volume status== "1b" ) { 
if (chief volume flag== "1b" ) { 

reserved 6 bs bf 
album type 2 bs bf 
albim id 128 bs bf 

number of discs in album 16 uimsbf 
number of volumes in album 16 uimsbf 

for (i-0; ignumber of volumes in album; ++) 
discid for album member 128 bs bf 
volume lid for album member 128 bs bf 
title offset number 16 uimsbf 

reserved for program bind 8 bs bf 
number of program binds 8 uimsbf 
for (i=0; ignumber of program binds; itt) { s 

number of program in this program bind 16 uimsbf 
for (i =0;i&number of programs in this program bindi**) { 

discid for program bind member 128 uimsbf 
volume lid for program bind member 128 uimsbf 

} program number 16 uimsbf 

} 
} else //chief volume flag- "Ob" 

chief discid 128 uinsbf 
chief volume id 128 uinsbf 
(album id 128 bs bf 
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Syntax. Number of Bits Mnemonic 
TTLE llll. WDR 

file type lid 8'16 char (16) 
title info () 
text block () 

-------------------------------------------- 

Syntax II Number of Bits Il Mnemonic I 
title info () { 

title info length 32 u imsbf 
flags for title 32 bs bf 
cgit file id 16 u imsbf 
title start chunk group time stamp 64 u imsbf 
title end chunk group time stamp 64 uimsbf 

title playback time () 32 bcd 
reserved 32 bs bf 
number of marks 16 u imsbf 
for (i=0; i{number of marks; it t) { 

reserved 4 bs bf 
mark type 4 bS bf 
mark chunk group time stamp 64 uimsbf 

} 
stuffing_bytes 8'n bs bf 

Syntax III Number of Bits IMnemonic 
PROGRAM $$$. PG | { 

file type id 8 16 char16) 
program () 
text block () 
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Syntax - Number of Bits Mnemonic 

program () { 
program length 32 u imsbf 
flags for program 32 bs bf 
program status 4 bs bf 
program playback-time () 32 bcd 
reserved 32 bs bf 

number of play sequences 16 uimsbf 
for (j=0; j<number of play_sequence; j++) { 

number of play lists 16 uimsbf 
for (k=0; knumber of play lists; k++) { 

play-list start-time stamp-offset 64 uimsbf 
play-list (k) 

} 
} 
stuffing bytes 8"n bs bf 

} 

Syntax Number of Bits Mnemonic 

play list () { 
//playback sequence of play items in this play list 
number of play items 16 uimsbf 
for (k=0;knumber of play-items, kitt) { 

play item number 6 umsbf 
reserved 31 bs bf 
seamless connection flag 1 bs bf 

//play item table 
for (PIN-1, PNK-number of play items in program,PN++) { 

play item () 
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-------------------------- Number of Bits Mnemonic 
play item () { 

play-item length 32 uimsbf 
play item type 8 bsbf 
play mode 8 bsbf 
total playback time () 32 bcd 

menu item_number 16 u imsbf 
return item number 16 uimsbf 
next liter number 16 u imsbf 
previtem-number 16 uimsbf 

if (play item type - "0000b" ) { 
//play item for one "cut" 
title number 16 uimsbf 
//N point 
item start time stamp 64 u imsbf 
//OUT point 
item end time stamp 64 uimsbf 

} 
----------------------------------- 

Syntax I Number of Bits IMnemonic 
CHUNKGROUP H. CGT 

file type id 8'16 char16 

chunkgroup time base flags 32 bs bf 
chunkgroup time base offset 64 uimsbf 

chunk connection info () 
text block () 
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Syntax. ------------- Number of Bits Mnemonic 
chunk connection info () { 

chunk connection info-length 32 uimsbf 
reserved 6 bs bf 
number of chunks 16 uimsbf 
chunk sync play flag 8 bsbf 

// chunk info file list 
for ( i =0, i <number of chunks, iff) { 

chunk arrangement info () 
} 

----------------------------------------------------- 

Syntax III. Number of Bits Mnemonic 
chunk arrangement info () { 
chunk arrangement info-length 32 uimsbf 
chunk info field 16 bs bf 
reserved 5 bs bf 
chunk switch stream id 16 bs bf 

presentation start_cg-time_count 64 uinsbf 
presentation end cg time count 64 umsbf 

reserved 4. bs bf 
chunk time count type 4. bs bf 
number of start original time count extension 8 uimsbf 
number of end original time count extension 8 uimsbf 

// presentation start position and time 
presentation start original time count 64 uimsbf 
presentation end original time count 64 uimsbf 

for (i-0; j<number of start original time count extension, jitt) 
to extattributes 16 bs bf 
start original time count extension 64 unsbf 

// presentation end position and time 
for (k=0;knumber of end original time count_extension;kft) { 

to ext attributes 16 bs bf 
end original time count extension 64 uimsbf 

transition info () 
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ye--------------------------------------- Number of Bits Mnemonic 
CHUNK K%%%. ABST{ 

file type id 816 char 16) 
reserved 4. bsbf 
chunk file lid 16 uimsbf 
info-type 4. bs bf 
//stream info () 

if (info type== "MPEG2 System. TS" ) { 
number of programs 8 uimsbf 

else 
number of programs 8 "0000 0001" 

} 
for (i=0; ignumber of programs; th) { 

number of streams 8 uimsbf 
for (i=0; is number of streams; it t) { 

stream identifier 16 bs bf 

//slot type information 4. 
reserved 4. bs bf 
slot unit type bs bf 
if (slot unit types= "time stamp" ) { 32 

slot time length uimsbf 
} else 32 

reserved bs bf 
} 32 
nutmber of slots 4. umsbf 
reserved bs bf 
switch (info type) 

case MPEG1 System: 
case MPEG2 System. PS. 
case MPEG2 System S. 
case video elementary stream 4. 

number of pictures in slot uimsbf 
break; 

default. 4 
reserved bs bf 
break, 

//stream attribute 
ES attribute () 

//loop of slot info 
for (=0; i{number of streams; it +) { 

for (i=0, i{number of slots, it t) { 
slot info () 

} 
} 

} 
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F G. 26 
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PROGRAM 
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F G. 28 
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F G 29 
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F G 32 

/----- MPEGAW 
-STREAMS 002 
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F G. 34 
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F G. 36 
resume switch Meaning 
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Syntax Number of Bits Mnemonic 
resume () { 

resume-length 32 umsbf 
reserved //for byte alignment 3 bs bf 
resume switch 1 bit 
reserved 4. bs bf 
number of records A. uimsbf 

reserved //for byte alignment 7 bs bf 
for (i=0; ignumber of records, it t) { 

resume mode flag 4. bs bf 
object type 4. bs bf 
logical input source number 16 bs bf 
resume start time () 414 bod 
resume end time () 414 bcd 
holding flag 1 bs bf 
maximum mux rate 6 bs lbf 
resume updated time () 414 bcd 

switch(object type) { 
case title: 

title number 16 urnsbf 
title local time stamp 64 u imsbf 
break, 

Case progra?? 
program number 16 u imsbf 
progra(n local time stamp 64 u imsbf 
break 

case program bind 
program bind number 16 uimsbf 
program order 16 uimsbf 
program number 16 uimsbf 
program locati?e stamp 64 umsbf 
break; 

case play item: 
play-item number 16 u imsbf 
play item local time stamp 64 u imsbf 
break 
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1. 

APPARATUS AND METHOD FOR 
RECORDING RESERVATION 

INFORMATION INTO AREMOVABLE 
STORAGE MEDUM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation application of U.S. 
patent application Ser. No. 10/073,456, filed Feb. 11, 2002, 
now U.S. Pat. No. 6,574,172 which is a divisional of U.S. 
patent application Ser. No. 09/625,165 filed on Jul. 25, 2000, 
now U.S. Pat. No. 6,430,122, which is a continuation of U.S. 
patent application Ser. No. 09/174,698 filed on Oct. 19, 
1998, now U.S. Pat. No. 6,188,650. 

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 apparatus, a record 
ing/playback method, a presentation medium and a record 
ing medium. More particularly, the present invention relates 
to a recording apparatus, a recording method, a playback 
apparatus, a playback method, a recording/playback appa 
ratus, a recording/playback method, a presentation medium 
and a recording medium that make it possible to again make 
an access to a location on a disc which was accessed 
immediately before the disc was ejected. 

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 acces 
sibility, a magnetic tape is Suitable for use as a recording 
medium for simply recording and playing back Video infor 
mation continuously. 
On the other hand, since a disc allows random 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/play 

back 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/playback apparatus, processing to record or play 
back information onto or from the magnetic tape can be 
started from the position immediately prior to the eject 
operation. In 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 prior to an eject 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 infor 
mation on a recording medium is characterized in that the 
apparatus including: 

a recording means for making an access to a predeter 
mined 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; 
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2 
a storage means for storing resume-function related infor 

mation 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 com 
manding 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; 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 inven 
tion, there is provided a recording method adopted in a 
recording apparatus for recording information on a record 
ing 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 storing resume-function related infor 
mation including at least a location on the recording medium 
accessed at the recording step immediately prior to the 
ejection of the recording medium requested at the command 
ing 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 further aspect of the present invention, 
there is provided a presentation medium is characterized in 
that the presentation medium is used for presenting a pro 
gram executable by a computer to drive a recording appa 
ratus for recording information on a recording medium to 
carry out processing 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 storing resume-function related infor 
mation including at least a location on the recording medium 
accessed at the recording step immediately prior to the 
ejection of the recording medium requested at the command 
ing 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 predeter 
mined location on the recording medium and playing back 
information recorded on the recording medium from the 
location; 
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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 what is read 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 recording medium and playing back infor 
mation 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 presentation medium is characterized in 
that the presentation medium is used for presenting a pro 
gram executable by a computer to drive a playback appa 
ratus 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 infor 
mation 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 record 
ing and playing back information onto and from a recording 
medium is characterized in that the apparatus including: 

a 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 appara 
tus; 

a storage means for storing resume-function related infor 
mation 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 medium from 
the recording/playback apparatus upon completion of the 
operation to transfer the resume-function related informa 
tion 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 appara 
tus; and 
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a location control means 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 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 recording and playing 
back information 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 infor 
mation including at least a location on the recording medium 
accessed at the recording/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 informa 
tion 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 appara 
tus; 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 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 pro 
gram executable by a computer to drive a playback/record 
ing apparatus for playing back information from a recording 
medium to carry out processing 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 infor 
mation including at least a location on the recording medium 
accessed at the recording/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 informa 
tion 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 appara 
tus; and 
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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 prior 
to ejection of the recording medium from the recording 
apparatus as requested by an eject command is recorded into 
the recording 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/play 
back 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 prior to ejection of the recording medium from 
the recording/playback apparatus as requested by an eject 
command is recorded into the recording medium. In addi 
tion, 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 describing the 
structure of Volume rating (); 

FIG. 7 is an explanatory 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 for describing the 
structure of text block (); 

FIG. 11 is an explanatory diagram used for describing the 
structure of language set (); 

FIG. 12 is an explanatory diagram used for describing the 
structure of text item (); 

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

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

FIG. 15 is an explanatory diagram used for describing the 
structure of TITLE ###.VDR; 

FIG. 16 is an explanatory diagram used for describing the 
structure of title info (); 
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6 
FIG. 17 is an explanatory diagram used for describing the 

structure of PROGRAM SSS.PGI; 
FIG. 18 is an explanatory diagram used for describing the 

structure of program (); 
FIG. 19 is an explanatory 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 diagram used for describing the 

structure of chunk connection info (); 
FIG. 23 is an explanatory diagram used for describing the 

structure of chunk arrangement info (); 
FIG. 24 is an explanatory diagram used for describing the 

structure of CHUNK 96%%. ABST: 
FIGS. 25A-25B are a block diagram showing a typical 

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; 

FIG. 30 is an explanatory diagram used for describing an 
organization 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 explanatory 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 describing 

resume Switch; 
FIG. 37 is an explanatory 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; 
FIGS. 40A-40C are a flowchart used for explaining pro 

cessing to record resume-function related information; 
FIGS. 41A-41B are a flowchart used for explaining pro 

cessing to execute a resume playback function; 
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 for describing 
resume ( ) extended to include information on a video 
recording reservation; 

FIGS. 44A-44C are a flowchart used for explaining pro 
cessing to make a video-recording reservation; and 

FIGS. 45A-45C are a flowchart used for explaining pro 
cessing 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 
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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 asso 
ciating 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. 
A recording apparatus for recording information on a 

recording medium may include: 
a recording means (implemented typically by an optical 

head 2 shown in FIG. 25) for making an access 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 ejection 
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 resume-function 
related information including at least a location on the 
recording medium accessed by the recording means imme 
diately prior to the ejection of the recording medium 
requested by the commanding means; 

a transfer control means (implemented typically by a step 
S11 of the flowchart shown in FIG. 40) for controlling an 
operation to transfer the resume-function related informa 
tion 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 recording 
medium from the recording apparatus upon completion of 
the operation to transfer the resume-function related infor 
mation stored in the storage means to the recording medium. 
The recording apparatus may further include 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 informa 
tion. 
A playback apparatus for playing back information from 

a recording medium may include: 
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 play 
ing 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 

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

back information onto and from a recording medium may 
include: 

a recording/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 
recording or playing back information onto or from the 
location; 
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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 appa 
ratus; 

a storage means (implemented typically by the step S5 of 
the flowchart shown in FIG. 40) 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; 

a transfer control means (implemented typically by the 
step S11 of the flowchart shown in FIG. 40) for controlling 
an operation to transfer the resume-function related infor 
mation 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-function 
related information stored in the storage means to the 
recording medium; 

a reading means (implemented typically by the step S23 
of the flowchart shown 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 the recording medium. 
The description begins with an explanation of a layout of 

files on a recording medium provided by the present inven 
tion, 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. 
VOLUMETOC 
ALBUM.STR 
PROGRAM SSS. PGI 
TITLE #.VDR 
CHUNKGROUP (a)(a)(a).CGIT 
CHUNK 96%%%.ABST 
CHUNK 96%%%.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 SSS.PGI files where nota 
tion SSS represents the number of a program. By the same 
token, a directory named TITLE is placed immediately 
below the root directory. The TITLE directory includes 
TITLE #.VDR files where notation # represent the 
number of a title. Placed immediately below the root direc 
tory, a CHUNKGROUP directory includes 
CHUNKGROUP (a)(a)(a).CGIT files where notation (a)(a)(a) 
represents the number of a chunk group and a CHUNK 
directory includes CHUNK 96%%%.ABST files where 
notation 96%%% represents the number of a chunk. 

Also placed immediately below the root directory, an 
MPEGAV directory contains a plurality of sub-directories 
which each include CHUNK 96%%%.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 plurality of VOLUME.TOC files may 
exist. This VOLUME.TOC file is used for showing the 
property of the recording medium as a whole. 
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FIG. 2 is a diagram showing the structure of the VOLU 
ME.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 VOLU 
ME.TOC file. file type id is followed by volume informa 
tion () which is finally followed by text block (). 

FIG. 3 is a diagram showing the structure of Volume in 
formation (). 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 
attributes of the logical volume. FIG. 4 is a diagram showing 
a detailed structure of volume attribute (). As shown in the 
figure, Volume attribute () includes title playback mode 
flag and program playback mode 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 for 
recording information used in implementation of age limi 
tation 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 operations 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 detailed structure of 
play protect (3. 

recording timer () shown 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 of language set () and text item respectively. 

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 of 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 ( ). 

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 
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10 
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 num 
ber of a title. 

title info () is an area used for recording a start point and 
an endpoint 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 SSS. 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 PROGRAM SSS. PGI 
file. As shown in the figure, file type id is placed at the head 
of the file to indicate that the file is PROGRAM SSS. PGI. 
file type id is followed by program ( ) which is finally 
followed by text block ( ). Notation SSS 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 (a)(a)(a).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 recording 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 (a)(a)(a).CGIT file. As shown, in the figure, 
file type id is placed at the head of the file to indicate that 
the file is CHUNKGROUP (a)(a)(a).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 offset shows a start time of a reference time axis 
of a chunk group. chunkgroup time base offset is a 32-bit 
value set in a counter which counts up at a frequency of 90 
kHz. chunk connection info () is an area used for recording 
peculiar information Such as a video Switch-over point, and 
Video and 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 diagram showing details of chunk ar 
rangement info (). 
As many CHUNK 96%%%.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 the structure of a 
CHUNK 96%%%.ABST file. As shown in the figure, file 
type id is placed at the head of the file to indicate that the 
file is CHUNK 96%%%.ABST. 
The CHUNK 96%%%.MPEG2 file shown in FIG. 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 typical configuration of an 
optical-disc apparatus for recording and playing back infor 



US 7,385,884 B2 
11 

mation 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 
rewritable optical disc 1. The optical head 2 is used for both 
reading out and writing information from and into the 
optical 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. 
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 decoding. The video signal output by the 
decoder 7 is supplied to a synthesis circuit 8 to be synthe 
sized therein with a video signal generated by an OSD (On 
Screen Display) control circuit 9. A result of the synthesis is 
output through an output terminal P1 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 an 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 reading 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. In the ECC circuit 4, an 
error correction code is added to the data before the data is 
supplied to the RF & demodulation/modulation circuit 3 to 
be modulated thereby. A signal, 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 
21 for executing various kinds of control, a ROM unit 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 CPU21 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. 

Next, a basic operation to read in data from an informa 
tion file is explained. In an operation to read in data from the 
VOLUME.TOC information file, for example, the CPU 21 
employed in the system controller 13 first confirms the 
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12 
physical address at which the VOLUME.TOC file is 
recorded in the optical disc 1 and the length of the file by 
using a file-system operation instruction included in a pro 
cessing program in advance. Then, the CPU 21 moves the 
optical head 2 to a read-out position on the basis of infor 
mation on the address of the VOLUME.TOC file. Subse 
quently, 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 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 the 
VOLUME.TOC file, the CPU 21 halts the read-out opera 
tion. 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 explained by taking the VOLUME.TOC information 
file as an example. First of all, the CPU21 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 confirms the address of the free area by 
using a file-system operation instruction included in a pro 
cessing 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 disc 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 VOLUME.TOC 
file. Subsequently, the CPU21 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 using 
the optical head 2. 

In the write-in operation, 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/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 buffer 11 and recorded 
into the optical disc 1 becomes equal to or exceeds the size 
of the VOLUME.TOC file, the CPU 21 halts the write-in 
operation. 

Finally, the CPU 21 rewrites a 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 operation 
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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 
CHUNK 0001.MPEG2 file. Subsequently, the CPU21 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 & demodu 
lation/modulation circuit 3, the ECC circuit 4 and 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 P1 
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 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 infor 
mation file is explained by taking the CHUNK 
0001.MPEG2 information file 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 the 
CHUNK 0001.MPEG2 file, into which a stream is to be 
written, and confirms the address of the free area by using 
a 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 are 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 address 
of the CHUNK 0001.MPEG2 file. Subsequently, the CPU 
21 sets the optical head 2, the RF & demodulation/modu 
lation 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 using the optical head 2. In the write-in 
operation, the newly prepared contents of the CHUNK 
0001. MPEG2 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 buffer 11 and recorded into the optical disc 1 
becomes equal to the size of the CHUNK 0001.MPEG2 or 
when an instruction to halt the write-in operation is received 
from the input unit 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 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. 
Assume that information and stream files shown in FIG. 

26 have been recorded in the optical disc 1. In this example, 
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14 
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, 
TITLE 002.VDR and TITLE 003.VDR respectively. 

Furthermore, the optical disc 1 also includes 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 0001ABST, 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 96%%%. 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 information file named CHUNKGROUP 
002.CGIT specifies the chunk information files named 
CHUNK 0011 ABST and CHUNK 0012. ABST. To put it 
concretely, in a chunk info file id field of chunk arrange 
ment info () shown in FIG. 23, a file ID of chunk infor 
mation is specified. This chunk arrangement info ( ) is 
included in a chunk group information file. As many 
chunk arrangement infos ( ) as chunks pertaining to a 
chunk group exist in the data structure. It should be noted 
that chunk arrangement info ( ) shown in FIG. 23 is 
described in chunk connection info ( ) shown in FIG. 22 
and this chunk connection info is described in the 
CHUNKGROUP ###,CGIT file shown in FIG. 21. 

There is only one chunk arrangement info ( ) in 
CHUNKGROUP 001. The chunk info file idfield of this 
chunk arrangement 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 arrangement infos () specify CHUNK 0011 
and CHUNK 0012 respectively. Thus, a chunk group can 
be used to specify an order in which a plurality of chunks are 
to be played back. 
To 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 Hiii.CGIT file shown in 
FIG. 21. Then, when each chunk is cataloged, presentation 
start_cg time count and presentattion end cg time count 
of chunk arrangement info () shown in FIG. 23 are speci 
fied. 

For example, assume that the time lengths of CHUNK 
0011 and CHUNK 0012 are A and B respectively as shown 
in FIG. 28. In 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 presentation end cg count of 
CHUNK 0012 are equal to chunkgroup time base off 
set-A and chunkgroup time base offset--A+B respectively. 
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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 overlap 
ping. 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 FIG. 26 (or FIG. 27), the 
TITLE 001.VDR and TITLE 002.VDR title information 
files specify the CHUNKGROUP 001.CGIT chunk-group 
information file whereas the TITLE 003.VDR title infor 
mation file specifies the CHUNKGROUP 002.CGIT 
chunk-group information 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 and 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 position is 
determined arbitrarily by the user instead of being deter 
mined 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 CHUNK 
GROUP 001 by a distance of A. 
TITLE 001 specifies CHUNKGROUP 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 title start chunk group time stamp of 
TITLE 001, chunkgroup time base offset (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 say, as title start chunk group time stamp of 
TITLE 002, a sum of chunkgroup time base offset (the 
position of the head) of CHUNKGROUP 001 and the 
distance A is set whereas, as title end chunk group time S 
tamp of TITLE 002, a sum of chunkgroup time base off 
set of CHUNKGROUP 001 and the length of CHUNK 
GROUP OO1 is set. 
TITLE 003 specifies CHUNKGROUP 002 as a chunk 

group and a start time of CHUNKGROUP 002 is specified 
a start time of the 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 CHUNKGROUP 002 is set whereas, as 
title end chunk group time 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 order the 
parts are enumerated. To put it concretely, title number in 
play item () shown in FIG. 20 is used for specifying a title. 
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Times defined by a title are used for defining 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 opera 

tion to additionally record new information onto the optical 
disc 1. To put it concretely, this append-record operation is 
typically carried out as a video recording operation 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, how 
ever, for a case in which the recording end time can be 
predicted. The one-touch recording function is a function for 
carrying out video recording for a fixed period of time. 
The append-record operation is explained by taking timer 

recording as an example. 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, at a point of time the video recording is reserved, 
the optical disc 1 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 free space for 
implementing the reserved video recording at the specified 
bit rate can not be allocated any more. In such a case, the 
CPU21 either reduces the bit rate to a value smaller than the 
specified fore in order to record information 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 CPU21 then carries out the 
recording operation further and, as an inconvenience for the 
reserved video recording is detected, a message informing 
the user 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 signal to automatically restore the optical-disc appa 
ratus 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 allocate an 
area used for recording a reserved program on the optical 
disc 1. That is to say, first of all, the CPU 21 subtracts the 
start time from the end time of the reserved 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 reserved program in addition to a stream file 
required in the reserved recording, data 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 tech 
nique described above, that is, reduction of the bit rate or 
carrying out a recording operation only for a period of time 
corresponding to the 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, toga new stream file in a new stream directory. Let 
the name be YMPEGAVYSTREAM 003Y CHUNK OO31. 
That is to say, the name of the stream file is CHUNK 
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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 
apparatus. 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 figure are encoded 
by 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 4 in a write-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 read out from the write-in chan 
nel 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. 
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 disc 

1 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 the files need 
to be allocated in advance on the optical disc 1 during the 
recording operation or at the reservation time. 
As a result, new information files are created typically as 

shown in FIG. 30. In 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 diagram showing a relation among the newly 
created information files. As shown in the figure, TITLE 
004 specifies CHUNKGROUP 003 specifying CHUNK 
0031 which specifies STREAM 0031. 

That is to say, a new stream is recorded in an information 
file as TITLE 004. By using a function of the optical-disc 
apparatus 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 over 

write/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 optical disc 1, erasing the existing 
program. 

In the overwrite-record operation, a position to start the 
operation is important. Assume that the user specifies the 
head of TITLE 001 as a position to start an overwrite 
record operation. In this case, the overwrite-record operation 
is carried out by overwriting existing information recorded 
in TITLE 001, TITLE 002 and TITLE 003 in an order 
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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 not be overwritten by the recording 
operation because TITLE 001 precedes the start location of 
the operation. 
Assume that timer video recording is carried out 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 specified as a recording start location which 
is of importance to the overwrite-record operation. Further 
more, also in this case, at a point of time the video recording 
is reserved, the 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 rewritable 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 0011 and STREAM 
0012 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 space 
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 0011 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 is contin 
ued to the free space on the optical disc 1. 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 used up, the recording is continued to an 
existing stream. 
The former technique is excellent in a sense that the 

technique emulates a video tape. That is to say, since the 
recording operation resembles an operation to record infor 
mation 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 excel 
lent 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 bounds 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 period of time, or records 
information for a period of time as long as possible by 
keeping the bit rate unchanged as it is. 
As the start time of the reserved video recording 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 area is not allocated at this 
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point of 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. In 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 needs 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 
YMPEGAVYSTREAM 002YCHUNK 0031. That is to 
say, the name of the stream file is CHUNK 0031. MPEG2 
in the STREAM 002 directory under the MPEGAV direc 
tory in the root directory as shown in FIG. 32. 
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 figure are encoded by 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 4 in 
a write-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 
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 OO31 MPEG2. 

While the processing described above is being carried out, 
the CPU 21 halts the write-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 files, 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 recording 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 and 
CHUNK 0012.MPEG2 have been completed, the configu 
ration of files on the optical disc 1 is changed to one shown 
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 as a chunk included in CHUNK 
GROUP 002 specified by TITLE 003 and CHUNK 0031 
specifies STREAM 0031. 
On the other hand, if the overwrite-record operation is 

completed while data is being written into an existing stream 
file, that is, if the overwrite-record operation is completed 
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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 over 
written into the file. In this case, special title processing is 
carried out. To put it in detail, when an overwrite-record 
operation is started at the head of TITLE 003 and the 
operation is completed in the middle of it, the title is split. 
To be more specific, as shown in FIG. 35, new TITLE 003 
is 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 is, 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 the basic operation 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 infor 
mation. 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 information from the 
three files and stores the information into the RAM unit 24. 
The CPU 21 controls the OSD 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 P1 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 to be 

played back for example. In the information file of TITLE 
002, to be more specific, in the cgit file id field of title 
info () shown in FIG. 16, a file ID specifying CHUNK 
GROUP 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 002 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 exami 
nation is done by comparison with information recorded in 
the presentation start cg time count and presenta 
tion 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 play 
back operation needs to be started from the middle of the 
CHUNK OOO1 MPEG2 stream file. 

Subsequently, the CPU 21 examines the stream in order to 
determine which part of the stream corresponds to the head 
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of TITLE 002. That is to say, the CPU 21 computes the 
magnitude of an offset time (a time stamp) in the stream 
corresponding to the head of TITLE 002. Next, by using 
characteristic-point information in the CHUNK file, a play 
back 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 
thereof. 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 
OO2. 

Subsequently, the CPU 21 moves the optical head 2 to a 
read-out position determined by information on the address 
of the CHUNK OOO1 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 
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 results of 
decoding, 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 decoder7 and displayed on the 
display unit becomes equal to the size of the CHUNK 
001. MPEG2 file, the CPU 21 makes the playback operation 
transit to TITLE 003. An operation to play back informa 
tion 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 opera 
tion 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 in the newly 
inserted disc. In 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 (ejected) from 
a recording/playback apparatus with the head positioned at 
an accessed location on the 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 opera 
tion so that the head can not be restored 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 
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is provided a resume function whereby an accessed position 
on the optical disc 1 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 imme 
diately prior 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 temporarily enable and 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 the resume-function related informa 
tion is invalid. On the other hand, a value of 1 indicates that 
the resume information is valid. If such a flag is not 
provided, the resume function can be disabled only by 
removing the resume-function related information which 
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 tempo 
rarily, it is necessary to save the information in a certain 
area. By providing this flag, however, it is possible to 
temporarily enable and disable the resume function without 
the need to change or to rewrite details of the resume 
function related information, that is, it is possible to tem 
porarily enable and disable the resume 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 is desired to execute 
the resume function at a specified time and date, 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 record 
ing a time and a date at which the resume function is to be 
executed. These time and date are valid when resume au 
to execute time flag described above has a value of 1 to 
indicate that the time and date are valid. resume auto ex 
ecute record number is an area used 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 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” statement 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 apparatus, set by the 
resume function. In addition to the position of the head on 
the optical disc 1 immediately prior to ejection of the optical 
disc 1, the resume function also saves data such as infor 
mation indicating whether the operation itself immediately 
prior to ejection of the optical disc 1 was a recording or 
playback operation and an operating mode in the case of a 
playback operation to indicate whether the playback opera 
tion 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 imme 
diately prior to ejection of the optical disc 1 to be resumed 
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by the resume function can be an operation Such as a 
playback operation, a recording operation to add informa 
tion to existing one, a recording operation to write informa 
tion 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 recording 
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 which 
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 time. Since 
each record is assigned to an input/output channel, linked 
record number is used to resume an operation on a plurality 
of input/output channels. A value of 0 set in linked record 
number indicates an operation 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 simultaneous 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 num 

ber of times a specified title or a specified program can be 
played back. A value of “FF indicates that a specified title 
or a specified program can be played back an infinite number 
of times. A value of 1 indicates 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 years, months, 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 begin 
ning 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. 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 (volumes). The term “pro 
gram' is used when the object is defined within a range in 
a single disc or volume while the term “program bind is 
used when the object is defined in a range stretched over a 
plurality 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 
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ending at the specific program. program number is an area 
used for recording the number of a program indicated by 
program order. 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. 

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 lo 
cal time stamp is an area used for recording a value of a 
local time stamp representing a playback start point in a play 
item with the beginning of the play item taken as an origin. 

Next, processing to record resume-function related infor 
mation is explained by referring to a flowchart shown in 
FIG. 40. As shown in the figure, the processing starts with 
a step Si at which the CPU 21 forms a judgment as to 
whether or not a command 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 entered by the user. If the outcome of the 
judgment formed at the step S1 indicates that the command 
is a command to eject the optical disc 1, on the 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 included 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 judgment formed at the step S2 
indicates that the value of resume Switch is 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-function related informa 
tion 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 P1 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. 

In response to the displayed message, the user enters a 
command specifying 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 requests that the resume-function related 
information be overwritten. If the command does not specify 
overwriting of the resume-function related information, the 
command is judged to be the users intention to keep the 
resume-function related information as it is. In this case, the 
flow of the processing continues to a step S12 at which an 
operation to eject the optical disc 1 is carried out. 

If the outcome of the judgment formed at the step S2 
indicates that the value of resume switch is 0 or 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 
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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 an object 
on the optical disc 1 subjected to a recording or playback 
operation most recently 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 title, the 

location on the optical disc 1 accessed most recently in a 
recording or playback operation by the 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 location 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 over 
writing recording, a 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 goes 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-function 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 terminal P1 to be displayed 
to the user. In response to the displayed message, the user 
enters a command specifying whether 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 a 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 com 
mand 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 information. To put 
it in detail, the CPU 21 controls the OSD control circuit 9 to 
generate GUI data for inputting the other resume-function 
related information. The GUI data is output from the syn 
thesis circuit 8 to the display unit by way of the output 
terminal P1 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 to the step S9 to repeat the 
execution of the processing at that step and the Subsequent 
processing. 

If the outcome of the judgment formed at the step S8 
indicates that the command does not specify overwriting of 
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the resume-function related information, on the other hand, 
the flow of the processing 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 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 & demodu 
lation/modulation circuit 3 and the optical head 2. 

After information on a state immediately prior to ejection 
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 processing to 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 informa 
tion 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 till 
the disc 1 is mounted. As the optical disc 1 is mounted, the 
flow of the processing goes on to a step S22 at which the 
CPU21 lets the optical head 2 play back VOLUME.TOC 
recorded on the optical 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 processing then proceeds to a step S23 at 
which the CPU 21 reads in resume () from VOLUME.TOC 
stored in 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 S37 at which the CPU 21 controls the OSD 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 P1 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, 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 is 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 whether or 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 
resume mode flag is playback, record (add) or record 
(overwrite) respectively. 
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If the outcome of the judgment formed at the step S26 
indicates that resume mode flag is playback, the flow of the 
processing goes on to a step S29 at which the CPU 21 carries 
out an operation to play back an object specified 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 title 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 position specified by 
program local time stamp. Finally, if object type indicates 
that the object is a play item, the play item is played back 
starting from a position specified by play item 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 which 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 the object. 

If the outcome of the judgment formed at the step S28 
indicates that resume mode flag is record (overwrite), the 
flow of the processing goes on to a step S31 at which the 
CPU 21 carries out a recording operation to write informa 
tion over an object specified by object type 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 S31, 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 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 information 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 processing 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 a 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 P1 to be displayed to the user. In 
response to the displayed message, the user enters a com 
mand specifying 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 by operating the input unit 14. 
The flow of the processing then proceeds to a step S34 at 

which the CPU 21 forms a judgment as to whether or not the 
command entered by the user specifies that the resume 
function be executed. 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 S35 at which the CPU 
21 forms a judgment as to whether or not the command 
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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 state, 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 execute 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 
reached resume auto execute time, the flow of the process 
ing 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 of the process 
ing returns to the step S26 to carry out the processing of this 
step and the Subsequent processing. In addition, if the 
outcome of the judgment formed at the step S35 indicates 
that the command entered by the user specifies that the 
optical-disc apparatus is not to be put in a wait state, on the 
other hand, the flow of the processing returns to the step S26 
directly, skipping the processing of the step S36. 
By the way, 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 utilizing 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-recording operation. This 
assumption leads us to think implementation of a new 
function that was not available so far. 

Consider a 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 infor 
mation 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 new function, a video 
recorder for accommodating a plurality of discs 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 accumulated 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 is nec 
essary that the user is allowed to set a time and date to end 
Video recording along 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. 

Next, new information fields added to the extended struc 
ture of resume () shown in FIG. 43 are explained as follows. 

logical input Source number is an area used for record 
ing information specifying a source of a video signal to be 
input in the video-recording operation. In the resume-func 
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tion related information for resuming recording and play 
back operations, this new field is not included. resume 
start time () is an area used in a video-recording reserva 
tion for recording a time and a date to start video recording. 
On the other hand, resume end time () is an area used in 
a video-recording reservation 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 consider 
ations such as making resume auto execute time () invalid 
by setting resume auto execute time flag at a value indi 
cating that resume auto execute time () is invalid. hold 
ing flag is an area used for recording a flag specifying 
whether or not to hold the resume-function related informa 
tion 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 reservation. That is to say, the bit rate can 
be set by the user or the video recorder. 

Processing to record information on a video-recording 
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 circuit 8 to 
the display unit by way of the output terminal P1 to be 
displayed to the user. In response to this inquiry, the user 
selects the desired way of video-recording reservation by 
operating the input unit 14. 

If the user desires specification of a program by the EPG, 
the flow of the processing goes on to a step S46. At the step 
S46, the CPU 21 outputs a table of programs from the 
synthesis circuit 8 to the display unit by way of the output 
terminal P1 to be displayed to the user. The user then selects 
a desired program from the table, entering 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 an 
event (that is, a program) Such as an event ID, a start time 
and a duration necessary for the video-recording reservation 
from an EIT (Event Information Table). After the informa 
tion has been acquired, the flow of the processing continues 
to a step S48. 

If the user expresses a desire for specification of a 
program 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 inquiry 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 P1 to be displayed to the 
user. In response to this inquiry, the user selects a source by 
operating 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 
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to be displayed to the user. In response to this inquiry, the 
user specifies a start time by operating the 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 S44. 
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 
terminal P1 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 OSD control circuit 
9 to generate a message showing an inquiry about a maxi 
mum bit rate allowable during the 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 response to this inquiry, the user specifies a maxi 
mum bit rate by operating the input unit 14. The CPU 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 object to be 
recorded. Then, the flow of the processing proceeds to a step 
S49 at which the CPU 21 carries out processing to input 
other resume-function related information if deemed neces 
Sary. 

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 optical disc 1. To put it in detail, the resume 
function related information recorded in the RAM unit 24 is 
supplied to the optical disc 1 to be recorded thereon by way 
of the write-in channel buffer 11, the switch 5, the ECC 
circuit 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 with Such information on a video 
recording reservation already recorded on the 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 whether or 
not an optical disc 1 has been inserted into the optical-disc 
apparatus. If an optical disc 1 has not been inserted, the 
formation of the judgment is repeated till an optical disc 1 
is inserted. As the outcome of the judgment formed at the 
step S60 indicates that an optical disc 1 has been inserted, 
the 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 is included 
in resume ( ). If no information on a video-recording 
reservation is included in resume ( ), the flow of the 
processing, proceeds to a step S67 to carry out the ordinary 
resume playback processing shown in FIG. 41. If informa 
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tion 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 OSD 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 P1 to be displayed to the user. In 
response to the displayed message, the user enters a com 
mand by operating the input unit 14. If the CPU 21 judges 
the command entered by the user to be a command request 
ing another 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 shown in FIG. 41. If the user specifies that the 
video recorder be put in a wait state till execution of the 
reserved video recording, on 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 resume-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 applied 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 out 
the processing described above to the user, communication 
media such as 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-function related information 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 
a location on the recording medium accessed immediately 
prior to ejection of the recording medium from the recording 
apparatus in a state immediately prior to the ejection when 
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 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 
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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 ejection of the recording medium from the playback 
apparatus 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/play 
back 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 prior to ejection of the recording medium from 
the recording/playback apparatus as requested by an eject 
command is recorded into the recording medium. In addi 
tion, 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. 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 the recording medium is mounted again 
on the same recording/playback apparatus, or even if the 
recording medium is remounted on a different recording/ 
playback apparatus. 

What is claimed is: 
1. A recording and reproducing apparatus for recording a 

program including video and/or audio information on a 
removable recording medium, comprising: 

an interface configured to receive reservation information 
for recording the selected program, said reservation 
information including maximum bit rate information; 

a recording unit configured to record the reservation 
information on the removable recording medium; 

a reproducing unit configured to reproduce the reservation 
in formation from the recording medium when the 
removable recording medium is loaded; and 

a controller configured to record the selected program on 
the removable recording medium based on the reser 
vation information. 

2. A recording and reproducing apparatus according to 
claim 1, wherein said reservation information includes 
recording type information indicative of one of overwrite 
recording and append recording. 

3. A recording and reproducing apparatus according to 
claim 1, wherein said controller controls recording of the 
selected program so as to maximize a period in which the 
selected program is recorded with an unchanged bit rate. 

4. A recording and reproducing apparatus according to 
claim 1, wherein said controller reduces the bit rate to a 
value smaller than the maximum bit rate in order to record 
the selected program for a reserved period of time. 

5. A method for recording a program including video 
and/or audio information on a removable recording medium, 
comprising: 

receiving reservation information for recording the 
selected program, said reservation information includ 
ing maximum bit rate information; 

recording the reservation information on the removable 
recording medium; 

reproducing the reservation information from the record 
ing medium when the removable recording medium is 
loaded; and 
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controlling recording of the selected program on the 
removable recording medium according to the reser 
Vation information. 

6. A method according to claim 5, wherein said reserva 
tion information includes recording type information indica 
tive of one of overwrite recording and append recording. 

7. A method according to claim 5, wherein said step of 
controlling includes controlling recording of the selected 
program so as to maximize a period in which the selected 
program is recorded with an unchanged bit rate. 

8. A method according to claim 5, wherein said step of 
controlling includes reducing the bit rate to a value Smaller 
than the maximum bit rate in order to record the selected 
program within the reserved period of time. 

9. A recording medium for storing a program executed by 
a computer for performing a method for recording a program 
including video and/or audio information on a removable 
recording medium, comprising: 

receiving reservation information for recording the 
Selected program, said reservation information includ 
ing maximum bit rate information; 
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recording the reservation information on the removable 

recording medium; 
reproducing the reservation information from the remov 

able recording medium when the removable recording 
medium is loaded; and 

controlling recording of the selected program on the 
removable recording medium according to the reser 
Vation information. 

10. A recording medium according to claim 9, wherein 
said reservation information includes recording type infor 
mation indicative of one of overwrite recording and append 
recording. 

11. A recording medium according to claim 9, wherein 
said step of controlling includes controlling recording of the 
selected program So as to maximize a period in which the 
selected program is recorded with an unchanged bit rate. 

12. A recording medium according to claim 9, wherein 
said step of controlling includes reducing the bit rate to a 
value smaller than the maximum bit rate in order to record 

20 the selected program within the reserved period of lime. 
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