R -- -- - ---- 30 Cctober 2006 1 DESCRI PTI ON Recershisie: Meddrod,
Recor di ng Apparatus and Recordi ng Medium Technical Field The present
invention relates to a recording apparatus and a recording nethod using a
recording medium and further relates to a recording programfor recording
a predetermned file on a recording nedium such as an optical disk, etc.
and a recordi ng nedi um having the recg;ding program recorded therein. The
present invention is applicable to a BVD (digital versatile disk), for
exanple. In particular, according to the present invention, individual
management i nformation can be JE%S@BJHchgqguide i nformation for an
extension file and an identification code indicative of the type of the
ext ensi on fReeoiding deihae; Reicording A pparatub aigl Reoordiag Médiammt i on in the
managenent information are allocated to the extension file guide
information to extend the disk recordability sufficiently for recording
also a file of still pictures other than noving pictures. This application

cl ai @ity of the Japanese Patent Application No. 2002-134045
fil ecﬁ%aﬁ?é‘g‘ﬂgﬁe%oz, the entirety of which is incorporated by reference

herein. Ba round Art. Conventionally, there are available DVDs as_
| ar ge- capact £y RSEFRLANYENEICD Jplagss: &het reoowling apparatus and a recording

method using a recording medium, and further relates to a recording program for
-+ recording a predetermined file on a recording medium such as an optical disk, etc.
and a recording medium having the recording' program recorded therein: The
prescnt invention is applicable to a DVD (digital versatile disk), for example. In
particular, according to the present invention, individual management information

-7 can be accessed via guide information for an extension file and an identification
code indicativé of the type of the extension file in consideration and recording
format information in the management information are allocated to the
extensibn—ﬁle guide information to extend the disk recordability sufficiently for

- recording also a file of still pictures other than moving pictures.

This application claims thc priority of the Japanese Patent Application No.
2002—1340'45 filed on May 9, 2002, the entirety of which is incorporated by

reference herein.

- Background Art

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




2 including witable DVDs (digital versatile disk) such ag i dddP256
(DVD-recordable), which is once rewitable, DVD-RW (DVD-rewitable) and
DVD- RAM ( DVD-random access nenory). 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 played by a reproduce-only DVD player or a conputer to
reproduce the video data. FIG 1 shows a chart explaining the DVD video
format - based | ogical format of an ofical disk. As shown in FIG 1A, the
optical disk logically formatted according to the DVD video format has an

i nf or FREIAING CCPHENIE ADREDS hedpgfal detsasTt | idk)a anme agl led PVErgkin' at
the i nnerno circunference thereof, a data zone and a zone call ed
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des: r &1 PasoRdbICh, SHTER is HAGLIEFHEATE, DRD-RV BYRURED 483 o,
the d zon opnsj,.sts of a UDF (universal djsk for ar l] e system
ar ea) wam@—ﬁﬁ%@r ?C%Séaﬂ{ewwﬁanaézwé?ﬁ%m@ﬁamﬁ% e%f)f A2
and a real-time data recording area A3 in this order fromthe |ead-in zone.
The UDFVEMR WNBngaddeo dater eeortied thereindoradforsras gemplyingrivshrtheild¥Bused to
manage files of video data recorded in this optical disk. O these UDF and

VMG - aiidés fotat e e playell by @Iire%zjdgudekmlg DVID phlay@r opadcomiputdraie
a

recorded thereto TOC information | e of contents) used for managenent

o R s s URgge, Che oal 1y e it record g argw A3 e
- conputer, %V\f :l;lllcowhsz‘.i \éech%atcgﬁﬁgﬁlig’g & DB g3 Format-based logical format
of an optical disk. As shown in FIG. 1A, the optical disk logicaily 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—ﬁme 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 (tzible 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




3 thereto managenent information used for managenent of ghlokhiR: ¥hdieo data
recorded in the real-tine data recording area A3 in a format conpati ble
with the - file nanagenent system of the conputer. As shown in FIG 1B, the
real -tinme data recording area A3 is a programarea where real data are to
be recorded, and will have video data recorded therein in wunits of VTS
(video title set; will be referred to sinply as "title" wherever
appropriate hereunder). It is also inportant to note that as shown in FIG
IC, the "VTS' is conposed of VTSI (video title set information), VISM VOBS

(vi decthepdtpeatargigbndent iiferndatidh, udekd Tor VidBBagamdap ofbalic ths efidéer ddtat | es
in a VTS), and VTSI BUP (backup of VTSI) in this order. VTSTT VOBS w ||

have r : : j [ res 1 xp 12 f ed

Vi deo SpLieLin WIPRENR ek YOMRADE RER RS S S RIE SR SPITROETS eco
I nf o% on etc. for man ment of the video data conposed of real data,
and DAREEGIPERT FyRfem CH9OERY: of the video data recorded thereto.
It should be noted that VISM VOBS is an option and VTSI BUP is a backup of
VTSI . \Wen Abshapavie BEgi LB the wrltune datasresarding arevMsuiset progra@saread fil e
can be searched based on UDF for reproduction. Wen the opti-cal disk is
accesswlieteyreml dW apk dpebe recarded) and filk hase Wdes datx besbrided élerein WG f or
reproduction. Namely, UDF is supported by the file managenent system of

10 SO O Y T8 AL Do P Ao e
opti cal, JhRtateXerPihals 4P¥Palso important to note that as shown in FIG. 1C, the
“VTS” is composed of VTSI (video title set information), VTSM VOBS (video
object set for the VISM), VISTT 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 ﬁlenu of the video data recorded thereto. It should be noted that VISM
VOBS is an option and VTSI BUP is a backup of VTSI.
When the above optical disk is accessed by a computer, a desired file can be
‘sca;ched 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 reprodﬁction.
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

DVD player to manage video data recorded in the optical disk.




4 Video data is witten to such an optical disk by eithergas.ibyrebesgent al
recording nmethod (wll be referred to as "I NC net hod" hereunder) or
restricted overwite nethod (will be referred to as "ROW net hod"
hereunder). The INC nethod is intended for sequential recording of video
data, while the RONnethod is applied to an overwitable optical disk. In
the ROW nethod as well, however, video data which are to be recorded to a
fresh (unrecorded) area will sequentiglly be recorded. In these INC and
ROW net hods, an RMA (recordi ng nanagenent area) formed al ong the inner
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VTSI and VTSM VOBS are _reserved by padding as shown in FIG 2A. It should

be not@Erige mpthod fwilll g referredstot as & coaathod? hesewnddrhg Fhe dNEA by
recordi ng ‘there dumry data such as null (zero) or the like. In the ROV

net hodmetttoehist ineeseledr ﬁﬁ%@ﬂlﬁﬁ%ﬂ%ﬁﬁn F\dfckfided data, 2WRile IhE FOW fldthod
recorded to define a VISTT VOBS of real data as shown in FIG 2B. Upon

conpl efisi ylief tbe&pa%ﬁeri% b@ﬁbaldafsﬁ. ungehe RISW in&étﬁodaas\géh, Rbenyea is

defined, "and padding Is or securing recording areas for’ subsequent
e VKSR WA 16 R r LY alfPestl oriondb] et Sl g aeitl o
opt 1 oate HoRdes,*: b tredps BUCGLBEW msthods: an RMA' Gecording management
area) 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 VTSM 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 in FIG. 2C. Thus, one VTS is recorded in the optical disk by the ROW




5 method. In the RONnethod, for continuously recording3iggwter bodd e, real
data are recorded follow ng a padded area for a preceding VIS to define
VISTT VOBS and VTSI BUP areas, and then padding is done for securing
subsequent titles VISI and VISM VOBS, as will be known fromFI G 2D.
‘Subsequently, areas are defined for titles VISI and VISM VOBS as shown in
FIG 2E to thereby record successive VISs to the optical disk as shown in
FIG 2F. In the RONnethod, for succ@ssively recording titles, sinlar
padding is done to record VISs sequentially. On the other hand, in an

opt i camethi®k havi ng such VTSs sequentially recorded therein to define a
real -time data recording area, the RONnethod defines UDF and VMG areas by

{1 nal | zat| o REROWPIIEER, 15: BRAGh NI BRaB M| B B2 Byhopsbr oY

establish conpatibility wth a rea optrca
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inner-cifg e tial leading area by paddi ng. In the Japanese | aid-open
' patentam{lwg,laé hanGas. andtenoeaiieg 1s done for samBingnshitzeqeetanbss, VIRSIi s
proposed to record the top address of VISI corresponding to a nmanagenent

tabl e dmt EBSM MGBIeas widh bei knowhefrone F16F. 2D, ubiseghertiykareas are
correspondingly to recording of a title, manage the programarea according

successive VTSs to the optical disk as shown in FIG. 2F. In the ROW method,
for successively recording titles, similar padding is dome to record VTSs
sequentially.

On .the other hand, in ar_x‘ optical disk having such VTSs sequentially
recorded therein to define a real-time data recording area, the ROW method
defines UDF and VMG are.as by finalization, and then lead-in and lead-out as
shown in FIG. 2G to thereby establish compatibility with a read-only optical disk.
I‘; 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 mﬁnagement table formed along the inner circumference of an
' opticai 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




30 COctober 2006 6 make each title accessible wth referegperiduer big
managenent table even in a step before the finalization. It is conceivable
that such an optical disk is played in place of the nagnetic tape in a
portabl e 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 use with the portable video disk recorder should al so

desirably be capable of recording stgll pictures other than noving
pi ctures. A possible approach to the above problemis to record still and

MOV NGyaRk Ghkh Qitld h@&sbgﬂéwvm@tréfébn@l% fé(; Y rﬁﬁﬁ%gﬂie@@ thih1e &Y iPa %’k@ ur es

to DVD video format and nmanagenent infornmation-for the noving plctures to

the U d s while recording the other file (still picture file
in th:%s%tﬁg@s%\él\fﬂgﬂ{a?ﬁ@ noving pictures to the UDF area alone. Thus, it is
considered that the file managenent _ system of a conputer or the like is
based on t HE ippnegvablg: thahsu ﬁblﬁpélcazdrslmsmlawd & plasevitbe magnetic

real -tinme data recording area being a programarea. Also, it is considered
that tthpe iV porgie videbaseokden t hie thMZase, sinee thé coaventésealdvidesapd i | es
other than the noving pictures wi thout influence of the reading by the DVD .

~pl ayeFrecé‘é(fé@ﬁ&h&c&b@r@ﬁ&ﬂiﬁkﬁ)ﬁ&{gﬁés h@@yé@%ﬁ%@iﬁ?fcﬂﬂ&??éﬁ@f hﬂg)ﬁﬁg} apgh file,

required for organizing suc UDF, i1s provistonally recor ong with a

= 11 Sh U8 i AR S P BRSO R L 7,
50 recording still pictures other than moving pictures.
A possible approach to the above problem is to record still and moving
picture files to an optical disk by recording the moving pictures to DVD video
format and management information for the moving pictures to the UDF and VMG
areas while recording the other file (still picture file in this case) than the moving
pictures to the UDF area alo.ne. Thus, it is considered that the file management
-system of a computer or the like is based on the UDF so that the computer can all
files recorded in a real-time data recording area being a program area. Also, it is
considered that the DVD playér is based on the VMG so that it can record such
. files other than the moving pictures without influence of the reading by the DVD
player. |
Also, it is possible that ﬂle management information for each file, reqﬁired
for organizing such a UDF, is provisionally recorded along with a still pibture file
to an optical disk until the latter is finalized.

In this type of optical disk, however, since it has a large storage capacity, so




30 Cctober 2006 7 it may not only be used in a video regppd@hedIpop! ace of
a magnetic tape but also nmay be used in a variety of apparatuses and
systens to record other files than noving and still picture files and
manage the recorded files according to managenent information applied in
each of such apparatuses and systens. In this case, on the assunption that
a managenent information format is defined for each type of a file in
consideration, each time a recordable file type is added, the nmanagenent
information nmust be defined, which will lead to increased trouble in
procedure for enabling an optical disk drive to additionally record a new
file. Note that in case an optical disk drive is used wi thout definition of

such 3¢ IR bd i i plRRtdCamAbicl pk ibudlalgeed SO
Shop it niBASEERh Tl I %a‘ﬁga‘i?fé‘%?’d?ystgm |48 meliekic p type will be

a0l Bedysdl 5 AGET UGB ol Sed Hiorhsol i e
opt 1 cothng At SIFAERR Hen dofh i esr O abiG et By BEBPRIHE Uoparacus
over copbaERBRAb B TR BReked B Bt BRDDHB e 2BV HFEDy pr ovi di ng a
recording ?1‘1) Qcﬁirsaéaljsz, %g t%xétgsgﬁlg‘lp%i%?ﬁthat a management information format is

defined for each type of a file in considération, each time a recordable file type is

added, the management information must be defined, which will lead to increased

trouble in procedure for enabling an optical disk drive to additionally record a new

file.

Note that in case an optical disk drive is used without definition of such a
managerment information format, the optical disk is finalized so that in a

UDF~based file management system, a file of this type will be managed in a

directory structure for which the file is not intended.

Disclosure of the Invention
Example embodiments may overcome the above-mentioned drawbacks of
a conventional recording apparatus using an optical disk as a recording medium by
* providing a new recording apparatus and recording method using a recording
medium.
Example embodiments may overcome the abovc—mentiqned

drawbacks of the related art by providing a recording apparatus




8 and a recording nethod using a recording nmedium a recesaiidelIRgr am for
recording a file on the recordi ng nmedium and a recordi ng nmedi um havi ng the
recordi ng programrecorded therein, capable of assuring a sufficient
extension of the disk recordability for recording also a file of stil
pi ctures other than noving pictures. In accordance with the first aspect
of the present invention, there is provided a file recording apparatus,
conprising a file recording nmeans for nanaging a programarea of a
recordi ng nmedi um according to a managenent table recorded in a
predeterm ned area on the recording nediumand recording a desired file to
the pmdohacardipg Meticd usind @ fddoeding fdBYi) G I@é@drﬂixﬁ%]fﬂrbgah@rmt ted for
reproduction by a dedicated reproduci ng apparatus for the recording
medi u bt eian e ' ' [ ] [ Lon for
Fecorldiflelanflld %fxi fbcofding%@&iﬁ%, ahd Y %ﬁ%ﬁﬁg}]ﬁ? KV tﬁe

the noving picture e to a programarea, ess o0

manag 1 | ' e - abl d n the
i1 Rt pRSRb Pbcrded BRIERF Rabie I A ERRERLRIAER Groioli8Fey (o be
readab] e a dedi.cat ed reproduci apparatus,.for,_the .recording.nedium it
bei ng the G oA BRE ok FRGRIRE I AR 8 i mifsmbeemer iR sitiafEon T or
the extension file to the program area; guide information for the

ext en®GHSS; | e, including at least the address of the individual managenent
information, being recorded to the recording nedium the address of the

ext ensi on-Jn aceoglange witly berfirst aspeeicafiihe prasenisyentison, thereanprgoidad a t abl e;
and an identification code indicative of an extension file type in the

cor r edplendéarding apparatisdompnsige mele recdrdim@eans dmdmasagindiang f or mat i n
t he managenent

program area of a recording medium according to a management table recorded in

a predetermined area on the recofding medium and recording a desired file to the
program area; wherein, the file is a moving picture file formatted for reproduction
by a dedicated reproducing apparatus for the recording medium, it being recorded
in combination with management information for the moving picture file to a
program area, while the address of the management information is recorded to the
management table, or when the file is an extension file other than a moving
picture file formatted to be readable by a dedicated reproduc.ing apparatus for the
recording medium, it being recorded in combination with individual management
information for the extension file to the program area; guide information for the
extension file, including at least the address of the individual management
information, being recorded to the recording medium; the address of the

- extension-file guide information being recorded to the management table; and an
identification code indicative of an extension file type in the corresponding
in.dividual ména-gement information and recording format in the management

information being allocated to the extension-file guide information.




information being allocated to the extension-file guide inbenpaiiong. - --
--------- 30 Cctober 2006 8a In accordance with a second aspect of the
present invention, there is provided a file recordi ng nethod, conprising
the steps of managing a program area of a recording nmedi umaccording to a
managenent table recorded in a predeterm ned area on the recordi ng nedi um
and recording a desired file to the programarea, wherein the file is a
noving picture file formatted for reproduction by a dedicated reproducing
apparatus for the recording nmedium it being recorded in conbination with
managenent information for the novigg picture file to a program area,
whi |l e the address of the managenent information is recorded to the

managenent 1 aklopdarle WHER seBénd hifedt df e BidsBRtIVBnfibhShetd R than a moving
picture file formatted to be readabl e by a dedicated reproduci ng appar at us

for t r.di j ' ' : ' [ i i £-h i ndividual
mnagﬁ%gﬁﬁ?n%%ﬁﬁié%qlb?h@h telngiﬁg‘{ﬁﬁ% %@P%%Eggﬂ‘%%dgr% gir%ﬁrgr ea; guide
information for the extension file, .includin t ast the.address of the
it v RS akies ke e ANEh Hcbr fia b AindtisfleRabEItuttT als: af ng medi um
t he address af (ihe ext ensi on-file guide inforpmatiaon ql:/){g.lga([%; recorded to the
manag teryped areg,on the recqEking medlym, And FEerding a dasir to4He ext ensi on
file type in the correspondi ng individual managenent infornmation and

r ecor drpgFabatea: Whereithihefda aye maving piciwiedile dormpattadforrensededtion by t he

extension-file guide information. In accordance with a third aspect of the
pr esemtdadncased repmodudieg eppasatps dor thedecording medium, it being recorded in

combination with management information for the moving picture file to a
program area, while the address of the management information is recorded to the
management table, or when the file is an extension file other than a moving picture
file formatted to be readable by a dedicated reproducing apparatus for the recording
medium, it being recorded in combination with individual management information
for the extension file to the program area; guide information for the extension file,
including at least the address of the individual management information, being
recorded to the recording medium; the address of the extension-file guide information
being recorded to the management table; and an identiﬁcdtion code indicative of an
extension file type in the coxrespohding individual management information and
recording format in the management information being allocated to the extension-file
guide information.

In accordance with a third aspect of the present invention, there is provided
a program for recording a fileon a recdrding medium, comprising: program code for

- managing a pregram area of the recording medium according to amanegement table

recorded in a predetermined area on the recerding medium; and prbgram code for




a program for recordlng a file on a recording nmedi um coypbh%bggﬂmgrogran1
code for nanaging a program area of the recording nedi um according t
managenent table recorded in a predeterm ned area on the recordi ng nedi um
and program code for 30 Cctober 2006 8b recording a desired file to the
program area; wherein, the file is a noving picture file formatted for
reproduction by a dedi cated reproduci ng apparatus for the recording

medium it being recorded in conbination with nanagenent information for
the noving picture file to a program area, while the address of the
managenment information is recordedgbo the nmanagenent table, or when the
file is an extension file other than a noving picture file formatted to be

r eadabbQrdiig @ JISIECHE 86l tHeSROSAHFABS, wmaﬁrﬁeqﬁe{sqmbbﬁgr;ﬁ@tafecﬁleg medi um it
being recorded in conbl nat ion with individual rranagerrent i nformation for

the e r t he
ext ’f&‘?ﬁhﬂf ?F‘%“l’ Sﬁd@?%%’%??%lﬁ‘é%%gép A5 BTG hRBhE
managene i n rde Q. the r t he address
or ¢ PR bR TR edglaﬁ%l??lﬁ?@ ﬁ]orﬁ‘aﬂ%g%e‘} o5 D mnagenent
table; and an id ntlflcatlon code, in an exten5| on file type in
the EMVIRE BLTHTCHALS; th i RIOZRR atcan %9 p meRageBcfecor di ng for mat
in the managenent |nf or mati on bei ngab?l I ocated to the extensi gp file guide
i nfor HPrBaIon 1§ recordsidda faemanagement gble, pr 3dsa dhe e is Freexersi@ntle nvent i on,
there is provided a recording nmedium having a program code recorded in
sai d otur than asapdng pegurarfile foatted trobé wiadahle by agledmatesepfosiucimgnagi ng a
program area of a data recording nmedium according to a managenent table
r ecor dpphrats fomthe dejoeding neslinen beingtieeorded in combination with individual
management information for the extension file to the program area; guide
information for the extension file, including at least the address of the individual
management information, being recorded to the recording medium; the address of
‘the extension-file guide information being recorded to the management table; and
- an identification code indicative of an extension file type in the
- corresponding individual management information and recording format in the
management information being allocated to the extension-file guide information.
In accordance with a fourth aspect of the present invention, there is provided
a recording medium having a program code recorded in said medium, said program
code comprising: program code for managing a program area of a data recording
medium according to a management table recorded in a predetermined area on the
. data recording medium; and program code for recording a desired file to the program
area; wherein the file is a moving picture file formatted for reproduction by a

dedicated reproducing apparatus for the data recording medium, it is recorded in

combination with management information for the moving picture filetoa




data recordi ng nedium and program code for recording a g&8i8a Jgoke to the
program area; wherein the file is a noving picture file formatted for
reproduction by a dedicated reproduci ng apparatus for the data recording
medium it is recorded in conbination with managenent information for the
noving picture file to a 30 Cctober 2006 8c program area, while the
address of the managenent information is recorded to the managenent table,
or when the file is an extension file other than a noving picture file
formatted to be readable by a dedicated reproduci ng apparatus for the data
recording medium it is recorded inggonbination with individual managenent

i nformation for the extension file to the program area; guide information

for the. t [ it | ' 3 i ndi vi dual
ranag BrEREE FEEAPRIG I rdrel b Bl e R Iy B R o e e he
addre h tension-{i | -gui de, I nf orsmt i.0n | ng. recor to the
mnagi‘f?éﬁ%eﬁlglgﬁ tglﬁlea dwgﬁnl eﬁ]tei 1? #%gﬁegﬁloﬁ Oﬁ%{(}?&? ?‘%Pé’%gg pgﬁﬂgxt ensi on
file in. t orre di nq i.ndi vi dual, managenent .inpfornmation and
Fecor BEErBried fo bR el Briftte rrprueng Aamanis b e dalh { o t he
extension-fil e@{gui de information. Alsq disclosed . is a recording apparatus
and - r BRCFUPE gnsriivme i inseqegded arenmabingtion avithndividueldnanagesanénsi on fil e
other than a noving picture file formatted to be readable by a dedicated
r epr othformatien feirthe extensiontfile to Swapragragn areasiguideiisformationder tha conbi nati on
wi th individual managenent information for the extension file to a program
ar ea ektehkienrfdeandiudingradeasnthgaddiess affthe imdividnal menagdneenext ensi on fil e,
i ncluding at | east the address of the individual

information., is recorded to the data recording medium; the address of the extension-file

- guide information being recorded to the management table; and an identification code

indicative of an extension file type in the corresponding individual management

information and recording format in the management information are allocated to the

extension-file guide information.

Also disclosed 1s a recording apparatus and recording method using

recording medium in which an extension file other than a moving picture file

formatted to be readable by a dedicated reproducing apparatus for the recording

medium is recorded in combination with individual management information for

the extension file to a program area of the recording medium; guide information

for the extension ﬁle,' including at least the address of the individual

management information, is recorded to the recording medium; the address of

. the extension-file guide information is recorded to a management table; and an
identification. code indicative of an extension file type in the corresponding

individual management information and recording format in the management

. information are -




management information, is recorded to the recording nmediyflbheqddress of
the extension-file guide information is recorded to a managenent table; and
an identification code indicative of an extension file type in the
correspondi ng individual managenent information and recording format in

t he managenent information are 30 October 2006 8d allocated to the
extension-file guide information. Al so disclosed is, in a programof a
recording method for recording a file on a recording nmedium an extension
file other than a noving picture file formatted to be readable by a

dedi cated reproduci ng apparatus for thg recording nediumis recorded in
conbi nation with individual managenent 30 October 2006 9 information for

t he e%ﬂ@éb?é(?fbo?{%f{é&&i@ﬂﬂfl@ggﬁ;@iiﬁfcﬁﬁﬂfoﬁ he recordi ng nedi um guide

i nformation ext ensi e, Including at |least the address of the

i ndi vi dual t: .1 nfor i i.S. I t ol di um
the addr esd 8 ORRERRL oo ML BRHraR Lo g g ST pE it B 0F L 5E TR AT
managenent tabl.e: and.an iden%ifica%}on ﬁPde i ndicative of. an e fension
file o9ph TeGOrdiBEC BCLLBo AR Ratansty iliEapborathacAemoviTs dHGEHe oeang
recording format in the managenent inforpation are g%located to the

ext entirBrited @ brirendabls by @a&@dﬁﬁatecmsPWWm@@mS 3 ﬂa%v@owﬁpgbe

recorded in a recording nethod in exanple enbodi ments.
medium is recorded in combination with individual management




In the recording apparatus and the recording nethod of exameloBer 2006
enbodi nents, an extension file other than a noving picture file formatted
for reproduction by a dedicated reproduci ng apparatus for the recording
mediumis recorded in conbination with nanagenent information for the
extension file to a programarea, guide information for the extension
file, including at | east the address of the individual nanagenent
information, is recorded to the recording nedium the address of the
extension-file guide information is recorded to a managenent table; and
the identification code indicative & an extension file type in the
correspondi ng indi vidual nmanagenent information and address of the

managifefhatict firthé eRftndion Al t@?@ﬁﬁ%_réxﬁ &ELofcaRsbAIING nlignt gide
i nformati on, whereby an extension file other than a noving picCture file

s R e L R
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i nformati . For exanpl ¢, the ., identification code j ndj cgt,i ng the type

of ¢ HEcBReHiangode IndicRate 8€%§xf@ﬁ&ﬁg € typenigrthe gorresponging XigRdabi | i ty
- can be extended sufficiently for recording also still files, etc. other
t han menagemesitonfmmationemnd meesdingboovasimte vwhegeropptefermatayx atees and
advant ages of the exanple enbodinments will beconme nore apparent fromthe
f ol | callovgtedeibdahd edensiswfilegiule infortaton.

The program described above may be recorded in a recording method in
example embodiments.

In the recording apparatus and the recording method of example
embodiments, an extension file other than 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 extension file to a

- program area; guide information for the extension file, including at least the
address of the individual management information, is recorded to the recording
medium; the address of the exteﬁsi.on-ﬁle guide information is recorded to a
management table; and the identification code indicative of an extension file type in
the corresponding individual management information and address of the
management information are allocated to the extension-file guide information,

whereby an extension file other than a moving picture file defined in the DVD video

format can be recorded to a DVD video-formatted optical disk so that the




preferred enbodi nents of the present invention when takesyg pais&nigagct i on
with the acconpanying drawi ngs. Brief Description of the Drawmngs FIGS. | A
to 1 C explain the DVD video format; FIGS. 2A to 2G explain the ROWMbased
recording; FIG 3 is a block diagran1of the optical disk drive according to
the present invention; FIG 4 shows a flow of operations nmade in the
recordi ng and reproducing procedures perfornmed in the optical disk drive
according to the present invention; FIGS. 5A to 5H explain recording of an
extension file in the optical disk drive according to the present

I nvention; 30 Cctober 2006 11 FIGS]IQ)6A to 6D explain processing of the
managenment information in the optical disk drive according to the present

| nvengi@hsioh %E/ﬁnar}@c&% I Rirflal o PHRGRERA I ;ﬁian%?&nm&ﬁﬁﬁ%n ifgf or mat i on

for additional ‘recording of the extension FIFrG 8 shows a flow of

e S IBRR I S0 SRR Bt RIS e
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the Opetcloﬁ?mg ?’(!)r%ll(atl()%r(l)fvtﬁe (il(\)f{d?ll I%ahggetn?gntp 0?1?12%10;1 nlyoernetxlal?nrf)’le only the
identification code indicating the type of the extension file has to be changed.
Thereby, the disk recordability can be extended. sufficiently for recording also
still files, etc. other than moving picture files.
These objects and other objects, features and advantages of the example
embodiments will become more apparent from the following detailed description of the

preferred embodiments of the present invention when taken in conjunction with the

accompanying drawings.

Brief Description of the Drawings

FIGS. 1A to 1C explain the DVD video format;

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

FIG. 3 is a block diagram of the optical disk drive according to the present
inve_ntion; |

FIG. 4 shows a flow of operations made in the recording and reproducing
procedures performed in the optical disk drive according to the present invention;

FIGS. 5A to 5H explain recording of an extension file in the optical disk

drive according to the present invention;




FIGS. 11A and 11B expl ai n managenent informati on enpl oyedqigatdpagrogpt i cal

di sk drive according to the present invention; FIGS. 12A and 12B expl ain
managenent information enployed in the optical disk drive according to the
present invention; FIGS. 13A and 13B expl ain individual information
enployed in the optical disk drive according to the present invention;
 FIGS. 14A to 14D expl ain processi ng of the managenent information in the
optical disk drive according to the present invention; and FIGS. 15A and
15B expl ain processing of the managenment information for additional

recordi ng dfIGBe6axtenbbl explain roGssing ofiche A0MgehenBdaforiatéor an thar ryi ng
Qut the Invention The enbodi nents of the present invention will be

descr ighetbal AigkedAve abedrding v tHe pRkEAENRRNEANE he acconpanyi ng drawi ngs:
FIG 37is a block diagramof the first enbodi nent of the optical disk drive

according t e~Rr [ i opkical_ di | Vie ol ral.ly
i cated Niqn 2B BT REN el el B i spdtighbpln e InBIOT AR
vi deo recorder dggj{. ne to record_.pi cked up pictures to an optical disk 2
whi ch adeigorslsecRpiie of the extension fildie optical disk drive 1 shown in FIG 3
includes a video input block 3 which nakes anal og-digital conversion of
vi deo si gndfl&.cphomsda Blow gifceperatipng ogpdevimtie (avordisigoprocednrey il doe
signals supplied froman external apparatus to provide video data. It
shoul @preahdiskddtivehceording & tHeyprefed lvetion;
FIG. 9 shows a flow of operations made in the reproducing procedure in the
optical disk drive according to the present invention;
FIGS. 10A and 10B explain guide information employed in the optical disk
drive according to the present invention; |
FIGS. 11A and 11B explain management information employed in the
optical disk drive according to the present invention;
FIGS. 12A and 12B explain management information employed in the
optical disk drive according to the present invention;
FIGS. 13A and 13B explain individual information employed in the optical
disk drive according to the present-invention;
FIGS. 14A to 14D explain processing of the management information in the
optical disk drive according to the present invention; and

FIGS. 15A and 15B explain processing of the management information for

additional recording of the extension file.




nmeans incorporated in the optical disk drive 1 is controhhegid dode”V
(Central Processing unit) 4 also included in the optical disk dr|ve lto
provide results of imaging conposed of noving pictures and still pictures.
Thus, the video input block 3 operates in response to the control by the
CPU 4 of the pickup nmeans to selectively receive either video data
conposed of noving picture or still picture data. The optical disk drive 1
further includes an audio i nput block25 which makes anal og-digital
conversion of audio signals picked up by a m crophone or audio signals

suppl i}?é’st“MBHb%ﬁ@h it PO it data. The optical disk drive 1 also
I ncl udes a corrpresslq'g and g?éjog[EVG whose 30 Cctober 2006 13 node of

operation i chan d undere he cont raol at.a _for
recorai no oo efEietHG S PP lﬁvgafw Wi pescodd, B SRRICBURY 2tai o
dat a 1c;pl Led fromthe video |nput block 3 and audio i nput bl ock 5,

r esped¥ith geterengedto tb@r@ﬁ?@%@ﬁéi(%\@fwl@@ﬁ 6 will use a random access nenory
(RAM 9 to nmultiplex the video and audi o data by conpressi on and supply
the data t &Fl&.hkadaibiock didgram of the dxsbemboditenthef trenoptcal, diskrdrive
reproduction of the video and audio data from the optical disk 2, the

conpr %%ébﬁiiﬁ%"@ Bk GkséntVinbEnBbR0 JIR 7{5@1:&?%19 di'i‘%'ebirsﬁgéﬁerhn 1ﬁéic§te%lupp| i ed
nto video an

fromthe hea [ nf ormati on processor dio” data, then

eXpanguihia rdefeand Al BpehPaick HRREY Y 8 brafEuRtPldodt B dRARGET

dat a re ‘particul arI Y, a recor 0 processor

in the to record picked up pictures to an optical disk 2 which is a DVD.

More particularly, the optical disk drive I shown in FIG. 3 includes a video
input block 3 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 oﬁtical disk drive 1 is controlled by a CPU (Central
Processing unit) 4 also included in the optical disk drive 1 to provide results of
imaging composed of moving pictures and still pictures. Thus, the video input
block 3 operates in response to the control by the CPU 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




conpress/ expand block 6 is controlled by the CPU 4 to conprRssheyYbfp data
supplied fromthe video i nput block 3, and outputs the conpressed data. At
this tinme, in case the video data is noving picture data, the

conpress/ expand block 6 wll take the MPEG 2 format for conpression of t he
video data, and in case the video data is conposed of still pictures, the
conpress/ expand block 6 will conpress the data in the JPEG (Joint
Phot ogr aphi ¢ Codi ng Experts G oup) fol3mat, and output the conpressed data.
Al so, for data reproduction, the video processor 8 will expand video data
out putmbdenofaopetiationlie>xadranged antdes therdinfol YoftthetOBU 4 ab mabceddPista Xoor

JPEG in which the data has been conpressed, and output the expanded data.

o Cbtz%@%fdﬁ%expaeﬁo&\gcfm 2\46&? ﬁpé’aﬁgalig‘“ﬁﬁ' cBchthﬁHEB fanHl ﬁdlﬁ'd‘qﬁﬁd in

t he conpress conpres’s au a out put romthe audio
I nput bl o n o _format .o I|n

F of matSURRedo TR Ny iotiok Bt Ao cneSt Bloeic, Fesnstiftiy, he
reproduction, the audio processor 11 will expand audio_data supplied from
the mfampressexpand Dieck GrwUl usea rgpdemdiereas memeny (RAM) P é@dﬂﬂﬁ- HexX t he
mul ti pl exer 10 makes tinme-division nmultiplexing of video data output from
t he vithewifeoaadaudiddatadbypedmprdsdian antpupply tre dite tawchend infonestion 11,
and outputs the nultiplexed data to the header information processor 7. On

the Cg?}\kl)héésbbr F.orodahe cRRFAYUEE! Rprodi@idi bF ithe 180 &ﬁd Yhildio agefrobre

time- i sion nmultiplexed data output fromthe head informtion processor 7

nto Hbdse: andides)! theldshpralibpRE MobRRRiA A hSe HISRAMES BigeassOr 8

and a

the data supplied from the header information processor 7 into video and audio
data, then expand the video and audio data, respectively, and output the expanded
data.
| More particularly, for data recording, a video processor 8 included in the
corhpress/expand block 6 is controlled by the CPU 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 (Yoint Photographic Coding Experts Group) format,
and output the compressed data. Also, for data reproduction, the video prbéessbr
8 will expand video‘ data output from a multiple;g:er 10 correspondingly to the
| format, MPEG-2 .or JPEG, in which the data has been compressed, and output the

expanded data.




processor 11, respectively. The optical disk driver 1 al | a
nmoni tor bl ock 12 constructed of a display nmechanismto ?gé%%%%ygﬁ%%o dat a
supplied fromthe video input block 3, audio data supplied fromthe audio
i nput block 5 or video data and audio data supplied fromthe

conpress/ expand bl ock 6, and an audi o processi ng nechanism Thus, the
optical disk drive 1 according to the present invention can nonitor
captured pictures and sounds and resylqts of data reproduction. The opti cal
disk drive 1 also includes a video/audi o encoder 13 which conpresses video

q di . ; o 5
?gspggt : \C/)elctfléla%%%{@i%églgﬂg é&g‘&gpgo g‘%@éﬁf;gﬁﬁggf‘];a?g%ﬁﬁh%@é’g@r%égg?‘ Xpand 30

Oct ober, 2006 ..15 bl ock 6 i.n predeterm. ned_fornats, respectivel

out put ofk will Sopp e audioaFa otk the A QdhpEHRIosk it MBEG i ve 1
according to the present invention enables to nonitor captured pictures
and sdorast,aRellieauiios formataon arlipeardBCM dorwat, ardk outpuérthalcaapp@ssedis. For
data recording, the header information processor 7 is supplied with

tine- dla.si On the ¢omttayedotdhan mppoduciod, rthendudéo peaausess] expahexpdmik 6
and adds, to the time-division nultiplexed data, header information unique

52l g oA SRU RIS 0850 L 52 RGBT 11T 01
R T T R C T R AN S
st Video Etglu(guttpﬁg %r%nq %.lt’lg v&gcoam%\(/:%ssor 8 and audio data output from the audio
- processor 11, and outputs the multiplexed data to the header information processor
7. On the contrary, for data reproduction, the multiplexer 10 will break the
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.
'I‘he optical disk driver 1 also includes a monitor block 12 constructed 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 diék 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




signal processor 14. Also, for data reproduction, the he | tion
processor 7 wll separate, fromoutput data fromthe DVD%?sgﬁgggg?@%essor
14, head information having been added at the tinme of recordi ng and out put
it to the conpress/expand block 6, and informthe CPU 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 standardi zed for the optical disk
2 and in this enbodinent, a still pitiure format is applied as the
extension file. For data recording, the DVD signal processor 14 will use a

r andonbRiekes $n pretowenmilfedt foraeins respectivety,rQid e@puactheadhts 20 ¢hé epmrgdt a
output fromthe header information processor 7 and add the error

correckhy e h Wp?fé ) , :
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reproduction, the DVD signal processor 14 will nake error correction,
descr at1§ ¢xigmah @ppa@des-ng of the output data fromthe analog front end

bl ock 16, nanely, process the output data in an reverse order to the order

i:n the dat aFoedataliregomling ¢ dhe eheaded informetidoh procsebt § &f sapplie@rwithsses
to the header information processor 7. Also, the DVD signal processor 14
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control, tracking ontrol, focus“control and sl cont _ _
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-header information or the like on an extension file which will be described in detail
later, under the control of the CPU 4, and outputs the data. Also, according to
information supplied from the CPU 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 it to the
compress/expand block 6, and inform the CPU 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 anal og front end bl ock 16 generates a |ight anpunt copt | | for a
| aser bean to be emtted froman optical head 19 to the ?@té@é@?}?@i 2, and
outputs the control signal. For data reproduction, the-analog front end
block 16 will keep, according to the |ight amount control signal, the
anount of | aser beam projected onto the optical disk 2 fromthe optical
head 19 at a constant value for data reading. On the contrary, for data
recordi ng, the analog front end bl ockjg6 will change the |evel of the

| i ght anmpbunt control signal correspondingly to the output data fromthe

DVD si Q { I . of _| aser..beam

nt or iR SRS Kot Lsedr 4 HELED LB ME. 415 ASRRi o 08 1EF 34, o
recordin correspondingly to,t out put data fromthe DVD signal processor
14. 300%PPHL2da g%mglf?glﬁl%%e,d 9E&W%§Slngdﬁ§u%ﬁas BIsgER! daja SFRAng £ 88 and
processes a result of detection of a return light supplied fromthe

opt i cadndlegdrarg angl leckrift.e a reproduced signal whose |evel varies
correspondingly to a train of pits formed on the optical disk 2, and

processes tOa ttepeotuasd foraiah réprodvictiony thé TH VIR RIdml iRbcdsRor Mdehdl]
reproduced data which will be supplied to the DVD signal processor

14.
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anal og front en erate a ng error signal and focus
error signal. of whi t | evel s vary cgrrespondjngl.y to magnitudes of
tracki%?(églfﬁ?ma?{bd ?’E%‘E}EITET P%’F’,eiy’rlggﬁé%st ﬁlFeP‘;}H"‘érdi‘tg&% ﬁﬂtref’ﬁ’%&o HdQl s in
the formof, digital signal to the CPU 4. The notor anplifier 18 is supplied
with tthe order an ghedatasrecosding prooires iagdoutpub s sesnlts of susl proresses

mechani sne corresponding to the drive signals.
‘ to the header information processor 7. Also, the DVD signal processor 14 make

digital-analog conversion of drive information such as spindle control, tracking
control, focus control and sled control data supplied from the CPU 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 bean 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 amounf control signal correspondingly to the output data from the
DVD signal processor 14, to thereby elevate the amount of laser beam
intermittently from thé value for data reproduction to a value for data recording

corfesp_ondingly to the output data from the DVD signal processor 14.




Mre specifically, the notor anplifier 18 drives to rotakg @SRt Bgde notor
20 and sled noor 21 with ones, for spindle control and sled control, of
these drive signals. Also, the notor anplifier 18 will drive an actuator
installed in the optical head 19 wth the drive signals for tracking
control and focus control, respectively. The spindle notor 20 chucks the
optical disk 2 and drives to rotate the latter at a predeterm ned
velocity. The sled nmotor 21 nmekes thetoptical head 19 novable radially of
the optical disk 2. Supplied with the Iight anmount control signal fromthe

anal og fronglsy)dthebbasloglfiont RadobBldddali haapliFRsind peoidssas |Asefutbegm from
a sem conductor laser 1 ncorporated therein, and focus the | aser beam on

the i | one I.n s A BT s b 18 the
opt 1 cJREETA 268 i€ G8hfh el SoBlicd figra g gpiical Medy IOV e Ruectl. e
reflected part, af the.l aser heam projected gn the optical. disk 2 i ui ded
to a IP %ﬂﬁlﬂ@&fmsﬁs@c%}&eﬁ%mo mglﬁyetoo% aiy of %@dﬁ’f@‘ﬁif’gugh

the objective lens, and the result of light detection is supplied to the
anal oghc opicak dask Rosnd peocesserethshieprodvecd signabfortinamgpdiffeatentietidn10 i s

novabl e by the actuator driven with the tracking and focus control drive

si gnalydeldoréproduicbd datacwhivh aill bocuppliedr @othe DWVIDT silghed ?ré‘d:eﬁs@or tlae
anount of |aser beamis intermttently el evated according to the |ight

ATOUNIWENHbSVE BRbocsiR 6Pihe RuINLPTERIY bt SRAUHORD (AC efalle Sy

optical di a vated in téenperatilre to retord desi
ther e B100RU ¢ visht BERMAHSS eiiRichh® YRR TGN At bodhs 'eor' gn8Pbt Galich! oK
the levels vary correspondingly to magnitudes of tracking error and focus error,
respectively, and output these signals in the form of digital signal to the CPU 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. Thé .s.ledl motor 21 makes the optical head 19
movable radially of the optical disk 2.
Supplied with.the light améunt 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




By executing a processing programpre-installed in the ophig@lpfbgls 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 anal og front
end block 16, the CPU 4 controls the operation of each of the conponent

bl ocks. More specifically, the CPU 4 will be supplied with a tracking
error signal and focus error signal detected by the analog front end bl ock
16 to generate tracking and focus contgol drive information, convert these
signals by the DVD signal processor 14 into analog signals and supply the

anal o igﬁﬁé [ L n \ | 5t he
trackigdr% and %lo?lij)sg 2‘3 ﬂ?ﬁ&@gp@?&%g@gﬁ%@& Is]%d,’ guﬂgg{@eggh&ﬁ {iﬁﬁh{e é %eader
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and the like. Simlarly, the CPU 4 will make a performance for spindle
cont r dens, Tared thxs resudipef Hghbdsteotionhis suppliéd tditheanatbg fronhendilockllédi sk 2,
have been described in the foregoing. Here will be described with

-refer-em@ogfécm@ IEhowr tid@pticdlheadq9 i 2IBehBle 19 thd diharor drives WRHEhOY the
CPU 4 for data read or wite after the optical” disk drive 1 is turned on.
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the light amount control signal, whereby the information recording area of the
optical disk 2 is locally elevated in temperature to record desired data there.
The CPU 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
CPU 4 controls the operation of each of the.component blocks. More specifically,
the CPU 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 controi the‘tracking and focus of the optical head 19. Also, supplied
with the header information detected by the header information pfocessor 7, the

CPU 4 will detect a laser beam-projected position, generates sled control drive




result of judgnment in step SP2 is negative (no optical di ' I n
place), the CPU 4 will repeat the operation in step SPzﬁﬁﬁgg?‘%zggitrary,
when the optical disk drive 1 has been turned on with the optical disk 2
| oaded therein or when the optical disk 2 has been | oaded after the
optical disk drive 1 is turned on, nanely, when the above result of
judgnent is affirmative (the optical disk 2 is set in place), the CPU 4
will go fromstep SP2 to SP3. It shoul® be noted that if the optical disk
drive 1 is turned off when the CPU 4 is repeating the operation in step

SP2, t fiforktion febhl g0 réfuleof |detdicH and %ﬁﬂ)}ﬂ?@h@ inforiiationeeo the D
reproduci ng or recording procedure (power off). In step SP3, the CPU 4

drives: . 1 L.cal t | o t

ci rcunDEnatSH TBkESest: 14 do TGP BeldB i T soBE Mo e IR PR, RS,

Cct obe 6 ..20 of reading the.innerppst-circunferential area fromthe DVD
si gnal &Biggégéﬁma%&.apﬁ 09%@%0%13%% Aonaly 2 is a finalized one, the
CPU 4 will acquire data in the VMG area fromthe DVD signal processor 14.
On the cont Theyhasid operatiopsiafdhe ’RY 4, Adirected to heg optieall disk 2, dwee bewa CPU 4
will acquire information in the RVA area fromthe DVD infornation

procesdeycribed Whehe togeddibg4 Whdrerwilbdse dasatbah with eefepémrered ithe flowt he
RVA area that data has already been recorded in the real-tine data
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-turned on. ‘Then the CPU 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
CPU 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 digk drive 1 is turned on, namely,
when the above result of judgment is affirmative (the optical disk 2 is set in place),
the CPU 4 Will go from step SP2 to SP3. It should be noted that if the optical disk
drive 1 is turned off when the CPU 4 is repeating the operation in step SP2, the
.CPU' 4 will go directly to step SP4 where it will exit this reproducing or recording

~ procedure (power off).
| | In step SP3, the CPU 4 drives the sled motor 21 to move the optical head 19

to the innermost circumference of the optical disk 2, and is supplied with the result




In this procedure, the CPU 4 acquires the data in the VMg &dephghgdata in
the UDF area as well. Wen reading the real-tinme data recording area, the
CPU 4 wll also acquire internedi ate nanagenent information, if any, found
recorded in the real-time data recording area. Thus, the CPU 4 acquire

al so managenent information for an extension file not defined in the DVD .
video format to enable reading of the extension file fromthe optical disk
2. The CPU 4 will record and hold asgeries of thus acquired managenent
information in a built-in menory. Next, the CPU 4 goes to step SP5 where it

will jodes | e ot a1t jﬁ{" [ ' en the
resul!t of Fﬁ}gg’sggﬂmliésrmaof% Hc?l%ﬁf\%éﬂﬁ%gﬁ’ g t%@ﬁ??ﬁé@&l:ﬂi rgg‘?%%?fﬁg
mechani_s ngt showy) ;t j:ect .t optical, di 2, and t hen 0. back, to step
sp2. 38 %;S%’o r 0 té% d‘ﬁg &S tahﬁngﬁ%?ff% %Qﬁé udpb’flﬂeﬁp%q%%éw 1heRS uct i on
for other than the ejection of the optical disk 2 fromthe user, the CPU 4
goes YN ares fromg thfbbét@ signalrprocessar (14, | (dndheapatiatyhéf theppptiea disker ' s
instruction is, recording (REC), reproduction (PB) or power off. \Wen the

user' £ inaot anyifimlized' &k, thee@PRUdcwilbmcquirehiafémvhtion deshé R4 tagga SP6 t o
SP7 where it will proceed to reproduction of a file fromthe optical disk

2 and i ni4 he 15 bARideS: T
(recOrf%j(?lﬁg)h'@?Dm lfcl:%)ﬁﬁiﬂfﬂgboe 1%fcr":' ggnt?slt%p “g%%{ Fﬁc g@ &hlgétgﬂ?%ﬂ% ?#Egrool}: eed to
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Ubr ar}galv ime .'ftgs%egggdiigg gréahgf ﬁlienoﬁttfcraff Lél(‘gsq( 5[] J?t sse(e)li‘c %lsltﬁg 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 CPU 4 will acquire management
information required for data write to, and read from, the optical disk 2.
In this procedure, the CPU 4 acquires the data in the VMG area and data in
the UDF area as well. When reading the real-time data recording area, the CPU 4
will also acquire intermediate management information, if any, found recorded in
the realtime data recording area. Thus, the CPU 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 CPU 4 will record and
hold a series of thus acquired management information in a built<in memory.
 Next, the CPU 4 goes to step SP5 where it will judge whether it is instructed
to eject the optical diék 2.  When the result of judgment is affirmative, the CPU 4
| will instruct_a loading mechanism (not shown) to eject the optical disk 2 and then

go back to step SP2.




finalization, the CPU 4 will skip over the recording proggifhel Softer SPS
since the optical disk 2 has been processed agai nst data recordi ng. Al so,
even in case the optical disk 2 is a DVD-RWwhich is finalized but
erasable, the CPU 4 will erase the data existent in the optical disk 2

wi th acknow edgnent fromthe user and proceed to data recording. \Wen the
user's instruction is "Power off', the CPU 4 goes fromstep SP6 to SP9
where it will proceed to turn off the&lpower to the optical disk drive 1 and
then return to step SP4 where it will exit this recording or reproducing

procedure. On Heecobs | jthean@upplichewdhous RisAaRHBNCFor YIRS iR @Rt i cal
disk 2 is DVDR the U4 will adopt the INC nethod to record a noving or

still pi ' : ] ' ' t h e

opti e B itk SR HPsfidhets3h e G BoROrNEESEI IS RRE ® acopt
the RQ/%rrethod.o.recor . ving aor still .picture fiile to {he optjcal

di sk Whegecs W l“(SngHWgF&l gﬁ%&r §3P§lﬂef§>u.§fﬂamp$wtmn tife TREQIEME @EQ), a
moving picture file and a still picture file to an optical disk having no
fil es rgprodusgionde@B) heir epawenaradfy, aVhengithe dusér's bynstheetiowiset‘Rd.
Updating RVA information acquired fromthe optical disk 2 and held in the
bui | t -(reproduotion)™} ke TRUM gsssf fomse skpddP6dot OPT ewhere itUi] FrdcdddGar eas
in the optical disk 2. Also, when an instruction for recording of a noving

o cas TRIOMRECR EARR ADRTIC GobRA ik 2GR folls ot 8PEct car ai ok 2

as shown 1 RgdL G fser Rdtrulidah G088 g the' CPU 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 CPU 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 CPU 4 will erase
fhe 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 CPU 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 procedure.
In the recordiﬂg one of the above procedures, when the optical disk 2 is
| DVD-R, the CPU 4 wﬂl adopt the INC method to record a moving or still picture
file to the 0pti.‘cal disk 2.  On the other hand, when the optical disk is DVD-RW or




CPU 4 will update the RVA data held in the built-in nennggckﬂ%% 0 G ven
an instruction for starting the recording fromthe user, the 4 wll
sequentially record real data in the noving picture file to define a VISTT
VOBS area, then generate nmanagenent information including the address of a
recording start position, file size, recording data, etc., and record the
managenent information to define a VISI BUP area. Also, to record
subsequent titles, the CPU 4 will regerve, by padding, areas for the
titles VISI and VISM VOBS as shown in FIG 5B. Further, the CPU 4 will

sequengyiah | r tep 1 mat ;o tarting at a positipn a
o1 adorar i RAMERECCTE ATRIRSRITER he ROBLIBLRAL T 3P MotpRTpcsund
recordi.ng of..VISTT VOBS h tarted to define areas for VTSI and VISM
VOBS, Rlﬁ@}f@@%‘b%&ﬁ@?ﬂﬁ@l Sfégédi ng of one title, as shown in 30 October
2006 23 FIG 5C. In these operations, the CPU 4 will record and hold the
managenment FliGS.0bAate cHfare chast tfor|explanatiom lofi the- revondimgr f ahmosiig For

recoding a noving picture file next, the CPU4 will simlarly control the

oper atpionweffileantd afstilheicwr@dent 41 @gﬁéalt QiskHuAnk! 0 Ifiled 960F&okd&] MOVI Ng
picture files by the met hod as in the conventional optical disk drive.

Thr ou | , es in, the
menor 3‘1 ?%éﬁ’e@ﬁgﬁb%gﬁ? gfeﬂ gﬁﬁ,’ bgﬁe g‘?jw“ﬁ“é@ﬂ ?ﬁ‘e I&Kﬁ?ﬁtﬁlﬁkﬁé@%ép P@Jgﬁja I'sk 2 by
the RAM dat,a.hel d in the ry at ti f ejection of the ical
i sk ACUIBRACEOR; fhe hertat Rk Y g hefl b e cowlt-ERandBetty s BRL A he
opticalemgisk drive 1 will be able to _access any yet-to-finalize optical

di sk Pegiarmsy paddiagcle reserve YEomk VMG areas in the optical disk 2.  Also,

when an instruction for recording of a moving picture file is given from the user,

the CPU 4 will define, by padding, areas for the subsequent titles VTSI and VTSM

VOBS in the optical disk 2 as shown in FIG. 5A. Also, with these operations, the
 CPU 4 will update the RMA data held in the built-in memory thereof.

Given an instruction for starting the recording from the user, the CPU 4 will
sequentially record real data in the moving picture file to define a VISTT VOBS
area, then generate management information including the address of a recording
start positio_n, file size, recording data, etc., and record the management
information to define a VTSI BUP area. Also, to record subsequent titles, the
CPU 4 will reserve, by padding, areas for the titles VTSI and VTSM VOBS as
shown in FIG. 5B. Further, the CPU 4 will sequentially record the management
information starting at a position a prédetermincd number of areas returned back
from a positiqn where recording of VITSTT VOBS has started to define areas for

VTSI and VISM VOBS, thereby completing recording of one title, as shéwn in




RVA. Note here that the CPU 4 will performthe above openrgidQhis, bhsouagh
appropriate updating of the managenent table held in the nenory. It should
al so be noted that the managenent table is indicated with a reference TV
in FIG 5. Note here that the managenent table TV is to nanage the program
area on the optical disk 2 and can record top and bottom addresses of VTSs
recorded in the programarea, and an area not accessed by any
reproduce-only optical disk drive (D¥P player) are assigned to the
managenent table TV. Thus, the CPU 4 will record, to the optical disk 2,

top anpxdqostomﬁﬂg{e%ﬁmerﬁﬁeﬁé eRROPPING, ﬁ@]ré%‘é?ﬂf‘?ﬁe i tthéelﬂéﬁ Sg'g\z%aﬁ' din

the nmenory thereo recording of |caI

updat e, abl T 30 Qctober 2006 24 the optical disk 2
accor d]in%hﬁpg IPRgeﬂﬁ}?aﬂé &?ﬁmlglﬁ‘m%@a’&ﬁ ‘1’."#2 menory inits free tine
and durlng Fjectlon of the optical disk 2 as well. Gven an instruction for
recordi ng oFOET¢qading atmpying pisinrenileunaxt, thenePEbY will similarkeeontroktber di ng

start position for real data at the top of an area reserved by padding.

Al so, apfrptipadofieabhaofithe ' comapehentcblavksf iy sefaeitially rbeordetny dhdveingt he
CPU 4 wll sequentially record still picture files be| ng extension f| | es

(i.nd 'C%bﬁﬂre filiek hyathe OV RESthBH dsrin'ih@coﬁizeﬁt‘ioﬁzﬁ%ﬁﬂ}dai‘ dfsk@ri %’Dr Further,

t he sequentially generates | nterned ate nartagenent mation for

Cor T espond MO ot abo v abctfrRhS he R EULY fprtaiefptAbMA ﬂaﬁa R
I nfor m%}x?or}ylt?lereo a%lﬂrl)f)flla{]ely, ané rewrltes 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 CPU 4 will perform the above operations through
apprOp;iate updating of the management table held in the memory. It shounld also
be noted that the management table is indicated with a reference TV in FIG. 5.
Note here that the management table TV is to manage the program area on
the optical disk 2 and can record top and bottom addresses of VTSs recorded in the
program area, and an area not accessed by any reproduce-only optical disk drive
(DVD 'player) are assigned to the management table TV.
 Thus, the CPU 4 will record, to the optical disk 2, top and bottom 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




thereof. Furthernore, after having recorded a desired NURBRS ot er §

picture files and when given a user's instruction for ending tﬂe recordlng
of the still picture files, the CPU 4 will convert the internediate
managenent i nformation held in the nenory into a format of recording to
the optical disk 2, and record the internediate nanagenent information to
reserve, by padding, areas for recording the subsequent titles VTSI and
VISM VGBS, as shown in FIG 5D. Thuspgthe CPU 4 will generate managenment
information for all extension files to successively be recorded. Also, the

oy r ol APHERL BNk 7Rt Rl BB h e SHERL RIP 1o nhieCin BBt S g |
f'?‘f‘?.g%aef‘ﬁmle%rém%c@m&‘r@bﬁ@S%%cgﬁfm?“?,%%‘ﬁct ure 116 and management

information, while recording an extension file 1in conbination with
corres ponlelgcnmlneImﬂhuc‘aon fonmegprding of sfilipretiresfrom theusear tee CHU tihe
extension file and internedi ate nanagenent information and recording

i nt er pEdl sdten TBEHABIE Biart PoOTtIT FONr<a®!daes tait \tRe xOgQif ) l@lréﬁ ?ésewecpfbyf iles.
Thus, for recordlng a noving picture file next, recofd

QT e R T o S g 0
Pl o L B e SO Sk SeBian B GRAEHGR , 1
recor gwi}:hh%mreference EF in FIG. 5) as shown in FIG. 5D. Further, the CPU 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
when given a user's instruction for ending the recording of the still picture files, the
CPU 4 will convert the intermediate management information held in the memory
into a format of recording to the optical disk 2, and record the intermediate
| management information to reserve, by padding, areas for recording the subsequent
titles VTSI and VITSM VOBS, as shown in FIG. 5D. | Thus, the CPU 4 will
generate management information for all extension files to successively be
recorded. Also, the CPU 4 will select a recording format according to the

attribute of a file by recording a moving picture file in combination with

corresponding management information in the order of management information,




sequentially back at the top of padding to record the nanggs Ez&&%a’ and
then reserve areas by padding. Further, given an instruction tor
finalization fromthe wuser, the CPU 4 will define UDF and VMG areas and

| ead-in and | ead-out zones according to the nmanagenent information, as
shown in FIG 5H The CPU 4 will update the managenent table TV as above
with these noving picture files correspondingly to the recording of the
titles for the noving picture files.29n the other hand, for the extension
files, the CPU 4 will generate guide information for the extension files

each tm@ﬁiﬂgipiﬁtﬁwlﬁﬁi SndrANRASeRRNt ihfor AR, %hi[@‘réchédi?g%ﬂéﬂehﬂoh_lﬁge

optical disk 2 and update extended information gui formation

recor ded i [ : - ] LAGLLC erence of the. optigcal disk
> by 1hecoBPTRAE Wil SorRisaRaNle” i BRfEaf:¢ BRI Mioufiof 1h' ff
"fixed area’, neans a. predeterm ned ea for recording the extension-file
gui de FGeBof S FX EaBIN Ege ¥ BiteEmedito management iepwatienand eordiBgar eas
initially reserved by padding, a clearance area where no UDF and VMG are
al | oc dantermedliatecnansgemment imfofmation caleetiveljuor agrluralitg offilest wi || record
top and bottom addresses of the extension-file guide information TE to the

management Thbd, eforVredsrting haimd¥iagPldtdrerglleandzx, BkE fOPUS 4t halakaved
operations by the use of the nenory thereof while readi ng and updating the
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back at the beginning, to thereby record one title, as shown in FIGS. 5E to 5G.

Also, for recording still picture files, the CPU 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 CPU 4 will define UDF and VMG areas and lead-in and lead-out zones

according to the management informatioﬁ, as shown in FIG. 5H.

The CPU 4 will update the management table TV aé above with these
moving picture files correspondingly to the recording of the titles for the moving
picture files. On the other band, for the extension files, the CPU 4 will generate
guide information for the extension files each time intermediate managemeﬁt
information DK is recorded to the optical d.isk 2 and update extended information
guide information TE recorded in a fixed area along the inner circumference 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 gunide




since the extension file guide information TE is recordeqokﬂx&ﬂfzbgged
area. Thus, in the optical disk drive 1, the extension-file guid

informati on TE can be det ect ed according to the recorded nanagenent tabl e
TV and each extension file can be searched according to the extension-file
guide information, so that a desired extension file can quickly be
searched wi thout having to scan the entire information recording area on
the optical disk 2. Aso, the extensigp file guide information TE can be
detected according to the managenent table TV for the noving picture

files, Not
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|nfornat|on i ndi cati ve of an address where the extension file is recorded,

file gred .i nflomilen, othea Citt dbewilkosword 7 tom dinslathiottonof addressés eofbfthe he
extension file, tine information indicative of a date and tine when the

ext engxtensiohilegride dofodedtibn THeo ehé ntalagehiit tbleToy. As shown in  FIGS.
6A to 6D, the internedi ate managenent information DK includes, at the top

thereof, NMaEGEMARIhd eper %&tﬁg@?ﬁpfmm@hﬂgﬁg aﬂangbg'dagfafseto;t&ﬁ%f' les

EFl to EF3 successive recor oW ng orrra oul d
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accordi to | nd| Vi c} information _EXFl to EXF3 I ncl uded next to the
nanag@ ing theoppiasa 6ﬁsk whRPWBY off and ipdlsdresrime; blAlspotheatop addreshef
conpatibility of the files with the file managenent system

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
be detected according to the recorded management table TV and each extension
file can be searched according to the extension-file guide information, so that a
desired extension file can quickly be searched without having to scan the entire
information recording area on the optical disk 2. Also, the extension-file guide
information TE can be detected according to the nianagement table TV for the
moving picture files, so that the information recording area can effectively be used.

Note that the intermediate management information DK is required. for
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 where the extension file is recorded, file size information




of the conmputer. The i ndividual information EX is i ndi vi n nt
I nformati on conposed of the nanme of a file, start addregg%% orﬁ%ﬁg&ﬁ?e,

etc. The extension file guide information TE is extension-file guide

i nformation including the address of the individual nmanagenent

I nformation, and includes an identification code, address as a pointer

I ndicative of a start address of the managenent information C, which is
al so a start address of the internedi2dte nanagenent information DK, etc.
Thus, as shown in FIG 6A, when a title (VTS #1) for a noving picture file

i s re¢didatve ofehEhldebiTthe Vxtnsion fASdiRetihfitnefiendtcatie b8 datddiRi i n the

managenent table TV correspondingly to the recording of the title (VIS #1).

When t. ' ' L 1.8C Ln t [ or mat
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I ndi vi sy w wac-r-i ~---=-:--- - 30 Octqber 2006 28 . information EXF1 to
EFX3 'Fﬂbﬁ-ﬁéé@ oD, the intgraediate managementnp qralat@@olé)% ingdudes, @t theobat e
managenment information DK. Also, the CPU 4 records the extension-file

-gui dethercef,nmaanagement infoamstionptitfes a hellectivmefrestil piure files EF1 to
correspondingly to the recording of the guide information TE. It shoul d be

not edER3hsiicdebsiveRUretoedéd €6Ho ehe® eforination OF URGMould ber nstelehad se
processing information in consideration held in the nenory, and actually

Upsat e kSR horabne ihaeh gy g PR F 1

sub Secq;élt%%torﬁt abRc ofry,0 REL bk Yires managed according to individual information
EXF1 to EXFB 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 individual management information
composed of the name of a file, start address of the file, etc. The extension-file
guide information TE is extension-file guidé‘information including the address of
the individual management information, and includes an identiﬁcation code,
address as a pointer indicative of a start address of the management information CI,
which is also a start address of the intermediate management information DK, etc.

Thus, as shown in FIG. 6A, when a title (VTS #1) for a moving picture file
is recorded, the CPU 4 records top and bottom addresses of the title in the

“management table TV correspondingly to the recqrding of the title (VTS #1).
"When ‘three still picture files EF1 to EF3 are recorded in the JPEG format in this

condition, the CPU 4 will record the management information CI and individual




When the second recorded still picture file EF2 is del et agd didePbso
condition, the CPU 4 detects the extension-file guide infornatlon(%E from
the record in the nanagenent table TV and detects the address of
correspondi ng internedi ate managenent information DK fromthe guide
information TE, as shown in FIG 6B. Wth the detection of the address,
the CPU 4 changes the individual information EFX2 with the still picture
file EF2 left in the optical disk 2 actually deleting the individual

i nformati on EXF2 or setting, for the i1ndividual information EXF2, a flag

i ndi cati 3 i ndipy 0L or Rt §-+a i ngl e
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EF2 as. an unr.ecorded area. .lf should noted that in this case, the CPU 4
Wil l dﬁ&?d%ec{lﬁ@ iTAARASAERE T én}mﬁéﬁlﬂmﬁ%-i nilsfatien @Up¢ d6episi thég t he
I nt er medi at e nanagenent information DK as a whole. Wen given an

i nst r wtensiofdiler gaidedinfiormation |'TE pinct alse fipdates thenmarmgessent table3TVOct ober
2006 29 the previously deleted still picture file EF2 used to be recorded
at t ha:dr@ésg@fndiﬁgqy tdhe ee¢ctath @ o€ the BRI bmHién TH. M ftahonld!BE ¢eted he

extension file guide information TE fromthe record in the managenent

tabl e e Ir ' LN | at.e ' mat i on
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been set. as .an unrecorde rea.fromthe record of .the |ndividual .. .
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in FIG 6C.  Thus, the CPU 4 records_the still picture file EF22 related to
‘the udbeeptiadtdiske 2 aintheotimee ofi sjeatingithenpptierlddigk 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 CPU 4 detects the extension-file guide information TE from the record in the
management table TV and | detects the address of éorresponding intermediate
management information DK from the guide information TE, as shown in FIG. 6B.
- With the detection of the address, the CPU 4 changes the individual information
‘EFX?2 with the still picture file EF2 left in the optical disk 2 by actually deleting
the individual information EXF2 or setting, for the individual information EXF2, a

- flag indicating that the individual informatibn EXF2 is a meaningless-information,

~ to thereby set the recorded area of the still picture file EF2 as an unrecorded area.

It should be noted that in this case, the CPU 4 will update the intermediate

~ management information DK by .overwriting the intermediate management
| information DK as a whole.

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




area and overwites the managenent information C and i ndpw

I nformati on EXF1, EXF22 and EXF3 related to the still p?f:’;%‘?%%*? %63 EF1,
EF22 and EF3, respectively, thereby updating the record of the

i nt er medi at e managenent information DK Further, when instructed by the
user to delete the still picture file EF22, the CPU 4 will set the
recorded area of the still picture file EF22 as an unrecorded area as

havi ng been descri bed above with ref@9%nce to FIG 6B. The m croconputer
records the intermedi ate managenment information DK as above. For recording

the i nherredioisty deNaseFEIL pichires fiks BF? Pedio baddbbiduiahi 1he espofliilng an

extension file, "however, the CPU 4 will generate internedi ate nmanagenent

o kP, W U 1 TR\ BT SRR GO Sis,,
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Cct ober 2006 30 information TE for correspondence to the recording of the
i nt er reoiespendingnajgermediate omamagemenk| informatipn sBns frazsorthe ngudde sti | |
picture files EF4, EF5 and EF6 next to one recorded title (VIS #2) after

t he afipfarmenionTE] aadralss ithe adlrews ofhafrlatea Hdvingrbeehhdet axageuntdvorddd) 4
generates managenent information ClI and individual information EXF1 to

7S, it SRHRTECHE of 1 Ny M T T e
MeOr Y Sk rhL A RS RS Pk AR ARSI FP 6¢ "OrRi the REFUY Sedortithe
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 CPU 4 will set the recorded area of the still picture file EF22 as an

- unrecorded area as having been described above with reference to FIG. 6B.

The microcomputer records the intermediate management information DK
as above. For recording the intermediate management information DK by
" additionally recording an extension file, however, the CPU 4 will generate
intermediate management information DK for all intermediate management
information DK for ‘extension files already recorded in the optical disk 2 and
record the intermediate management information DK1 to the optical disk 2, as

shown in FIGS. 7A and 7B. Also, the CPU 4 updates the extension-file guide




EF4, EF5 and EF6, records the thus generated infornation sl rb{iﬂé vi dual
I nformation EXF1 to EXF6 to the optical disk 2, and al so updates e
extension file guide information TE. Thus, the CPU 4 will update the

exi stent record of the still picture files EFl, EF2 and EF3 in the optical
disk 2 so that they can be accessed based on the individual information
EFXI to EXF3 corresponding to the above newly recorded internediate
managenent information DKI. As shown3iogn FIG 7B, the CPU 4 wll update or
delete the newWwy recorded still picture files EF4 to EF6 and al so the

al r eadinfbiRERSILATE | fdr ReGrieNpondeh&s B 1ile ﬁ%ér&iﬁgprcﬁtecﬁé' etM@diate

I ndi vidual information EXFl1 'to EXF6 corresponding~to the newy recorded

i nter | ! | rmati on DK1. Thus, when instructed fromthe
user @%%@P?é@%ﬁéﬁgﬁg{mgﬁ?di sk 2 having the extension files recorded
therein asn@%?\/f he CPU 4 will éﬁgerate UDF data from 30 October 2006 31
t he manage - Nt jeserdipgnt petaerilgeddyd + EFD andrizlie ngxt touendeen
generated with reference to the nanagenent table and internedi ate
managereorded tiflo (WS #2) after thd afdrementioned conditicas shewd in &6, F A helnDF
data to the optical disk 2, as shown in FIG 5H Also, the CPU 4 w ||

gener ahis ke dahe CPUM Hnpyndrates TRARGLARD: infbAHABbhCTI( YS! irRtdVAST T
VOBS) for all the titles, and record it to the optical disk 2. It iIs

o i1 kB o GV Bt anght ERSROLETCLLIRHA B Lo L
havi nqn{e?ﬁz%rd%ﬁg &Qﬁag%[r)nlzen nPnng/I%a{ign tﬁ‘f(sfo\gatﬁé sttiTlepicturc 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 CPU 4 will ﬁpdate 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 the
individual information EFX1 to EXF3 corresponding to the above newly recorded
intermediate management information DK1. As shown in FIG. 7B, the CPU 4

will update or delete the newly recorded still picture files EF4 to EF6 and also the

already recorded still picture files EF1 to EF3 by processing the individual
information EXF1 to EXFG corresponding to the newly recorded intermediate
management informafion DX1.

~ Thus, when instructed from the user to finalize the optical disk 2 having the

extension files recorded therein as above, the CPU 4 will generate UDF data from




CPU 4 will define lead-in and | ead-out zones. It should %b%&t@ﬁr@@é@d t hat
the CPU 4 will record the UDF and VM5 data, define the |lead-1n and
| ead- out zones and record the internedi ate nanagenent information, all by
outputting the corresponding data to the DVD signal processor 14.
Therefore, in this enbodi ment, the UDF data for managenent of the conputer

w Il include managenent information by which also an extension file can be
recogni zed and accessed but the VMG dita for managenent of DvVD
reproduction will include no extension file-related information. In this

proc edhEﬁnani%n@ﬁtJlﬂfOMﬂdtldeTS‘I natics VT ST YOBRY tikS havih#ithas beeho
titles VTSI SM VOBS, etc a file of provisional internediate

”a“agié%ﬁy*atﬁéf‘%%%%%ﬂ“%ﬁ‘ﬁ* aﬁ'ﬁﬁ elish 33 55@13#&?13%8%*@ ﬁa%&e@?eaﬁﬁgl v
b d I h d k _dr. f
oo o dncesapoh S AT the, gxtbasisn iar%b%%%ﬁhg%b &t 19 s GREHSEK B ¢ e
opti cal dISk 2 by recordin VIVG data to the optical disk 2. Ch t he

cont r @syshawin tin tﬁHaI 130k the iGRU14 wilk geperate MG data 0B amdy thkG dat a
in step SP3 in FIG 4 to provide a systemcontrol for access to each of

ext enghamagerhest indeataton {(MISIDAWESTT VOBS)efoy aleteatilaeahft@eaideiisi on
files as well. FIG 8 shows a flow of operations in the recor di ng

Cpescip eraphcn pay, s shpbiahoYs MLTVRCLTIOR 181 UG duaied
to Spﬁn\gﬁ%& 5&00%Mg 498 Ricrhedle management information held in the
memory or the like. Also, having recorded the UDF and VMG in this ‘way, the
CPU 4 will define lead-in and lead-out zones. It should also be noted that the
CPU 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.
Therefore, in this embodiment, the UDF data for management of the
computer will include management information by which also an extension file can
- be recognized and accessed but the VMG data for management of DVD
reproduction will include no extension file-related information. In this procedure,
the CPU 4 will make, invisible from the user, similarly to titles VTSI, VTSM
VOBS, étc., a file of provisional intermediate management information which is
meaningless in reproduction of the optical disk 2 by the computer, 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




user has instructed to do, recording of a moving picture shid&oner 86®J di Ng of

a still plctureflle or finalization. Wien the user's instructionis to
record a noving picture file, the CPU 4 goes fromstep SP12 to SP13 where
it will judge whether the user has instructed to start the recording. If

the result of judgnent in step SP13 is negative, the CPU 4 w | repeat the
operation in step SP13. |If the above result of judgnent is affirmative,
the CPU 4 goes fromstep SP13 to SP142where it will record real data as
havi ng been descri bed above with reference to FIG 4. Further, the CPU 4

goes {pﬁctﬁ}@ﬁilép f‘e'i:df'ﬁ@d em' e%ﬂtiscaH&i’ﬂf V‘ﬁg%%rdl VSIS dagb td @ﬁé k gﬁbﬁp to

stop recor dl ng. u gnent step SP15 i's negati ve,

the CBU. 4, | b ck ep. SP hi, s h eat

oper ablte" | On il cO8EA), Sath€ Bplial @15% 4y Lo TR 4 RRHRES 1108 ang | v
recordin real dat a. V\hen t he above  result of Judgrrent is affir
CPU 4 datmnin siep S3 1nddbr ¢ Hypeavide gTaygomeeeniafop @geess3e v@ ata
with exiting the recording of real data. Next, the CPU 4 goes to step SP16
wher e ektensidd fiesoqbased ah [the ABDFrdaty/Tsl thebBeipy r&ﬁiﬁkiuaen dhe/EstansioBS ibaseass i n
the optical disk 2, thereby recording one VIS, and then goes to step SP17
V\here“}é]].vm Il exit this recording procedure. On the other hand, when the

user's instruction is to record a still picturefile the CPU 4 goes from
step SP12 re I r]yé*etned to
start the trfggir%églﬁ%wg ﬂt0 E\”ewﬁeg’ #Hﬂx‘? %ebrggh Otrﬁﬁl @%811&‘%1 egatlve

the CRU 4

: © descnl\)lg (5\? re ere%%%rtgtﬁ% IAP an&eSp S'When gfs §erc]:%r 1(1)1%t1§r%rc¥duvmen the

is started, the CPU 4 goes from step SP11 to SP12 where it will judge which the
user has instructed to do, recording of a moving picture file, recording of a still
picture file or finalization.
When the user’s instruction is to record a moving picture file, the CPU 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 ncgative, the CPU 4
will repeat the operation in step SP13. If the above result of judgment is
affirmative, the CPU 4 goes from step SP13 to SP14 where it will record real data
as having been described above with reference to FIG. 4. Further, the CPU 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 CPU 4 will go
back to step SP14. This, the CPU 4 repeats the operations in steps SP14, SP15
."and again in SPi4, thereby sequentially recording real data. When the above

result of judgment is affirmative, the CPU 4 will complete the recording of VISTT




above result of judgment is affirmative, the CPU 4 goes f30%@t§l{e‘?90 18 to
i C

SP19 where it will record an extension file for the still ure tile as
havi ng been described above with reference to FIGS. 4 and 5 Further, the
CPU 4 goes to step SP20 where it will judge whether the user has

instructed to stop the recording. If the result of judgnment in step SP20
IS negative, the CPU 4 wll go back to step SP19. Thus, the CPU 4 repeats
the operations in steps SP19, SP20 ar¥@ again in SP19 to sequentially

record the still picture files. If the above result of judgnent s
af fi r OB datahwitGRkifingehsréairding 6freg@atdli ng of still picture files and
goes to step SP21 where it will record internedi ate nmanagenent

| nf or AU ONeANGREYEPY & ootk 3B st} SPIRCIher itlill Rehbntidll dEARETPIRY

pI‘OCEdUI’E. e user I nstruction 1's O recor

finali | t I sk 2 CPU 4 es f,ro ste 12 to SP22
wher e ﬁﬁw%gi @aag"m&mgﬁée%@r hffaé’PPHEIf Fi&&t Zdth(eée Tde one
recording. If the result of judgnent in step 30 Cctober 2006 34 SP22 is
negat i\&Eg, ane tiorugaesio st ki whisee peilhexdihisresorngsprocedwon t he above
result of judgnment is affirmative, the CPU 4 goes fromstep SP22 to SP23

where it wQh the othezkandiovigi theahsettissksZuetionay tagedeeda gibpictiredilebove
with reference to FIGS. 4 and 5, and then goes to step SP17 where it wll
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the CPU 4 will repeat the operation in step SP18. On the contrary, when the
above result of judgment is affirmative, the CPU 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. 4 and 5. Further, the CPU 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 CPU 4 will go back to step
SP19. .Thus, the CPU 4 repeats the operations in steps SP19, SP20 and again in
SP19 to sequentially record the still picture files. If the above result of judgmeflt
is affirmative, the CPU 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 usei"s instruction is to record data related to finalization of the

optical disk 2, the CPU 4 goes from step SP12 to SP22 where it will judge whether

the user has instructed to start the recording. If the result of judgment in step




moving picture file or a still picture file. Wen the usepy'Gibisbhdgption is
for reproduction of a noving picture file, the CPU 4 goes from step SP32
to SP33 where it will judge whether the user has instructed to start the
reproduction. If the result of judgnment is negative, the CPU 4 wll| repeat
the operation in step SP33. Wien the above result of judgnent is
affirmative, the CPU 4 goes fromstep SP33 to SP 34 where it wll provide a
system control for reproducing a novigag picture file designated by the user
with reference to the managenent information held in the nmenory. That is,

when télﬁz?l%a in%gklti%s the CrFU Y Wildldppae }ﬁ%%ge}ﬁfongfygﬁ?%%t\ﬁﬁ nlt Si " the

address o € I'h consideration~on asl's data hé

built-in nmenmoyy thereof, and. nstruct, e of the_.conmpone of

opt | cabteEsiy obiddien BRTRRBLVE the REL 4, 608 KO BIORNEPRAIOOSHZS hand,
in case the optical disk 2 is not any finalized one, the CPU 4 wi || detect
t he addhergsitowillhéivalize the epticaladiskt éoas draviig beenbdesceibed absve heithasi s
of record of the managenent table TV held in the nenory and recordi ng of

corr egpfardhog tbi FIES. MTahd &) candl Sieh ¥OBS, toastdpi SB1T ueliereaig hwill exitethis
conponents of the optical disk drive 1 to read the file fromthe address.

Af ter ting the reproduction as above, the CPU 4 goes to step SP35
drietduie! |
where it wll judge whether the user has instructed to stop the

(D1 P0G 1 i LA obhpbMIAE st B kB b Gk o

Fi 1 os SBORTLIREIRY $he Mbeh MieTeprdusiag bivgsdre is Started, the CPU 4 goes
frbm step SP31 to SP32 where it will judge which the user has instructed to read, a
moving picture ftle or a still picture file.

‘When the user's instruction is for reproduction of a moving picture file, the
CPU 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 CPU
4 will repeat the operation in step SP33. When the above result of judgment is
affirmative, the CPU 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 CPU 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 addfess. On the other hand, in case the optical disk 2 is not

any ﬁnalized one, the CPU 4 will detect the address of the file in consideration on




when the above result of judgnent is affirmative, the CP%ﬁb&%*%zb m nat e
the reproducing operation, and goes to step SP36 where it W exit. the
reproduci ng procedure. On the other hand, in case the user's instruction
is to read an extension file, the CPU 4 goes fromstep SP32 to SP 37 where
it wll judge whether the user has instructed to start the reproduction.

If the result of judgnment is negative, the CPU 4 will repeat the operation
in step SP37. On the contrary, when t3e result of judgnent is affirmative,
the CPU 4 goes fromstep SP37 to SP38. In case the optical disk 2 is a

fi nal ithebasisenf tehordBUtHe widagdatantttablecT Vaskld 48 sheinémbiy end fecording
consideration on the basis of the UDF data held in the nenory thereof, and

consi der the a | . i
| nstryg csﬁebp@ﬁdlhgegﬂ@gw mie rvpgggf) voss dufd tidwer leddh 'Gathd he

file fromthe addréss. I n"cdse the optical disk I s not

any fi WA . w ||, detect..t ddress qf the file in

consi 88@4@33%13? ﬁ}?e(t)&?gq(l\%fgléd_nvp_l_gq reé@ %?ﬁﬁgﬁzonigﬁ%aag%esﬁasi s of record
of the nangg ment tabl e agd in_the nenory, recording of the guide

i nf or mat i o HfY IRSFICEDSHE Feprodetion disatiovieathe 14 igors taesteprSPnd

I nstruct each of the conponents of “the optical disk drive 1 to read the
file fwlerethwildudgs sthefli¢rethel user has insigdtédto sjopatieatprduesioabodé the he CPU
4 goes to step SP39 where it will judge whether the user has instructed to

stop rélf efrjadesiehtin stép SIPB5 Iseasddtivel the! PN will &g & s&D 5P34.
negative, thé U4 wll 'go back to step SP38. Thus, the CPU 4 repeats the

Oper athRs thd) CHF Rreplaty the' Gperdibn 97 \sps SPELESB5 and again in SP34 to

sequentially read moving picture files designed by the user. On the other hand,

when the above result of judgment is affirmative, the CPU 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 CPU 4 goes from step SP32 to SP 37 where it will judge whether the user has
instructéd to start the reproduction. If the result of judgment ié negative, the CPU

4 will repeat the operation in step SP37. On the contrary, when the result of
- judgment is affirmative, the CPU 4 goes from step SP37 to SP38.

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

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

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 disk 2 is not. any

finalized one, the CPU 4 will detect the address of the file in consideration on the




sequentially read still picture files designated by the q@qudﬁyzb@§
contrary, if the above result of judgnent is affirmative, the CPU

term nates the reproducing operation, and goes to step SP36 where |t wil |
exit the reproducing procedure. FIG 10 is a chart show ng the
extension-file guide information TE and managenent information C. The
guide information TE is to control an entire area where a correspondi ng
extension file is recorded and has t3é address defined in the RAM
managenent table as above. It should be noted that it can be judged

whet heyasishef bt of dieonmambpementtdtie heldited Binfoky SedbkBing Ld‘f@hé ic@' in

"~ the area occupi ed by the managenent table TV, and aTso t he top dress and

si ze f T
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I nf ormatj on search po able CAT . I.LNFO SRPT ed i,n s cessi on.
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recorded therein a nunber of category information search pointer tabl es
(CAT 30 Cctidfier instoeting7thenrprofeation aiscabiayel she (PUE goesdgesteptSRHDbI e
itself. Each of the category information search pointer tables (CAT I NFO

SRPT) wiksredewill jadgx Wirethartheidses hadynstathed &3 rthe réprsdudtiog. t af the
| SO' | EC646: 1983 (a-character), the tenporary infornmation managenment table

(It S el 30 o AR ol ottt Spbecn oo
tabl e.Tﬁeis\,/ fe Ly Qufgﬁ%ﬁtsoﬁ'leaoﬁe%{ﬁn? 1.} %IJECP% m%tanhaa%a?n -{1\1/ SP38 to
sequentially read still picture files designated by the user. On the contrary, if the
above result of judgment is affirmative, the CPU 4 terminates the reproducing
operation, and goes to step SP36 where it will exit the reproducing procedure.
FIG. 10 is a chart showing the extension-file guide information TE and
- management information CI. The guide information TE is to control an entire
area where a corresponding extension file is recorded and has the address defined
in the RAM management table as above. It should be noted that it can be judged
whether the guide information TE is récorded by EX_STATUS_FLAG stated in
the area occupied by the management table TV, and also the top address and size .
~thereof are defined. The guide information TE is composed of a temporary
_ information management table (TMP EXTI MAT) and category information search
pointer table (CAT INFO SRPT) recorded in succession.
‘The above tempérary iﬁformation management table (TMP EXTI MAT) has

“recorded therein 2 number of category information search pointer tables (CAT




I's recorded at next two bytes. Further two bytes are resepy he
nunber of category information search pointer tables (C%??ﬁl@(?gg%ér) S
recorded at one byte following the reserved two bytes. In this enbodi nent,
t he nunber of tables ranges from1l to 255. Further three bytes are
reserved. Thus, the guide information TE is such that the tenporary

i nformati on managenent table (TMP EXTI MAT) can be detected with reference
to the mmnagerment table TV to detect3& nunber of category information
search pointer tables (CAT INFO SRPT) included follow ng the management
tabl e EXRPT)Maid folewing ahermanagement table $salfch Bahnoénthe adategot AT

| NFO SRPT) is defined for each extension file category as shown in FIG

‘11. | rinfeshatiai semich &iiﬁf&rtﬁ_ﬁléso(tﬁanNFOOSRPtﬁ rmalgzlig)e;é é}ﬁ%xt%e@%gngf?g% )

i dentification code T ID indicative of an exten op two

byt es. bytes, there is stated type information CAT | NFO TYPE
whi chl?ﬁé?ﬂgé%tgéﬁg{' of correspondi ng 30 Cctober 2006 38 nanagenent

information,Cl and indj rdi ng forpat of individual .
i nf or mat i onAE%ir%n}bg t?mﬁ% ﬁi@@ﬁ%&:ﬂ& tBpoEydr Bermation nat i on
CAT INFO SA indicative of a start address of a correspondi ng nmanagenent
i nf or ragnagement tabde @MReRXThMAR): bas astigned it topaf @8dbytesi therédTad NFO SZ
of the corresponding managenent information Cl. In the category
i nf or fdentification cfodeoindieatin@bitent (GAT ANEGSRP TS 4l efeiysdkarpSindbi&tiord he
identification code CAT ID indicative of the format of an ‘extension
- ‘management table. A version number of a corresponding management table TV
- is recorded at next two bytes. Further two bytes are reserved, and the number of
category information search pointer tables (CAT INFO SRPT) is recorded at one
byte following the reserved two bytes. In this embodiment, the number of tables
ranges from 1 to 255. Further three bytes are reserved.

Thus, the guide information TE is such that the temporary information
management table (TMP EXTI MAT) can be detected with reference to the
management table TV to detect a number of category information search pointer
tables (CAT INFO SRPT) included following the management table TMP EXTI
MAT.

The category information search pointer table (CAT INFO SRPT) is defined

- for each extension file category as shown in FIG. 11. 1In each category
information search pointer table (CAT INFO SRPT), identification code CAT ID

indicative of an extension file type at top two bytes. At next two bytes, there is

stated type information CAT INFO TYPE which is the format of corresponding




file is assigned to a stilll picture file. For exanple, "Qjnd \gned to
a JPEGformatted still picture file, and "02" is assi gng’g?déébae%%@

G F-formatted still picture file. Thus, the recording formats of the
managenent information G and individual information EXF can be confirned
according to the type information CAT |INFO TYPE by detecting the file
format on the basis of the identification code CAT ID by sequentially
searching through the managenent tabl3g TV. Therefore, when a bit map-based

still picture file is newy recorded as an extension file with the
i dent Imaﬁagexﬁamcqﬂﬁn%fidxp teiand dedicars @2 r&brdfle "BmaP Yty in(ﬁ{?ﬁuaf or mat
of a JPEG Tormatted still picture file can be appr(%prlated to the

ot at onBRa P B, OR RS oOF YIS Blect 8 9! et inRpRtiE R "
i nf or nat. CAT. | NFO TYPE t he, sanme as that of the JPEGforned still
pi ct Jﬁ%‘@?& lqtalfétli‘/ﬁ Ol pia §FH8ha corgsppRding duanagenenigaiognation ne

formats of recordable files can be 30 Cctober 2006 39 sinplified and the
r ecor dch@ndmtinexy f@dr hytes ofiere i stdtesha Size A TANEQ B2 0f the sarrespopding i at i ng
the formats of the managenment information CI and individual information

EXF asmaheyemeritiaf@pidtien Qi sk 2 can be finalized for a file not defined
in any way by processing it with the internedi ate managenent information

out 1 i ent D8 ety 2540 Seacch kBt S FOAL INERY SR &ined. o, 1

aSSUT et abgVeS the IEerTHAARTEESad MATTH indhcativeof the Tormat oY an Txihiin °" ¢
file is assigned to a still picture file. For example, “01” is assigned to a
JPEG-formatted still picture file, and “02” is assigned to a GIF-formatted still

picture file.

Thus, the recording formats of the management information CI and
individual information EXF can be confirmed according to the type information
CAT INFO TYPE by detecting the file format on the basis of the identification
code CAT ID by sequentially searching through the management table TV.
Therefore, when a bit map-based still picture file is newly recorded as an extension
file with the identification code CAT ID being defined as “01” or “02” only, the
format of a JPEG-formatted still picture file can be appropriated to the
management information CI and individual information EXF by changing the
-statement of only the identiﬁcation code CAT ID and setting the type information

CAT INFO TYPE the same as that of the JPEG-formed still picture file. Thus in

this embodiment, the procedure for adding to the formats of recordable files can be




be defined in conpliance with each category infornmation sg3&dhPohdy er
table - (CAT I NFO SRPT) as shown in FIG 12. It should be noted that the
managenent information C varies in structure dependi ng upon the type

i nformati on CAT INFO TYPE in the category information search pointer table
(CAT INFO SRPT). A type information CAT I NFO TYPE can be set according to
the category of an extension file related to the individual informtion
EXF managed by the managenent informtion Cl. FIG 12 shows a case in
which the type information CAT INFO TYPE is "01" and a structure of this

"01" typhliffedRRA !tl‘i‘@'rédbr&ﬂ%féﬁlliw BPﬂi@bﬁtiémr&ﬁQ@mh be aYsafdRti on DK for the
af orenent’ioned still inmage Tile.” Note that according to | SO | EC 646: 1983
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managenent, i nformation f n extensjon fjle,  at_next wWo_bytes a version
nunbermfl‘v‘“@li_‘ﬂi\lnéfg’?ﬁ?&ﬁaﬁ a3 Abeyardie Gpteabdiale? Cand liedd St filao | n
t he managenent information Cl, next two bytes are reserved, and at next
ei ght ndtydefinetihin eanys wantlyl prodessng oity withnméhé ninderiiediateh insarsageimend|
| ayer of the extension file according to I SO IEC 646: 1983 (e-character).

Al so, iafforaxtioRi DRt shﬁilﬁﬂ?' tdeh€ JPBEGSoftnatted Sétdl 9ficaurdi fiRG 1 WherebyBni N a
second |l ayer. Also, a |last updated inplenent identifier I MP IDis stated at

Mg R T A R P BT 0
atime st anfha/s[,) &;g/l management information CI and individual information EXF can
be defined in compliance with each category information search pointer table
(CAT INFO SRPT) as shown in FIG. 12. It should be noted that the management
information CI varies in structure depending upon the type information CAT INFO
TYPE in the category information search pointer table (CAT INFO SRPT). A
type information CAT INFO TYPE can be set according to the category of an
extension file related to the individual information EXF managed by the
management information CI.
FIG. 12 shows a case in which the type information CAT INFO TYPE is
“01” and a structure of this “01” type is applied to the intermediate management
information DK for the aforementioned still image file.
Note that according to ISO/IEC 646: 1983 (a-character), the management
information CI has sfated at the top 12 bytes thereof an identification code CAT

INFO ID indicating that it is management information for an extension file, at next

two bytes a version number TV VERN of management information TMP_VMGI.




i ndi cating an update date and time when the managenent i Bh@id@l} 9iheCl Was

| ast wupdated is stated at further 12 bytes. Also, at next two bytes, there
is stated a nunber of individual information EXF1 to EFXn within a range
of 1 to 9999, and last two bytes are reserved. On the other hand, as shown
in FIG 13, the individual information EXF has top 12 bytes thereof
allocated to a file nanme FILE NAME, and a next one byte thereof allocated
to copyright protective information GgwB | NFO. Further three bytes of the
i ndi vidual information EXF are allocated to a start address EXF SA of a

corr espopdl | ' t [ a fi si ze
i o A Esbaent HorlaBon L noxt v HHED Stk TeRiBir i ek plent

i ndi cati.n he date d ..tine when t.he i.ndividual.infornatjon EXF was
gener 3?3@889 t%‘ﬁE% 15 ﬁl}%ead;ﬁtqlﬁ%tordﬁ Ramgina fiast; hjeggc e Qfﬁgﬁ GNi@NsI8Rr can
be informed of  an extension file recorded in the optical disk 2 via the
di r ectidleyaccordiagod SO/ TECLAfEntI& (eycharacten). ngAldw, atighxt ¢ightbiytés, there

i nformati on TE, managenent information - - ------- -- - ---- 30 Cctober

2006 i kirgllapsthtéd diditedtatly natheinatseeondEydror the extension file with
reference to the managenent table TV, and that a variety of information

. necessary f ¢ Lz ' AGE - eonput er
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information CI was defined is stated at next 12 bytes, and é time stamp MD TM
indicating an update date and time when the management information CI was last
updated is stated at fﬁnher 12 bytes. Also, at next two bytes, there is stated a
number of individual information EXF1 to EFXn within a range of 1 to 9999, and
last two bytes are reserved. |
On the other hand, as shown in FIG. 13, the individual information EXF has
- top 12 bytes thereof allocated to a file name FILE NAME, and a next one byte
thereof allocated to copyright proteétive information CGMS INFO. Further three
bytes of the individual information EXF are allocated to a start address EXF SA of
a corresponding extension file, next four bytes are allocated to a file size EXF SZ,
and further 12 bytes are allocated to a time stamp CR TM indicating the date and
time when the individual information EXF was generated.
.Thus, the optical disk drive 1 is so designed that the user can be infbrmed of
an extension file recorded in the optical disk 2 via the directory structure by

sequentially searching through the guide information TE, management information




file according to the statenents in the aforenentioned ggbgﬁﬁhgﬁgﬁﬂption
. TE, managenent information Cl and individual information at the tine
of finalization to generate UDF. The optical disk drive 1 constructed as
havi ng been descri bed above with reference to FIG 3 functions as wll be
descri bed herebel ow. Wien the optical disk 2 is | oaded 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 2 |oaded irlthe optical disk drive 1, the CPU 4
controls the DVD signal processor 14 and notor anplifier 18 to drive the

sl ed @ andZihdividanténférenativie BXE fopttheaéxfeasidn Efe iR refdrétcd fhehe
circunference of the optical disk 2. Further, a |laser beamis projected

fromt FCal 9 A | : j .ect ed
 rom CAEERHER BRTIY ah® fhaa RRHERCLE hRSpidh hEtNyS T Hrah BLAGE, o,
power , detected by the optical. head 19.is sequentially proc ed through
Phe: artif diftr kaeetmiat sSSlar S 4 areepal Lommdeemanave SaVErE Hovm Bse ool
head 19 by controlling the DVD signal processor 14 and notor anplifier 18,
whi ch gude defermmeation i'th) msenagemarindoosation 6 aand Individirad einformatieii ng
control and focus control. Also, the data recorded on the optical disk 2 is

read &XFby processing the detected detection power of the return |ight
reflected fromthe optical disk 2 at the DVD signal processor In the

14.
Bt ks She¥e P g HSpRRSS o SHELLCPD) A RGPy o
are aggy 5&%r9i)ﬁg1 B8 fHe stheleRtoth ttﬂg gt%%r%e% roinga gﬁid‘épﬁ{ o}nilacl)trfgn TE,
. management information CI and individual information EXF at the time of
finalization to generate UDF,
The optical disk drive 1 constructed as having been described above with
reference to FIG. 3 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 2
loaded in the optical disk drive 1, the CPU 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 reflected
from the optical disk 2 is detected by the optical head 19. The detection pbwer
detected by the optical head 19 is sequentially processed through the analog front
‘end block 16 and CPU 4. The CPU 4 controls the optical head 19 by controlling

the DVD sigrial processor 14 and motor amplifier 18, which causes the optical




and held in the menory built in the CPU 4. In case the oppick@bhefbils 2 1S @
read-only optical disk formed by a stanper precedently having concavity
and convexity pattern indicating the data to be recorded on the optical
disk 2, or incase it is a finalized one having only noving picture files
recorded therein, the CPU 4 will acquire VM5 data recorded along the inner
circunference of the optical disk 2, which is managenent information for a
DVD pl ayer through the above series @af) operations. Thus in the optical disk
drive 1, when it is instructed by the user to reproduce the optical disk

2t "ealiad pPhRlerpblihckifiblcWRftoRGRETILMcOMRe YMS data by means of the

DVD si gnal process notor anplitrer to nove the optical head 19
to the addrgss of user-desi gnated Ltitle (seek operatjon), and with the
opti cal hed@ﬁ?Q?%%?@%W%g?aé% ﬁ’reaﬂﬂ‘il?ﬂgl ‘%@iﬁf i r%é)fﬁo?()bﬁd}r%ﬁﬁsﬂ%g % the
basis of the detected return light, the detected return Ii '

ht
sequedieteated dstestions pawen of kbt retien Hgbt §¢ﬂﬂ©ﬂedpfr@@eth§dlpﬁcﬂh,giﬂke3;é the

i nformati on processor 7 and conpress/expand block 6 to read video data
conpod2W D sigmali procpssurut4s. Ivithe aptical ditlardrive 2 saddiapavathe prengna
result 30 COctober 2006 43 of return light detection and which varies in

| evel ifPErtasRORFHAN KiddR ¢f infbfndatisn QéborHESa:gBﬁ%‘iﬁé ,ilﬁ{égoi&dn%fe?é&é‘eeéf ed by

the anal og front end bl ock 16 to produce re ata, and the read data is
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In case the optical disk 2 is a read-only optical disk formed by a stamper
precedently having concavity and convexity pattern indicating the data to be
recorded on the optical disk 2, or in case it is a finalized one having only moving
picture files recorded therein, the CPU 4 will acquire VMG data recorded along the
inner circumference of the optical disk 2, which is management information for a
DVD player 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 sled motor
21 is 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 lighf, 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




conpr ess/ expand bl ock 6 and broken by the multiplexer 10 4 Vi and
audio data. The video data is released by the video proggg%%?mtggg%nlthe
MPEG- conpressed state and di splayed on the nonitor 12 or supplied to an
external apparatus via the video/audio encoder 13. On the other hand, the
audi o data is expanded by the audio processor 11 and then supplied to the
nmonitor 12 for nonitoring or supplied to the external apparatus via the
vi deo/ audi o encoder 13. In case the cfdtical disk 2is a rewitable virgin
di sk, however, when the optical disk 2 is |oaded into the optical disk

dri ve dif @tumhHpht Heteotibhcald dibdkh aries i level dotradpanaingly e piPathsvon |

access the optical disk 2 to acquire RVA data fromthe 1?atter. In the
opti.c ' ri:vie o . r t ' ' ure
mode, PSR & piteeled Bk asBff iy’ ot BRUKTICR0Dhndice S0
shown jn FI 6) angd .defin b ddi nq, areas,for UDF and, VMG a SO
o ons daterangid sa{gaf inderatd? BoieerliadaRa eftoraeOmriclen BY, BE IO U EhG i
this condition, video and audio data are sequentially supplied fromthe
vi deo sigipaltpiecessor3ldandAlsngithe ienprrc@oeated otad dawos suppliskdoiokths header he

video data is conpressed by the video processor 8 with the MPEG technique

- whi | e ihfernpatibropriatessors’ eviare ahe ddatyr ishensivdidofrerotrsdata abhll. the\CRUer, the
vi deo and audi o data thus conpressed are nultiplexed by the multiplexer 10

and 't hen isfopnid PR CHefdéd NAyrihdioafiR! RAFCSiddAE & nibplih® e Rfter

information processor 7. In the DVD &ignal procéssor ovi ded
donns! g SaectRSoabidl 8Xth SRS AR BLlietd 165hiS ViR gl
data. The video data is released by the video processor 8 from the MPEG-
compressed state and displayed on the monitor 12 or supplied to an external
apparatus via the video/audio encoder 13. On the other hand, the audio data is
expanded by the audio processor 11 and then supplied to the monitor 12 for
monitoring or supplied to the external apparatus via the video/audio encoder 13.
In case the optical disk 2-is a rewritable virgin disk, however, when the
optical disk 2 is loaded into the optical disk drive 1 or when the optical disk drive 1
1s turned on, the CPU 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 CPU 4 will update the RMA data held in the memory thereof (as
shown in FIG. 6) 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




I nterl eaving and encoding.. According to the result of t%i)&‘@&e?z 06
processing, the analog front end block 16 will set an anmount o Paser beam

emtted fromthe optical head 19 to the optical disk 2. Thus, pits are
sequentially formed on the optical disk 2 to sequentially record noving
vi deo data conposed of noving pictures. In the optical disk drive 1, when
the user instructs to stop the recording, a series of operations in the
conpress/ expand bl ock 6 and the |ike j4 stopped by the CPU 4 to cease the
recording of the video data and then the managenent information for the

novi n .ot | le.thu r LS. A rded, to the optd c i

Narel yoRioR 4 i St Fid o Hoitaud B 0hE Thisk ploiEs S 4 B BRVBEG: 10

wi | Oq%g erate Hﬂnafgene t i.nformation fromthe address, file size,

recor df gn’t%leew g the apdio da@ 15 sompressasi, by she pudia pragsssor Hnd Eughery t he
managenment information to the DVD signal processor 14 and record it to the
opt i cathedvisleo2argb andiax datacthusecmpressed iané anubtiplexediby | thbenukiplextadl dext to
the video data, whereby VTSI BUP area is defined. Then, areas for VTSI and

VTSM \gibtei thenaultipldtedtsta 88 4 Residadaeddhato @g%b h2a @Bt ing&im 19 is
caused to seek for the existing VISI 30 October 2006 45 and VISM VOBS.

and r EGFRARAC T BhOHR BV sighaP Bkt 1 o iR, SRRk B8 o
pi ot urBGTiRlexPdcdgoRas ot RESh cbrstion, ¢o0s Rdsd SperPEbl aoH IGHEVES 1. 1 o
recordi ng_a novin picture file, managenent information and the file are
. recor déterigaving ngaging. According to the result of this data processing, the

analog front end block 16 will set an amount of laser beam emitted from the optical

head 19 to the optical disk 2. Thus, pits are sequentially formed on the optical

disk 2 to sequentially record moving video data composed of moving pictures.

In the optical disk drive 1, when the user instructs to stop the recording, a

series of operations in the compress/expand block 6 and the like is stopped by the

‘CPU 4 to cease the recording of the video data and then the management

information for the moving picture file thus recorded is recorded to the optical disk

2. Namely, in the optical disk recorder/player 100, the system controller 10 will

generate management information from the address, file size, recording date and

time, 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, and the optical head 19 is caused to seek for the existing VTSI




format in which managenent information conposed of VTSI, 3 FBhis

I nformati on conposed of VISM VOBS, noving picture file and managenent

i nformati on conposed of VTSI BUP are |aid successively. Wen the user then
instructs to record noving pictures, the optical disk drive 1 will repeat
the simlar operations to sequentially record titles to the optical disk
2. Upon conpletion of recording noving pictures for one title as above,
addresses indicative of the top and b4itom addresses of the titles are
recorded to the nmanagenent table in the inner-circunferential RVA area of

the opnd & TEMKVOBSN Shatlapmanigdabnd Eﬁfﬁrﬂfﬁ‘ﬁgﬂ?isss F'lgg%ltéégi !tSSm%egmﬁt ially

recorded therein as above and not yet finalize into the opti cal
di sk diibM8l drode | @ -r.ed,, t mapagenent Il.%mation
havi ng geenﬁl; ec§$0 ed Iﬁﬁ@@g@%éggﬁ ﬁ(;lrtl3 @tﬁgt&ﬁ@ 2itpl %ﬂ’es’&ﬁ?féct‘ﬁdl gl I
acquired ' the optical disk 2 according to the nmanagenent table,
and ar@%Wﬁ@%ry built inthe CPU 4. Further, a noving picture
file the user has instructed to read is read on the basis of the

managenent Ihitle mpticeh diskisirdeg i, r eideo3datac composed @ misvihg pictureptiscal
disk drive 1, when titles are recorded to the optical disk 2 as above and

the ugecordest farcone titlef i sz dntthe @Ridat disldidsive?t, fJPFre%BEHﬁ{%@ ving' €
co

generated according to the nmanagenent information recorded | I nation

e S R
ot nagoly A° PRIk’ Shofeindie, ifRipAER taposed of Vst ®anagement >
~ information composed of VISM VOBS, moving picture file and management
- information composed of VI'SI BUP -are laid successively. When the user then
instructs to record moving pictures, the optical disk drive 1 will repeat the similar
operations to sequentially record titles to the optical disk 2.

Upon completion of .recording moving pictures for one title as above,
addresses indicative of the top and bottom addresses of the titles are recorded to the
management table in the inner-circumferential RMA area of the optical disk 2.

In case an optical disk having such titles sequentially recordéd therein as
above and not yet finalized is loaded into the optical disk drive 1, the management

- table is acquired, the management information having been recorded in
combination with the titles are sequentially acquired by scanning the optical disk 2
according to the manégement table, and are held in the memory built in the CPU 4.

Further, a moving picture file the user has instructed to read is read on the basis of

the management information thus acquired.




set up for reproduction by a DVD player which supports o i nary
DVD format. On the other hand, in case the user has sel ggp@tﬁ%ﬂg&?ﬂ |1

pi cture recording node, UDF and VMG areas will be defined in a virgin disk
as in the recording of noving pictures. Also, in the optical disk drive,

t he node of operation of the imaging nmeans is switched to the still

pi cture node and the operation node of the conpress/expand block 6 is
switched to the operation node for a 4fEG based data conpression. Wen the
user instructs to start the recording of still pictures in this condition,

vi deo data fa:sti hC S,. |ied fromt vi deo, i,nh bl ock
3 are corrprﬁef;g%géﬁgc Eitlhdeﬁ{(/id({?a‘(’)ﬁplpl)? (%glsgﬁgggﬁ r‘?%@%‘g}&ﬁ%gpg?glaﬂﬁﬂﬁ 88k 6
into tag)e JPE gl_gegnat.. Thus, in_the optical disk drive 1, the still

pi.ct ur Q-Vc?oﬂgo DY JostrHGs Lo figa eopiie] disk i HF sadp¥ 4G dataave dat a,
are provided for recording and sequentially recorded to the optical disk 2
as i n gexerated ascardiggdo thnenanagement infarmatioBfeddrtiodén cd8dEnakdn writh hi s
optical disk drive 1, for recording noving pictures, areas for VISI and

VTSV tieSitdesdnithe themby 0 the @PU o of BRODAOBE HREtecdfd in thmdmbetighier di N0

still pictures, real data conposed of the still pictures are re€orded back

at theaprPaky rectr8as tb 4AE riﬁﬁ@r-@%fgﬂn?ﬁ@e?@i’al W@g@{%ﬁ 59;@%0@#% blCBS

pictures, it is not necessary eserve areéa
- Al so, e r-insirugts to record _still _pictyres, subsequent still
o ot b5 Wi 30 AR S fondiat oot Thos, thi Sprical disk can be
set up for reproduction by a DVD player which supports only the ordinary DVD

format.

On the other hand, in case the user has selected the still picture recording
mode, UDF and VMG areas will be defined in a virgin disk as in the recording of
moving pictures. Also, in the optical disk drive, the mode of operation of the
imaging means is switched to the still picture mode and the operation mode of the
compress/expand block 6 is switched to the operation mode for a JPEG-based data
compression.

When the user .instructs to start the recording of still pictures in this
condition, v.ideo 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
mmto the JPEG format. Thus, in the optical disk drive 1, the still
. pictures-composed video data, not any moving pictures-composed video data, are
provided for gecording and sequentially recorded to the optical disk 2 as in the

~ recording of the moving pictures.




above. At each recording, the address of each file is recorsigshdoodde
menory of the CPU 4. In the optical disk drive 1, when the recordi ng of
still pictures is stopped by the user changing the node of operation or
otherwi se with a desired nunber of still picture files having been
recorded to the optical disk, the managenent information conposed of
addresses etc. held in the nenory is recorded, as provisional internediate
managenent information intended for vk until the finalization, in
successive areas for the plurality of still picture files. Thus in the
optical di sk thisiomich] disk driveot dfogreatording irlowsng pactusery areas fig WISIUr e
file, the files and managenent information for themw Il be recorded in

the orgier WISr VOBSAR: iiRARYUBIHed ROCTERIGA oAl Yot | BRI feBbrdifigO" i N

the files and nmanagenent i1 nformation I's se depenidi ng upon

attrih e_f{jl rded...;As _above, the | cgl disk drive 1
can' o1 ST PRIES red ity biBBstd B7 € ROl FiolRRy Eis nenoedil! b sithedoP Ot 10
the optical disk é Al s0, V\/ﬂﬁn the optical , disk having the still picture
files HRASIGSEEVEdiBY Padaing-n Nam reqersiing sH mietres)iit is B0 nesestsey 2006
48 drive which supports only the DVD video format, the nmanagenent

~ i nf or ratfeservehancas gusheV TS cadd ¥ SMcVIQBSg  1Adso,hwhBEWBheiubee ifistrwas tsuch as
VTSI or the like is detected through a search nade at the tine of disk
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still picture files thus réecorded “and management information for the files
o oPBlovgoSsAPicH Rddialiee thGqupad el £RYs FERE-AG R She'Redmory'GF O ©
the CPU 4.
In the optical disk drive 1, Whéﬁ the recording of still pictures is stopped by
the user changing the mode of operation or otherwise with a desired number of still
picture files having been recorded to the optical disk, the management information
~composed of addresses etc.l held in the memory is recorded, as provisional
intermediate management information intended for use until the finalization, in
successivg areas for the plurality of 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 upori the attribute of the files to be recorded.
As above, t‘hel0ptica1 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




picture file fromthe optical disk 2 having the noving pi tdjcéﬁ | t hus
recorded therein. In the optical disk drive 1, such intgrﬁme |§E%60:6

managenent information DK (as shown in FIG 6) will collectively be laid
for a plurality of files recorded successively and the nmanagenent
information C providing a total control be recorded. After that,

i ndi vidual information EXF including a top address of each file and a file
nane will be recorded, and the top adfy ess of the internediate nanagenent

i nformati on DK be recorded as extension-file guide information TE to a

fixed @fige whithOsipiortd0aly ¢thé WVIEREASS ffmithe Hhhﬁ?%ergméﬂ(irgorrﬁﬂﬁéﬁer :

the address of the extension file guide infofmation e recorded to

t he TV, rcal . disk drive whi | sg s orts
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in the optical, disk drive 1 havi ng he  af or ementj oned optical disk 2

| oadedSt fieeeied, gxrﬁggla;ﬁ searchdmade 2t ine time efediséhlaading.t and FES dhdead o t he
managenent table to read VIS and VISM VOBS data as 30 COctober 2006 49 well
as t hebasedeomhd managamegt iefarmatioor. melnes) thi stitlrpicheresfiles|thps c¢aorded i | es
from the optical disk 2, and the managenent information DK be also held in

- the medmt manafeileat Fldrhatibhr the) ileOWUIN G0l PEssibly infRichks tRe Hdadigs of
recorded in the optical disk 2 under the user's instruction can be
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~picture file from the optical disk 2 having the moving picture file thus recorded
therein.

In the optical disk drive 1, such intermediate management information DK
(as shown in FIG. 6) will collectively be laid for a plurality of files recorded
succfessively and the management information CI providing a total control be
recorded. After that, individual information EXF including a top address of each
file and a file name will be recorded, and the top address of the intermediate
management 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 moviﬁg

- 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




t he basis of the VIS and VISM VOBS data as having been d | cerning
the read-only optical disk. On the other hand, when the ggg%k?ﬁgggﬁgts to
read a still picture file, the address etc. of the file will be detected
on the basis of the internediate nanagenent information DK held in the
menory of the CPU 4, data recorded in the optical disk 2 be sequentially
read according to the result of detection, and processed through the
operations simlar to those in readi Mf the noving pictures. In the optical
disk drive 1, to process the read data including the still pictures in

pr oceswelasdhe tihtermeaiatd abanageneediaf@matiomDK ber thedadl pictmeddos fivms
changed by the CPU 4 to expand the video data having been conpressed

accor dhetptRal Aesk PR (1R Makhgeteftimotmatiod DR Yehsé held imietHefpry s

nonitored on the nmonitor 12 and further can be supplied fromthe
Vi dEO/We(téﬁﬂcﬁ?der 13 to an external apparatus. Generally, the still
pi ct ur "8 's'smaller in size than the noving picture file. In the

optical disk driye 1, however, internedate mapagenent inpforpgatjon as 30
Oot ober  200EhUS e, B VIS AR SEHPICRIE S BROTAEdganiBe AREtFad doek 2 a8 d f or
a plurality of files as shown in FIG 6. Thus in the optical disk drive 1,

si nce.tharsexs énstiraction tan be prpovicled tofthsuwsir.st Also, pylwtruthe fisardnstoicts e | i ke
is recorded, it is possible to mnimze the reduction of recording areas

due taehlenoeig giotares! tpopieirlisk drivees caflréad tidmovinge piddieafites on

managenent information for a plurality of files is :
the basis of the VTS and VITSM VOBS data as having been described concerning
the read-only optical disk.

On the other hand, when the user instructs to read a still picture file, the
address etc. of the file will be detected on the basis of the intermediate
management information DK held in the memory of the CPU 4, data recorded in
the optical disk 2 be sequehtially read according fo the result of detection, and
processed through the operations similar to those in reading the moving 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 video processor 8 is changed by
the CPU 4 fo 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




collectively recorded for each file type being the attnlgu@kﬁmmgmbgle
whereby the operations for search and finalization (which w

described in detail later) can be sinplified. Especially, S|nce addresses
of such internedi ate managenent information DK vary due to recording of
various types of files, it is possible that the internediate managenent

i nformation will be recorded for each of many files. The variation in
addresses of the internediate managerfént informati on can be accommopdated
by recordi ng the managenent table for them but in case each extension .

file irmﬁorrtaﬁagemndﬁﬁ‘omhﬁpﬁribgf Reated nadersedtdddafirer Prdlitie &f ffilks hbe
extension file as in recording of noving picture files, however, if many

ext ensiyyivn finl re r d I-I’E‘C p a S y

t abl es% cannolin gg@péovﬁgﬁé ﬁg ?hé ex@eﬁiss%oh glé| ié’s Sﬁﬂ%en?ﬁl %Q%@gﬁ,g{@g
however nce the qu tion TE far extens files are naged by
t he Bﬂ%“'r‘f Otfaf)lF% éﬁg P err&ﬁﬁ@e%ﬁge'lgk%rlﬁéﬁ%ﬁjoegb if gis PBFS?lE&ath/eI y
managi ng successively recorded extension files is managed by the

ext endnyimize dhgureductionr ofnzrdosdinpEareagciueto 3be @ecotsing a0 marmgement
irregul arity of addresses and recording of many files can be acconmpdat ed

si mul tfdesously. Al so, since the address (guide information) TE of the
i ntermedi ate managenent information DK is recorded in such a managenent

table, an eAIs%”%h@ﬁntédﬂeﬂ1§t@%‘ﬁﬁa§&ﬁ%ﬁ§ ‘?ﬂfo? ess .g?gﬂhﬁtﬂ%nm? Eﬁgﬁgs' ng

the optical didk 2 wth referenc othea

uti 11 ZotRcltibey BARYE0E 2r b8 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.
Especially, since addresses of such intermediate management information
DK vary due to recording of various types of files, it is possible that the
intermediate management information will be recorded for each of many files.
The variation in addresses of the intermediate management information can be
- accommodated by recording the management table for them, but in case each
-extension file is to be recorded with only the management table provided for the
-extension file as in recording 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 eﬁtension 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




TV for noving picture files as above, it is possible to pyEY&MbHEs

i nformation recording area from being consuned due to separate generation
of such a kind of table for each extension file, and thus to use the

i nformati on recording area correspondingly nore effectively. In the
optical disk drive 1, such extension files are recorded each in
conbination with internedi ate nanageggﬂt i nformation DKL for the file.
Thus, in case any new internedi ate agenent information DK is to be
recorded, _existent internediate managenent information DK in the optical
di sk 2iggulapty afpaddrsses ashiseeerding of tthany dileswcamebesacgommpdatedown
fromFIG 7. Also, by wupdating the l|ast internedi ate nanagenent

i nf or ngdnndearddéhislyn conbi nation as above, any extension file is updated or
deleted. Thus, in the optical disk drive 1, even if nultiple extension

files are diaged etsqloe rtﬁﬁo5ﬂafbssar(§ﬁiﬁeeriﬁk&9néddn§t WEnanﬁied%eérh%iﬁen be

accessed by acduiring the I nternefi ate nmanagene i nfornation in one
pl ace, _which al so genab].es e gptical, disk,drive 1 to ss th opti cal
Gi ok oibpERmgn BYORRALAE DR s Bt esRintithd Wit bRaPEIE s SrretBh f cal
disk drive 1 js operated by the user to. sequentially record_noving, and
stil | Blercanebe jaceessed simplyc andequigklyiby aresssing the mptical diskk2 #ithng
only noving pictures recorded therein but not yet finalized and an optical
- . di sk haferegcavoithe addess tnfdrnmtmruTE. f | Alse, by aniitténly the neinagentent tablg et
finalized. On the other hand, when the user instructs to finalize any of
the abpvefor 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
correspondingly more effectively.
In the optical disk drive 1, such extension files are recorded each in
combination with intermediate management information DK1 for the file. Thus,

-in case any new intermediate management information DK is to be recorded,
existent intermediate management information DK in the optical disk 2 will be
updated in combination with the new one as will be known from FIG. 7. Also, by
updating the last intermediate management information DK1 in combination 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.




optical disks .having noving and still pictures recorded tifpesgbterago@bove,
UDF data for a conputer is generated based on the nanagenent information
and internedi ate managenent information, acquired fromthe optical disk
with reference to the managenent table and held in the nmenory of the CPU
4, as well as on the managenent information and internedi ate managenent

I nformati on generated by recording noving and still pictures and held in
the nmenory, and the UDF data is recb2ded to a pre-defined area on the
optical disk 2. Also, VM data for a DVD player is generated according to

only the maVibatenbovelasaration) theoptichediskdie: biisbpertsd bg thensessioni I arly
recorded to-the optical disk 2. Thus in the optical disk drive 1,

manag | |10 -hes; c td ' will
be r eggﬁgéergﬁgz}{) F@@v%@ﬂ?ﬁa%dodnéjfﬂnla llcgﬁll%vmﬁ! %e?%?s?%ﬁgget%ggﬁleghﬁ aglr ea for
recordin e.first managenent i.nformatio f the, nmana nt. I nf or.mati on
ecor OPRGaLARK Ny e SHB5 HECGRE GRS Teaaried Rherkithul RO i TERzeA gl oy
only a m)vi_ngiZFi cture file having a specific attribute, recorded in the
opt i can eptial diskihavimg m@'cmgdw? stllpigbirgatilesregprded: therein Pwgnesi ¥etur e
file to 30 October 2006 53 the VMG area intended for a DVD to record the
secondim@madenent informati on. Thus, when the optical disk 2 finalized as
above is reproduced by a DVD player, files recorded in the optical disk 2

wi |1 be reqgh Whé Nothef Ha®as Swhéh the useVineih &Rt A idFz8 A/ offiReibovel 1S

possible to positively read the DVD video formatted novi'ng pictures

W EhowtiR81 Bk RaAVHR SfsViRY ah8 GRfirhiAnRE rbOSdel iEreis 46 AbB9e SUDF alfaCt Ur e

files.

for a computer is generated based on the management information and
intermediate management information, acquired from the optical disk with
reference to the management table and held in the memory of the CPU 4, as well as
on the management information and intermediate management information
generated by recording moving and still pictures and held in the memory, and the

- UDF data is recorded to a pre-defined area on the optical disk 2. Also, VMG data
for a DVD player is generated according to only the management information for
the moving picture file, and similarly recorded to the optical disk 2.

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 informaﬁon recording area on the opti_cal 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




Wien reproducing such a finalized optical disk by a conpubh ookt OGS t he
UDF is defined in a file managenent fornmat corresponding to the file

managenent system of the conputer- -and the conputer will read each file
based on the UDF, it is possible to read the noving picture file as well
as the still picture file. Thus, in the optical disk drive 1 capable of

recording, to the optical disk 2, stjill picture files in addition to
noving picture files, the individual hformation EXF bei ng managenent
information for each extension file is grouped according to the nanagenent
| nf or e VM @aremmtended far mDMRES Toporhhenterand mAnagemums iMITANOD, | <
recorded in the extension file guide information TE. In the optical disk

drive 1, tHEkes, whenchedgdicah disle 20finalkzédhoratiiedp réfrdduesd ity aaDMID
codes CAT ID indicating the extension file types collectively nanaged under

t he @%@E}% 'téHo?Hé@tihomerRﬁegl 9!1519 (%J Rear ﬁ?ofeﬁﬁn%iﬁlog@eﬂ&f a5 Rk on

CAT | or correspondi hg 1 ndi Vi ornmation Separately from

the i ificati des CAT, | Thus, for..recordin file, for rom
a'r, B9¥isicid MG ERar Pntgho el RoStible sy Podtedysiedt ut BB any
JPEG formatted still picture file to the optical disk 2, the user can
r ecor didee-Houmatted mevipapistures wathqus bemeg sxlvenced hystecordipg st thefijes
i ndi vidual rmanagenent informati on EXF and recording format CAT | NFO TYPE

t he samehas stiibpictusel filepi cture files and changing only the identification
code CAT IDindicating the extension file type. Al so, by generating UDF by

finalizati oWhen' rdproR@SiBEPORH 8rfindiLA BptRAl HRKABSSF Sompiuté difORREd as

above. Thus, in this enbodinent, it is
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, it
is possible to read the moving picture file as well as the still picture file.

T_hus, in the optical disk drive 1 capable of recording, to the optical disk 2,

still picture files in addition to moving picture files, the individual information
EXF being management information for each extension file is grouped according
to the .management information CI and the top address of the management
information CI is recorded in the extension-file guide information TE. In the
optical disk drive 1, there is included in the guide information TE identification
codes CAT ID indicating the extension file types collectively managed under the
management information CI and also the recording format information CAT INFO
TYPE for corresponding individual information EXF separately from the

identiﬁcation codes CAT ID.

Thus, for recording a file formed from GIF, bit map or the like, for example,




possible to record other files than noving picture files somdibiseropid cal
disk 2 wwth a sufficient extension of the recording ability of the latter.
The optical disk drive 1 constructed as having been described in the
foregoing allows to access individual managenment information via extension
tile qguide information and record a file of still pictures other than
nmovi ng pictures to the optical disk with a sufficient extension of the
recording ability by allocating an i8&ntification code indicating the type
of an extension file in consideration and recording format of the

nmanagewtindr thahamypl PEG-ferntdteedextik pdctare ffile @o abé dptichDHWKNB] it useN ad,  t he
address of the guide information for an extension file by whi ch t he

addr esgeQirdt E\?CHTWMEF}FREJS“BPWRQW Qrorétlﬁgﬁ edﬁEE”Eiw Jettish iiglgﬂ'iglffaslk

identifiedis set In a nner-circunfere area omnm an o

where a first file.starts | recorded, wher Lt A e, possible to
Fecor o Tufragtineat bbb BRE fhah R Ping foptat (AL NRIQ T YPfidne Sahe s
extension-file guide informati on can be accessed independently of the
managed@nstil gaere dilegandichanging aaby thesidentificationragere AT BO indicsbiag 2006
55 information as well, which leads to an effective utilization of the

i nf or nthe extensiendiilti typear elsanbly igeneratinguUOE Bedimalizatien, ithe poesibladforg ar ea
on the optical disk. For recording managenent information for an extension

file addigmpiel | dcess deflle RATHABATIA abdVe! PG @i SRABIdifrEX1 RS ON

files are collectively recorded and the guide | Aformation
o 65 PR i, 5 ALY s 0 SR S e
sufficient extension of the recording ability of the latter.

The optical disk drive 1 constructed as having been described in the
foregoing allows to access individual management information via extension tile
guide information and record a file of still pictures other than moving pictures to
the optical disk with a sufficient extension of the recording ability by allocating an
identification code indicating the type of an extension file in consideration and
recording format of the management information to the extension-file guide
information.

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




managenent information. Thus, by reading one managenent ipfcusgat bews Pi ece,
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. By reading files having
respective attributes recorded on the optical disk on the basis of thus
recorded nmanagenent information other.than that of noving pictures, it is
possible to read and utilize the fil ot her than that of noving pictures.
Al so, by collectively recordi.ng, nanage t information in_copbination wth
all fi} %rm%té%ﬁloeéd“f“)rilatw 1%1?3% t@n%kgﬁcpﬁré piihzatiom pf gdee MIOrmalPRat i on
recording area and managenent information in conbination with only files
havi ngrecardipg@réa andtthus buquick searbb over tntirevandingnares onrtheopticabdiskecor di ng
area, it is possible to read the noving picture file by sonme ordinary DVD

. players andf@t reddiding ith&fag@émemy informatont fdrl aR! Glteristén BileSAIMHOATRY € S.
O her enbodi nents of the optical disk drive according to the present”30

expl e CPany pEnppRhl AReafu P St MRS SO ek, 4, eplivdilind
ot heGCRst Hht U5 ENERopDfRAdL ol e, iPRUoRn fUFhaEorndatedy
extension files is recorded along w th internedi ate managenent i nfornmation
DK * f sorrespondinglydoithe reeerding f thssadditional euteasiomleoamd corsespanding
I mportant to note that
-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.
By reading files having respective attributes recorded on the optical disk on
‘the basis of thus recorded management information other than that of moving
pictures, it is possible to read and utilize the files other than that of moving
pictures.
Also, by collectively recording 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 ordinary DVD players and all the

files of moving and still pictures by some computers.

Other embodiments of the optical disk drive according to the present




this enbodi nent of the optical disk drive is constructed;sggaiddesabdy to the
optical disk drive 1 according to the enbodi nent havi ng been described in
the foregoing except for the handling of the extension file guide
“information TE. Therefore, the sanme aspects of this enbodi nrent as those of
the optical disk drive 1 will not be described any |onger. As shown in

FIG 14A, the mcroconputer in this optical disk drive records extension
files EFl, EF2 and EF3, then record55§uide i nformation TE for the

extension files, and further records internmedi ate managenent information DK
conpodndentiomaragrplamed theseinafteon A and i ndi vidual information EXF1 to
EXF3. Also, the mcroconputer will record the top address of the guide

i nf or mati o FIGS t Miandecoegsigint wgelirithe aeesmitg babhtermddiatd fiinakemeptat e or
delete the extension files EFl, "EF2 and EF3 thus recorded, the individual

i vPaiara e bonlern e SoBIehA800Y AR CHERA IR 1 UAERBITTY 7,

indicati,ng that_ the files in consideratiqn have been deleted. or

b oce g sdRctis EuboBRent of ensrus kot Ve i 1nfsaratio 1 fan

Al so, the individual information EXFI to EXF3 are updated by overwiting
the gexéension dilestis aecadedrlong wshnstieramnediaten peagemenh information DK
together. It should be noted that for real updating of the record in the
~opt i cdbr diskle at theeend @f atlastieconddibediension file. t He is iiaponint teenoerthay of
the m croconputer and at ejection of the optical disk are the sane as

-those thiy ddiBoliimheht 8FRRE 0PREBAL disk drive is constructed identically to the optical

- disk drive 1 according to the embodiment_ having been described in the foregoing

- except for the handling of the éxtension—file guide information TE. Therefore, the
same aspects of this embodiment as those of the optical disk drive I will not be
described any longer.

As shown in FIG. 14A, 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
' jnformation TE thus recorded to the management taﬁle TV.

Also, to update or delete the extension files EF1, EF2 and EF3 thus recorded,
the individual information EXF1 to EXF3 are updated by deleting the
corresponding individual information EXF1 to EXF3 themselves, setting invalid

flags indicating that the files in consideration have been deleted or by processing

2




On the other hand, when recording a new internedi ate nmanagerVer 2006

I nformati on DK1 correspondingly to the recording of additional extension
files, the existent internediate nanagenent information DK are conbi ned
together to generate managenent information Cl and correspondi ng gui de
information TE, and they are sequentially recorded next to the extension
files, as showmn in FIGS. 15A and 15B_ Al so, the record in the managenent
table TV is updated correspondinglysgo t he above recordi ng. Further, al
the extension files recorded in the optical disk 2 are deleted or updated
by upddbervgsehas| shnwaeidofded. 148 etarddilht e Alem atheninrdividitad r ind@ieailamkl. By
setting an address of extension-file guide information in an area next to

the | @XFfieeor BEFExdrenapdated by ioverheitog! ithel gelidek isforimation STEEndmdli ment
the sane effect as in the first enbodi nent can be assured even if the

ext ‘enﬁg%?ﬂehhéﬁe%hﬂg%ﬂhgflp ir%}ﬁl%ﬂo}ﬁabﬁ@ i%%éfﬂér. PrRSdhld 'b‘éeﬁéiieﬁnﬁz}? f SO

appl i cable as an ext®rnal storage tor a personal” conputer.
enbodi nent , -variops files,other than stil icture.files ch as, 30
et obarabea et s Festie gh e otEel fisk te oitftions @ pe P8R0 Mae 11 om
that of VIS, text file map data, are applied as the above-nenti oned
ext ensisePfftheauemaryrel hregercrosonimten pnd @4 lejentisn of she ppticakdisk 2 are
af orenenti oned first or second enbodi nent, and also the optical disk 2 is
fi nal ithedamEasrthopoimthegfisst enmbicatinmditat e nanagenment i nformation DK is
combi ned with the managenent information CI and corresponding individual
informati o the other hand, when recording a new intermediate management
information 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 FIGS.
15A and 15B. 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
effect as in the first embodiment can be assured even if the extension-file guide
information varies.

The present invention is also applicable as an external storage for a personal

computer. In this embodiment, various files other than still picture files, such as




EXF for each of the types of files recorded in the optical ligier 200@nd I n
the guide information TE, there are provided a plurality of category

i nformati on search pointer tables (CAT I NFO SRPT) next to a tenporary

i nformati on managenent table (TMP EXTI MAT) correspondingly to the above
conbi nati ons. Even in case other files than the still picture imges are
applied as the extension files as in this third enbodinent, the simlar
effect to that in the enbodinents deS&ribed above can be assured. Note
that in the respective aforenentioned enbodi ments, the guide information
for extlengiovingipieturesfilesdefimed pn aviiffarend formaar firotn eat Wit VTS, itedd fitait i on
of the optical disk, but the present invention is not limted to any of

t hese ' - thha BRI ve-nfe i | ' L.gned
for use hgﬂagﬁ%zpﬁﬁggrcdtsnéth I on afterhtﬁﬁig&il ie%a nlsgdarflhégsr g%{&vl\.eg?l?id Qﬁrﬁge%‘? esent

I nvent | as: n.adeseri hed conger ni t he respective. aforenentioped
enbodi ﬂﬁﬁ?@ ‘?’ﬁgi&ﬁ Ipnﬁwlgfg)ﬁergegﬁpp%i ?ﬁﬁt %é?%‘f‘ﬁﬁ@blogl%ﬂ% a“ﬁ?@é?&ﬂﬁg to a
recordi ng -qQr ,repr,odfyci ng programpre installed to the optical disk --------
.- - -optical digh Zastfdizedooe™ 59 drive, but it is not linited to these
enbodi ments. That is, the present invention can widely be applied to

‘maki ng suchCarsspordinglyopeeanediate anamagdinantt infermpatign aDK dowehdsided via a
network such as the Internet or a programprovided via a variety of

- recor divih fiR¢linfand¥engent! irﬁbﬁ%ﬂéﬁoﬁecpcahﬁdcéﬁé’sttpdnfﬂ?%g %ﬁﬂfﬁ{il{i%eﬂﬁghﬂmiﬁﬁy be

an magnetic disk, optical d a magnetic tape t he
EXF for each of the types of files recorded in the optical disk 2, apd in the guide

information TE, there are provided a plurality of category information search
~ pointer tables (CAT INFO SRPT) next to a temporary information management
table (TMP EXTI MAT) correspondingly to the above combinations.

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
embodiments described above can be assured.

Note that in the respective aforementioned embodiments, the guide

information for extension files is used as provisional information until finalization

- of the optical disk, but the present invention is not limited to any of these

embodiments aspect. Namely, the optical disk drive may be designed for use the
guide information after the finalization as well.

The present invention has been described concerning the respective

-_ aforementioned embodiments thereof in which a series of operations is done

according to a recording or reproducing program pre-installed to the optical disk




Al'so the present invention has been described concerni ngshRe.5iRspEsE 1 Ve
af orenenti oned enbodi nents thereof applied to an optical disk drive having
an imaging function and an optical disk drive which is an external storage
unit of a conputer, but it is not [imted to these enbodi nents. Nanely,
the present invention can also be applied to performance of the above
recordi ng and reproduci ng operations_under an application programfor a
conputer. Further, the present i nvent P9n can al so be applied to a
recordi_ng/ reproduci ng . apparat us using ot her recordin%lnediun1as well as a
ih

r ecor difiyeapphitisusotiniéechio thera embodimentswhiThat tibetlienpeesent inveationeen

described in accordar]ce with certain preferred enbodinents thereof
i || ust caheridely bdslapphed)_lmﬁmlain% sdthwi segies afbpeeaivnstrtordingt toe floaysm
description in detail, it should be understood by those ordinarily skilled

i n thegaiinlbidid Vi3S hBMARY QitH & Y Idtéfﬂe& of a.tlﬁog%neﬁ}'ﬂﬁ}ijd 5 valt

various nodifications, alternative constructi‘on§ or *equival ents ST be
i mpl e it h . departing f th ope, and spirit qf the present
| noent Porecuting s, “BHP 1§ SRohLE e pted B ThEReitiomedion el begor 2006
60 Industrialﬁfgglicability As having been described in the foregoing, the
pr esenMagelsdith qptica] disk, ammagnetictapedirdkedikeve i n whi ch i ndi vi dual
management information can be accessed via guide information for a
extensi on fiAlgo dhel presénteinvientioat han beededésuribedt comcephirghehe trggeectivean
extension file in consideration and recording format of the managenent
aforementioned embodiments thereof applied to an optical disk drive having an
- imaging function and an optical disk drive which is an external storage unit of a
~computer, but it is not limited to these embodiments. Namely, the present
invention can also be applied to performance of the above recording and
reproducing operations under an application program for a computer.

Further, the present invention can also be applied to a recording/reproducing
apparatus using other recording medium as well as a recording apparatus using an
optical disk.

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

. -departing from the scope and spirit of the present invention as set forth and defined

by the appended claims.




information are allocated to the extension-file guide ingﬁr &kggo&? ext end
the disk recordability sufficiently for recording also a fitTe of still

pi ctures other than noving pictures. -- - ------------ R R
-------- 30 Cctober 2006 61 Clains 1 Afile recording apparatus,
conprising: a file recording nmeans for managi ng a program area of a
recordi ng nmedium according to a nanﬁggnent table recorded in a
predeterm ned area on the recording dium and recording a desired file to
the program area; wherein, the file is a noving picture file formatted for
reproduction by a dedicated reproduci ng apparatus for the recording
medium it being recorded in conbination with managenent information for

t he m}ﬂdmuﬁjlq@wlecdﬁﬂi@to a programarea, while the address of the
managenent information’is recorded to the nmanagenent table, or when the

file is an ' ' : . ' ' ' ed to be
r eadabl e byggqlggmﬂ?%%hgse%} 0 u%:ri Q’g%g%é?@ﬁgeﬁ*&%#iﬁgn&é‘i@?'&ﬁ éfg}%@%sd%bm it
bei ng recor%gsﬂ(i n_conbi.na i.oa. wi,t h i ndi vi dual, rtmnagemant i nformation for
the  eXRErlidiFk diive 1h 3vhugh ipdigdush maragenentdBiomnelion i Re pepesshd via
extension file, including at | east the address of the individual
~ managegiide infaroration for, a wxitension die dad amidentificattordcode medicative oficheddr ess
of the extension-file guide information being recorded to the

type of an extension file in consideration and recording format of the management

information are allocated to the extension-file guide information to extend the disk
- recordability sufficiently for recording also a file of still pictures other than moving

pictures.




managenent table; and an identification code indicative afy@fossbeHsi on
file type in the correspondi ng individual managenent information and
recording format in the mnagenent information being allocated to the
extension file guide information. 30 Cctober 2006 62 2 The apparatus as
set forth in claim1, wherein a plurality of pieces of the individual
managenent i nformation which are identjcal in extension-file
identification code and recording forhat to each other is allocated to one
of the extension file guide information. 3 The apparatus as set forth in
claiml, wherein the extension fil e(ljmm information is recorded in an
inner-circunferential area of the recording nediumat a start address of

- the fiidst Aifileredoidingapparausscanpseingiorth in claim1, wherein the
extension file guide information is recorded in an area next to the | ast

ext ensi on- f jlfeGecdRling eams f&ﬁnaﬁﬁ%@?ﬁ?ﬁréé}ighﬁ‘ﬁréﬁ@f’é %&&dgf‘gghilégimi The

apparatus as set forth”in claim 1, managenment ta .
o0t S5 PR LRATI BB Bloc 5 Bl nbtd o d 6705 bR, Y
are’ B W TRANIEE AsEERO BRIOBRACEor he 111e, moving
picture file and backup information for the managenent information to
' wherein, the file is a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the recording medium, it being recorded in
combination with management information for the moving picture file to a
program area, while the address of the management information is recorded to the
management table, or
- when the file is an extension file other than a moving picture file formatted
to be readable by a dedicated reproducing apparatus for the recording medium, it
being recorded in combination with individual management information for the
extension file to the program area;
guide information for the extension file, including at least the address of the
individual management information, being recorded to the recording medium; |
the address of the extension-file guide information being recorded to the
management table; and
an identification code indicative of an extension file type in the

corresponding individual management information and recording format in the

management information being allocated to the extension-file guide information.




successively be [ ai d and when the file is the extensionsphid&beBgod i1 e and
t he managenent information for the file are recorded for the extension
file and correspondi ng nmanagenent information to successively be laid. 30
Oct ober 2006 63 7 The apparatus as set forth in claim1, wherein when the
fileis a noving picture file, the file and the managenent information for
the file are set for recording in the DVD video format. 8 The apparatus as
set forth in claim1, wherein: when &cording indivi dual nmanagement
information for an additionally recorded extension file, the individual
managelrentThadpparatusars seb forthdn edaist épwhersin anplutilityofipiecas ofthei vel y
recorded follow ng the additionally recorded extension file; and the guide

i nf or eadiEduhbr Iﬂ&'ﬁﬁg@fﬁeﬁﬂs ligforbidtRrAndhidle BRDagRTRih] { #R ex&mionpdat ed
correspondingly to the collective recording of the managenent | nformation.

read: AQCiaCaion #9d3tnd Pecctatdl Fohit o ciOBMhG: PrafcRI 0 S R BRECT S or
the extension:file,gui i nformation and i ndi vi dual nmanagement
i nf or FEAERHOD éeﬁ%dgﬁﬁg %’taaé’ as set forth in claim1, wherein on the basis

of the nanagenent table: the nmanagement information for all the files
recor ded iThet apparawsadiset forth in claim 1, wherein the extension-file guide

information is recorded in an inner-circumferential area of the recording medium at
a start address of the first file.
4 The apparatus as set forth in claim 1, wherein the extension-file guide
information is recorded in an area next to the last extension-file guide information
- recorded in the recording medium.
5  The apparatus as set forth in claim 1, wherein the management table is
recorded in an inner-circumferential area of the lead-in zone defined by
finalization.
- 6 The apparatus as set forth in ¢laim 1, wherein:
when the file is the moving picture file, the file and the management
‘information are recorded so that the management information for the file, moving
picture file and backup information for the management information to
successively be laid; and
when the file is the extension ﬁ]e, the file and the management information
for the file are recorded for the extension file and corresponding management

information to successively be laid.




mediumis collectively recorded to a first management i nfgramideRpsecording
area of the managenent information recording area on the recordi ng nedi um
and the managenent information for only the noving picture file recorded in
the recording nediumis collectively recorded to a second nanagenent

I nformati on 30 Oct ober 2006 64 recording area of the nmanagenent

I nformation recording area. 11 The apparatus as set forth in claim 10,
wherein: the first managenent infornmatdion recording area corresponds to the
file panggenment system of a conputer; and the second nanagenent

i nf or mit | 21311@ appitaiyansefosdy incdpign ds wheremewhen ghe filgispd MOVngyst em f or
the DVD video format. 12 A file recordi ng nethod, conprising the steps of:
managi pigtarepfidgr e dileaand ther evmagengnoeidiformadon rfdc nbet fila argesagfrent
tabl e recorded in a predeterm ned area on the recordi ng nmedi um and

recor dickerd@ngaaithe DV 9ided formabr 0gram area, wherein the file is a noving
picture file formatted for reproduction by a dedicated reproducing

appar ag us C ' i wm it _Reing recorded in conbination with
mnagﬁentfﬁ%?@%&fﬁo&%%fﬁ?ﬂg&%&’ g&ﬁ'ﬁﬁe file to a program area,

whil e the adgr ess of .1 he, nager[ent informatjon is _recorded to_the
managenent YABRerecording ingiadyal] management: uiermatien | foroaneadditignally movi ng

picture file formatted to be readable by a dedicated reproduci ng apparatus
f or . t eecontest aktegsimifim the individual management information for the existent

extent files is collectively recorded following the additionally recorded extension
file; and
the guide information for the extension file and the management table are
updated correspondingly to the collective recording of the management
information.
9  The apparatus as set forth in claim 1, comprising a reproducing means for
reading the extension file recorded in the recording medium on the basis of the
, extension-file guide information and individual management information.
10 The apparatus as set forth in claim 1, wherein on the basis of the
management table:
the management information for all the files recorded in the recording
medium is collectively recorded to a first management information recording area
of the management information recording area on the recording medium; and
the management information for only the mo?ing picture file recorded in the

recording medium is collectively recorded to a second management information




bei ng recorded in conbination wi th individual nmanagenent 4 ' for
the extension file to the program area; guide infornatigﬁq§%§ﬂgzg8@
extension file, including at | east the address of the i ndividual

managenent i nformation, being recorded to the recordi ng nmedium 30 Cctober
2006 65 the address of the extension-file guide information being recorded
to the nanagenent table; and an identification code indicative of an
extension file type in the corresponé#ng individual nanagenent infornation
and recording format in the managenent information being allocated to the

ext ensresorfingampai afethe mhamagenent inf@d nddtonidepdingsars£t forth in claim 12,
wherein a plurality of pieces of the individual "managenent information

whi ch a1 | Y8bpsatathfae RO (bl 1, daRkbf.cati on code and recor ding

format to each her 1s allocated to oné extension file guide

i nf ormati on t ho s.set farth in claim 12, whereip the extension
-~ file guide ﬂ}eﬁ#’g}(ﬂg{lﬁ ePgefﬁeEﬁgﬁaagPﬂ LECOIRE, AEA, CQIRE i t9 theealeof the

recording nediumat a start address of the first file. 15 The nethod as
set f omq%agﬁn@maﬁmtm Oah@pmmlt‘m@néxt ension-file guide information is
recorded in an area next to the |ast extension-file guide information

recorded i nthehsecoadandnagementiinfornificieecoetiindares cofesp@iddid thechiri m 12,
wherein the managenent table is recorded in an inner-circunferential area
of t hemagagement oytefefdriBE VD video format.
12 A file recording method, comprising the steps of:
managing a program area of a recording medium according to a
management table recorded in a predetermined area on the recording medium; and
recording a desired file to the program area,
wherein the file is a moving picture file formatted for reproduction by a
- dedicated reproducing apparatus for the recording medium, it being recorded in
combination with management information for the moving picture file to a
prograrh area, while the address of the management information is recorded to the
management table, or
when the file is an extension file other than a moving picture file formatted
to be readable by a dedicated reproducing apparatus for the recording medium, it
being recorded in combination with individual management information for the
extension file to the pfogram area;

guide information for the extension file, including at least the address of the

individual management information, being recorded to the recording medium;




finalization. 17 The nethod as set forth in claim12, mhg@q&ﬂdm¥?@ﬂsthe
file is the nmoving picture file, the file and the nmanagenent 1 nformation
are recorded so that the nanagenent information for the file, noving 30

Oct ober 2006 66 picture file and backup information for the managenent
information to successively be laid; and when the file is the extension
file, the file and the nanagenent information for the file are recorded
~for the extension file and correspondﬁﬁg managenent information to
successively be laid. 18 The nmethod as set forth in claim 12, wherein when
the file isthe mddiesy opthe extcrsior-file hgnifle| infemahtidre bemgmgecandedi tof themat i on
for the file are set for recording in the DVD video format. 19 The net hod

as set Iﬂa@fagblﬂdht@dﬂﬁbﬂhﬁ@, wher ei n: when recording individual nmanagenent
information for an additionally recorded extension file, the individual

managenent bl SUERSHONGET cbBE SRAAGL oP<ENledddton | SuECLSE b ole

recorded follow ng e addrtionalTy recorded extension t
Cor r espOREBRIIn o ACRSCBET FERALrSn e GHArRaUOR K TREOTSRBTRTIA oRtat | on.
20 The method as set forth in claim12, wherein on the basis of the
management information being allocated to the extension-file guide information.
13 The method as set forth in claim 12, wherein a plurality of pieces of the
-individual management information which are identical in extension-file
identification code and recording format to each other is allocated to one of the
extension-file guide information.
- .14  The method as set forth in claim 12, wherein the extension-file guide
-information is recorded in an inner-circumferential area of the recording mediﬁm at
a start address of the first file.
15  The method as set forth in claim 12, wherein the extension-file guide
information is recorded in an area next to the last extension-file guide information
recorded in the recording medium.
16  The method as set forth in claim 12, wherein the management table is
lrecorded in an inner-circumferential area of the lead-in zone defined by
finalization.
17  The method as set forth in claim 12, wherein:

when the file is the moving picture file, the file and the management

information are recorded so that the management information for the file, moving




managenment table: the managenent information for all the sfhid&shcr866% ded in
the recording nmediumis collectively recorded to a first managenent

i nformati on recording area of the nanagenent information recording area on
the recording medium and ------------ 30 Cct ober 2006 67 the nmanagenent

i nformation for only the noving picture file recorded in the recording
mediumis collectively recorded to a second nmanagenent information

recordi ng area of the nmanagenent infdfration recordi ng area. 21 The net hod
as set forth in claim?20, wherein: the first managenment infornmation

recor dpicgurer efdlec canidesbadidnp t infohaatiohe forafagenRnhgemsehe MrdbrdatoaPder ;
and the second managenent information recording area corresponds to the

file or the DVD video format. 22 A program for
dgllﬁﬂg@gﬁ?ﬂjibégﬁﬂ%i

recor e on a recording medium conprising: program code for
Tabl e 1 acor oAk e ddp et EKTAR Sedne ienag BedranremrRarae
program code for recording a desired file to the program area; wherein, the
file iloratheofileqreirecordeds for the exiensien ffile ardg coumesppodingy managedienit ed
reproduci ng apparatus for the recording nedium it being recorded in
conbi riafd;mmﬁibmltoammga’welybeﬂﬁidr mation for the noving picture file to a
18  The method as set forth in claim 12, wherein when the file is a moving
- picture file, the file and the management information for the file are set for
recording in the DVD video format.
19  The method as set forth in claim 12, wherein:
when recording individual management information for an additionally
recofded extension file, the individual management information for the existent
- extent files is -.collectively recorded following the additionally recorded extension
file; and
the guide information for the extension file and the management table are
updated correspondingly to the collective recording of the management
 information.
20 The method as set forth in claim 12, wherein on the basis of the
management table: |
the managemeﬁt information for all the ﬁles recorded in the recording

medium is collectively recorded to a first management information recording area

of the management information recording area on the recording medium; and




program area, while the address of the managenent i nfor i ' or ded
to the nanagenent table, or when the file is an extensr?rq(?#?gee%%pﬁbgr t han
a noving picture file formatted to be readable by a dedicated reproducing
apparatus for the recording nedium it being recorded in conbination with
~individual managenent information for the 30 Cctober 2006 68 extension
file to the program area; -guide inforpation for the extension file,

i ncluding at | east the address of the“’individual managenent infornmation,
bei ng recorded to the recording nedium the address of the extension file
gui de i nf or ke Managemeyt desmabigntfor theameyéne pictargbiile regeedethin the

I dentification code indicative of an extension file type in the

cor r espanading inmaiinmdisatolieutagdyericorddd torat sezondnshanhegemenn gnfopneioni n t he
managenent information being allocated to the extension-file guide

i nf or nRddoRin &’I%aﬂfeh@hﬂﬂfaglahﬁemﬁforhpa’tic{ﬁn'eeofdiﬁ' Begp, Wherein a plurality

of pieces of the individu managenent ormatron which are identical in
ext enshon-f4 ' LfLcati,o de d_yecording format to each other is

al | oca?gd t’ghg%étgﬁﬁ'%géféﬁ%ﬁé@%m :eWB‘EﬁeHb i nformati on. 24 The program
as set fort ir}cl aim 22, V\,he,r%i n on the bagis of the managenent table:

t he managerrg?ﬁ Ir8f SARIEEBISNL omigrmatian rerprlng carsn deirespankls tede dilsg

mediumis collectively recorded to a first managenent information recording
area management system of a computer; and

the second management information recording area corresponds to the file
management system for the DVD video format.
22 A program for recording a file on a recording medium, comprising:

program code for managing a program area of the recording medium
according to a management table recorded in a predetermined area on the recording
medium; and

program code for recording a desired file to the program area;

wherein, the file is a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the recording medium, it being recorded in
combination with management -information for the moving picture file to a
program area, While the address of the management information is recorded to the
management table, or

when the file is an extension file other than a moving picture file formatted A
to be readable by a dedicated reproducing apparatus for the recording medium, if

being . recorded in combination with individual management information for the




of the nmanagenent information recording area on the recorﬁg&og’@ggbl@ and

t he managenent information for only the noving picture file recorded in the
recording mediumis collectively recorded to a second rmanagenent

informati on recording area of the nmanagenment information recording area.
25 The program as set forth in claim24, wherein: 30 Cctober 2006 69 the
first managenent information recording area corresponds to the file
managenent system of a conputer; and @he second managenent i nformation
recording area corresponds to the file nanagenent systemfor the DVD vi deo

f or matext@fisidn fie oo hengrogeainuaneagvi ng a program code recorded in said
medi um said program code conprising: program code for managi ng a program

area of a dafigeh kiog f&”?ﬁg r@é{g?gs‘f@ﬁ g1 & QBthd?nrgg?'ze%%Wé aHp&st? of fifor ded

in a predet®erm ned area on r écarding and programcode for
recording.a desired file t.o the program area, erein the file is a noving
b ot unBOfifudtBah e RS ToB ShE Te a8 OB Ertutiiemedtues ng
appar at us téf?é the data recording medium_it is recorded in conbination
wi t h managdhenmddressophdhe extensionHalenguidaginforaratien fheing trgcardegr tagthem ar ea,
whil e the address of the managenent information is recorded to the
managenamigemdéntdabler améhen the file is an extension file other than a noving
picture file formatted
an identification code indicative of an extension file type in the
-corresponding individual management information and recording format in the
management information being allocated to the extension-file guide information.
23 The program as set forth in claim 22, wherein a plurality of pieces of the
individual management information which are identical in extension-file
identification code and recording format to each other is allocated to one of the
extension-file guide information.
24 The program as set forth in claim 22, wherein on the basis of the management
table:
the management information for all the files recorded in the recording
medium is collectively recorded to a first management information recording area
of the management information recording area on the recording medium; and
the management information for only the moving picture file recorded in the
recording medium is collectively recorded to a second management information

recording area of the management information recording area.

25  The program as set forth in claim 24, wherein:




to be readable by a dedicated reproducing apparatus for tfieoddgtd 2pggor di ng
medium it is recorded in conbination wth individual managenent

information for the extension file to the program area; guide. information
for the extension file, including at |east the address of the individual
managenent information, is recorded to the data recordi ng nmedium 30

Cct ober 2006 70 the address of the egtensi on-file guide information being
recorded to the nmanagement table; 9an identification code indicative of
an extension file type in the, corresponding individual nmanagenent

i nf ormat i onﬂéﬁlcﬁrﬁe&aﬂﬁgﬁmﬂéﬁ ifiormatione reoradingeaesa conespords oo theefile
allocated to the extension-file guide information. 27 The recordi ng nedi um

as set nianaghment clystem 862 colngpeten 4tk programis arranged such that a
plurality of pieces of the individual rranagerrent [ nf ormation which are

| denti cal | meybansd aulizemdl Ak 06oaaffy a0 Latocding fopmhido o

each other is allocated o one o e ex ensi

The re | ai m 26, vvherelnthe programls

arr angieigﬁlqggﬂleﬁgﬁ%hﬁ%stﬁ%gw X’fdetané’ THMatagenent table: the management
infornﬁf%lonfor | the files recorded in the data recording nediumis
“col | ectPvel § TEER agm%@um AYwe spregianceede recorded imseidanedidimgaid ea  of

the managenent information recording area on the data recordi ng nedium and
t he rrapmamnOdme(mnpmlsmga for only the noving picture file recorded in the

data recording nediumis collectively recorded to a second nmanagenent
~program code for managing a program area of a data recording medium
according to a management table recorded in a predetermined area on the data
recording medium; and
- program code for recording a desired file to the program area;
wherein the file is a moving picture file formatted for reproduction by a
dedicated reproducing apparatus for the data recording medium, it is recorded in
combination with management information for the moving picture file to a
- prograrh area, while the address of the management information is recorded to the
management table, or
when the file is an extension file other than a moving picture file formatted
to be readable by a dedicated reproducing apparatus for the data fecording mediam,
it is recorded in combination with individual management information for the
extension file to the pi'ogram area;

guide information for the extension file, including at least the address of the

individual management information, is recorded to the data recording medium;




i nformation recording area of the management information 4 rea. 29
The recording nediumas set forth in claim28, wherein thee(gé%élgégg%)é‘

arranged such that the first managenent information recording area
corresponds to the file nanagenment system of a conputer; and the second
managenment information recording area corresponds to the file 30 Cctober

2006 71 managenent system for the DVD video fornmat.
: 70

the address of the extension-file guide information being recorded to the
management table; and |
an identification code indicative of an extension file type in the
corresponding individual management information and recording format in the
management information are allocated to the extension-file guide information.
27  The recording medium as set forth in claim 26, wherein the program is
~arranged such that a plurality of pieces of the individual management information
which are identical in extension-file identification code and recording format to
- each other is allocated to one of the extension-file guide information.
28 The recording medium as set forth in claim 26, wherein the program is
arranged such that on the basis 6f the management table:
the management information for all the files recorded in the data recording
medium is collectively recorded to a first management information recording area
of the Iﬁanagement information recording area on the data recording medium; and
the management information for only the moving picture file recorded in the
data recording medium is collectively recorded to a second management
information recording area of the management information recording area.
29  The recording medium as set forth in claim 28, wherein the program is
arranged such that the first management information recording area corresponds to
| the file management system of a computer; and

the second management information recording area corresponds to the file
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management system for the DVD video format.




