1 DESCRI PTI ON Recordi ng Apparatus and Recordi ng Met hod Technical Field The
present invention relates to a recordi ng apparatus, a recording nethod, a
recordi ng program of a recording nedium and a recordi ng nedi um havi ng
regorded therein a recording programof a recording nedium The present
invention is applicable to a DVD (digital versatile disk), for exanple.
According to the present invention, the address of nanagenent information
is identified with reference to a nanagenent table recorded in a fixed

area of the recording nmedium so }iﬂ@é i of still pictures other than
nmovi ng pictures can al so be recorIj ed %S?Pﬁsdgﬁecti ng a format for the

managenent ipformatiqQn to be recorded in cqonbjnation wth the file on the
basi s of theﬁﬁ?qrﬁﬁ%gé’pﬁatyﬁéngi%‘e@pr‘%ﬂg&/lpﬁ@ nformation recording area on
an optical disk can be utilized nore effectively and desired data can be
searched nore quickly. This application clains the priority of the Japanese
Pat ent Application No. 2002-132239 filed on May 8, 2002, the entirety of

whi ch i Fe¢hidealdeient ed by reference herein. Background Art Conventionally,
there are available DVDs as | arge-capacity optical disks 2 including

writable DVDpnd di@ehPinvestdlicldedtc S recitath @ ipfar(R; B recording method, a

recording program of a recording medium, and a recording medium having
recorded therein a recording program of a recording medium. The present
invention is applicable to a DVD (digital versatile disk), for example. According
to the present invention, the address of management information is identified with
reference to a management table recorded in a fixed area of the recording medium
so that a file of still pictures other than moving pictures can also be recorded by
selecting a format for the management information to be recorded in combination
§vith the file on the basis of the attribute of the file. Thus the information
recording area on an optical disk can be utilized more effectively and desired data
can be searched more quickly.
This application claims the priority of the Japanese Patent Application No.

2002-132239 filed on May 8, 2002, the entirety of which is incorporated by

reference herein.

Background Art

Conventionally, there are available DVDs as large-capacity optical disks



(DVD-recordable), DVD-RW (DVD-rewitable) and DVD- RAM (DVD-random access
menory,). O these DVDs, DVD-R and DVD-RW havi ng video data recorded
therein in a format conplying with the DVD video format can be reproduced
by.a pl ayback-only DVD pl ayer or a conputer to reproduce the video data.
FIG 1 shows a chart explaining the DVD video format-based | ogical format
of an optical disk. As shown in FIG 1A, the optical disk logically
formatted according to the DVD video format has an information recording
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data recording area A3 in this order fromthe lead-in zone. The UDF and

VMG ar egsordad phereinidd aoferseasr domphizingmsvith ithe oDWDi wideos ddrmat caanbge
files of video data recorded in this optical disk. O these UDF and VMG
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thereto TOC information (table of contents) used for manhagenent of all
vi deo recorded in the real-tinme data recording area A3. On the other
hand, the UDF area Al is directed to a file nanagenent by a conputer, and

Wil have regpeded, thereto 2 moagenent {oforymti on used {or managerent of
of an optical disk. As shown in FIG. 1A, the optical disk logically formatted
according to the DVD video format has an information recording area thereof
divided into a zone called “lead-in” at the innermost circumference thereof, a data
zone and a zone called “lead-out” at the outermost circumference.  The optical
disk will have desired video data or the like recorded to the data zone thereof.

As shown, the data zone consists of a UDF (universal disk format) area (file
system area) Al, VMG (video manager) area (DVD management information area)
A2 and a real-time data recording area A3 in this order from the lead-in zone. The
UDF and VMG areas are provided to record management information used to
manage files of video data recorded in this optical disk. Of these UDF and VMG
areas, the VMG area A2 is directed to a DVD player and will have recorded thereto
TOC information (table of contents) used for management of all video data
recorded in the real-time data recording area A3. On the other hand, the UDF area

Al is directed to a file management by a computer, and will have recorded thereto



real -tinme data recording area A3 in a format conpatible with the file
managenent system of the conputer. As shown in FIG 1B, the real-tine data
recording area A3 is a programarea where real data are to be recorded,
and will have video data recorded therein in wunits of VIS (video title
set; will be referred to sinply as "title" wherever appropriate
hereunder). It should be noted that a 3raxi numof 99 VISs can be provided.
It is also inmportant to note that as shown in FIG 1C the "VTIS' is
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for the SM, VISTT VOBS (video object set for titles in a VIS), and VTSI

v | CRBATRS” %ﬁ%%%dl Beet AR ot SRl Wil GGl CRBRAEEPRET CC0

data, VTS m% have recorded t hereto the address |nfornat|on etc. for
managert¥RETSPT (eCOMBUET. dat a conposed of real data, and VTSM VOBS wil |
have a title nenu of the video data recorded thereto. It should be noted
t hat VTSM vdssshewanndfgG.dB,dhd reaiStimeRisa recerding hxga AB ivagirogmarehe
above optical disk is accessed by a conputer, a desired file can be
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by a DVD player, a desired file can be searched based on VI\/G or
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ner en%?f)?ilded. It is also important to note that as shown in FIG. 1C, the “VTS” is
composed of VTSI (video title set information), VISM VOBS (video object set for
the VISM), VTSTT VOBS (video object set for titles in a VTS), and VTSI BUP
(backup of VTSI) in this order. VTSTT VOBS will have recorded thereto MPEG
(Moving Pictures Experts Group)-2-formatted video data as real video data, VTSI
will have recorded thereto the address information etc. for management of the video
data composed of real data, and VTSM VOBS will have a title menu of the video
data recorded thereto. It should be noted that VITSM VOBS is an option and VTSI
BUP is a backup of VTSL

When the above optical disk is accessed by a computer, a desired file can be

searched based on UDF for reproduction. When the optical disk is accessed by a
DVD player, a desired file can be searched based on VMG for reproduction.

Namely, UDF is supported by the file management system of the computer to

manage video data recorded in the optical disk, while VMG is supported by the



recording method (wll be referred to as "I NC net hod" hereunder) or
restricted overwite nmethod (wll be referred to as "ROW net hod”
hereunder). The INC nethod is intended for sequential recording of video
data, while the RONnmethod is applied to an overwitable optical disk. In
the ROV nethod as well, however, video data which are to be recorded to a
fresh (unrecorded) area will sequentiakly be recorded. In these INC and
ROW net hods, an RMA (recordi ng nanagenent area) formed al ong the inner

ci r cunf BAADggawdr tohaah ideoziaterqiopded psttRopici disgkanagenent such as
padding (wll be described in detail later) or the like. FIG 2 shows a
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recordi ng there dunQ/ data such as null (zero) or the like. In the ROV

met hod, ov@revritehmethed ¢will dreerefemedviedas ViRQW datthod? ehersemdezht | TheyINC
recorded to define a VISTT VOBS of real data as shown in FIG 2B. Upon
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defined, and padding is done for securing recording areas for subsequent
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record rr:a%oi?lderéle.XtInt itlgés%’ Il\rl(ela!ang a]:'[(?)\??fr Ienethods, an RMA (recording management

arca) formed along the inner circumference of the lead-in zone provides an area
management such as padding (will be described in detail later) or the like.

FIG. 2 shows a chart for explaining the ROW-based recording procedure.

In the ROW method, a lead-in, UDF and VMG areas, and areas for recording the

leading titles VTSI and VISM VOBS are reserved by padding as shown in FIG. 2A.

It should be noted that the “padding” refers to a process for reserving an area by

recording there dummy data such as null (zero) or the like.

In the ROW method, when these areas are reserved, video data are

sequentially recorded to define a VISTT VOBS of real data as shown in FIG. 2B.

Upon completion of recording the real data under one title, a VTSI BUP area is

defined, and padding is done for securing recording areas for subsequent titles VTSI

and VISM VOBS, as shown in FIG. 2B. Then, defining VTSI and VTSM VOBS

areas for recording the real data will be repeated again from the beginning as shown



recorded foll owi ng a padded area conposed of a preceding VIS to define
VISTT, VOBS and VTSI BUP areas, and then padding is done for securing
subsequent titles VTSI and VISM VOBS, as will be known fromFI G 2D.
Subsequently, areas are defined for titles VTSI and VISM VOBS as shown in
FIG 2E to thereby record successive VISs to the optical disk as shown in
FIG 2F. In the ROWN nethod, for successively recording titles, simlar
padding is done to record VISs sequentially. On the other hand, in an

opt i calind¥lek 2@vi Taususite VTSsisseameietiialthy opaesl dsk bytthe RROW beetHEd i ne a
real -tine data recor di ng area, the ROWnethod defineS UDF and VMG areas by
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I nner-circunferential |eading area by padding. In the Japanese | ai d-open
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proposed to record the top address of VISI corresponding to a nanagenent
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correspondingly to recording of atitle, manage the program area according
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step BelSIf oG sbha™ TR [ e optical disk as shown in FIG. 2F. In the ROW
method, for successively recording titles, similar padding is done to record VTSs
sequentially.
On the other hand, in an optical disk having such VTSs sequentially recorded
therein to define a real-time data recording area, the ROW method defines UDF and
VMG areas by finalization, and then lead-in and lead-out as shown in FIG. 2G to
thereby establish compatibility with a read-only optical disk. It should be noted
that the UDF and VMG areas are defined by producing UDF and VMG data from
the VTSI and VTSM VOBS title data and recording the data to an
inner-circumferential leading area by padding.
In the Japanese laid-open patent Publication Nos. 2002-063765,
2001-148166 and 2002-56609, it is proposed to record the top address of VTSI
corresponding to a management table formed along the inner circumference of an

optical disk correspondingly to recording of a title, manage the program area

according to the management table to record a file of moving pictures and thus



It is conceivable that such an optical disk is played in place of the
magnetic tape in a portable video recorder. In this case, since the
conventional video tape recorder can record noving pictures as well as
still pictures, such an optical disk for wuse with the portable video disk

recorder should also desirably be capable of recording still pictures
ot her than noving pictures. Note that 6 n the aforenentioned format, no
consideration is given to such a file recording and hence it will be

necessanyké @abbltitles htddssibl€ twikle seRierideetd thee mdhagen@RIRAYlcaNEN BEQ rs@eﬂﬁ hem
to anot her recording nmedium For such a file recording, it is desired that
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Note that in the aforementioned format, no consideration is given to such a
file recording and hence it will be necessary to hold still pictures or the like in a
memory and record them to another recording medium.
For such a file recording, it is desired that the information recording area can be
utilized more effectively and a desired one of recorded files can be searched more

quickly.

Disclosure of the Invention

It is therefore an object of the present invention to overcome the
above-mentioned drawbacks of the related art by providing a recording apparatus, a
recording method, a recording program, and a recording medium having recorded
therein a recording program, capable of recording also a file of still pictures other
than moving pictures in such a manner that the information recording area of a

recording medium can be utilized more effectively and a desired one of recorded



formatted for reproduction by a dedicated reproduci ng apparatus for the
recording nediumis recorded in conbination wth nmanagenent information
for the file to a programarea, while the address of the nmanagenent
information is recorded to a managenent table; an extension file other
than the noving picture file formatted for reproduction by the reproducing
apparatus is recorded in conbination wth managenent information for the
extension file to the programarea with selection of a recording fornat

for theﬁ@gt@najmafréﬁ@iﬁmleqh{d]@_ent fromthat of the noving picture file;
guide information for the extension file, including at |east the address

of the extengy ' ' 1.QD: 3:0. 5 T recordi ng
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recorde o.the . agenent .table. Al so. the above object can be attajned by
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appended later, in which a novi n& dicture file formatted for reproduction
by a defiiromtied fospepehdictignapp arditdisated reptoslucind appagtusriet the sesordingr ded
i n conmbination with nanagenent information for the file to a program area,

whi | e thedaddriessc@idetiia donb@amBAtwitAf MAMBEdeEnt mfbReRisedort thedfile to a
managenent table; an extension file other than the noving picture file
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the extension file, including at |east the address

reproduction by the reproducing apparatus is recorded in combination with

management information for the extension file to the program area with selection of
a recording format for the extension file and different from that of the moving
picture file; guide information for the extension file, including at least the address
of the extension-file management information, is recorded to the recording medium;
and the address of the extension-file guide information is recorded to the
management table.

Also the above object can be attained by providing a recording method as set
forth in claim 11 which will be appended later, in which a moving picture file
formatted for reproduction by a dedicated reproducing apparatus for the recording
medium is recorded in combination with management information for the file to a
program area, while the address of the management information is recorded to a
management table; an extension file other than the moving picture file formatted for

reproduction by the reproducing apparatus is recorded in combination with



of the extension file managenent information, is recorded to the recording
medi upy and the address of the extension-file guide information is
recorded to the nmanagenent table. Al so the above object can be attained by
providing a recording programas set forth in claim20 which will be
appended later, in which a noving picture file formatted for reproduction
by a dedi cated reproduci ng apparatus f®r the recording nediumis recorded
i n conmbination with nmanagenent information for the file to a program area,

whil e tign &&Sinfroidtfor RiFAHe WRFinsict SRS HbrograAGRESl §dl &l8ction of
managenent table; an extension file other than the noving picture file
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program.area Wth selection of = a recording format, for the extension file
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the extension file, including at |east the address of the extension-file
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address of the extension-file guide information is recorded to the
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recordi ng medium having recorded therei'n a recording program as set forth
in clai em&&qa i1l be 9 appended later, in which a noving picture file
formatte T repr Fucti on by a dedicated reproducing apparatus for the

i or mat  on AP PReHIeCORIECCHR Dr HFHINEH B3, DYHAISEL heCOrAE program as
set forth in claim 20 which will be appended later, in which a moving picture file
formatted for reproduction by a dedicated reproducing apparatus for the recording
medium is recorded in combination with management information for the file to a
program area, while the address of the management information is recorded to a
management table; an extension file other than the moving picture file formatted for
reproduction by the reproducing apparatus is recorded in combination with
management information for the extension file to the program area with selection of
a recording format for the extension file and different from that of the moving
picture file; guide information for the extension file, including at least the address
of the extension-file management information, is recorded to the recording medium;
and the address of the extension-file guide information is recorded to the
management table.

Also the above object can be attained by providing a recording medium

having recorded therein a recording program, as set forth in claim 28 which will be



address of the managenment information is recorded to a managenent table; an
extension file other than the noving picture file formatted for
reproduction by the reproducing apparatus is recorded in conbination with
managenent information for the extension file to the programarea with
selection of a recording format for the extension file and different from
that of the noving picture file; guidedinformation for the extension file,
including at | east the address of the extension file rmanagenent

i nf or nedppended SlafeC 9 d@HichOat @ vl pidtarsd Tk Marameted for %ﬁrédiﬁ:tﬁﬂﬁb?sﬁ of
the extension-file guide information is recorded to the managenent table.
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for the extension file, including at least the address of the extension-file
management information, is recorded to the data recording medium; and the address
of the extension-file guide information is recorded to the management table.

~ In the above-mentioned recording apparatus as set forth in claim 1, a moving
picture file formatted for reproduction by a dedicated reproducing apparatus for the
recording medium, such as a DVD video-formatted moving picture file, is recorded
in combination with management information for the file to a program area, while
the address of the management information is recorded to a management table; an
extension file other than the moving picture file formatted for reproduction by the
reproducing apparatus, such as a still picture file, is recorded in combination with
management information for the extension file to the program area with selection of
a recording format for the extension file and different from that of the moving

picture file; guide information for the extension file, including at least the address



effectively be utilized to access the managenent information recorded al ong
with the extension file. Thus, the information recording area can
effectively be utilized to record the extension file quickly accessibly.
Al so, by selecting a recording format for a file and managenent
information for the file for each of a noving picture file and an
extension file, the nmoving picture fill®, for exanple, can be recorded in a

DVD video format, while a still picture file other than the noving picture
file capf e SRERiORTlE eRAReh it Ynfirhfatidn, idcBENERLPhelrB8ordis RtiEaAON 1 N
the DVD video format. Thus, a still pictufe file other than a hovi ng
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I nformati on recording area for quick search for the file. Brief Description
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drive I1%rmat for a file and management information for the file for each of a moving
picture file and an extension file, the moving picture file, for example, can be
recorded in a DVD video format, while a still picture file other than the moving
picture file can be recorded reproducibly with no influence on the reproduction in
the DVD video format. Thus, a still picture file other than a moving picture file
can be recorded.

In the above-mentioned recording method, recording program and recording

medium having recorded therein a recording program as set forth in claims 11, 20,
28, a still picture file other than a moving picture file can be recorded to effectively

utilize the information recording area for quick search for the file.

Brief Description of the Drawings
FIGS. 1A to 1C explain the DVD video format;

FIGS. 2A to 2G explain the ROW-based recording;

FIGS. 3A to 3D explain processing of management information in a first



FIGS. 6A to 6H explain recording of an extension file by the optical disk
drive shown in FIG 4; FIGS. 7A and 7B expl ain processing of the managenent
information for additional recording of the extension file; FIG 8
explains the directory structure in the optical disk; FIG 9 shows a flow
of operations nade in the recording procedure shown in FIG 5; FIG 10
shows a flow of operations nmade in théirecordi ng procedure shown in FIG
5; FIGS. 11A to 11D expl ain processing of the managenent information in a

second gAbediniEnlorahe b?ﬁcﬂﬂ!iisk arivel s oflling S0 WE gf&bﬂﬂiﬂv%nﬁhﬁ; present
I nvention; and FIGS. 12A and 12B expl ai n"processi ng of the managenent

car rying outl T RrtbieR et 8F HchnBiniali®s SHLE SBb BRI ER  on w11 be

descri bed i tgil bel ow_ with reference t(i) t he acconpanyi ng_draw ngs: 12
Fi rst enbodifht O (Shows eoHew: odtorsnaidens neads s thenissardist and cecarding a
bl ock di agram of the first enbodi nent of the optical disk drive according

t o t he proesdures pevienmiednn thiheptipal disk ddivekindfliGuel;i s general |y i ndi cated
with a reference 1. This optical disk drive 1 is a portable video recorder
designed  FIGS. 6A to 6H explain recording of an extension file by the optical disk
drive shown in FIG. 4;
FIGS. 7A and 7B explain processing of the management information for
additional recording of the extension file;
FIG. 8 explains the directory structure in the optical disk;
FIG. 9 shows a flow of operations made in the recording procedure shown in
FIG. 5;
FIG. 10 shows a flow of operations made in the recording procedure shown
in FIG. 5;
FIGS. 11A to 11D explain processing of the management information in a
second embodiment of the optical disk drive according to the present invention; and

FIGS. 12A and 12B explain processing of the management information for

additional recording of the extension file.

Best Mode for Carrying out the Invention
The embodiments of the present invention will be described in detail below

with reference to the accompanying drawings:



to record picked up pictures to an optical disk 2 which is a DVD. Mre
particularly, the optical disk drive 1 includes a video input block 3

whi ch nakes anal og-di gital conversion of video signals captured by picture
pi ckup neans (not shown) or video signals supplied froman external
apparatus to provide video data. It should be noted that a plurality of

pi ckup nmeans incorporated in the optilgal disk drive 1 is controlled by a
m croconputer 4 also included in the optical disk drive | to provide
resul t siedt eniBedifepgonposed of noving pictures or still pictures. Thus,
the video input block 3 operates in response to the control by the

m croconput ef _ Kk ively receive either video
data conpos dfl)o @ﬁ] g‘%@&%f I@%%Oﬁfﬁ‘g "E:ture data. The optical disk
drive 1 further incl udes an audi o i hpu k 5 which makes, anal og-digital
conversi on dHGubilS ashlgrk i Hagragk &f tb% ftbr;st arrf{a%msnbﬁé the optigabdisy &Ws

supplied fromoutside to produce audi o data. The optical disk drive 1 also
i ncl udexcardingpoethe/ prepentdirtentikn6 iies epticalddiskfdropeiaigenerally idacaged
under the control of the m croconputer 4 to process data for recording or

repr odugitR G rlibYeRice HeC'Thﬁﬂiﬂtibal ik a8oe ’1%@9 dislste ﬂﬂ@o %@Corﬁl#jd@mgﬁé@
supplied fromthe video input block 3 and audl o] | nput bl ock 5,

d
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block 6 will also use
which makes analog-digital conversion of video signals captured by picture pickup

means (not shown) or video signals supplied from an external apparatus to provide
video data. It should be noted that a plurality of pickup means incorporated in the
optical disk drive 1 is controlled by a microcomputer 4 also included in the optical
disk drive 1 to provide results of imaging composed of moving pictures or still
pictures. Thus, the video input block 3 operates in response to the control by the
microcomputer 4 of the pickup means to selectively receive either video data
composed of moving picture or still picture data.

The optical disk drive 1 further includes an audio input block 5 which makes
analog-digital conversion of audio signals picked up by a microphone or audio
signals supplied from outside to produce audio data.

The optical disk drive 1 also includes a compress/expand block 6 whose
mode of operation is changed under the control of the microcomputer 4 to process

data for recording or reproducing. More specifically, for recording video and



the RAM 9 to break the data supplied fromthe header information processor
7 into video and audi o data, then expand the video and audi o dat a,
respectively, and output the expanded data. Mdre particularly, for data
recording, a video processor 8 included in the conpress/expand block 6 is
controlled by the mcroconputer 4 to conpress video data supplied fromthe
video input block 3, and outputs the ddnpressed data. At this tine, in
case the video data is noving picture data, the conpress/expand block 6

will takeié heathPRipRliddrireh Hey GEBPT Bipat Mloek Bhendi slefiodaipht BRI B, case
the video data is conposed of still pictures, the conpress/expand bl ock 6
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G oup) conpressed da

reproduction, the yideo processor 8 wll xpand vi deo data output froma
mul t | pl(mﬁl%tct @E%ﬁgpﬁgﬁfw pad @ydig 6@%31}5 COMPERSSIOTHAND pEpPLY; thediiteh t he
data has been conpressed, and output the expanded data. For data

r ecor ditogg head anfdrmaponqeesensot I. i rfdh ubedontratthefor veprodsstien pdrtie blidedk 6

wi |l conpress audio data output fromthe audio input block 5 in an MPEG 14

for mat ,arldohl¥ioadifdth FréAr diBlopicad didk) 22 thePEdbesiRixpant biesk B ivill gﬁso use

conpressed data. On the contrary, for data reproduction, the audio

out put ThAAYREra R e B Shprd LB Rl bt BRI chbP S 7l ™
ti me-divi,sion | t.j pl.exing of video data output fromthe video processor 8
and aud\{lgegétnéingg%lmglagaﬁ Otg}pph%x ; the video and audio H1ata, respectlvePy, an

output the expanded data.

More particularly, for data recording, a video processor 8 included in the
compress/expand block 6 1s controlled by the microcomputer 4 to compress video
data supplied from the video input block 3, and outputs the compressed data. At
this time, in case the video data is moving picture data, the compress/expand block
6 will take the MPEG-2 format for compression of the video data, and in case the
video data is composed of still pictures, the compress/expand block 6 will compress
the data in the JPEG (Joint Photographic Coding Experts Group) format, and output
the compressed data. Also, for data reproduction, the video processor 8 will
expand video data output from a multiplexer 10 correspondingly to the format,
MPEG-2 or JPEG, in which the data has been compressed, and output the expanded
data.

For data recording, an audio processor 11 included in the compress/expand

block 6 will compress audio data output from the audio input block 5 in an MPEG



processor 11, and outputs the nultiplexed data to the header information
processor 7. On the contrary, for data reproduction, the nultiplexer 10
will break the tinme-division multiplexed data output fromthe head

i nformati on processor 7 into video and audio data, and supply these data
to the video processor 8 and audio processor 11, respectively. The opti cal
di sk driver 1 also includes a nonitor 1al ock 12 conposed of a display
mechani smto nonitor video data supplied fromthe video input block 3,

audi o dfa$UDBIY fﬂlcﬁb ¥ th B0 finear POV f@ﬂlﬂﬁk aRd DutMitdRe c@ﬁigﬁ‘eﬁ&@ Biggli 0

data supplied f t he conpress/expand ock 6, and an audi 0 processing

vont | ool bRk ot st Sreipabtubhy e AnAOSBeRkERL I FE RERGRie .

repr odu tlon @g optical disk drive 1 also includes a video/audi o encoder
13 whi c#pta SBRphes fom therlipexand) andaupeiippiexpandeddrihe vi deo and audio

I nput blocks 3 and 5, respectively, or video and audi o data supplied from
t he conpres sF@xdaﬂadrecbfding, thd myltipkteterl0 madtef ommeidsvistonspmitiplesing ofind
outputs the data to the external apparatus. Thus, the optical disk drive 1
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and sounds and results of data rgproductlon on he extgj;na appar atus. For
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time-division multiplexed data output from the head information processor 7 into
video and audio data, and supply these data to the video processor 8 and audio
processor 11, respectively.
The optical disk driver 1 also includes a monitor block 12 composed of a
display mechanism to monitor video data supplied from the video input block 3,
audio data supplied from the audio input block 5 or video data and audio data
supplied from the compress/expand block 6, and an audio processing mechanism.
Thus, the optical disk drive 1 according to the present invention can monitor
captured pictures and sounds and results of data reproduction.
The optical disk drive 1 also includes a video/audio encoder 13 which
compresses video and audio data supplied from the video and audio input blocks 3
and 5, respectively, or video and audio data supplied from the compress/expand

block 6 in predetermined formats, respectively, and outputs the data to the external

apparatus. Thus, the optical disk drive 1 according to the present invention



header information or the |ike on an extension file which will be described
in detail later, under the control of the mcroconputer 4, and outputs the
data. Also, according to information supplied fromthe m croconputer 4,

t he header information processor 7 will produce data such as UDF, VMG
VTSI, etc. and output these data to a DVD signal processor 14. Also, for
data reproduction, the header informatsi on processor 7 wll separate, from
output data fromthe DVD signal processor 14, head information having been

added aindHigs td dnRHor rcggﬁfréa pgctafeéoz?fa;%cgmdsi dnd fesﬁg§ of @ggjr @%3?&&&%}#09' ock

6, and informthe mcroconputer 4 separated hea ormation. It
shoul dﬁ%%@ted here that the "extension file" is a file not defined in
t he DVD'Vi %m%?%qraqsandardi zed for the optical disk 2 and in this
enbodi ment, a still picture format is applied as the extension file. For
data recordi Koy date rexpydingnthe headess snformatign) prapesser aisd supplied skith
menory 15 to generate an error correction code fromdata output fromthe

header timeFdivision onujtiplersd alata sangliad dfrdhe tieg rcompresg/expamh biegle & antlhe
out put data. Also, the DVD signal processor 14 makes scranbling, 8/16

modul at @, Efath; Hﬁnéidiﬁsﬁzﬁpm\ﬁﬂgfé%a Fatsloh &a iRl rihﬁ%g‘?é;ir?gfggﬁgl%f tat 4HVD

processing’'results as a serial data string to an ront end Bl ock

16. On the contrary., for.data reproduction,..the.QVD.si.gngl processor 14
w1 el ARl aond w6 AL R ERTISIGT St ek g fes R ttatia o
fromthe analog front end bl ock 16, nanely, process the output data in an
rever selaggtgdindes thee copirgkeofi they H@Cmmétébrﬁgi aad prpesuthe datal oddssut t he
results of such processes to the

according to information supplied from the microcomputer 4, the header

information processor 7 will produce data such as UDF, VMG, VTSI, etc. and
output these data to a DVD signal processor 14. Also, for data reproduction, the
header information processor 7 will separate, from output data from the DVD signal
processor 14, head information having been added at the time of recording and
output 1t to the compress/expand block 6, and inform the microcomputer 4 of the
separated header information. It should be noted here that the “extension file” is a
file not defined in the DVD video format standardized for the optical disk 2 and in
this embodiment, a still picture format is applied as the extension file.

For data recording, the DVD signal processor 14 will use a random access
memory 15 to generate an error correction code from data output from the header
information processor 7 and add the error correction code to the output data. Also,
the DVD signal processor 14 makes scrambling, 8/16 modulation and the like and

outputs a data string composed of the processing results as a serial data string to an



header information processor 7. Also, the DVD signal processor 14 make

di gi tal -anal og conversion of drive information such as spindle control,
tracking control, focus control and sled control data supplied fromthe

m croconputer 4 to provide such drive signals and output the drive signals
to a notor anplifier 18. The analog front end bl ock 16 generates a |ight
anount control signal for a I|aser bedmto be emtted froman optical head
19 to the optical disk 2, and outputs the control signal. For data

r epr odugial & fronbendamabslg16r ont end block 16 will keep, according to the
|'i ght anobunt control signal, the anount of |aser beam projected onto the

i cal di ' . I f .
Feadi ng. O Qfdneoiely P s, PEHOQHCIGh. e PRI D PR R0 Bilber 16
will change the |evel. of the |ight ampunt contrqgl signal correspondingly
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the anobunt of |aser beam intermttently fromthe value for data
r epr oduantalegmfiont and dllesk 16y natacly, peecnsditihg outport daspimain reNersd orddneo ahie put
data fromthe DVD signal processor 14. Al so, the analog front end bl ock 16
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fromthe optical head 19 to generate a 1 reproduced signal whose |evel
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analog front end block 16 will generate a tracking error signal and focus

error stapteol, facushearttrol and sled control data supplied from the microcomputer 4 to
provide such drive signals and output the drive signals to a motor amplifier 18.

The analog front end block 16 generates a light amount control signal for a
laser beam to be emitted from an optical head 19 to the optical disk 2, and outputs
the control signal. For data reproduction, the analog front end block 16 will keep,
according to the light amount control signal, the amount of laser beam projected
onto the optical disk 2 from the optical head 19 at a constant value for data reading.

On the contrary, for data recording, the analog front end block 16 will change the
level of the light amount control signal correspondingly to the output data from the
DVD signal processor 14, to thereby elevate the amount of laser beam
intermittently from the value for data reproduction to a value for data recording
correspondingly to the output data from the DVD signal processor 14.

Also, the analog front end block 16 amplifies and processes a result of

detection of a return light supplied from the optical head 19 to generate a



the levels vary correspondingly to magni tudes of tracking error and focus
error, respectively, and output these signals in the formof digital

signal to the mcroconputer 4. The notor anplifier 18 is supplied with the
drive signals fromthe DVD signal processor 14, and drives nechani sns
corresponding to the drive signals. Mre specifically, the notor anplifier
18 drives to rotate a spindle notor 20vand sled noor 21 with ones, for
spindle control and sled control, of these drive signals. Also, the notor

lifi il d: o fEd ' I ' h [ ..h 19 with
O R &?ﬁ%“%‘gﬁlsr %@%ﬁ?ﬁﬂ?@é@g kg ,ocf?ﬂégspﬁoi‘r?rf&irg;i The
i ndl t .chycks . th ti IS n i.bves, to rotate the latter
20 8 priBIH UK JoRBLPRgceIRL 1 EPragierd BEnshkecbinD GPkviearagado 1o
novabl e radially of the optical disk 2. Supplied with the |ight anmount

cont r ol yigigymeaproducad t data awhichg willobe sapplibd ciok thel & VDheigmal ipratedsond 419
will emt a |aser beamfroma sem conductor |aser incorporated therein,

and focWith kg kbees é)‘i’@@éﬁ'sﬁig bhehd PEQIINBE irefurh 9t HesotdsiEahelanal G} sk cal
di sk 2 through an objective lens. Also, a return light, namely, a 18
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novabl e by the actuator driven with the tracking and focus control drive
si gnal srespedimiedyt lendt radRithghesed digoals tmetheofform of digital signal to the
microcomputer 4.
The motor amplifier 18 is supplied with the drive signals from the DVD
signal processor 14, and drives mechanisms corresponding to the drive signals.
More specifically, the motor amplifier 18 drives to rotate a spindle motor 20 and
sled moor 21 with ones, for spindle control and sled control, of these drive signals.
Also, the motor amplifier 18 will drive an actuator installed in the optical head 19
with the drive signals for tracking control and focus control, respectively.
The spindle motor 20 chucks the optical disk 2 and drives to rotate the latter
at a predetermined velocity. The sled motor 21 makes the optical head 19
movable radially of the optical disk 2.
Supplied with the light amount control signal from the analog front end block
16, the optical head 19 will emit a laser beam from a semiconductor laser

incorporated therein, and focus the laser beam on the information recording area of

the optical disk 2 through an objective lens. Also, a return light, namely, a



controlled. Also, the anount of |aser beamis intermttently el evated
according to the light anount control signal, whereby the information
recording area of the optical disk 2 is locally elevated in tenperature to
record desired data there. The m croconmputer 4 is provided as a system
controller for the optical disk drive 1. By executing a processing program
pre installed in the optical disk drivg 1, supplied with signals of
operations made by the user at a control panel (not shown) or supplied

Wi th vakifergds gﬁﬂabﬁ tHel8sdreBedty plfe@Bal & thé Qg#ti(ﬁ'l‘ H;8k or ks Wided 6 a

m cr oconput er controls the operation of each t he conponent bl ocks.

More speciifi cal h L CI. ut er w ll..be suppl 4 wth.a tracking
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16 to generate tracking .and focus control drive information, canvert these
si gnal dleBys anb theresyltgphlight detestionris sypplied tathe sgalagfrans caddlegkdby t he
anal og signals to the notor anplifier 18 which in turn will control the

t r acki nbhantjdcovedens of the opti¢al dleatlelfdisifovabledyy theppdtuswr drivientywghhhader

i nformati on detected by the header information processor 7, the
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sled control "drive information fror’%the result of deteCtion and supply the

19 inf ti t o t.h ' ti rocessor. 14.., to therebh rforma
seek. argRHlsR | B1soigh ERob it OF et B BT EREH G Ay eialRl BaRERE Hiance
for spindle A control. The basic operations of the m croconputer 4, directed
to t he Hgtishl amanat contrplwgpakWhesbyi By 1IptormaEonoresgeding. atear of whe| be
described with reference to the

optical disk 2 is locally elevated in temperature to record desired data there.

The microcomputer 4 is provided as a system controller for the optical disk
drive 1. By executing a processing program pre-installed in the optical disk drive
1, supplied with signals of operations made by the user at a control panel (not
shown) or supplied with various signals detected by the analog front end block 16,
the microcomputer 4 controls the operation of each of the component blocks.
More specifically, the microcomputer 4 will be supplied with a tracking error signal
and focus error signal detected by the analog front end block 16 to generate tracking
and focus control drive information, convert these signals by the DVD signal
processor 14 into analog signals and supply the analog signals to the motor
amplifier 18 which in turn will control the tracking and focus of the optical head 19.

Also, supplied with the header information detected by the header information
processor 7, the microcomputer 4 will detect a laser beam-projected position,

generates sled control drive information from the result of detection and supply the



flowchart in FIG 5 operations that will be nade by the m croconputer 4
for data read or wite after the optical disk drive 1 is turned on. In
step SP 1, the optical disk drive 1 is turned on. Then the m croconputer 4
goes fromstep SPI to SP2 where it will judge based on the result of
detection of the optical disk 2 froma detection nechani sm (not shown)
whet her the optical disk 2 is set in pgbace in the optical disk drive 1. If
the result of judgnent in step SP2 is negative (no optical disk 2 is set

i n pl ac@foermdtonts ts OVDL RifodmWibh Pree&abr 18€ tORBERLY Operfdint befbckPdnd On
the- contrary, when the optical disk drive | has been"turned on with the
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of judgnent is affirmative (the optical disk 2 is set in place), the

m crocdAr 4 will go fromstep SP2 to SP3. It should be noted that if
the optical disk drive I is turned off when the mcroconputer 4 is

repeat i ng tHEh®pesiatoprmations o theSRAcradoepiiter d¢ divpatedr todthei dpticajaisk 2ect | y
to step SP4 where it will exit this reproducing or recordi ng procedure
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the optical disk 2 is not any finalized one, the mcroconputer 4 wll
disk drive 1 is turned on. Then the microcomputer 4 goes from step SP1 to SP2

where it will judge based on the result of detection of the optical disk 2 from a
detection mechanism (not shown) whether the optical disk 2 is set in place in the
optical disk drive 1. If the result of judgment in step SP2 is negative (no optical
disk 2 is set in place), the microcomputer 4 will repeat the operation in step SP2.
On the contrary, when the optical disk drive 1 has been turned on with the optical
disk 2 loaded therein or when the optical disk 2 has been loaded after the optical
disk drive 1 is turned on, namely, when the above result of judgment is affirmative
(the optical disk 2 is set in place), the microcomputer 4 will go from step SP2 to
SP3. It should be noted that if the optical disk drive 1 is turned off when the
microcomputer 4 is repeating the operation in step SP2, the microcomputer 4 will
go directly to step SP4 where it will exit this reproducing or recording procedure
(power off).

In step SP3, the microcomputer 4 drives the sled motor 21 to move the



acquire information in the RVA area fromthe DVD informati on processor 14.
When the m croconputer 4 determ nes based on the information in the RVA
area that data has al ready been recorded in the real-tine data recording
area of the optical disk 2, it searches the optical disk 2 for VTSI and
VTSTT VOBS data in each VIS. Thus, as in an optical disk drive to record
and reproduce an ordinary DVD, the nm20roconputer 4 will acquire managenent
infornation required for data wite to,, and read from the optical di sk
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and the data in the UDF area as well. Wen reading the real-tinme data
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recording area., Thus, the_  m croconputer 4 ui re al so mapagenent
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enabl e reading of the extension file fromthe optical disk 2. The
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information in a built-in nmenory. Next, the mcroconputer 4 goes to step
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disk 2. When’the result of judgnent |s affirmati ve, the m croconputer 4
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that data has already been recorded in the real-time data recording area of the
optical disk 2, it searches the optical disk 2 for VTSI and VISTT VOBS data in
each VIS. Thus, as in an optical disk drive to record and reproduce an ordinary
DVD, the microcomputer 4 will acquire management information required for data
write to, and read from, the optical disk 2.

In this procedure, the microcomputer 4 acquires the data in the VMG area
and the data in the UDF area as well. When reading the real-time data recording
area, the microcomputer 4 will also acquire intermediate management information,
if any, found recorded in the realtime data recording area. Thus, the
microcomputer 4 acquire also management information for an extension file not
defined in the DVD video format to enable reading of the extension file from the
optical disk 2. The microcomputer 2 will record and hold a series of thus acquired
management information in a built-in memory.

Next, the microcomputer 4 goes to step SP5 where it will judge whether it is



where it will judge which the supplied user's instruction is, recording
(REQ . playback (PB) or power off. \Wen the user's instruction is "PB

(pl ayback)", the mcroconputer 4 goes fromstep SP6 to SP7 where it wll
proceed to reproduction of a file fromthe optical disk 2 and then return
to step SP5. Wien the user's instruction is "REC (recording)"”, the

m croconputer 4 goes fromstep SP6 t®1SP8 where it will proceed to
recording of noving or still pictures to the optical disk 2 and then go

back P5. .: S, | t t ' ' 2 h
back | nSh BT, iy 15 HPRAA0N 2 © WAER HRSesull AT oHERRP I A, 2 o
T OB G W B L0, LSERES RO RrOCeChs ot 1 700 i nce

in case the optical disk 2 is a DVD-RWwhich is finalized but erasable,
t he ni coptiasndigke? andvihen gerhask tolstepd8P2. exi stent in the optical disk 2 with
acknow edgnent fromthe user and proceed to data recordi ng. Wien the user's

A A e i Bl
and et AU AL ERIPHINGES L picrblct U SR80 S8 o sps
et hod WHeIedontila) diEs ok die PROPERE (BPES NAFEVEUOR He SRTERIE ARECE. On
t he other hand, when the optical disk is DVD-RWor DVD-RAM the
m cr ocappyback PR lor pedrogst offhe Welbowt rtbe hiser's anstruction is “PB (playback)”, the
microcomputer 4 goes from step SP6 to SP7 where it will proceed to reproduction
of a file from the optical disk 2 and then return to step SP3.
When the user's instruction is “REC (recording)”, the microcomputer 4 goes
from step SP6 to SP8 where it will proceed to recording of moving or still pictures
to the optical disk 2 and then go back to step SP5. It is important to note that
when the optical disk 2 has UDF and VMG areas defined therein through the
so-called finalization, the microcomputer 4 will skip over the recording procedure
to step SP5 since the optical disk 2 has been processed against data recording.
Also, even in case the optical disk 2 is a DVD-RW which is finalized but erasable,
the microcomputer 4 will erase the data existent in the optical disk 2 with
acknowledgment from the user and proceed to data recording.
When the user's instruction is “Power off”, the microcomputer 4 goes from

step SP6 to SP9 where it will proceed to turn off the power to the optical disk drive

1 and then return to step SP4 where it will exit this recording or reproducing



record a noving or still picture file to the optical disk 2. FIG 6 is a
chart for explanation of the recording of a noving picture file and a
still picture file to an optical disk having no files yet recorded therein,
napely, a virgin disk, by the RONnethod. Updating RVA information
acquired fromthe optical disk 2 and held in the built-in nmenory, the

m croconputer 4 performs padding to reserve UDF and VMG areas in the
optical disk 2. Also, when an instruction for recording of a noving

pi ctur IHCL}&IIE‘CS given fromthe user, the mcroconputer 4 will define, by
paddi nSP areas for the subsequent titles VISI and VISM VOBS in the optical
disk 2 as s in Fl 6A. Also, with these.  operations, the m crocaonputer
4 will updath f Teaating S ch T, SbAKe (RIPPEQUTRS, r{iwt ABHE)s disky 7&f an
instruction for starting the recording fromthe user, the mcroconputer 4
wi || seQidntR aheymicsecondputenld wall adopt thed N wethogito recardfd meving odefiiine a
VTSTT VOBS area, then generate managenent information including a start

addr es S}fi_cﬁiﬂeeﬁfd i@ thé esical sk at.a, Oal the of¥d KARD" Whh ShEBORUGINBIEK is
information to define a VISI BUP area. Also, to record subsequent titles,
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recording of VISTT VOBS has started to define areas for VISl and VISM
VOBS, t her eblIG o aichag for esphimationfofche re¢arding af a shovingipicture file and
a still picture file to an optical disk having no files yet recorded therein, namely, a
virgin disk, by the ROW method. Updating RMA information acquired from the
optical disk 2 and held in the built<in memory, the microcomputer 4 performs
padding to reserve UDF and VMG areas in the optical disk 2. Also, when an
instruction for recording of a moving picture file is given from the user, the
microcomputer 4 will define, by padding, areas for the subsequent titles VTSI and
VTSM VOBS in the optical disk 2 as shown in FIG. 6A. Also, with these
operations, the microcomputer 4 will update the RMA data held in the built-in
memory thereof.
Given an instruction for starting the recording from the user, the
microcomputer 4 will sequentially record real data in the moving picture file to
define a VISTT VOBS area, then generate management information including a

start address, file size, recording data, etc., and record the management information

to define a VISI BUP area.  Also, to record subsequent titles, the microcomputer 4



FIG 6C. In these operations, the mcroconputer 4 will record and hold the
managenent information for the title in the built-in nmenory thereof. For
successi ve recording of noving picture files, the mcroconputer 4 wll
simlarly control the operation of each of the conponent blocks to
sequentially record the noving picture files by the RONnmethod as in the
conventional optical disk drive. Thr@3gh the above operations, the

m croconputer 4 updates the RVA data held in the nmenory thereof

appr oprvill ekserve sy pandidee arédxefdMiel fitldh & TEIt ARV TRIPKV (PB BYast 1wV dat a

held in the nenory at the'time of ejection of the optical disk 2, power
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reference to the recorded RVA. Note here that the m croconputer 4 w]l
appr opriAPTENHOR SHIHNE . RIPRSHINLA RIBHSGHRINASURNMGST of dias petyapedrback
information anong the RVA data held in the nenory and performthe above
oper at i Ivom bypaspaen iwhere recaiding roft VESTT VEAB Sdhaskstafted doodefineg ateas tioe
managenent table. It should al so be noted that the managenent 24 table is
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table TV is to manage the program area on  the optical disk 2 and can
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For successive recording of moving picture files, the microcomputer 4 will
similarly control the operation of each of the component blocks to sequentially
record the moving picture files by the ROW method as in the conventional optical
disk drive.
Through the above operations, the microcomputer 4 updates the RMA data
held 1n the memory thereof appropriately, and rewrites the RMA in the optical disk
2 by the RAM data held in the memory at the time of ejection of the optical disk 2,
power off, etc. Thus, even the record in the memory is lost, the optical disk drive
1 will be able to access any yet-to-finalize optical disk 2 with reference to the
recorded RMA.
Note here that the microcomputer 4 will appropriately update the RMA data
through updating of the management information among the RMA data held in the

memory and perform the above operations by updating the RMA in the optical disk

2 according to the management table. It should also be noted that the management



(DVD pl ayer) are assigned to the managenent table TV. Thus, the

m croconputer 4 will record, to the optical disk 2, top and bottom
addresses correspondi ng to the managenent table TV held in the nenory

t hereof through recording of VISs to the optical disk 2, and update the
managenent table TV in the optical disk 2 according to the nmanagenent
table TV held in the nenory in its frde tinme and during ejection of the
optical disk 2 as well. Gven an instruction for recording of still

pi ct ur e@bld RindRQtE Rith 4 RFerdAcerPEeATIGEE 4 Wil | set a start address for
real data at the top of an area reserved by padding. Al so, supplied wth a

user's instr ' f rt. of s reing,, th l grocomputer 4 will
sequenti al | yN(rE)Eeécg%? @—{alt ﬁgﬁé%}a&e@zﬁt Itg@%b’givng t@x@%ﬁgg%ﬁh? Pf an‘t AHd 24t ed
with a reference EF.in FIG 6) as shown in FIG 6D. Further, the .

mi cr ocoisRtical diskyd andican tpcgechapaand bpliory addresses ofaYidge Faerrdedriarthat i on
for provisional nmanagenent of the still picture files until the

final i zatogomm arear edhendnentircomfetentiabamadohtheoleatida =inel defipiezt threugh! es
and hold the information in the built-in menory thereof. Furthernore,

after h@wi fgalieafifefdaafas hbﬁ%@é@@earb)ﬁgargg ?ﬂéyﬂ%ﬂcﬁf-&ﬂ?t éﬁ%ﬂi@ﬁ_ gt divewhen

given a user's instruction for ending t ordi ng of still picture

files, ) C ] C t ' r medi at e nmanagenent

i nfor na{[?gnD ﬁiea&{%gi %éﬁhﬁé&%@é p}ﬁ%@ﬁgﬁpgi P?g’tlé Wr ecording to the optical
di sk 2, and teco(riﬁ the internediate. managenent infqQrmation to reserve, by
paddi ng, ar e&BU§.dhe IBICEPCRRPUtRE Wilbseerrgnto the ppical\disk 25 ep wrdMolions, as

shown in FIG 6D. Thus, the microconputer 4
addresses corresponding to the management table TV held in the memory thereof

through recording of VTSs to the optical disk 2, and update the management table
TV in the optical disk 2 according to the management table TV held in the memory
in its free time and during ejection of the optical disk 2 as well.

Given an instruction for recording of still pictures from the user, the
microcomputer 4 will set a start address for real data at the top of an area reserved
by padding. Also, supplied with a user's instruction for start of the recording, the
microcomputer 4 will sequentially record still picture files being extension files
(indicated with a reference EF in FIG. 6} as shown in FIG. 6D. Further, the
microcomputer 4 sequentially generates intermediate management information for
provisional management of the still picture files until the finalization
correspondingly to the recording of the still picture files and hold the information in
the built-in memory thereof.

Furthermore, after having recorded a desired number of still picture files and



wi || generate managenent information for all extension files to
successively be recorded. Al so, the mcroconputer 4 will select a
recording format according to the attribute of a file by recording a
moying picture file in conbination with correspondi ng managenent
information in the order of managenent information, noving picture file
and managenent information, while rec@fding an extension file in

conbi nati on with correspondi ng i nternedi ate managenent information in the

order OfhéhgivH £08éXirstiuetidndot BhGMBRNEFEEorMRAROE MR itill Hi PR Filey) thad
recording i nternediate managenent information collectively for a plurality
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title, as showmn in FIGS. 6E to 6G Also, for recording still picture
files, mhragementciofigubationttonrdseres, iyl padding r areas foit teeordiagubatsithtdquenack at
the top of padding to record the nmanagenent data, and then reserve areas

by padditigs: VIWILARY VIZMEVOBS,| 5§Hdeh iR TFIGR6ID.] NThiug afheOMicrobempubd 41ser,
the mcroconputer 4 will define UDF and VMG areas and | ead-in 26 and
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these noving picture files correspondingly to the recording of the titles
for theecaisipdng pise: the microcompyies eWQ? sekechanigcor ngtfggngkta@?@ 91 es,
the mcroconputer 4 will generate guide information for the extension
files ecthehattiibete of a file by recording a moving picture file in combination with

corresponding management information in the order of management information,
moving picture file and management information, while recording an extension file
in combination with corresponding intermediate management information in the
order of the extension file and intermediate management information and recording
intermediate management information collectively for a plurality of files.

Thus, for recording a moving picture file next, the microcomputer 4 will
record VISTT VOBS and VTSI BUP by réal data next to an area reserved by
padding, and then reserve subsequent areas by padding, and record VTSI and
VTSM VOBS back at the beginning, to thereby record one title, as shown in FIGS.
6E to 6G. Also, for recording still picture files, the microcomputer 4 will similarly
record them sequentially back at the top of padding to record the management data,
and then reserve areas by padding. Further, given an instruction for finalization

from the user, the microcomputer 4 will define UDF and VMG areas and lead-in



I nt er medi at e managenent information DK is recorded to the optical disk 2
and wupdate extended information guide information TE recorded in a fixed
area along the inner circunference of the optical disk 2 by the
extension-file guide information. It should be noted that the "fixed area”
means a predeterm ned area for recording the extension-file guide
information TE. In this enbodi nent, oféthe areas initially reserved by
paddi ng, a cl earance area where no UDF and VMG are allocated is used as

such a g egdl-ci 98nes Feddriglp td the rﬁhﬁég&ﬁémthdmfatmd lag rsﬁéwn%tm )2 )

bott om addresses of the exten5|on file gw de information TE to the

above. oper at | Bnanspami e i B olbefL i R Bt iRk oV de PR S |

updating the optical disk 2 at the tinme of eJectlng the optical disk 2,
power gcseamp\rlﬁguplgmmeﬁ les; pruresnosdingliicta e sacnrdig offthenidtles for the
extension-file guide information is recorded only once to the managenent

t abl e Towingt heicturee files.r ec@uli tige t btheti handj nfaar nhdi atxecrmaomg iles)t the
information DK since the extension-file guide information TE is recorded
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guide information TE can 27 be detected according to the recorded

he- o oo, g R R yBkkERBh DK, it RerSRP006 PERBERRLATIOR WY Can

qui ckly be searched w_ thout having, to scan the enti re I nformation

r ecor diURgate extepdedjafersmation gm@lrﬁorrx&ﬁ%ﬂ Tt geenrded dnoh Tikedearga  adeng
informati on TE can be detected according to the managenent table TV for
t he nowvhegnmiraticmenferémss of the optical disk 2 by the extension-file guide information.

It should be noted that the “fixed area” means a predetermined area for recording
the extension-file guide information TE. In this embodiment, of the areas initially
reserved by padding, a clearance area where no UDF and VMG are allocated is
used as such a “fixed area”. Further, the microcomputer 4 will record top and
bottom addresses of the extension-file guide information TE to the management
table TV.

Note that the microcomputer 4 actually performs the above operations by the
use of the memory thereof while reading and updating the optical disk 2 at the time
of ejecting the optical disk 2, power off and in its free time. Also, the top address
of the extension-file guide information is recorded only once to the management
table TV at the time of recording the first intermediate management information
DK since the extension-file guide information TE is recorded to the fixed area.

Thus, in the optical disk drive 1, the extension-file guide information TE can



so that the information recording area can effectively be used. Note that
the internedi ate managenent information DK is required for reading of an
extension file, and it is conposed of attribute information as an

extension indicative of the attribute of an extension file, address
information indicative of an address of the extension file, file size
information indicative of the size ohjthe extension file, tinme information
i ndicative of a date and tinme when the extension file was recorded to the

!t or me SsCeska RePraiag S0 Pedotal Banheehitte WbV Ry (o1

a collection of extension files EMto, EF3 successively. recorded foll ow ng
the i nf@nRe FepTcled RECINGRE tP Hie peasionnile gwee iafrrgution spihel adesised C

i ncludes identification information indicative of a category, directory,
et c. ofexténdies filmcagedicdy dedieagched without Haraingitofseamhé entifEXdmfotmatiodt3
I ncl uded next to the managenent information, whereby it is nade possible
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of the comput@r. The individual information EX is conposed of the nane of a
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a start address, of the nmanagenent informtion Cl, which is also the start
addr esssoghat m%%%%wﬁc‘@r ngraiga caneliostiyelyals BFeDK, etc. Thus, as shown

in FIG 3A, when a title (VIS #1) for a noving picture file is recorded,
t he mi cr oconfateethat ther dnttsmedpatenthabagemenaddfersseonoDEhis trequised rfor he

reading of an extension file, and it is composed of attribute information as an
extension indicative of the attribute of an extension file, address information
indicative of an address of the extension file, file size information indicative of the
size of the extension file, time information indicative of a date and time when the
extension file was recorded to the optical disk 2, etc. As shown in FIG. 3, the
intermediate management information DK includes, at the top thereof, management
information CI for a collection of extension files EF1 to EF3 successively recorded
following the information CI. It should be noted that the management information
CI includes identification information indicative of a category, directory, etc. of
files managed according to individual information EXF1 to EXF3 included next to
the management information, whereby it is made possible to maintain the
compatibility of the files with the file management system of the computer.

The individual information EX is composed of the name of a file, start

address of the file, etc. The extension-file guide information TE includes an



managenent table TV correspondingly to the recording of the title (VTS #1).
When three still picture files EFl to EF3 are recorded in the JPEG fornat
in this condition, the mcroconputer 4 will record the managenent
information CI and individual information EXF1 to EFX3 for the stil
picture files EF | to EF3 to record the internedi ate managenent
informati on DK. Al so, the m croconputeg 4 records the extension-file guide
i nformati on TE and al so updates the managenent table TV correspondingly to

the r e(irﬁr%ﬁiﬂiﬂgatgcgn tc}b‘ﬁeg;H(ftéﬁeésnfag:)émﬂc%iﬂﬂ:r-rﬁbd&é%%ﬁ%'fl g Q6" % ss Lot ghde

m cr oconput er ef fect ese erations t1ng or otherw se
processing i nformatdi on i.n consi deration held in t menory, and actually
updat et peRERoMOTRatifR ‘gﬁtw 45 Bleoothe St AFRS GIE ﬁ}eeé@tpﬁaeéme
optical disk 2 or at any other tine. This will also be true in the

subsequeanagamert inforapdtan Diystc.When the second recorded still picture file
EF2 is deleted in this condition, the mcroconputer 4 detects the

ext ensi on- f i Tleusyuk dRownfiarFi@.i3m, Wheh hafd [eTSHEQ 0 airfioVitg prenRe 118 ié
table TV and detects the address of corresponding internedi ate nmanagenent
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the detection o : ress, the mcroco ter . anges .
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settin for the individual information EXF2, a flag indicating that the
i ndi vi enj thieg saklipaturexXies B latorEdid angl resordad in the TBEG famdtcmethys set
the recorded area of the still picture file EF2 as an unrecorded area. It
shoul d dundiddgditehaticiotohipiger dswill tre€ord the management information CI and
individual information EXF1 to EFX3 for the still picture files EF1 to EF3 to record
the intermediate management information DK. Also, the microcomputer 4 records
the extension-file guide information TE and also updates the management table TV
correspondingly to the recording of the guide information TE. It should be noted
that the microcomputer 4 effects these operations by updating or otherwise
processing information in consideration held in the memory, and actually updates
the record in the optical disk 2 at the time of ejecting the optical disk 2 or at any
other time. This will also be true in the subsequent steps of operations.
When the second recorded still picture file EF2 is deleted in this condition,
the microcomputer 4 detects the extension-file guide information TE from the
record in the management table TV and detects the address of corresponding

intermediate management information DK from the guide information TE, as

shown in FIG. 3B. With the detection of the address, the microcomputer 4



m croconputer 4 will update the internedi ate managenent information DK by
overwiting the internedi ate managenent information DK as a whol e. \Wen
given an instruction for recording a still picture file fromthe user, if
the previously deleted still picture file EF2 used to be recorded at the
top of the wunrecorded area, the mcroconputer 4 will simlarly detect the
extension-file guide information TE 20omthe record in the managenent
table TV, the address of correspondi ng internedi ate managenent information

DK f r orglidiped Yhé Sndividiedl riﬁfdr%htiﬁcﬁ EEXD, 3LOtH§IRGAERSS 08 EFD &fedn fﬂﬁyl ng

been set asS an unrecorded area fromthe recording of the |nd| vi dual
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related to the user's instruction to the detected _unrecorded area and
over w i hesindhaduslaerraation di%F Aat iftag mdieaing HatvhguadividualoitermatiorExr |
EXF22 and EXF3 related to the still picture files EF1, EF22 and EF3,
respectEX&2yis &haeastiynglgsd anforgndtivn, recthedelnf sehehd n¢cordediate ofethegstitbnt

i nformati on DK. Further, when instructed by the user to delete the still
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still cture file EF22 as 30 an unrecorded area as having been déscribed
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managenent inpfornation DK by additionally recording an extension file,
homverovqrﬁﬂltiﬁg:ﬂ@d@ﬁﬁime@rlat@ HRRagengEr driranationdP Keedl avdhalenagenent
information DK for all internediate

: When given an instruction for recording a still picture file from the user, if

the previously deleted still picture file EF2 used to be recorded at the top of the
unrecorded area, the microcomputer 4 will similarly detect the extension-file guide
information TE from the record in the management table TV, the address of
corresponding intermediate management information DK from the guide
information TE, and also the address of an area having been set as an unrecorded
area from the recording of the individual information EFX22 in the intermediate
management information DK, as shown in FIG. 3C. Thus, the microcomputer 4
records the still picture file EF22 related to the user's instruction to the detected
unrecorded area and overwrites the management information CI and individual
information EXF1, EXF22 and EXF3 related to the still picture files EF1, EF22 and
EF3, respectively, thereby updating the record of the intermediate management
information DK. Further, when instructed by the user to delete the still picture file

EF22, the microcomputer 4 will set the recorded area of the still picture file EF22 as



managenent information DK for extension files already recorded in the
optical disk 2 and record the internedi ate managenent information DK | to
the optical disk 2, as shown in FIG 7. Also, the mcroconputer 4 updates
the extension-file guide information TE for correspondence to the
recording of the internediate managenent information DK 1. FIG 7A shows
recording of still picture files EF4, 3F5 and EF6 next to one recorded
title (VIS #2) after the aforenentioned condition shown in FIG 3A In

this cageunidedrded ﬂe@%mﬁg bée a%r?de%isaﬁzﬁzw&fr%feréﬁée%ﬁ@ opgCl and

I ndi vidual information EXFl To EXF6 for the nmanagenment i1nformation CI from
the inter | nfopnation for the still -picture | es
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the still picture files  EF4, EF5 and EF6, records the thus generated

i nf or nedbE- 1 Bewd Tesgrdingudhe iinfesmediaten ngagemenexpafargation opki chy di sk
2, and al so updates the extension-file guide information TE. Thus, the

m cr ocoaglitienaldy widcordipgata ektensidrstfile; hercevat, ofhet hﬁcﬁdddmplmeﬂmlrwillf iles
EF1, EF2 and EF3 in the optical disk 2 so that they can be accessed based
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EMto EE3 gy processing the individual information EXFl to EXF6
COrres Aecard thpdntegmediate seangggment information DK to the optical disk 2, as

shown in FIG. 7. Also, the microcomputer 4 updates the extension-file guide
information TE for comrespondence to the recording of the intermediate
management information DK1.

FIG. 7A shows recording of still picture files EF4, EF5 and EF6 next to one
recorded title (VTS #2) after the aforementioned condition shown in FIG. 3A. In
this case, the microcomputer 4 generates management information CI and
individual information EXF1 to EXF6 for the management information CI from the
intermediate management information DK for the still picture files EF1, EF2 and
EF3 held in the memory and information such as addresses of the still picture files
EF4, EF5 and EF6, records the thus generated information CI and individual
information EXF1 to EXF6 to the optical disk 2, and also updates the extension-file
guide information TE.

Thus, the microcomputer 4 will update the existent record of the still picture

files EF1, EF2 and EF3 in the optical disk 2 so that they can be accessed based on



I nt er medi at e managenent information DKI. Thus, when instructed fromthe
user to finalize the optical disk 2 having the extension files recorded
therein as above, the mcroconputer 4 will generate UDF data fromthe
managenent information (VTSI and VISTT VOBS) for all the titles having

t hus been generated with reference to the managenent table and

I nt ermedi ate. managenent information figr all the extension files, and
record the UDF data to the optical disk 2, as shown in FIG 3D. Also, the
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menory or the like. Al so, having recorded the UDF and VMG in_this way, the
n- dcr odBigsaeemputaxi4 wilamdage pesglata the aewly secarded stilepicture files K &0 so be

noted that the m croconputer 4 will record the LTDF and VMG data, define

the | eddFé andndsé elael atrehdy esesrdad ditilepivteret files ER1 eo EED dlyeproeosingend
information, all by outputting the corresponding data to the DVD signal
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al so an_extension file can. pbe recognized and accessed but the VMG data for
mnageﬁ@fﬁruﬁﬁ%ﬁﬂ’a‘?%%ﬁé{‘%éﬁlﬁﬂqgﬁ | ude no extension file-related
information. As shown in FIG 8, the mcroconputer 4 will| reproduce the
UDF data f orllhis avkesnmstgctad&om the user to finalize the optical disk 2 having the

extension files recorded therein as above, the microcomputer 4 will generate UDF
data from the management information (VTSI and VTSTT VOBS) for all the titles
having thus been generated with reference to the management table and
intermediate management information for all the extension files, and record the
UDF data to the optical disk 2, as shown in FIG. 3D. Also, the microcomputer 4
will generate VMG data from only the management information (VTSI and VTSTT
VOBS) for all the titles, and record it to the optical disk 2. It is important to note
that the UDF and VMG data are generated according to the intermediate
management information held in the memory or the like. Also, having recorded
the UDF and VMG in this way, the microcomputer 4 will define lead-in and
lead-out zones. It should also be noted that the microcomputer 4 will record the
UDF and VMG data, define the lead-in and lead-out zones and record the
intermediate management information, all by outputting the corresponding data to

the DVD signal processor 14.



conputer to generate UDF in a separate folder in the sanme hierarchical

|layer as a DVD title so that only extension files will be displayed. For
the intermedi ate nanagenent information DK havi ng been described above
with reference to FIG 6, the mcroconputer 4 will generate UDF with no
file name, address information such as an address, etc. bei ng stated. It
shoul d be noted that the m croconputesg24 w1l of course generate the UDF
so that each extension file can be accessed simlarly to titles VISI, VISM

VGBS, etc. efdfrE il ?m@”@ﬁ’l%ﬁﬁﬂfs t, WD UDE dapt 1f6R! nfdhd nger%ehts dfe@ﬁé)duced
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accordingly be | rrpr oved | n operability. Thus, the conventi onal tht i cal disk
drive fosr vegwiaRdoang pecassedvbng thei MMG datredor coepagement tofe RYD cal
disk 2 by recording VMG data to the optical disk 2. On the contrary, in

t he optrepridudtioh will tldde hbexmwios filpytlatedirdonuaties. Warshawh MVEIGat a i n
step SP3 in FIG 5 to provide a system control for access to each of
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respectively. FIG 9 shows a flow of operations_ in the recording procedure

havi ng ID¥&H titkee se rthee @ndp srdendion filssewdhde displayxesd. Femthe interaadialg s

recordi ng procedure
management information DK having been described above with reference to FIG. 6,

the microcomputer 4 will generate UDF with no file name, address information
such as an address, etc. being stated. It should be noted that the microcomputer 4
will of course generate the UDF so that each extension file can be accessed
similarly to titles VTSI, VISM VOBS, etc. Thus, in this embodiment, when the
optical disk 2 is reproduced by a computer, a file of provisional intermediate
management information which is meaningless in reproduction of the optical disk 2
by the computer is made invisible from the user so that the optical disk drive 1 can
accordingly be improved in operability.

Thus, the conventional optical disk drive for DVD can only read moving
picture files recorded in the optical disk 2 by recording VMG data to the optical
disk 2. On the contrary, in the optical disk drive 1, the microcomputer 4 acquires
UDF and VMG data in step SP3 in FIG. 5 to provide a system control for access to

each of extension files based on the UDF data, to thereby reproduce the extension



Is started, the m croconputer 4 goes fromstep SP11 to SP12 where it wll
judge which the user has instructed to do, recording of a nmoving picture
file, recording of a still picture file or finalization. Wen the user
instruction is to record a noving picture file, the mcroconputer 4 goes
fromstep SP12 to SP13 where it will judge whether the user has instructed
to start the recording. If the result 3af judgnment in step SP 13 is
negative, the mcroconputer 4 will repeat the operation in step SP 13. |If

the aboyps A58 ¢ R%Hoﬂﬁ%@%btéc?ﬂx%ﬂﬁ F18t BveRobf"eler ﬁfo‘?‘ﬂ%@t&gf “§1o@ey from
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hand, when the user's _instructigon is to record a still picture file,
which the user has instructed to do, recording of a moving picture file, recording of

a still picture file or finalization.

When the user instruction is to record a moving picture file, the
microcomputer 4 goes from step SP12 to SP13 where it will judge whether the user
has instructed to start the recording. If the result of judgment in step SP13 is
negative, the microcomputer 4 will repeat the operation in step SP13. If the above
result of judgment is affirmative, the microcomputer 4 goes from step SP13 to SP14
where it will record real data as having been described above with reference to FIG.
5. Further, the microcomputer 4 goes to step SP15 where it will judge whether the
user has instructed to stop the recording. If the result of judgment in step SP15 is
negative, the microcomputer 4 will go back to step SPI14.  This, the
microcomputer 4 repeats the operations in steps SP14, SP15 and again in SP14,
thereby sequentially recording real data. When the above result of judgment is
affirmative, the microcomputer 4 will complete the recording of VISTT VOBS

data with exiting the recording of real data.



the m croconputer 4 goes fromstep SP 12 to SP 18 where it will judge

whet her the wuser has instructed to start the recording. If the result of
judgment in step SP18 is negative, the nmicroconmputer 4 will repeat the
operation in step SP18. On the contrary, when the above result of judgnment
Is affirmative, the m croconputer 4 goes fromstep SP 18 to SP 19 where it
W ll record an extension file for the3gtill picture file as having been
descri bed above with reference to FIGS. 5 and 6. Further, the

m cr 0conpLt Alest, 4RE SMicoBsMPURTZA AT fo Istep IR 16 WiiftRe VIREKIPIsekfieniiaRy | has

instructed to stop the recofding. Tf the result of judgment in step S
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SP19 to sequenti al Lly record the still picture files. |f the _above result
of j udgereusing SueaViliS; rnd; then gees f stapcoRpdtwhere ieWill xtiethis Fecording di ng
of still picture files and goes to step SP21 where it wll record

I nt er mgtoa¢durganagenment i nformation, and goes to step SP 17 where it will
exit this recording procedure. When the user's instruction is to record
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When the above result of judgnent is affirmative, the m croconputer 4 goes
f r om stusgr 8peanstgiotrd to flast e recardings | fhtheesphofgpdement an step2SBES iavi ng
been described above with reference to FIGS. 5 and 6, and then goes to

st ep SRiEgaties ¢he microcomputer 4 will repeat the operation in step SP18. On the

contrary, when the above result of judgment is affirmative, the microcomputer 4
goes from step SP18 to SP19 where it will record an extension file for the still
picture file as having been described above with reference to FIGS. 5 and 6.
Further, the microcomputer 4 goes to step SP20 where it will judge whether the user
has instructed to stop the recording. If the result of judgment in step SP20 is
negative, the microcomputer 4 will go back to step SP19. Thus, the
microcomputer 4 repeats the operations in steps SP19, SP20 and again in SP19 to
sequentially record the still picture files. If the above result of judgement is
affirmative, the microcomputer 4 terminates the recording of still picture files and
goes to step SP21 where it will record intermediate management information, and
goes to step SP17 where it will exit this recording procedure.

When the user's instruction is to record data related to finalization of the

optical disk 2, the microcomputer 4 goes from step SP12 to SP22 where it will



it wll exit this procedure. FIG 10 shows a flow of operations included in
the reproduci ng procedure shown in FIG 5. Wen this reproducing procedure
is started, the mcroconputer 4 goes fromstep SP31 to SP32 where it wll

j udge which the user has instructed to read, a noving picture file or a

still picture file. Wien the user's instruction is for reproduction of a
nmoving picture file, the mcroconputey 4 goes fromstep SP32 to SP33 where
it will Judge whet her the user has |nstructed to start the reproductlon
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t he mcrocorrputer 4 es.fromstep SP33 to SP 34 where it will provide a
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user with reference to the managenment information held in the nenory. That
I's, whestep 5&28pt iWhiendhs kbavée sesalff ofjaldizneht éneffiretive, thoomomeberputend | |
detect the address of a file in consideration on the basis of the VM5 data
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of the Optical k drive 1 to read the file fromthe address
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the basjs .of record of the managenent table TV held in the nenory and
recor d BVIHAXIEEPOBERGEEUES-t | es VTSI and VTSTT VOBS, and instruct each of
t he conponents of the optical disk drive 1 to read the file fromthe
addr etsz. sf\fe :)EIGJ hQ tshowtsi adlaweir gperations iincluded abahe, repteduding procgalrer 4
o shown in FIG. 5. When this reproducing procedure is started, the microcomputer
4 goes from step SP31 to SP32 where it will judge which the user has instructed to
read, a moving picture file or a still picture file.

When the user's instruction is for reproduction of a moving picture file, the
microcomputer 4 goes from step SP32 to SP33 where it will judge whether the user
has instructed to start the reproduction. If the result of judgment is negative, the
microcomputer 4 will repeat the operation in step SP33. When the above result of
judgment is affirmative, the microcomputer 4 goes from step SP33 to SP 34 where
it will provide a system control for reproducing a moving picture file designated by
the user with reference to the management information held in the memory.

That is, when the optical disk 2 is a finalized one, the microcomputer 4 will
detect the address of a file in consideration on the basis of the VMG data held in the

built-in memory thereof, and instruct each of the components of the optical disk

drive 1 to read the file from the address. On the other hand, in case the optical



SP35 where it will judge whether the user has instructed to stop the
reproduction. |If the result of judgnment in step SP35 is negative, the

m croconputer 4 will return to step SP34. Thus, the m croconputer 4
repeats the operations in steps SP34, SP35 and again SP34 to sequentially
read nmoving picture files designed by the user. On the other hand, when the
above result of judgnment is affirmatiwg, the mcroconputer 4 wll

term nate the reproduci ng operation, and goes to step SP36 where it wll
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m croconputer 4 will repeat the operation in step SP37. On the contrary,
when t haenmsyyl andoregond g raonrespendfrg tittes (WEST amd Vil STECY MRS candi ingsaret f r om
step SP37 to SP38. In case the optical disk 2 is a finalized one, the
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to step SP34. Thus, the microcomputer 4 repeats the operations in steps SP34,
SP35 and again SP34 to sequentially read moving picture files designed by the user.

On the other hand, when the above result of judgment is affirmative, the
microcomputer 4 will terminate the reproducing operation, and goes to step SP36
where it will exit the reproducing procedure.

On the other hand, in case the user's instruction is to read an extension file,
the microcomputer 4 goes from step SP32 to SP 37 where it will judge whether the
user has instructed to start the reproduction. If the result of judgment is negative,
the microcomputer 4 will repeat the operation in step SP37. On the contrary,
when the result of judgement is affirmative, the microcomputer 4 goes from step
SP37 to SP38.

In case the optical disk 2 is a finalized one, the microcomputer 4 will detect

the address of a file in consideration on the basis of the UDF data held in the

memory thereof, and instruct each of the components of the optical disk drive 1 to



the file fromthe address. After instructing the reproduction as above, the
m croconputer 4 goes to step SP39 where it will judge whether the user has
instructed to stop the reproduction. |If the result of judgnent in step SP
39 is negative, the mcroconputer 4 will go back to step SP38. Thus, the
m croconputer 4 repeats the operations in steps SP38, SP39 and again in
SP38 to sequentially read still pictuBg files designated by the user. On
the contrary, if the above result of judgnent is affirmative, the

m cr ocGERARE fie A tH8haardske fmpﬂféjé'&lief‘%aﬁ&?frﬁ&és@%he%’iﬂicﬁ@ﬁ%lé 2 i§hep SP36
where it will exit the reproducing procedure.” Thus, in this enbodinent, the
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recordi ng neans for recording the file in conbination with the mnagenent
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the m croconmputer 4 provides a control neans for controlling the operations
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it fornms together with the conpress/expand bl ock 6, header information

proces i |..processor 14, random access nenory 15, anal og
front Ztﬁé %P&%X?B‘?ag%s%r anplifier 18, optical head 19 and spi ndl e notor
20 a reprodu&i ng. means, fOE reading a file of each attribute recorded in
the optical 4AftekinsirucHagihereprgducfian as above, the microcomputer 4 goes to step

SP39 where it will judge whether the user has instructed to stop the reproduction.
If the result of judgment in step SP 39 is negative, the microcomputer 4 will go
back to step SP38. Thus, the microcomputer 4 repeats the operations in steps
SP38, SP39 and again in SP38 to sequentially read still picture files designated by
the user. On the contrary, if the above result of judgment is affirmative, the
microcomputer 4 terminates the reproducing operation, and goes to step SP36
where it will exit the reproducing procedure.

Thus, in this embodiment, the microcomputer 4 provides a management
information generating means for generating management information for a file to
be recorded, and the DVD signal processor 14, random access memory 15, analog
front end block 16, motor amplifier 18, optical head 19 and spindle motor 20 form
together a recording means for recording the file in combination with the
management information for the file to the program aréa on the optical disk 2.

Also, the microcomputer 4 provides a control means for controlling the operations



managenment information recorded in the optical disk 2 in conmbination with
the file. (1 2) Function of the first enbodi nrent The optical disk drive 1
constructed as having been descri bed above with reference to FIG 4
functions as wi |l be described herebel ow. Wen the optical disk 2 is |oaded
by the user into the optical disk drive 1 turned on or when the opti cal
disk drive 1 is turned on with the optigcal disk 1 |loaded in the optical
disk drive 1, the mcroconputer 4 controls the DVD signal processor 14 and

mot or agpkhid ixﬁana#gnséhtdfdfaﬁnsﬁrs# :é&f&ﬂ%é”r{l g Bnﬂrﬁ%bﬁqigg@‘éﬁgﬁ:‘tﬁﬂﬁ’ﬁy cal
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processed through the analog front end block 16 and mi croconputer 4. The
opt i cal DVdAd$12mil praeeses s 4 randomgaccesh tnainoshd S ssalwgctant sndiBlockdo,

m croconputer 4 via the DVD signal processor 14 and notor anplifier 18.
Al so, tinetatedmplifier 181 optichli ltdd 19 apdapésdiednbiort 2@ aReéProduicima mganedfes s or
14 to read data fromthe optical disk 2. In the optical disk drive 1,
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i nner circunference of
The optical disk drive 1 constructed as having been described above with

reference to FIG. 4 functions as will be described herebelow:

When the optical disk 2 is loaded by the user into the optical disk drive 1
turned on or when the optical disk drive 1 is turned on with the optical disk 1 loaded
in the optical disk drive 1, the microcomputer 4 controls the DVD signal processor
14 and motor amplifier 18 to drive the sled motor 21 in order to move the optical
head 19 toward the inner circumference of the optical disk 2. Further, a laser
beam is projected from the optical head 19 to the optical disk 2. A return light is
detected by the optical head 19 and is sequentially processed through the analog
front end block 16 and microcomputer 4. The optical head 19 undergoes tracking
control and focus control by the microcomputer 4 via the DVD signal processor 14
and motor amplifier 18. Also, the detected return light is processed by the DVD
signal processor 14 to read data from the optical disk 2. In the optical disk drive 1,

various kinds of information recorded along the inner circumference of the optical



the optical disk 2 and which is nmanagenent information for a DVD pl ayer
through the above series of operations. Thus in the optical disk drive 1,
when it is instructed by the user to reproduce the optical disk 2, the
spindle notor 20 is driven according to the VM5 data by neans of the DVD
signal processor 14 and notor anplifier 18 to nove the optical head 19 to
the address of a user-designated titlg9 (seek operation), and with the
optical head 19 undergoi ng the tracking control and focus control on the
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and er roase Gbiis ecfindlipyd tone Mg oyl moviee gécturd 4iles Absmieﬂmherein, the
error-corrected read data is supplied to the header information processor 7
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MPEG conpressed state and djsplayed on the nonitor 12 or supplied to an
ext er ndhe agiaicaseres iof pRaraiioaso/ dhwsoln tbedeptical adiskndrie bt ediemainds t he
audi o data i s expanded by the audi o processor 11 and then supplied to the
moni t orindtPudted biyothietuset by reprodupptheedpticaltdisk 8xther spahdlzppatat2(Gis driven

according to the VMG data by means of the DVD signal processor 14 and motor
amplifier 18 to move the optical head 19 to the address of a user-designated title
(seek operation), and with the optical head 19 undergoing the tracking control and
focus control on the basis of the detected return light, the detected return light is
sequentially processed through the DVD signal processor 14, header information
processor 7 and compress/expand block 6 to read video data composed of moving
pictures. More particularly, a read signal being a result of return light detection
and which varies in level correspondingly to pit trains on the optical disk 2 is
processed by the analog front end block 16 to produce read data, and the read data
is decoded, deinterleaved and error-corrected by the DVD signal processor 14.
Also, the error-corrected read data 1s supplied to the header information processor 7
where the header is removed from the data and the microcomputer 4 is informed of

the header. Further, the read signal is supplied to the compress/expand block 6



via the video/audi o encoder 13. In case the optical disk 2 is a rewitable
virgin di sk, however, when the optical disk 2 is |oaded into the optical
disk drive 1 or when the optical disk drive 1 is turned on, the

m croconputer 4 will access the optical disk 2 to acquire RVA data from
the latter. In the optical disk drive 1, when the user selects the noving
picture capture node, the mcroconputgy 4 will update the RVA data held in
the nmenory thereof (as shown in FIG 3) and define, by padding, areas for
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optical disk 2 is loaded into the optical disk drive 1 or when the optical disk drive 1
is turned on, the microcomputer 4 will access the optical disk 2 to acquire RMA
data from the latter. In the optical disk drive 1, when the user selects the moving
picture capture mode, the microcomputer 4 will update the RMA data held in the
memory thereof (as shown in FIG. 3) and define, by padding, areas for UDF and
VMG and also areas for VTSI of VTS.

When the user instructs to start the recording in this condition, video and
audio data are sequentially supplied from the video input block 3 and audio input
block 5 and the video data is compressed by the video processor 8 with the MPEG
technique while the audio data is compressed by the audio processor 11. Further,
the video and audio data thus compressed are multiplexed by the multiplexer 10 and
then the multiplexed data has a header added thereto by the header information
processor 7. In the DVD signal processor 14 provided downstream, the

multiplexed data has an error correction code added thereto, and undergoes



series of operations in the conpress/expand block 6 and the |ike is stopped
by the mcroconputer 4 to cease the recording of the video data and then

t he managenent information for the noving picture file thus recorded is
recorded to the optical disk 2. Nanmely, in the optical disk drive 1, the

m croconputer 4 will generate managenent information fromthe address,
file size, recording date, etc. of th&l noving picture data, and supply the
managenent information to the DVD signal processor 14 and record it to the
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information for the moving picture file thus recorded is recorded to the optical disk
2. Namely, in the optical disk drive 1, the microcomputer 4 will generate
management information from the address, file size, recording date, etc. of the
moving picture data, and supply the management information to the DVD signal
processor 14 and record it to the optical disk 2 so that the management information
will be recorded next to the video data, whereby VTSI BUP area is defined. Then,
areas for VTSI and VTSM VOBS of a next VTS are defined by padding, the optical
head 19 is caused to seek for the existing VTSI and VISM VOBS. Similar
management information is supplied to the DVD signal processor 14 and recorded
to the optical disk 2 to define the intended VTSI and VTSM VOBS areas.

In the optical disk drive 1, video data composed of moving pictures is
recorded for one title. Thus, in the optical disk drive 1, for recording a moving
picture file, management information and the file are recorded in the DVD video

format in which management information composed of VTSI, management



addresses indicative of the top and bottom addresses of the titles are
recorded to the managenent table in the inner-circunferential RMVA area of
the optical disk 2. In case an optical disk having such titles sequentially
recorded therein as above and not yet finalized is |oaded into the optical
di sk drive 1, the managenent table is acquired by initially acquiring the
RVA data, the managenent information 4paving been recorded in conbi nation
with the titles are sequentially acquired by scanning the optical disk 2
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inner-circunferential area defined on the optical disk 2, and also the

lead-in and Ugéﬂjééﬁaglf&ﬂﬁﬁ ; %eaﬁaiﬂgeqmmgs, ittites feplofalilgi 8k Affvebe set
up for reproduction by a DVD player “which uSports only 43 the ordinary DVD
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node and the operation node of the

In case an optical disk having such titles sequentially recorded therein as

above and not yet finalized is loaded into the optical disk drive 1, the management
table is acquired by initially acquiring the RMA data, the management information
having been recorded in combination with the titles are sequentially acquired by
scanning the optical disk 2 according to the management table, and are held in the
memory built in the microcomputer 4. Further, a moving picture file the user has
instructed to read is read on the basis of the management information thus acquired.

In the optical disk drive 1, when titles are recorded to the optical disk 2 as
above and the user instructs to finalize the optical disk 2, UDF and VMG data are
generated according to the management information recorded in combination with
the titles in the memory of the microcomputer 4 on the basis of the record in the
management table and recorded to the inner-circumferential area defined on the
optical disk 2, and also the lead-in and lead-out zones are defined. Thus, this

optical disk can be set up for reproduction by a DVD player which supports only



conpress/ expand block 6 is switched to the operation node for a JPEG based
data conpression. Wen the user instructs to start the recording of stil
pictures in this condition, video data conposed of still pictures supplied
fromthe video input block 3 are conpressed by the video processor 8 of
t he conpress/expand block 6 into the JPEG format, and then nultipl exed by
the multiplexer 10 wth audio data sugplied from the audio processor 11.
Thus, in the optical disk drive 1, the still pictures-conposed video data,

not anyhaRyi P esn@pnrosed video data, are provided for recording
and sequentlai i% recorded to the optical disk 2 as in the recording of the

novi ng pictykes, In.this eptical disk drive_l, r I econdi. L OG-

pi ctures, at@ﬁst@oqqhwgﬁnghw CQ/SI%%FV%% hgse S%]ﬁf:{e:aaﬁey&glé% 1§§1&g¥%§¢&g&%r di ng
real data, but for recording still _pictures, ,real data. copposed of the
still pneder BDRaRd AV asershwall ber delfred Bpa orrgin il ap da dhg decardingali ng.
Nanmely, for recording still pictures, it is not necessary to reserve areas
such Vifbvand picisidsVOBEsoAlis dhe vépical tdiskshive, thermotls ¢fo opertiondof tthe |

pi ctures, subsequent still pictures are recorded to the optical disk 2 as
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nmenory o e mcroconputer 4. In the optical disk drive 1, when the
recor di ng
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been recorded to the optical disk, the nmanagenent information
compression.

When the uéer instructs to start the recording of still pictures in this condition,
video data composed of still pictures supplied from the video input block 3 are
compressed by the video processor 8 of the compress/expand block 6 into the JPEG
format, and then muitiplexed by the multiplexer 10 with audio data supplied from
the audio processor 11. Thus, in the optical disk drive 1, the still
pictures-composed video data, not any moving pictures-composed video data, are
provided for recording and sequentially recorded to the optical disk 2 as in the
recording of the moving pictures.

In this optical disk drive 1, for recording moving pictures, areas for VI'SI and
VTSM VOBS are initially defined for recording real data, but for recording still
pictures, real data composed of the still pictures are recorded back at the top of
areas reserved by padding. Namely, for recording still pictures, it is not necessary
to reserve areas such VTSI and VITSM VOBS. Also, when the user instructs to

record still pictures, subsequent still pictures are recorded to the optical disk 2 as



conposed of addresses etc. held in the nenory is recorded, as provisional

i ntermedi at e managenent information intended for use until the
finalization, in successive areas for the plurality of still picture
files. Thus in the optical disk drive 1, for recording other files than
any noving picture file, the files and nanagenent information for them

W ll be recorded in the order of a filke and nanagenent information, and a
format for recording the files and managenent information is selected
dependi o] ' e [ sl ﬁ{@? e

opt i caIdF%iVEE g}tlt %}gﬁéggg&gﬁﬁg@gﬁé sc{fs‘?s‘llChgfii%teﬁrg%? if(lﬁggtong?e de ?Y#egbi n
the DV vi deo fornat %}o the optical disk 2. Also, when the optical disk
havi ng ﬁ@llgf?qqmg‘i?t@f te files thus recorded therein is | oaded into an
optical disk drive _which supports only the DVD video format, the
nmanagenent ilfftheRnticeh itk diige Lpadieny diegicgerfing edrsdilhpicteres e stoapedi bieo
format such as VISl or the like is detected through a search nade at the
ti me ofthdivskr tlhadiing thantbdéIG operatiad dragherwisa ville ardesagd menhbemd Ostitht i on.
Thus, the files of still pictures thus recorded and managenent information

for th iEédré?ﬁlg% hhv! b cBlded B {H@Bfﬁcélf‘tﬁsk,eﬁa@i RnferAlt infBithion

pi ctures. Theretore, "any ordi nary DVD pl ayer can read a noving picture 45

file fromthe .optic di sk havi ng, t.he novin icture file thus recorded
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information DK (as shown in FIG 3) will collectively he laid for a.
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providing a total control be recorded. After that, individual information

EXF i ncduedessjven ategs fatdihesplurhilinaofi still picture files. Thus in the optical disk
drive 1, for recording other files than any moving picture file, the files and
management information for them will be recorded in the order of a file and
management information, and a format for recording the files and management
information is selected depending upon the attribute of the files to be recorded.

As above, the optical disk drive 1 can also record still picture files not
defined in the DVD video format to the optical disk 2. Also, when the optical disk
having the still picture files thus recorded therein is loaded into an optical disk drive
which supports only the DVD video format, the management information having
been recorded according to the DVD video format such as VTSI or the like is
detected through a search made at the time of disk loading, and VTS is read based
on the management information. Thus, the files of still pictures thus recorded and

management information for the files will not possibly influence the reading of any

moving pictures. Therefore, any ordinary DVD player can read a moving picture



file and a file name will be recorded, and the top address of the

i nternedi ate nmanagenment information DK be recorded as extension-file guide
information TE to a fixed area along the inner circunference of the
optical disk 2. Further, the address of the extension-file guide
information TE will be recorded to the managenent table TV. Thus, an
optical disk drive which also supportgsother than the noving picture files
can read still picture. files. That is, in the optical disk drive | having
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VOBS data as well as_.the internedi ate managenent informati on DK for _fhe
still picturld te ertgal sk deiveo bt sucl) 1nfpgre l,ateaﬁmalgem%agﬁmwon DK

i nformati on DK be also held in the nenory of the mcroconputer 4. Thus,
t he nmovasghanwe: shi FIGpBgtwilk collebagelyeberldatl fon a ipburafity adl fithsskecdrdextier
the user's instruction can be provided to the user. Al so, when the user
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noving picture files on the basis of the VIS and VISM VOBS data as havi ng
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the optical disk 2 be sequentially read according to the result of
det ect imapagendent information DK be recorded as extension-file guide information TE to

a fixed area along the inner circumference of the optical disk 2. Further, the
address of the extension-file guide information TE will be recorded to the
management table TV.

Thus, an optical disk drive which also supports other than the moving picture
files can read still picture files. That is, in the optical disk drive 1 having the
aforementioned optical disk 2 loaded therein, the optical disk 2 will be searched
with reference to the management table to read VTS and VISM VOBS data as well
as the intermediate management information DK for the still picture files from the
optical disk 2, and the management information DK be also held in the memory of
the microcomputer 4.

Thus, the moving and still picture titles recorded in the optical disk 2 under
the user's instruction can be provided to the user. Also, when the user instructs to
read moving pictures, the optical disk drive 1 can read the moving picture files on

the basis of the VTS and VT'SM VOBS data as having been described concerning



processed through the operations simlar to those in reading the noving
pictures. In the optical disk drive 1, to process the read data including
the still pictures in processing of the read data, the operation of the
vi deo processor 8 is changed by the mcroconputer 4 to expand the video
data havi ng been conpressed according to the JPEG and video data
including the still pictures is nonitgged on the nonitor 12 and further
can be supplied fromthe video/ audi o encoder 13 to an external apparatus.

Gener aléh¥_,rF£@%nﬁbk)hcﬁi ﬁ%y.re fileis smaller in size than the noving
ire.

pi cture e optical disk drive 1, however, internediate

managenent i paformation as ,such nagenment information i ener ated and
fecorded forOB WEUPRET thangs hor dhe S5eh Aniruicts, tpread 2 stifl uSicfire K- GBE 1 cal

disk drive 1, since an extension file conposed of such still picture files
or the &ddress etcr ef thedile, will be glepented bhahe basismifrthe éntehmediade mamagement
recordi ng areas due to the recordi ng of managenent files. Al so, the

| nt er meghif@itratidn TUE TR ih the by of She anikodcthpltér &f, datd e6cdrded in the
collectively recorded for each fil'e type being the attribute of a file,
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managenent information will be recorded for each of many files. The
vari at i inthenopdealedisksdrove tlhéo iproegsseibicarced ndatageeiading theostidt piotureainn be
accomodat ed by recordi ng the managenent table for them but in case each
processing of the read data, the operation of the video processor 8 is changed by the
microcomputer 4 to expand the video data having been compressed according to the
JPEG, and video data including the still pictures is monitored on the monitor 12 and
further can be supplied from the video/audio encoder 13 to an external apparatus.
Generally, the still picture file is smaller in size than the moving picture file.
In the optical disk drive 1, however, intermediate management information as such
management information is generated and recorded for a plurality of files as shown
in FIG. 3. Thus in the optical disk drive 1, since an extension file composed of
such still picture files or the like is recorded, it is possible to minimize the reduction
of recording areas due to the recording of management files.
Also, the intermediate management information for a plurality of files is
collectively recorded for each file type being the attribute of a file, whereby the

operations for search and finalization (which will be described in detail later) can be

simplified.



extension file is to be recorded with only the nanagenent table provided
for the extension file as in recording of noving picture files, however,
if many extension files are recorded to the optical disk, so many
managenent tables cannot be provided for the extension files. In this
enbodi ment, however, since the guide information TE for extension files
are managed by the nmanagenent table aa@d the managenent information Cl for
col l ectively managi ng successively recorded extension files is nanaged by

the extensi qugy ebiaﬁg@%ﬁ@e lJAlRs3BS ictNsulde ifteffiediate ARGt Ihf@imaTkH esses
and recordi ng of ny files can be accommodated sinmultaneously. Al so,
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can be accessed sinply and quj ckl by acceSS| ng the optlcal disk 2 with

r ef er erd@EErmediate MaarEERenhiRiormetion vl be gecomdpdufar| £ash @t menitafitegement
table TV for noving picture files as above it Is possible to prevent the
i nf or nefli@rvariationr ni addeasses ﬁ)rfouhebhitmgnediamj mexchagemend inbpranation genebat i on
of such a kind of table for each extension file, and thus to use the
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optical disk drive 1, such eXtension | es are recorded each
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exi stent intertedi ate manggenent inforpation DK in the gptical disk 2 wll
be updd*éensipn file as in recor 1ng of moving picture files, however, if many extension
files are recorded to the optical disk, so many management tables cannot be
provided for the extension files. In this embodiment, however, since the guide
information TE for extension files are managed by the management table and the
management information CI for collectively managing successively recorded
extension files is managed by the extension-file guide information TE, such an
irregularity of addresses and recording of many files can be accommodated
simultaneously.
Also, since the address (guide information) TE of the intermediate
management information DK is recorded in such a management table, an extension
file can be accessed simply and quickly by accessing the optical disk 2 with
reference to the address information TE. Also, by utilizing the management table
TV for moving picture files as above, it is possible to prevent the information

recording area from being consumed due to separate generation of such a kind of

table for each extension file, and thus to use the information recording area



connection with the new one as will be knowmn fromFI G 7. Al so, because of
the |ast updating of the internedi ate nmanagenment information DK as above,
any extension file is updated or deleted. Thus, in the optical disk drive
1, even if multiple extension files are discretely recorded, an extension
file in consideration can be accessed by acquiring the internediate
managenment information in one place, gghich al so enables the optical disk
drive 1 to access the optical disk 2 quickly. Wth the above operati ons,

t he opt,i ' ' b.S.e: ated by the user to sequentially record
novi ng dé)?]‘gésgg #ﬁﬁlgg? (E#cﬁejefﬁ%ltﬁgﬁf. di sk

ure esto a so-called virgin disk, an optical

havi ng only ving pictures recorded therein but not yet finaljzed apd an
opti cal i<W 30 r@ﬁwii(ﬁﬂ@ﬁaﬁavgm|Su5ﬂc%ﬁeesm £des aler wsamaort sk But not
yet finalized. On the other hand, when the user instructs to finalize any
of the cimbimatipniveidh intgrmkdiabeviamggementh gniomoasionl DKpfart thedder e ddnde tn
therein as above, UDF data for a conputer is generated based on the

nanagengié anff virahicpmedite niRigRRHnd iffor MRBRASDEN]s ohOFdmirien, cdaseut r ed
fromthe optical disk with reference to the 49 nmanagenent table and held
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DVD player is generated according to only the managenent information for
t he noJastgupdating of the intermediate management information DK as above, any
extension file is updated or deleted. Thus, in the optical disk drive 1, even if
multiple extension files are discretely recorded, an extension file in consideration
can be accessed by acquiring the intermediate management information in one
place, which also enables the optical disk drive 1 to access the optical disk 2
quickly.

With the above operations, the optical disk drive 1 is operated by the user to
sequentially record moving and still picture files to a so-called virgin disk, an
optical disk having only moving pictures recorded therein but not yet finalized and
an optical disk having moving and still picture files recorded therein but not yet
finalized.

On the other hand, when the user instructs to finalize any of the above optical
disks having moving and still pictures recorded therein as above, UDF data for a

computer is generated based on the management information and intermediate

management information, acquired from the optical disk with reference to the



picture file, and simlarly recorded to the optical disk 2. Thus in the
optical disk drive 1, managenent information for all files recorded on the
optical disk 2 will be recorded collectively in combination with the files
to the UDF area for recording the first managenent information, of the
nanagenent I nformati on recording area on the optical disk 2, while
managenment information for only a noypng picture file having a specific

attribute, recorded in the optical disk 2, will be recorded in conbination
with t ecord
t he Se%ﬁ@?%ﬁrﬁé%nt@%@i#ﬁﬁdfh or ma tt@e &é}ﬁ Mﬁ%g?‘?]lﬁgég%ﬂﬁgt agk‘g 4 n | zed
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possi bl e to posi t | ve] y read the DVD video formatted novi ng pictures
wi t houtbybescogdingf inowingeahdstill pectndisrandoheldhia the InesmosycndahedDIH dagads ur e
files. When reproduci ng such a finalized optical disk by a conputer, since
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managenent system of the conputer and the computer will read each file
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identified with reference

Thus in the optical disk drive 1, management information for all files

recorded on the optical disk 2 will be recorded collectively in combination with the
files to the UDF area for recording the first management information, of the
management information recording area on the optical disk 2, while management
information for only a moving picture file having a specific attribute, recorded in
the optical disk 2, will be recorded in combination with the moving picture file to
the VMG area intended for a DVD to record the second management information.

Thus, when the optical disk 2 finalized as above is reproduced by a DVD
player, files recorded in the optical disk 2 will be read with reference to the
DVD-oriented VMG area, whereby it is possible to positively read the DVD
video-formatted moving pictures without being influenced by recording of the files
such as still picture files.

When reproducing such a finalized optical disk by a computer, since the
UDF is defined in a file management format corresponding to the file management

system of the computer and the computer will read each file based on the UDF (as



to the managenent table recorded in a fixed area on the optical disk and
the nanagenent information recorded in conbination with a file is
converted in format according to the attribute of the file to permt
recording also a still picture file other than a noving picture file, for
exanple, which leads to an effective utilization of the information
recording area and thus a quick searcRlpover the recording area on the
optical disk. Also, the address of the guide information for an extension
file b ' e -addr. | foryt.heqsex si on
files Z%%I{én} ggﬁf i7?1 feldlgsffos?’ g{sbé‘% Q‘sﬁgﬁﬁfqﬁﬁ&% ;ﬁ:lg{ e&ggﬁsa&e%r%athonﬁgg
optical .disk ]ﬁ/nere afirst file starts being recorded, whereby it is nmade
possi bIRICHEE flleor d al so the guide information in a fixed area. Thus, the
extension-file guide information can be accessed independently of the
managenment t@dbde KEifedtdeitheffirst tmbadinests of t he managenent i nformation,
which also leads to an effective utilization of the information recording

area and thum ehedl\dpticab RBSIE MR thRstheaed tid $adiR2 beBnt d&cePelical 188 sk.
That is, a noving picture file is recorded in a sequence of nmanagenent
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a file not defined in the DVD video format can be recorded w thout any
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according to the attribute of the file to permit recording also a still picture file other
than a moving picture file, for example, which leads to an effective utilization of the
information recording area and thus a quick search over the recording area on the
optical disk.

Also, the address of the guide information for an extension file by which
the address of the management information for the extension files can be identified
is set in an inner-circumferential area on an optical disk where a first file starts
being recorded, whereby it is made possible to record also the guide information in
a fixed area. Thus, the extension-file guide information can be accessed
independently of the management table to identify the address of the management
information, which also leads to an effective utilization of the information recording
area and thus a quick search over the recording area on the optical disk.

That is, a moving picture file is recorded in a sequence of management

information, the file, backup information for the management information with the



For recordi ng managenent information for an extension file additionally
recorded, managenent information for existing extension files are
collectively recorded and the guide information for the extension files
are updated correspondingly to the recording of the additional extension
file and correspondi ng managenent information. Thus, by reading one
managenent information piece, it 1is passible to identify the addresses of
all the extension files recorded in the optical disk, and accordingly, the
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r]?adihngfiles of different t][ibutes fromthehoptlcal di sk on the basis
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read for utilization. Alsq, by, collectively_recording, ,under the user's

i nst r uckiiCoRd FRRRARSHRGRL indonraAtici; &M T 8rBienBel gﬁHWP‘il Abdhe PMR e or ded
in the optical disk to the first managenent information recording area and
managenfenmat cho beateicordddnwithonbanptinfinendet on ¢t yeddihg of lthe inmgviag gpewiré i ¢
attribute to the second managenent information recording area, it is
possiblglet o read the noving picture file by some 52 ordinary DVD pl ayers
and all the files of noving and still pictures by sonme conputers. Second

ranagenent 1ok ovosai i, sHbRR R AP St SRR Rk, AERERY .°

according to the . . . . .
re%ord%d, management information for existing extension files are collectively

recorded and the guide information for the extension files are updated
correspondingly to the recording of the additional extension file and corresponding
management information. Thus, by reading one management information piece, it
is possible to identify the addresses of all the extension files recorded in the optical
disk, and accordingly, the optical disk 2 can be prevented from being accessed
frequently.

Also, by reading files of different attributes from the optical disk on the basis
of the management information for other than the moving picture files recorded as
above, any other file than a moving picture file can also be read for utilization.

Also, by collectively recording, under the user's instruction, management
information in combination with all files recorded in the optical disk to the first
management information recording area and management information in
combination with only files having a specific attribute to the second management

information recording area, it is possible to read the moving picture file by some



present invention in conparison with that having been descri bed above
concerning the first enbodinent with reference to FIGS. 3 and 7. In the
second enbodi nrent of the optical disk drive, guide information TE for
extension files is recorded along w th internediate managenent information
DK for the file at the end of a last recorded extension file. It is

i mportant to note that the second enbdédi nent of the optical disk drive is
constructed identically to the optical disk drive 1 according to the first

enmbodi r@ﬂindi?YD\g)b?w}eﬁ_ﬁ%ﬁﬂ! BRdthen fll&e JFORRYMP G §BAL Rfc@tﬁre& higy heypel | ng
of the extenSion-filTe guide information TE. Therefore, the sane aspects of
this S@O&ﬂﬁ%&nﬁ)di ment as those of the optical disk drive |l wll not be
descri bé ‘l onger. As shown in FIG | | A the mcroconputer in this
optical disk drjve records extension files EFlI, EF2 and EF3, then records
gui de i YRONGERMNBAdIERor the extension files., and further records

I nt ermedi at e managenent informati on DK conposed of managenent information
Cl and i ndi VFidi®l 11 ahdrlZeeipdainEdigether thEXeGorditg of imtkemeidate comagesrent | |
record the top address of the guide information TE thus recorded to the

nmanagengfbrob AR id \a sé@on(f\'él%odiﬁldﬁl@q% ﬁl@bpﬁ@ﬂeﬂfskt deivexaosdiie td kes EFI,
EF2 and EF3 thus recorded, the individual information EXF1l to F3 are
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consi deratjon have, been deleted or b ocessing .otherw se, as shown in
FI Gs. 1thg figst gmbodinent VilheTaTRREgE AR IG5 AR orfMEtae second embodiment

of the optical disk drive, guide information TE for extension files is recorded along
with intermediate management information DK for the file at the end of a last
recorded extension file. It is important to note that the second embodiment of the
optical disk drive is constructed identically to the optical disk drive 1 according to
the first embodiment having been described in the foregoing except for the handling
of the extension-file guide information TE. Therefore, the same aspects of this
second embodiment as those of the optical disk drive 1 will not be described any
longer.

As shown in FIG. 11A, the microcomputer in this optical disk drive records
extension files EF1, EF2 and EF3, then records guide information TE for the
extension files, and further records intermediate management information DK
composed of management information CI and individual information EXF1 to
EXF3. Also, the microcomputer will record the top address of the guide

information TE thus recorded to the management table TV.



to EXF3 are updated by overwiting the guide information TE and

i nternedi ate rmanagenent information DK together. It should be noted that
for real updating of the record in the optical disk 2, the operations to
be done with the use of the nenory of the mcroconputer and at ejection of
the optical disk 2 are the sanme as those in the first enbodinent. On the
ot her hand, when recording a new i ntersgedi ate managenent information DK1
correspondingly to the recording of additional extension files, the

exi stent intgiqLdd ﬁbéaﬁ%ﬁﬂﬁé@ﬁheie&i&fsm filsy 1K1 AR P2 GRAERS thni0gebRedd,t O
generate managenent i nformation CI and correspondi ng gui de information TE,
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correspondingly.to . the,. above recording. Further, all the extension files
r ecor defPIFGSPORENE iR {duR JRformgion FXEt dg BXH3 thamselpes, issdang igvahe | ast

recorded internedi ate managenent infornmation DK 1. By setting an address
of ext efisgomdicateng thatetherfiles rmat ¢ansideration drasa beent deleted: be blyastocessing ded
extension file in the optical disk as in this enbodi nent, the sane 54

ef fect GhetwiseNgs Shéwh ifHICH. BB (¢ TDPe ARSUHRimNGfluk] idfBEm&NbREXPY-fil e
guide information varies. Third enbodi nent The present invention is
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management information DK together. It should be noted that for real updating of
the record in the optical disk 2, the operations to be done with the use of the
memory of the microcomputer and at ejection of the optical disk 2 are the same as
those in the first embodiment.

On the other hand, when recording a new intermediate management
mmformation DK1 correspondingly to the recording of additional extension files, the
existent intermediate management information DK are combined together to
generate management information CI and corresponding guide information TE, and
they are sequentially recorded next to the extension files, as shown in FIG. 12.
Also, the record in the management table TV is updated correspondingly to the
above recording. Further, all the extension files recorded in the optical disk 2 are
deleted or updated by updating the last recorded intermediate management
information DK1.

By setting an address of extension-file guide information in an area next to

the last recorded extension file in the optical disk as in this embodiment, the same



files other than still picture files, such as the noving picture file
defined in a different format fromthat of VIS, text file, map data, are
applied as the above-nentioned extension files and recorded to the optical
disk 2 as in the aforenentioned first or second enbodi nent, and al so the
optical disk 2 is finalized. Even in case other files than the stil

picture inages are applied as the extidnsion files as in this third

enbodi nent, the simlar effect to that in the first and second enbodi ments

can be effsctr&din Ghddirseshbddimehns chotR hfitired ReeRriFIRBiedtOY@OhiIME Aadebeen
described concerning the first to third enbodi nents thereof in which one

pi ece ' ' tion for extension files is recorded to the optical
di sk bﬁitfllf%fel&g?ﬂegéﬁéﬁnvent ion is not limted to any of these enbodi nents

and can-w dely be applied for recording a plurality of guide information
whenevgrhﬁa é'i@%fﬁ ,e%Eor exanple, for recording guide information for each

of a collection of extension files successively recorded. Also, in the
af or enent i onElie present invariiondiseapmuiablmas a third gyubaddiniertdorat ppticalf disk
extension files is used as provisional information until finalization of

the optdiged aban editéinal btoragd €omds efdinal BURPULEN 1R A etnbBUifEnt Yafidus Of
t hese enbodi nents aspect. Nanely, the optical disk drive may bé desi gned
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first to thir _ a series of opera AsTper an
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above-mentioned extension files and recorded to the optical disk 2 as in the
aforementioned first or second embodiment, and also the optical disk 2 is finalized.

Even in case other files than the still picture images are applied as the
extension files as in this third embodiment, the similar effect to that in the first and
second embodiments can be assured.

Other embodiments -

Note that the present invention has been described concerning the first to
third embodiments thereof in which one piece of guide information for extension
files is recorded to the optical disk but the present invention is not limited to any of
these embodiments and can widely be applied for recording a plurality of gnide
information whenever necessary, for example, for recording guide information for
each of a collection of extension files successively recorded.

Also, in the aforementioned first to third embodiments, the guide information

for extension files is used as provisional information until finalization of the optical



invention is not limted to any of these enbodi nents. Nanely, the present

I nvent,ion can al so be applied wdely for effecting the series of operations
according to a program downl oaded via a network |ike the Internet or under
a program provide being recorded in any one of various types of recording
media. It should be noted that such as recording nmedi um nmay be a nagnetic
di sk, optical disk, nagnetic tape or sgshe like. Also,, inthe first to
third enbodi nents, the present invention is applied to an optical disk

drive ha¥kigutihd ﬁ&gbﬂﬁﬂx}é‘ﬁ%hﬁ@ FRARCARD &) offithe BAMERY, dspel

ext ernal st orage a co esent I nven

limte e.enbodi nent s, the rese vent.i on.can
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oper ati ons under an i cation programfor a conputer. In the foregoing,
t he pretbérﬁn&hiﬂélﬁmaém s been described in detail concerning certain
preferred enbodi nents thereof as exanples with reference to the

acconpanyi ngAtboa\i s . firso e \hird drhbsdiendrds be seride ostopedationg hopexfordidar i y
skilled in the art that the present invention is not linted to the

enbodi NpiHed athug;r)éiﬁggﬁ% %%%Iﬁﬂsglfe'—ﬁgtaﬂl@d rthe;bg;u%ﬁf‘ai%ﬁ%r&?é’gﬁh Eipfhent

alternatlvely rious |ng
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t he present invention prOV|des an
invention can also be applied widely for effecting the series of operations according
to a program downloaded via a network like the Internet or under a program
provide being recorded in any one of various types of recording media. It should
be noted that such as recording medium may be a magnetic disk, optical disk,
magnetic tape or the like.

Also, in the first to third embodiments, the present invention is applied to an
optical disk drive having an imaging function and an optical disk drive which is an
external storage for a computer. However, the present invention is not limited to
any of these embodiments, Namely, the present invention can also be applied
widely for performing the above-mentioned series of operations under an
application program for a computer.

In the foregoing, the present invention has been described in detail
concerning certain preferred embodiments thereof as examples with reference to the

accompanying drawings. However, it should be understood by those ordinarily

skilled in the art that the present invention is not limited to the embodiments but can



optical disk drive in which the address of managenent information can be
identified with reference to a managenent table recorded in a fixed area
on an optical disk so that by converting the format of nmanagenent
information recorded in conbination wth a file on the basis of the
attribute of the file, it is made possible to record also any other file
than a noving picture file for exanpl gg whereby the information recording
area can be used nore effectively and qui ck access can be assured. 57
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managenent ta recor area a recor |ng ne mto

record desired f t he area, th ar.at us corrp si ng
mnage LAt TomEs N Graidind | Fafnntensciti: ang sORE PitsanA8 gttt %ind
information for the file; a recording neans for recordl ng the file in
conbi nalefimedvinithe eppendethgleimat i nformation for the file to the program
area; and a control neans for controlling the operations of at |east the
managenent information generating neans and recordi ng neans; the control
means controlling the managenent information generating neans and

recor diy rd, when the file is a noving picture file
4Rt A b

formtt uctron by a dedicated reproduci ng apparatus for the
ranagement | 1% R BrenaeeHbEa b i arsediae, thf pesen Invenich providSs an
optical disk drive in which the address of management information can be identified
with reference to a management table recorded in a fixed area on an optical disk so
that by converting the format of management information recorded in combination
with a file on the basis of the attribute of the file, it is made possible to record also
any other file than a moving picture file for example, whereby the information

recording area can be used more effectively and quick access can be assured.



recordi ng the address of the managenent information to the nmanagenent

tabl e;, record, when the file is an extension file other than the noving
picture file formatted for reproduction by the reproduci ng apparatus, the
extension file in conbination with nanagenent information for the
extension file to the program area with selection of a recording format
for the extension file and different f57om that of the noving picture file;
58 record guide information for the extension file, including at |east the
address of the extension-file managehgdM$nformation, to the recording

medi um and record the address of the extension file guide information to

t he managene : i -A] , Wherein

t he extgnsi Ox?]ltr]p ?‘?‘?‘%F‘Hﬁ”@%ﬁ@%ﬁhﬁ%@8@%‘8&@%@ agﬁogddgggéé in the

I nner circum‘eren&i | area, of .the recording nediumwhere.a firsg file
starts BanREPeRofahla, ro80Tante im dp RReAGIE THOCEcfTeRoPt  FEPoERimEnmediRe @ n
the extension-file ?'Ui de information is recorded in an area next to the

| ast exicensd adesired hletoihtaerogramingea,tbe appiraguseeinprising: The apparat us as
set forth in claiml, wherein the control means selects a recording formt
for the fil ea anghapeteatBifbrimafion "Brneptiny rhessy o gehbaating enadgement
managenent i nformation, when the file is the noving picture file, in such a
nmanner ; tf&%ﬁat &Ffdﬂ}ﬁ&?ﬁe‘p! cture file managenment infornation, noving picture
file anclll.l ackup 1 nfornation for the managenent information will

sequentially be laid in this . . . .
g Ya recorging theans for recording the file in combination with the management

information for the file to the program area; and

a control means for controlling the operations of at least the management
information generating means and recording means;

the control means controlling the management information generating means
and recording means to:

record, when the file is a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the recording medium, the moving picture file
in combination with the management information to the program area, while
recording the address of the management information to the management table;

record, when the file is an extension file other than the moving picture file
formatted for reproduction by the reproducing apparatus, the extension file in
combination with management information for the extension file to the program
area with selection of a recording format for the extension file and different from

that of the moving picture file;



order, and when the file is the extension file, in such a manner that the
extension file and extension-file managenent information will be laid in
this order. 5. The apparatus as set forth in claim1, wherein the control
means sets the file and managenment information, when the file is a noving
picture file, in such a manner that the file will be recorded in a DVD
video format. 6. The apparatus as set sgorth in claim1l, wherein the
managenent information 59 includes at | east address information indicative

of at |east Ite%rcﬁgﬁfd’esi%f&fmﬁ n Fdd Betendibh §18] ﬁl‘?:lﬂd]flg HREdP he ng@gg ahen

t
apparatus as set forth in claim1l, wherein the control“nmeans récor
recor di ng.managenent..i nformati on.for additjopally recorded extension file,
the man 9436%%#%{'?36%%‘}“6 ﬁ%%éwggﬂy{Q@@JFéQ’aﬁB&@?ng%ap | e toget her
with that for the added extension file next to the added extension file,
and updat es tegerd e addiesmof theeexjansienifile guide infermationde the paandgsoento t he
managenent information recorded together. 8. The apparatus as set forth in

cl ai m ltableurt her conprising a reproducing neans for reading the file of
each attribute recorded in the recording nediumon the basis of the

ext ensipn-T It apaiGn|sselbitAly Aind NewHBRAR AP BLhIIALAR! 40 O The

apparatus as set In claim erein the control neans®controls the
oper ati.gns of,.t he mana nt infqgrmation generating neans and recofdjng
moane. Bhowiqnds SRR Hhamalhine Filie 1060t GLBMCHIEeteangr the

managenent : _
recording medium where a first file starts being recorded.

3. The apparatus as set forth in claim I, wherein the extension-file guide
information is recorded in an area next to the last extension file recorded in the
recording medium.

4. The apparatus as set forth in claim 1, wherein the control means selects a
recording format for the file and management information by recording the file and
management information, when the file is the moving picture file, in such a manner
that the moving picture file management information, moving picture file and
backup information for the management information will sequentially be laid in this
order, and when the file is the extension file, in such a manner that the extension
file and extension-file management information will be laid in this order.

3. The apparatus as set forth in claim 1, wherein the control means sets the file
and management information, when the file is a moving picture file, in such a
manner that the file will be recorded in a DVD video format.

6. The apparatus as set forth in claim 1, wherein the management information



information in the file and managenent information conbination for al
files, recorded in the recording nediumto a first one of managenent
informati on recording areas of the recording nedium and the nanagenent
information in the file and managenent information conbination for only
the nmoving picture file recorded in the recording nediumto a second one
of the managenent information recordisgg areas. 60 10. The apparatus as
set forth in claim9, wherein: the first managenent information recording

ar ea COompRRIQM JedsP afldfdsk Snf ﬁ%ﬁﬁﬁicmt&*ﬂtqg%&ttgegaﬁqﬁge bf%ﬁ@%ggé;rgr%gnecond

managenent i nformation recording area correspon

system ofﬁ[]&a.DVD ildeg format. 11. A recording nethod in which a program
area is rﬂé%glfé%ﬁBPng to a managenent table recorded in a predeterm ned
area of_a recording nmediumto record a desired file to the program area,
the method cbhpAPRiaLssasesss farth-in claiool dwhegreinites con@olf ineans secordsyvi ng
picture file which can be read by a dedicated reproduci ng apparatus for

t he recwhen ngcomling mandpeneanti inforphation €orf hdditionallgorborkid exxension file,
managenent information for the noving picture file to the program area,
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the moving e ﬁ‘}eu.’[:l&déd lere(tension file next to the added extension file, and updates the
extension-file guide information for correspondence to the management information
recorded together.
8. The apparatus as set forth in claim 1, further comprising a reproducing
means
for reading the file of each attribute recorded in the recording medium on the basis
of the extension-file guide information and the management information.
0. The apparatus as set forth in claim 1, wherein the control means controls the
operations of the management information generating means and recording means
on the basis of the management table to record together the management
information in the file and management information combination for all files
recorded in the recording medium to a first one of management information
recording areas of the recording medium, and the management information in the
file and management information combination for only the moving picture file

recorded in the recording medium to a second one of the management information

recording areas.



whi ch can be reproduced by the reproduci ng apparatus, the extension file in
conbi nation with managenent information for the extension file to the
program area with selection of a recording format for the extension file
angd different from that of the noving picture file; recording guide

i nformation for the extension file, including at |east the address of the
extension-file managenent informationgpto the recording nedium 61 and
recordi ng the address of the extension file guide information to the

manage t ot T, . in claim1l, wherein the
extensrgﬂ fi?@%g%?%é?“%%ﬁ%ﬁﬁ%ﬁﬁg%%%Eﬁfgﬁﬁﬁgéﬁnat an address in the inner
circunferenh%alfarea of the rﬁgording medi um where a first file stg{ts

bei ng recor 08, T4, THRAGTHINE IUOTHAHOR oFHCRI VRS AEFAN OPIIESRARAR 1R @nélle
extension-file guide information is recorded in an area next to the | ast
ext ensiWAndgementeysteradiiancamputersonwt di ng nmedi um 14. The nethod as set
forth in claim1l, wherein a recording format is selected for the file and
managenent ithtogetaindomanygeeeat dhfignidtidn’ kéraing aPsAgeReRpondshi®raTdlé on,
when the file is the noving picture file, in such a manner that the noving
pi ctur | i : § ing picture file and backup
inforng?%gag?ggﬁ?ﬁgﬁﬁ%&%&ﬂ?@ﬁ?qﬁﬂggﬁﬁg%¥bn wll sequentially be laid in

this order, .and when ”{ﬁ éi.le i.shthe ext ensi on fiIe,d'n such a manner t hat
t he extensi dﬁrpgzq) g method 1n which a program area is manage

according to a management table recorded in a predetermined area of a recording

medium to record a desired file to the program area, the method comprising steps
of:

recording, when the file is a moving picture file which can be read by a
dedicated reproducing apparatus for the recording medium, the moving picture file
in combination with management information for the moving picture file to the
program area, while recording the address of the management information to the
management table;

recording, when the file is an extension file other than the moving picture file
which can be reproduced by the reproducing apparatus, the extension file in
combination with management information for the extension file to the program
area with selection of a recording format for the extension file and different from
that of the moving picture file;

recording guide information for the extension file, including at least the

address of the extension-file management information, to the recording medium;



extension file managenment information will be laid in this order. 15. The
nmet hod as set forth in claim1l, wherein the file and nanagenent

i nformation are set, when the file is a noving picture file, in such a
mapner that the file will be recorded in a DVD video format. 16. The

met hod as set forth in claim1l, wherein the managenent information

i ncl udes at |east address informationé6ilndicative of the address of the file
and 62 file-size information. 17. The nmethod as set forth in claim 11,

wher ei mrddor recordi ng managenent information for additionally recorded
extension file, the management information for the al ready recorded
extension fi e - extensgi on
file, next tﬂg@(%(ﬁn%dgf%d%;ﬁtrgénsg%ﬁh'}ﬁ 'l e, téﬁsgﬂfﬁ lliejEs %ﬁqﬁgltlg%gl}?dzﬁ@
information is pd ed for correspondence to the rranagerrent i nformation
recor déd?® ?%’e‘f’rﬂet? ©18. The method as set forth in claim 11, wherein on the
basi s of the rrana ement table, the managenent information in the file and
managenkht d anseidetiiriatalaim f1d; whereinithe sxteastomifite guidehe r ecor di ng
medi um ar e recorded together to a first one of managenent information

recor dijnforatigtim 0§ reberdedcar dinngddresdi inmtha@nfnéheircandomieial drah opfmaké on in
the file and managenent information conbination for only the noving

t ded t th t
g'egolr‘laergfr:]%ﬁcﬁ;?ét‘ﬁﬁé?ﬁﬁﬁﬁwh@retﬁ'?jﬂt 1R AT IR gecor recorded together to a

rranagerrent or mat1 on ng areas. 19. The net hod

as set fspr t hl“l"lenm%ltlt?(l) d'hs sét f,\'pt% in cqaim 11, wherein the extension-file guide

information is recorded in an area next to the last extension file recorded in the
recording medium.

14.  The method as set forth in claim 11, wherein a recording format is selected
for the file and management information by recording the file and management
information, when the file is the moving picture file, in such a manner that the
moving picture file management information, moving picture file and backup
information for the management information will sequentially be laid in this order,
and when the file is the extension file, in such a manner that the extension file and
extension-file management information will be laid in this order.

15.  The method as set forth in claim 11, wherein the file and management
information are set, when the file is a moving picture file, in such a manner that the
file will be recorded in a DVD video format.

16.  The method as set forth in claim 11, wherein the management information

includes at least address information indicative of the address of the file and



the first managenent information recording area corresponds to a file
managenent system of a conputer; and the second nmanagenent information
recordi ng area corresponds to a file nmanagenent system of a DVD video
format. 20. A recording programin which a programarea i s managed
according to a managenent table recorded in a predetermi ned area of a
recording 4. 63 nediumto record a deggired file to the program area, the
met hod conprising steps of: recording, when the file is a noving picture

file whehisainfoemhgad. by a dedicated reproducing apparatus for the
recording medi um the noving picture file in conbination wth nmanagenent

rocor i 1y 1 oSl B bRt ity wilreiRar PRI RatReeniti ron:

tabl e; recording, when the flle Is an extension file other than the noving
pi ct ur énfenmaatioghifehadditiopally eiseatieceextspsionefilee fhe quenageragifamdeumatiome
extension file in conbination with managenent information for the

ext ensifon the hrehdy réeorded gxtansien €ide v tdrosdddabgethepfwith tlexdodithg atidedrat
for the extension file and different from that of the noving picture file;

recor di ieiblefild)! AERRS Ofe! Qb XAAGA' ALL,| A enEktisit-Aile rggﬁﬁé the

address of the extension-file managenent or’matlon e reco

medi UM information is updated for correspondence to the management information recorded

together.
18.  The method as set forth in claim 11, wherein on the basis of the
management table, the management information in the file and management
information combination for all files recorded in the recording medium are recorded
together to a first one of management information recording areas of the recording
medium, and the management information in the file and management information
combination for only the moving picture file recorded in the recording medium are
recorded together to a second one of the management information recording areas.
19.  The method as set forth in claim 18, wherein:

the first management information recording area corresponds to a file
management system of a computer; and

the second management information recording area corresponds to a file
management system of a DVD video format.
20. A recording program in which a program area is managed

according to a management table recorded in a predetermined area of a recording



and recording the address of the extension-file guide information to the
managerent table. 21. The programas set forth in claim20, wherein the
extension-file guide information is recorded at an address in the inner
circunferential area of the recording nediumwhere a first file starts
bei ng recorded. 22. The programas set forth in claim 20, wherein the
extension-file guide 4 64 informatiomgy s recorded in an area next to the
| ast extension file recorded in the recording nmedium 23. The program as

set forh‘fédiﬁ}n%.atie?g?cpa d’g&ﬁ’egi e ﬁ%?é]rg)ig?%gf &Ié?,g{héé'n%mﬁ%f Eéﬁg)ﬁ'{sifé stlpg file

and managenent intormation by recor nanag

I nformatjon, when the file is the noving picture file, in such a manner
that th8" novi ng picture file managenent information, noving picture file
and backup information for the managenent information will sequentially be
laid in thistesoading, vdimn Wreedile He & imaeving pibtirexfilensibach foahebe iread byhaa
manner that the extension file and extension file nmanagenent information

wi || bedéditgtedneptoducinglappadus Tdretherresih@mediting, aht indving! gicirdSile
wherein the file and managenment information are set, when the file is a
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recor di E%gngr?la%%g?%hﬂe recording the address of the management information to the
management table;
recording, when the file is an extension file other than the moving picture file
which can be reproduced by the reproducing apparatus, the extension file in
combination with management information for the extension file to the program
area with selection of a recording format for the extension file and different from
that of the moving picture file;
recording guide information for the extension file, including at least the
address of the extension-file management information, to the recording medium;
and
recording the address of the extension-file guide information to the
management table.
21.  The program as set forth in claim 20, wherein the extension-file guide
information is recorded at an address in the inner circumferential area of the

recording medium where a first file starts being recorded.

22.  The program as set forth in claim 20, wherein the extension-file guide



information for additionally recorded extension file, the nmanagenent
infornation for the already recorded extension file is recorded, together
with that for the added extension file, next to the added extension file,
ang the extension file guide information is updated for correspondence to
t he managenent information recorded together. 26. The programas set forth
in claim?20, wherein on the basis of ghe nanagenent table, the managenent
information in the file and managenment information conbination for al
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first one of managenent I nformation recordi ng areas of the recording

medi um__and..t he nagenment information in the file and managenent

[ nforn&??%‘ﬁhngﬁﬁlﬂ ion for only the noving picture file recorded in the
recordi ng nediumare recorded together to a _second one of the nmanagenent
i nf or nedd.on Feepragram as seadorthin claine2@r wherem agecending fommatis selectade,
wherein: the first managenent information recording area corresponds to a

file nfapapentlet asyshemg@mentcinfprrhetion &yd rédigdigc ding fil@nage meiagement
i nformati on recording area corresponds to a file mnmanagenent system of a
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recording progra a programareai's managed according to a nanagenent
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information for the management information will sequentially be laid in this order,
and when the file is the extension file, in such a manner that the extension file and
extension-file management information will be laid in this order.

24.  The program as set forth in claim 20, wherein the file and management
information are set, when the file is a moving picture file, in such a manner that the
file will be recorded in a DVD video format.

25.  The program as set forth in claim 20, wherein for recording management
information for additionally recorded extension file, the management information
for the already recorded extension file is recorded, together with that for the added
extension file, next to the added extension file, and the extension-file guide
information is updated for correspondence to the management information recorded
together.

26. The program as set forth in claim 20, wherein on the basis of the
management table, the management information in the file and management

information combination for all files recorded in the recording medium are recorded



to the program area, the program conprising steps of. recording, when the
file is a noving picture file which can be read by a dedicated reproducing
apparaius for the data recording nedium the nmoving picture file in

conbi nati on with managenent information for the nmoving picture file to the
program area, while recording the address of the managenent information to
the managenment table; recording, whergghe file is an extension file other
than the noving picture file which can be reproduced by the reproducing

R i BN AR b LB

recording format for the extension file and diifferent from that of the
movi ng e ang the manageameny 1ginraration By the: filsnand mansgemens asfosmatione,
including at |least the address of the extension-file nmanagenent

i nf or macombinaton fur atdydhe enovidigrpcture dilenecenddd inahe decordife nastiiessreof
the extension file guide information to the managenent table. 29. The

recor di fgof@ell tRettterasla §@onl dr of Mkt oSl ShitrhRRidhIEBRIAR abddsc

guide information is recorded in an area next to the last extenSion file

recordegyi n w06, 888, hECO R H% Il 6, wherein:

the first management information recording area corresponds to a file
management system of a computer; and

the second management information recording area corresponds to a file
management system of a DVD video format.
28.  Arecording medium having recorded therein a recording
program which a program area is managed according to a management table
recorded in a predetermined area of a data recording medium to record a desired file
to the program area, the program comprising steps of:

recording, when the file is a moving picture file which can be read by a
dedicated reproducing apparatus for the data recording medium, the moving picture
file in combination with management information for the moving picture file to the
program area, while recording the address of the management information to the
management table;

recording, when the file is an extension file other than the moving picture file
which can be reproduced by the reproducing apparatus, the extension file in

combination with management information for the extension file to the program



30. The recording nmediumas set forth in claim28, wherein the extension
file Jgui de information is recorded in an area next to the | ast extension
file recorded in the data recordi ng nedi um
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area with selection of a recording format for the extension file and different from
that of the moving picture file;

recording guide information for the extension file, including at least the
address of the extension-file management information, to the data recording
medium; and

recording the address of the extension-file guide information to the
management table.
29.  The recording medium as set forth in claim 28, wherein the extension-file
guide information is recorded in an area next to the last extension file recorded in
the data recording medium.
30. The recording medium as set forth in claim 28, wherein the extension-file
guide information is recorded in an area next to the last extension file recorded in

the data recording medium.



