1 DESCRI PTI ON DATA RECORDI NG APPARATUS, DATA
RECORDI NG METHOD, AND COVPUTER PROGRAM Techni ca
Field [0001] The present invention relates to a data
recordi ng apparatus, a data recording nethod, and a
conput er program for recording data on a recording
medium and to a data recording apparatus, a data
recordi ng method, and a conputer program for
recor di ngdat aon adata overwritable optical disc, for
exanpl e, DVD-RW DVD+RW and CD-RW [0002] More
specifically, the present invention relates to a data
recordi ng apparatus, a data recordi ng nethod, and a
conmput er program for regerdiphgodata on overwitable
recording mediumin a format according to UDF
(Universal D sk Format) (registered tradenark)
defined by the OSTA (Optical Storage Technol ogy
Associ at ) RESREDANE eAPBARATEIH aDRFAr BEGPRRING a data
recordi ng apparatus, a_data recording nmethod, and a
conput er progfamrr e cr Yy afACbi over wri t abl e
recording mediumin a state in which the data can be
repl ayed by a replay only apparatus. Background Art 2

TefOOQH1 Field

{0001]

The present invention relates to a data recording
o apparatus, a data recording method, and a computer program
for recording data on a recording medium, and to a data

recording apparatus, a data recording method, and a computer

~program.for.recording data-on-a-data overwritable -optical
disc, for example, .DVD-RW, DVD+RW, and CD-RW.
[0002]
More specifically, the present invention relates to a
. data vecording.apparatus, a data recording method, and a
com?uter program for recording data on overwritable
recording medium in a fofmat according to UDEF (Universal
Disk ¥Format) (registered trademark) defined by the OSTA
(Optical Storage Technology Association), and more
-particularly relates to a data recording apparatus, a data
recording method, and a computer program for recording data
.on overwritable recording medium in a state in which the
data can -be zreplayed by a replay only apparatus.

Background Art



Disc type recording nedia (hereinafter referred to as
"optical disc") such as DVD (Digital Versatile Disc)
and CD (Conpact Disc) to which optical reading is
appl i ed have rapidly beconme w despread as an
application for storing a @onputer-file and a noving
i mge stream An optical disc has a |large nenory
capacity and can be accessed at random Further, the
optical disc has no possibility of the wear and
corruption of a recording surface due to reading, a
head- crush, and the like different froma contact
type magnetic recording nmedium Further, the disc
(sopgpce is strong and has al ow degree of danger of
incidentally losing data. - Recently, the optical disc
i s \ividel yypseteasrdimeexicdt nak he renorficig reedi ved for a2
~conputer and as an external nenory device. [0004]
"Bk leadarfpise” ) UBRC Uns VBT AIDiDi s k1 Fée nrett)i ler Ogist eamdl CD
%éadenark) defined,%y the OSTA (Optical Storage
(TRBRHOT §gy ) ASS ol BEl IRECS Lk ABRALAS ah appliledl have
i ' ' compatibility (refer t for
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is also known asgg%ﬂﬁff%§§%ngg%§%%?'fg%lggggg%¥géﬁﬁj
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of 1 SO 96-60 corresponding to an increase of a disc
Feefdeei t yhandpt heahudilser heb bl pedsibid ittlye cf98Bs, wddDF and
becane 3 w despread as an application of a witable

cQﬁﬁqgﬁﬁondpgcaagecordlng surface due to reading, a head-
crush, and the like different from a contact type magnetic

recording medium. Further, the disc surface is strong and

has..a-.low-degree -ofi- danger --o-f--'--i-nc-i-den-ta-lly ~leosing-data-
Recently, the optical disc is widely used as an external
recording medium for a computer and as an external memory
device.
[0004]

For example, UDF (Universal Disk Format) (registered
trademark) defined by the OSTA (Optical Storage Technology

Association) is known as an optical disc-format with high

compatibility {(refer to, for exémple, Non-Patent Document 1).

UDF corresponds. to a mounting technology of ISO/IEC 13346
standard which.is also known as ECMA-167 (refer to, for
example, Non-Patent Document 2) (ISO/IEC 13346 is a
successor of IS0 9660 corresponding to an increase of a disc

capacity and the number of files). In the 1990s, UDF became



the cost of a CD-RWnedium and a CD recordi ng
apparatus is reduced. [0005] UDF can execute
processing for adding and deleting a file to an
optical disc through an ordinary file system by
enpl oyi ng a packet wite sydtem The packet wite
system to which reference is nade here, wites data
as a packet structure by providing a |ink block and
four Run-In areas in front of user data as well as
providing two Run-Qut areas at the end of the user
data. Seven bl ocks are used as a |inkingareawhich is
a joint area between adjacent packets in addition to
wdddSSFe 4063 aheRpp LGSk L ey SYsisin to?»_ti@@icgisd@ta%
can be witten fromalnost all the operating systens
th€G)oss amelal casr® hdd itimMaintit encb hes@iiie@napgaratus is
conmpati bly replayed on the operating systens w thout a
regeeddl read program and can mani pul ate the contents
In an optical disc by a nethod simlar to a hard
{@9@@, fl oppy disc, USB.(Universal Serial Bus) flash
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optical disc. Anmon em ~when user ais record
el iy ihype PaONEt Wiittabk@sephi Cathe Ha¥%keof waALEOr L@t 0

UDF, there is exenplified a nmethod of 4 wusing a space
thivhiap defereptoris 8BBE, hene whicitean danuses a packet
structure by providing a link block and four Run~In areas in

front of user data as well as providing two Run-QOut areas at

the end of the user data. Seven blocks are used as a

S I 1 o} king-area-which-is-a “Joint-area-between-a dij acent packets
in addition to a user data area. UDF is a file system to
_ﬁhich data can be written from almost all the operating
'-systems {O8) as well as a file written thereto can be

- compatibly replayed on the operating systems without a
special read program and can manipulate the contents in an
optical disc by a method similar to a hard disc, floppy disc,
USB. (Universal Serial Bus) flash memory.

[0006] |

- UDF defines four types of accesses, 1: Read Only, 2:
Write Once, 3: Rewritable, and 4: Overwritable are

prescribed as the accesses of an optical disc. Among them,
when user data is recorded to a type 4 overwritable optical

disc .of according to UDF, there is exemplified a method of




status of each area is described by a bitmp formt,
to manage a space area in a partition for recording
file data (refer to, for exanple, Patent Docunent 1).
[0007] Although SBD can be optionally disposed in a
partition, a partition desériptor (PD), in which
point information is described to point out the
| ocation of SBD, is described in a volune descriptor
sequence (VDS) which describes information as to the
contents of a volune structure. Al though VDS can be
al so optionally disposed in an area
out si deof _apartition, AVDP (Anchor Vol ume Descri ptor
ufloighespacoOMpPOSed Akspeiptod NFLIINGL i10NwHOFh PO NIHRGd
out VDS is defined. Accordingly, SBD can be referred
sttagushpdughch AMBR, 1¥D8esantbfRD.by GOBG8Emaplefermathertcuser
conveni ence is taken into consideration, it is
RAAGre FabPRCE RISEqdenti BRT VL tke fout racpedbrdi g arelditam
(Ip%ewhkch ata i s verﬁfitten according to UDF froma
di'§¢ “Pec ?Eﬂ?ﬁfmggﬁar PES AP TS PEpldy it al so by a
rdoepljay only apparatus. This is, for exanple, to take
out "a still image, noving inmage, and the |ike picked
up Bycioubirgiskal cEAMBE AN ane¢0ad8Eb & & D¥DpatkPition,
~ display and output imges by |loading the DVD on a DVD
a phayétiomntktaripeocer dPpj ckiad wid chnpgest binfdmeadiing the
- DVD on the digital canera again. 5 [0009]
‘described to point out the location of SBD, is described in

a volume descriptor sequence (VDS) which describes
information as to the contents of a volume structure.

Although VDS can be also optionally disposed in an area

_m Qutside_ofMampartitionT“AVDPU(AnchoruVolumewDescriptor
‘Pointer) composed Qf point information for pointing out VDS
is defined. Accordingly, SBD can be referred to through
AVDP, VDS, and PD. |
[(0008]

‘Here, when user convenience is taken into consideration,
it is preferable to sequentially take out a recording medium
-on which data is overwritten according to UDF from a disc
recording apparatus and to replay it also by a replay only
apparatus. This is, for example, to take out a still imaée,
moving image, and the like picked-up by a digital camera and
recorded to a DVD, to display and output images by loading
the DVD on .a DVD player, and to record picked up images by

loading the DVD on the digital camera again.




However, in a UDF format of the version nunber 2.5 and
|ater, since it is prohibited to record SBD in an
optical disc having the access type 1, that is, in an
Read Only optical disc, a problemarises in that a
type 4 disc has no conpatidility between a data
recordi ng apparatus and a replay only apparatus.

[ Pat ent Documnent 1] Japanese Unexam ned Patent
Application Publication No. 2000-112832 [ Non- Pat ent
Docunment 1] http://ww. osta. org/ specs/index. htm

[ Non- Pat ent Docunent 2] http://ww. ecna-

i nternational . org/ publications/standards/Ecrma-167. ht m

[0909d] osure of the Invention Problens to be Sol ved by
the I nventiaon [0010% An object of the present
i NVERTS T i 40t 8 PPBvieranain ofekbel rensiemtmmbeeordpngnd

par at us, dat.a recording, nethod, and conputer
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excel | ent data. recordi ng apparatus, data recording.
copptholdi 1itandetorput erdprogrearorddpabhpepofaprefeahl y
~ recording data to an overwitable recording nediumto
reRhR¥ P Ridt #PPARABES6 overwritten in a format according
.{nge$%}%é¥ﬂae%%dl?ngggggse Unexamined Patent Application
Publication No., 2000-112832

[Non—Pateht Document 1] http://www.osta.org/ specs/index.htm
- [Non-Patent Document 2] http://www.ecma-

international.org/publications/standards/Fcma-167.htm

Disclosure of the Invention
Problems to be Solved by the Invention
' [0010]

- An object of the present invention is to provide an
excellent data recording apparatus, data recording method,
- and computer  program capable of recording data on an
overwritable optical disc such as a DVD-R/W, DVD+RW, CD-RW,
and the like which can overwrite data.
[0011]

- Another object of the present invention is to provide
- an excellent data recording apparatus, data recording. method,
© and computer—progrém capable of preferably recording data to

an overwritable recording medium to which data can be




[0012] Still another object of the present invention
is to provide an excellent data recordi ng apparat us,
data recording nethod, and conputer program capable
of recording data to an overwitable recording nedi um
in a state that the data cln be replayed by a replay
only apparatus. [0013] Yet still another object of
the present invention is to provide an excellent data
recordi ng apparatus, data recording nmethod, and
conmput er program capable of preferably recording data
to anoverwitabl eoptical discwhile preferably
managi ng a space area in a partition of the disc
oaceor i figh ti; & EHRLEDI 4d@rdihngatbeadr o i Rt bgabsdh SC
which prohibits to record a space bitmap descri ptor
[e8BD) . Means for Solving the Invention [0014] A first
aspect. of the present invention, which was made in
consitddrlatPBRNST ke dbeFe throBreant iigvestppovidea
ata. recordi apparatus for executing overwite to a
P01 R e L B RF L1 it S5 S FE a1 8 afi ba
' cor,gi r g file m
R g o REEPE LBl oS Bt e
déod Nt ,an bvkswpetabid %d&d&ﬁ%%@diﬁp%‘rﬁ a2l588te that the
description information, which nanages a space area
dite acgyamki rephawbkerbit e reyérwr bhey i sprigedusi.n the 7
gartition as well as it is prohibited to record the
[&latle

Yet still another object of the present invention is to
provide an excellent data recording apparatus, data

recording method, and computer program capable of preferably

recording. data to.an overwritable.optical-disc while

,preferably managing a space area in a partition of the disc
according to a prohibition of a read-only optical disc which
‘prohibits to record a space bitmap descriptor (SBD).
~Means for Solving the Invention
[0014]

A first aspect of the present invention, which was made
- in consideration of the above problems, is to provide a data
recording apparatus for executing overwrite to a disc ha#ing
a partition on which a file can be overwritten according to
a predetermined file system format, wherein, in the
predetermined file system format, it is permitted to record
space area description information, which manages a space

‘area in a partition when the overwrite is used, in the




area description information in the partition when
replay only is used, the data recordi ng apparatus
including a disc initialization neans for recording
the space area description information, which nmanages
the space area in the partition, on the disc when the
disc is initialized a data recording neans for
searching a space area in the partition referring to
the space area description informati on recorded on
the and recording file data to the searched space area
as well as updating the description information, a
space area description information concealing neans
pd1@i t6ORCER! Y e it SRAGLIRMIBA LHIEN LBELPR the space
information so as to be used for replay only, and a
ardiasdedistpt Bmatifermaeans forcrepastifgon Wigthelepahy
not a disc is overwitable when the disc is | oaded
ordiyd ideteedn rihwg daltet heroodinmtappeerunst enchndiygy a disc
. executed maki ng use of the space area description
IMGEgHRR TR RGPS O TReSHrdidenthenvBAEE o7E 9%l at es t o
.recording, ..apparatus for overwiting data.to
0B b8 L o8N A el PP e 1h e fe
padk$€ioh OorEXHIP 48 5 c DML RWH PYRERW, 5 %Mﬂ%gid Bata
for exanple, a file systemaccording to UDF eflneg
rebyr@GTA. ndH316Gor YBeACKIER dabdceSaregoiglathd @agdRition
overwitable optical 8 disc according to UDF, there
reffgrekegqrpid fibed spapet doeh afescription information recorded

on the and recording file data to the searched space area as
well as updating the description information, a space area

description information concealing means for concealing the

--space-area-description-information-so-as-to be-used-for
replay only, and a disc discrimination means for detecting
whether or not a disc is overwritable when the disc is
loaded and determining whether or not overwrite can be
executed making use of the space area description
information.

[0015]

- The present invention relates to a data recording
-apparatus for overwriting data to a recording medium such as
~an overwritable optical disc, for example, DVD-RW, DVD+RW,
CD-RW based on, for example, a file system according to UDF
defined by OSTA.

[0016]

When user data is recorded to an overwritable optical



using a space bitmap descriptor (SBD), in which the
unused state of each area is described by a bitnmap
format, to manage a space area in a partition to
which file data is recorded. [0017] Here, when user
convenience is taken into cdnsideration, it is
preferable to sequentially take out a recordi ng nmedi um
on which data is overwitten according to UDF from a
disc recording apparatus and to replay it also by a
replay only apparatus. However, in a UDF format of
the version nunber 2.5 and later, since it is
prohibited to record SBD in an optical disc whose

136838 LIRE 1S borl NBheld 5d LARRREAq e R 63
disc, a problemarises 1n that atype 4 disc as no
useéagpat sidd i thapwaedct e dat @pepg¢ok di Higi dPRAHALMS sed
and a replay only apparatus. [0018] To cope with this
stptebbEngadtherdat asr éescdibgl appar at. usap ateotat Ngot 0
the present invention is arranged such that when user
Mafaea # SSRAMS WEEEt &R ¢ oPar Yiddermditagwhidh ukdle glata is
exanpl e, an overwitable optical disc and the Iike
r_egﬁ’éﬁg%s DVD- RW DVD+RW CD- RW according to UDF, the
[oH$ey data is overwitten while managing a space area
by a format which does not conflict with the
prigfiiei tineR abetheo MR fardmt; Oft 2 dhe 1KehSkoRs NYEPEF i on,
2.5 and later. 9 [0019] '
it is preferable to sequentially take out a recording medium

on which data is overwritten according to UDF from a disc
recording apparatus and to replay it also by a replay only

apparatus. However, in a UDF format of the version number

'“w2:5”andmlaterymsince“itmismprohibited“to~recordmSBD“in“an
optical disc whose access type is 1, that is, in an Read
Only optical disc, a problem arises in that a type 4 disc
has no compatibility between the data recording apparatus
and a replay only apparatus.

[0018]

To cope with this problem, the data recording apparatus
according to the present invention is arranged such that
when user data is overwritten to a recording medium, for
example, an overwritable optical disc and the like such as
DVD-RW, DVD+RW, CD-RW accorxrding to UDF, the user data is
overwritten while managing a space area by a format which
does not conflict with the prchibition of the UDF format of

the version number 2.5 and later.



In the data recording apparatus according to the first
aspect of the present invention, when the disc is
initialized, space area description information for
managi ng a space area in a partition is recorded on
the disc, the space area ith the partition is searched
referring to the space area description informtion,
and the file data is recorded. However, when the disc
is discharged, confliction wth the prohibition of
the UDF format of 2.5 and later is prevented by
conceal i ng the space area description informtion so
that the disc can be used in a replay only apparatus.
[obupy her, -when the discis | oaded, whether or not the
disc is overwitable is detected to thereby determ ne
whelihearmheoranet rato o¥Viargvappe reans bec exetiuige d omake nfi xise
of the space area description information. [00201
asgpeki ¢t cdld wrewhen iheenfsica r ebendihg dppariat us
. according to the first aspect of .the present invention
lnb%é?é&?? s SPRECUBERA g SE PtaoPetBF AT TR IETifemn BaRAIERI

@ Yool tad BaBPLLEA (L 38eab8la SRR o VD B
ccording to , a Space area
spdescLid 110N thicl Bat el 1 SANAYIsRY LHE SPAES Ahga thnchbe
partition is uniquely created ‘in the partition or
spspacer<ay e@sdesptiphi Difdataiba; sANagiaFilhaaspace
area in the partition is uniquely created outside of
re¢predeshr t iHowemer 10wh§i002% diheniswhesctargspt i cahfdistion
.1s | oaded on the apgaratus,
with the prohibition of the UDF format of 2.5 and later is
'prevented by concealing the space area description
information so that the disc can be used in a replay only
—apparatus..... Further,--when-the-disc-is-ltoaded,-whether-or-not-
the disc is overwritable is detected to thereby determine
whether or not an overwrite can be executed making use of
the space area description information.
[0020]

Specifically, when the data recording apparatus
“according to the first aspect of the present invention
overwrites the user data to a recording medium such as an
overwritable optical -disc, for example, DVD-RW, DVD+RW, CD-
RW according to UDF, a space area description file for
managing the space area in the partition is uniquely created
in the partition or space area description data for managing

the space area in the partition is uniquely created outside

of the partition.




even if an access type is set to 1, that is, to read
only, when the existence of the space area
description file or the space area description data
is confirmed, it is recognized that the optical disc
is an overwitable optical @isc, and the user data is
overwitten while maintaining the contents of the
space area description file or the space area
description data. [0022] Therefore, according to the
data recordi ng apparatus of the firstaspect ofthe
present invention, sincethespace area in the
partition is managed by a format other than SBD, the
[owzen data can be overwitten while managi ng the space
area by a format which does not conflict with the
pr obidi t ivbienofnt tyet 1daA dasnal s ofodtdn amd that eppafHO23)
Q herwi se, in the data recordi ng apparatus according
eveg Lfnhen fiqasssadpeet infsathdoplesehtt i Frveritd eradwhehyan
optical disc is initialized by a format accarding to
Whﬁ?splfh% FhadEBi Phap Ui eora (BT IR igcdide Or the
t be ri - i.Qd f t.i at_which_a
P8t Sa1® diasetRe 08 R ¥ R PREALE, el ke Rt
that whe cdpditcalisat akels o Lhereirome ddia dasenidat axh$
overwitten to the partition making use of the space
thbi teap descibsptoerySBRen epaldl estntofimmeatbessohyPets
[0024] Then, when the optical disc is taken out from
ofi e space area description file or the space area

description data.
{0022]

Therefore, according to the data recording apparatus of

area in the partition is managed by a format other than SBD,
.the user data can be overwritten while managingrzhe space

. area by a format which does not conflict with the
.'prohibition of the UDF format of 2.5 and later.

[0023}

Othe;wise, in the data recording apparatus according to
the first aspect of the present invention, when an optical
disc is initiélized by a format according to UDF, a space
bitmap descriptor (SBD) is record. Further, during the
period from the time at which an optical disc is loaded on
-the apparatus to the time at which it is taken out therefrom,
the user data is overwritten to the partition making use of

‘the space bitmap descriptor (SBD} regardless of an access




apparatus, pointer information to the space bitmp
descriptor (SBD) recorded to a partition descriptor
(PD) is backupped to a unique SBD pointer information
save file in the partition or to a uni que SBD pointer
i nformati on save data outsllde of the partition and
then deleted (fromVDS). [0025] Further, when the
optical disc is |oaded on the apparatus, it is
confirmed whether or not the SBD pointer information
save file. or the SBD pointer informationsave data,
in which the pointer information to the bitmp
descriptor (SBD) is backupped, exists when the file
typestem data is recogni zed, and when the file or the
data is detected, the space bitmp descriptor (SBD)
[O024destored as well as the user data is continuously
overwitten to the partition while maintaining the
spateehi t'ihep d8ScPPpiorl disBDLs [abs]out! fromi shease,
the yser data can _he overwitten by nanagin t he
epRgab s b angaFRF t1h O Do BPLT Uit
: S n . seen m
o R PPt e Rie ot o et o 88 "M PERARRD D5 s
babRepEBY t& A funiiGhi-onpi $dk ke BheBiRLtioN s MY GR1e in
prohi bits recording 12 of SBD, of the UDF fornmat of:
thehpaveitsicon o2. Socaaduhafer SED ppleavent Bofodmuttibar sawhen
the optical disc is |oaded on the data recording
dagpparbiife adcdhdi ngribtide gpdesbar delarrd oif rom VDS) .

[0025]

Further, when the optical disc is loaded on the

apparatus, it is confirmed whether or not the SBD pointer

information save.file..or.the SBD pointer information-save

data, in which the pointer information to the bitmap
descriptor (SBD} is backupped, exists when the file system
data is recognized, and when the file or the data is
detected, the space bitmap descriptor (SBD) is restored as
well as the user data is continuously overwritten to the
partition while maintaining the space bitmap descriptor
(SBD) .

fo02e6]

In this case, the user data can be overwritten by
‘managing the space area in the partition of the optical disc
making use of SBD as well as SBD cannot be seen from the
apparatus when the optical disc is taken out, thereby

-confliction with the prohibition, which prohibits recording



agai n, the user data can be continuously' overwitten
to the optical disc while maintaining the space area
inthe partition by restoring SBD. [0027] A second
aspect of the present invention is a conputer
program which is described?in a conputer readabl e
format to execute processing for executing overwite
to a disc having a partition on which a file can be
overwittenon a conputer according to a predeterm ned
file system wherein, in the predetermined file system
format, it is permtted to record space area
description information for managi ng a space area in
off Be&ppPasti tHOWIM@Brml N OUGMWALE: b HSLGRS 1WeLL as
it is prohibited to record the space area description
prientotedt i duithetrhewpe tilid aptueen dfepliay 1oakgdi 6n the
used, the conputer program causing a conputer to
daé%eé@@@ﬁ@%nﬂzappﬁﬁﬁtualaqqnnd;ngptchMhnR¥éaﬂntreo@edtr@p

t he ace area description information, which nana
agppR- b’g & #5Sdr 3 LR P HAMENPRUS b THEFISECRNER §

[ t.i.al i zed, a dat recordln rocedure for

oPg&é%%rﬁﬁfélyhlle g%én%ﬁ%£%I n Pﬁe Bar? %%%;1 regé?ring to

pa§9§t§@@qg,q%%%org§$0§g§u|on i nformation recorded on

- the and recording file data to the searched space

[oaeep as well as updating the 13 description
information, a space area description information
corceagicong pspeedurie ther prhsespageeatéan deszregipuorRr
informati on so as to _be used for replay only and

program, which is described in a computer-

readable format to execute processing for executing

overwrite to a disc having a partition on which a file can

be--ove rw.r..it.te n-on--a--computer-acco r_d ing-to-a predetermined
file system, wherein, in the predetermined file system
-format, it is permitted to record space area desc;iption
information for managing a space area in the partition when
the overwrite is used as well as it is prohibited to record
‘the space area description information in the partition when
'replay only is used, the computer program causing a computer
to execute a disc initialization procedure for recording the
rspace area description information, which manages the space
area in the partition, on the disc when the disc is
initialized, a data recording procedure for searching a
-space area in the partition referring to the space area
description information recorded on the and recording file

data to the searched space area as well as updating the



a disc discrimnation procedure for detecting whether
or not a disc is overwitable when the disc is |oaded
and determ ning whether or not overwite can be
executed maki ng use of the space area description
information. [0028] The cddputer program according to
the second aspect of the present invention defines a
comput er program described on the conputer in a
conput er- readable format so that predeterm ned
processi ng can be realized on the conputer. |In other
wor ds, when the conputer program according to the
second aspect of the present invention is installed on
ded &€ ptGAPYLEE rnd: LAOPEY abhve 9Pk ald Qtilpt 1@xhi bited on
-~ the conputer, thereby the sane operati on/ worKki ng
inddfredticas cbhataldig thecda@er esorithaGapRanatys
according to the first aspect of the present
desigritiionn indnrbet ot gicned. tadvamsgesoaf repéaynvehy i
' %§922$~Accotding to the present invention, there can
3 HPC SRS ABIN AN FX A IEA TRt oF retHIRG Hpphbar uer not
a il 1o 8GOLOLNGOR! Nody BRY goNPULen pragr amywhi ch can
pre e user da

I is 1 :
erably overwi a toadata-overwitable

deﬂ&gﬂﬂﬁibgdb§§t§é¥ﬂbr'%%tDME%EN¥ié%ﬂ%Qﬁﬂﬂene@eEQEQ@Imaking
according to UDF defined by 14 OSTA. [0030] Further,
usea@Ortiengph Oe t e Preseit pt VL i A knalthene can
{0028]
The computer program according to the second aspect of

the present invention defines a computer program described

on the computer in a computer- readable format so that

In other words, when the computer program according to the
;econd aspect of the present invention is installed on the
éomputer, a cooperative operation is exhibited on the
computer, thereby the same operation/working effect as that
of the data recording apparatus accbrding_to the first
aspect of the present invention can be obtained.

Advantages of the Invention

[(0029]

According to the present invention, there can be
provided an excellent data recording apparatus, data
recoxding methed, and computer program which can prefexably
overwrite user data to a data-overwritable optical disc such

as DVD-RW, DVD+RW in a format according to UDF defined. by



be provi ded an excell ent data recordi ng appar at us,
data recording nethod, and conputer program which can
record data to an overwitable optical disc according
to a UDF format as well as in a state that it can be
repl ayed by a replay only ldpparatus. [0031] Further,
according to the present invention, there can be
provi ded an excellent data recordi ng apparatus, data
recordi ng nmet hod, and conputer programihi ch can
preferably execute recording to an overwitable
optical disc by preferably nmanaging a space area in a
partition of a disc according to the prohibition of a
osfr@ad only disc which  prohibits to record a space
bitmap descriptor (SBD). [0032] According to the data
[00eodr di ng apparatus of the present invention, the
space area of the partition is nanaged in a format
ot h&rrtthsan SBEobdiRg tics thenagedensi iy enSBbnwhtherarran
tical disc is | paded. However, when the optica
bedg§‘8"%‘§eq %ﬁx&ﬁiLlFPBrﬁii“??e r&ﬁﬁéfiéPﬁsaP%&}WélspoFiﬁF%r
[ ved h t gcan be
reb QLI FBE ESmAReE s HE ah Bhit] S aRBant oave

toCan @@erv@&%@%‘l’et bePiddn aiifQr mREoYHL£d tqpeas bR format as
conflict wwth the 15 prohibition of the UDF format of

we2lbadinih latsehre [RAB33: Rant her ropieeds, byf @atrupesyamsh y

advant ages of the present
apparatus.

[G031]
Further, 'according to the present invention, there can

be provided an excellent data recording apparatus, data

~recording -method, -and-computer-program-which-can-preferably
execute recording to an overwritable optical disc by
preferably managing a space area in a partition of a disc
‘according to the prohibition of a read only disc which
prohibits to record a space bitmap descriptor (SBD).
10032] |

According to the data recording apparatus of the
present invention, the space area of the partition is
managed in a format other than SBD or it is managed using
SBD while an optical disc is loaded. However, when the
optical disc is taken out from the apparatus, since pointer
information to SBD is saved such that it can be restored
when loaded again. As a result, user data can be

overwritten in a format which does not conflict with the



invention will become nore apparent fromthe detail ed
description based on the enbodi nent of the present
invention to be described bel ow and the acconpanyi ng
drawi ngs. Brief Description of the Drawings [00343
Fig. 1 is a view schematicdPly showi ng a hardware
arrangenent of a digital canmera 10 according to an
enbodi ment of the present invention. Fig. 2 is a view
showi ng an internal hardware arrangenment of a
recording unit 4. Fig. 3 is a view showi ng a data
| ayout just after initialization processing is
~ executed to an optical disc when space area
prd@I6EEPL Uy dalaghp NIl oreaLgd pitside of a
partition. Fig. 4 is a view showing a dat'a | ayout just
[oaBser initialization processing is executed to an
optical disc when space area description data, to
whi &l tdegtra obgechandgiatyrea spaced‘aarealqe§ wifi thenprésent
uni quely created in a partition. Fig. 5is a flowhart

IDZRBI PRy e @@é%? nfgmfﬁ FRRdgeat ﬁé?mfﬁ?wqﬁaﬁ&e n
| d| SG. VI ew, sh n edur
Ao BB B g el el o abe Frfi i dEbEpoln
topeélaég&l%hsaog@oaﬁan@fthae RRUCbibhAPindl gk aulrlgs .2
| omchart show ng a procedure for tecording "a space
Braéean@@sﬁlrptpbhoafftﬂ@ Drawdnpartition.

{0034]

Fig. 1 is a view schematically showing 'a hardware
arrangement of a digital camera 10 according to an

embodiment of the present invention.

FPig. 2--is-a-view-showing an-internal-hardware
arrangement of a recording unit 4.

Fig. 3 1s a view showing a data lafout just after
- initialization processing is executed to an optical disc
when space area description data is uniquely éreated outside
of a partition.

Fig. 4 is a view showing a data layout just after
initialization processing is executed to an optical disc
when space area description data, te which data fof managing
a space area 1s written, is uniguely created in a partition.

Fig. 5 is a flowchart showing a processing procedure
for formatting an optical disc.

Fig. 6 is a view showing a procedure for recording

space area description data to a specific position cutside



Fig. 8 is a flowhart show ng a processing procedure
executed when a disc is newly loaded. Fig. 9 is a view
showi ng a procedure of processing for determning
whet her or not data can be overwitten to a disc when
the disc is formatted as sHéwn in Fig. 3. Fig. 10 a
vi ew showi ng a procedure of processing for
determ ni ng whether or not data can be overwitten to
a disc when the disc is formatted as shown in Fig. 4.
Fig. 11 is a flowhart show ng a processing-procedure
for recording a user data file in a partition of a
disc after it is formatted. Fig. 12 is a view show ng
ot datartayout after a user data file is recorded on
the data |l ayout shown in Fig. 3. Fig. 13 is a view
shomi gig B idakarhayendriafdmRiviaguseprédddudd IRr $eheMidng
recorded on the data |layout shown in Fig. 4. Fig. 14
a jspagevaesn shhowirigtaodafald ayout ppusttadth er
initialization processing is executed to an optical
di sElgmkﬁeﬁSSBDfE%WﬁS@tF S%OQ’.ln%aiEr%CQﬁSéwgePEP&?ﬁPﬁ@ a

oBESEETSHRR P R4S S, (o LD 200 2 disEuhen s
For" 1Seot atng & teor dary i Peole R T et earR s
deliesfiinddd @MmdtherSof OfidRIdAGL can be overwritten to a disc
when the disc is formatted as shown in Fig. 3.
Fig. 10 a %iew showing a procedure of processing for

determining whether or not data can be overwritten to a disc

when the disc is formatted as shown in Fig. 4.

for recording a user data file in a partition of a disc
after it is formatted.

' Fig. 12 is a view showing a data layout after a user
data file is recorded on the data layout shown in Fig. 3.

Fig. 13 is-a view showing a data layout after a user
‘data file is newly recorded on the data layout shown in'Fig.'
4,

Fig. 14 is a view showing a data layout just after
initialization processing is executed to an optical disc
when SBD is used.

Fig. 15 is a view explaining a processing procedure for
initializing a disc when a space area in a partition is

managed using SBD.



Fig. 17 is a view show ng a data | ayout after a user
data file is newy recorded on the data | ayout shown
in Fig. 14. Fig. 18 is a flowhart showi ng a
processi ng procedure for backupping pointer
information to SBD recorded?7to PDin VDS to SBD
poi nter information save data outside of a partition.
Fig. 19 is a view showing a data |ayout of a disc when
PD i sdeleted from VDS after PD information is
backupped to the SBD pointer information save data
outside of the partition. Fig. 20 is a flowchart
showi ng a processing procedure for backupping t he
poi L LY ﬂmflgrgaﬂ&ma%ogﬁsmg PRI MDPngt r&ggdlﬁ%D
poi nter information save file in the partlgl Fi g
fo2lreBopdMi\W sReW Agta ftalea ihayophreft dordicc a\/\lﬁQBc PD
is deleted fromVDS after the PD information is
afsgckupped farmathed SBD pointer information save file in
the partition. Fig. 22 is a flowhart show ng a
pr otessildg lﬁr%d@éﬂféhoﬂénﬁeae@%ﬁﬂn%ﬂYOWﬁeﬁféeH|%CU$%¥
oaded n the rdln t 4. Fig is a
da@%:%%% oW ﬁewg pr%%% g?ogﬁé |%ﬁ¥3H5'Sh°W“ in fig.
14det er m ni ng whet her or not data can be overwritten to
a disc 18 when SBD pointer information is saved to
t herigBD1pOL Bt £1 11 dwihar BB hORi SAVE pti@t:asguh%l Seoadre
partition. Fig. 24 is a view show ng how P
forbarlgipdion psinter information to SBD recorded to PD in

VDS to SBD pointer information save data outside of a

partition.

Fig. 19 is a view showing a data layout of a disc when

PP deg-deleted-from- VDS after-PD-information—is- backupped-to
the SBD pointer information save data outside of the
partition.
| Fig. 20 is a flowchart showing a processing procedure
for backupping the pointer information recorded to PD in VDS
to the SBD pointer information save file in the partition.
Fig. 21 is a view showing a data layout of a disc when
PD is deleted from VDS after the PD information is backupped
to the S5BD pointer information save file in the partition.
Fig. 22 is a flowchart showing a processing procedure
to be executed when a disc is newly loaded on the recording
unit 4.
Fig. 23 is a view showing a procedure of processing for

determining whether or not data can be overwritten to a disc



restored fromthe SBD pointer information save data
outside of the partition to VDS through the
processing for determ ning whether or not data can be
overwitten shown in Fig. 23. Fig. 25 is a view
showi ng a procedure of prodéssing for determn ning
whet her or not data can be overwitten to a disc when
the SBD pointer information is saved to the SBD

poi nter information save file in the partition. Fig.
26 is a view show ng how the PD information is
restored to VDS fromthe SBD pointer information save
file in the partition to VDS through t he processing

0 for detern1n|n her not data
urS0¥R! o Fl.Ger B3CLRLL AL SN0 WheLlerol 0k 42

Verwi
:m‘f@ﬁﬁé@l&ll o2 data b{ir@sgfdes'c&nacheabakhﬂﬂé& pr ocessi ng
- unit 3 ... data buffer 4 ... recording unit 5 ..
cent¥ql 2@r agessvigv WHdwing how PBNMOFfamAUIRADLY Medi um
10 ... digital canmera 13 ... OPunit 19 14 ... RF
repiotedstrr et SBB peointar Vg forgaalioproressiatg opiside

16, ... analog filter unit
of the partitioh to VDS through the processing for

determining whether or not data can be overwritten shown in
Fig. 23.

Fig. 25 is a view showing a procedure of processing for
detérmining whether or not data can be overwritten to a disc
when the SBD pointer information is saved to the SBD pointer

information save file in the partition.

~Fig:26-is-a view showing how the PD information is
restored to VDS from the SBD.pointer information save file
in the partition to VDS through the processing shown in Fig.
25 for determining whether or not data can be overwritten.
Reference Numerals
' [0035]
1 .. camera block
2 .. image signal arithmetic processing unit -
3 .. data buffer
4 .. recording unit
.5 .. central processing unit
6 .. temporary memory medium
10 .. digital camera

13 .. OP unit



~—Best-Modefor-Carrying-Out-the-Invention

17 ... signal processing unit 18 ... spindle driver
19 ... thread driver 20 ... tracking driver 21 ..
focus driver 22 ... spindle notor 23 ... thread notor
25 ... recording nmedium (optical disc) Best Mde for
Carrying Qut the Inventionl?[0036] An enbodi nent of
the present invention will be explained belowin
detail referring to the drawi ngs. [0037] A
Arrangenent of Apparatus: A data recordi ng apparatus
according to the present invention overwites data to
a recording nediumsuch as an overwitable optica
di sc, for exanple, DVD-RW DVD+RW CD- RWand the like
a ral i t] based on a file system according
14{6Hﬁ%ﬁﬁgg %ﬁgggﬂi TA, and a digital canera, which
15di aidald zegnal Hr&QesGRt Uhed by a solid-state imge
pi ckup device, can be exenplified as an arrangenent
lcexaarplleg afiloae dyy cal apparatus. 20 [0038] Fig. 1
schematically shows a hardware arrangenent a digital
17 caneranalorgecesr eirg undtt he enbodi nent of the present

18 .. spindle driver
19 .. thread driver
20 .. tracking driver
21 .. focus driver

22 .. spindle motor
23 .. thread motor

25 .. recording medium (optical disc)

' [0036]

An embodiment of the present invention will be
explained below in detail referring to the drawings.
[0037]

A. Arrangement of Apparatus:

A data recording apparatus according to the present
invention overwrites data to a recording medium such as an
overwritable optical disc, for example, DVD-~RW, DVD+RW, CD-
RW and the like a plurality of times based on a file system
according to UDF defined by OSTA, and a digital camera,
which digitalizes an image captured by a solid-state image
pickup device, can be exemplified as an arrangement example

of one typical apparatus.



invention. [0039] A canera block 1 for, picking up a
subject is conposed of a lens for capturing an i nage
of the subject, a solid- state imge pickup device
such as CCD (Charge Coupled Device), CMOS
(Conpl enentary Ment al - Oxi d&%Seni conductor), and the
like for creating an electric imge signal by
phot oel ectric conversion according to an i nput anount
of ,light, an A/ Dconverter for converting an inage
signal to a digital imge signal, and a denpsaic
processing unit (not shown) for cal culating RGB
signals fromthe digital imge signal, and the |ike.
rob8840] An image signal arithnmetic operation
processing unit 2 executes color reference conversion
fromd.ha BEBesiginadis vt 6hotel arhaidéereneeaagdunent a
| um nance signals and codi ng/ conpressi on processing to
digheat oramgtraofl 0) PE@ ahidhdVREGthearubbotibrdntkexf Ebet beesent
. the image signal arithnetic operation processing unit
ingeRidfl1 es a processed image signal to a display unit
[053égnposed of a liquid crystal display (LCD) and the
[ and outputs an inage. [0041] 21 A recording unit
4 r [ Lyrage: L. j [ ar
O A D S R s
of P& OLAESIMEG dBptuZing Houehga dat enbudfefec? ,ardscl1id-

state image pickup device such as CCD (Charge Coupled
Device), CMOS (Complementary Mental-Oxide Semiconductor),
and the like for creating an electric image signal by

photoelectric conversion according to an input amount of

iight,-an-A/D-cenverter-for-converting an—image-signal-—-to-a
digital image éignal, and a demosaic processing unit {not
shown) for calculating RGB signals from the digital image
signal, and the like.

tOO40]

An image signal arithmetic operation processing unit 2
executes color reference conversion from the RGB signals to
color difference and luminance signals and’
coding/compression pfocessing to the format of JPEG and MPEG,
and the like. Further, the image signal arithmetic
operation processing unit 2 supplies a processed image
signal to a display unit 7 composed of a liquid crystal
display (LCD) and the like and outputs an image.

[0041]



records it to a recording nmedium4-1 such as an
optical disc and the |ike being | oaded. In the
enbodi ment, although data is overwitten to the
recording nmediuma plurality of tinmes based on a file
system accordi ng to UDF defdlned by OSTA, this will be
described later in detail. [0042] A centra
processing unit 5 | oads an execution program on a
tenporary nmenory nedium 6 conposed of a RAM ( Random
Access Menory) and the like as well as integrally
controls the processing operation of the digital
camera 10 in its entirety by executing the program
UNGer-ddae JPRECHAL O RRLELRONENT; RIAYIGd Dy, (O, il | €
tenporarily storing a system pararneter ahd an
co8B8di SRR rR8EaREb I thel NGagRl 966881 NG 1AR&LRAL EON, to
whi ch reference is nade, includes picking up of a
opAD¥ L ) ipTRge sexegutett By, ttheoaghes adddoakrter a Sadera
wor k acconpani ed thereto such as an automatic
reeoEdsiify tuacreeardam apddnnt Aol esxpds irse ananpt ek disc

tabilj.zation, an automatic shutter, and the |ike,
anaea&ﬁcﬁﬁkf 8Fn8a£%§#%91IwénrEE%rﬂT?ﬁF%ﬁﬁﬂtunﬁ&?ﬁo??Pt4ﬁ§a
ST i nj nd the |like, [004 i.g. 2.shows
lsaﬁ&égﬁgggigﬁ Eérg%%r%%%ﬁﬁ%&nﬁeﬁ%ﬁ%?%ﬁatﬁﬂ??ﬁ?lgye%gr%ﬁWﬂf
baskld torfta [FRQ44Ly A QRLERE hgat o RESKUR)E iRkt by30dEn,
conmposed of an
this will be described later in detail.
[0042]

A central processing unit 5 loads an execution program

on a temporary memory medium 6 composed of a RAM (Random

~Access-Memory)-and-the-like-as well as-integrally controls"
the processing operation of the digital camera 10 in its
entirety by executing the program under the execution
'environment provided by 0S while temporarily storing a
system parameter and an environment parameter. The

- procéessing operation, to which reference is made, includes

- picking up of a moving image executed by the camera block 1,
a camera work accompanied thereto such as an automatic

' focusing function, an automatic exposure, an image
stabilization, an automatic shutter, and the like, recording
‘of data -to the recording medium 4-~1 in the recording unit 4,
and the like.

{0043]

Fig. 2 shows an internal hardware arrangement of the



objective lens, a laser diode (LD), a |aser diode
driver (LDdrv), a photo detect IC, a half-mrror, and
the like. Wen data is replayed, a reflected |ight
signal froma recording surface of an optical disc 25
in response to laser |light22irradiated thereto is
detected and output to an RF processing unit 14.
Furt her, when data is recorded, it is witten to the
optical disc 25 based on a |aser blinking- drive
signal (DECEFMAN necessary to formpits froma signa
processing unit 17, a light strategy signal show ng
“the optinmmvalues of laser intensity and bli nking,
and. 4; .ke., The light strategy is a technol ogy for
rcorfé%%ikgggh%'tine direction and the level direction
(®fag | aser pulse of each bit when data is witten so
that a pit size satisfies a standard after the data
i s wni oPepdiRR45pPicitinge) Rmipr aGessi Bgmpbtdd b4 subj ects
the eight systens of . signals, which are detected from
ohjpstdpeyhins 13 dredecorpoded(LDf, a Bearrsdimdd drdveirde,
and a main, to an arithmetic operation processin
(R - S rghe iy SRt CRoFGh iy NHEmdAEOT c r 820 dherE kFocus

errar TE (tracking_ err RR irror), _ATIP
WhE gé%ﬁtés |?ﬁ%ﬁ¥$dpr%gF%%i%SEé%alﬁgggi8h?n%ﬁﬂq¥95 gnal ,
RRAiNRE Like dd P predst ardm nad shgng, s 1,9
rsysteng 2% of the sigﬁ%ls. The RF procgggfﬁgﬁhﬁftﬁ%zer
lig@tpitsadMied (theegquency dmddiatbli anddat@ut RMCKn RF
(frequency nodulation clock), TE, and FE in the
proceasedy semitalld .t oFtheheer wihen data is recorded, it is

written to the optical disc 25 based on a laser blinking-

drive signal (DECEFMW) necessary to form pits from a signal

processing-unit-17; a-light-strategy signal showing ths
optimum values of laser intensity and blinking, and the like.
The light strategy is a technology for correcting the time |
direction and the level direction of a laser pulse of each
bit when data is wﬁitten so that a pit size satisfies a
standard after the data is written.

({0045]

The RF processing unit 14 subjects the eight systems of
signals, which are detected from the OP unit 13 and composed
 of a beam signal, a side, and a main, to an arithmetic
operation processing while sampling and holding them and
creates FE (focus error), TE {(tracking error), MIRR {(mirror),
ATIP (Absolute Time In Pregroove), a read-out main signal,

and the like from predetermined signals of the eight systems



signal processing unit 15, outputs the optinum val ue
(OPC. Optical Power Calibration) signal of |aser
intensity, and a |aser blinking/drive signal, which
are detected by trial wite, to the signal processing
unit 17 and outputs MRR t@3 the central processing
unit 5. [0046] Wen a servo signal processing unit 15
is input with FMDT, FMCK, TE, and FE fromthe RF
processing unit 14, it creates various servo contro
signals specific to the optical disc in response to
an instruction fromthe central processing unit 5 and
outputs themto an analog filter processing unit 16.

ot M7k (08 B0aliR0 Jo LLEEC BLACOSSING JUnLL A0 £ TRAheS

an anal @ bas on-various servo C

(ﬁéeﬂfb@ln%yf ﬁ@&@di\ﬁ&eﬁ\@a) i gk Mr%%%ﬁbggmé@hiaﬁ]ﬁ)r@nd
outputs it to a spindle dri ver read driver

clizk)a TEACKhAOFRIrinY €he20re it & f@GUS t6r tNErsadvo
[0048] The signal processing unit 17 is input with

S (QP@ 1a pgocHECERMUigml b heo RFo Wik dds's iopg Lunin t va e nideC :
the control of _the central: processing unit 5 and

ORbERY ng‘fff d{?éaarﬁgéoghcﬁlwl £F dprer( erbeesity, and a
t d-S Co d d

1t R T RDB SRRk odi LS e £y S F T g R

..wxa.ﬁ@ ths tﬁgalﬁw Rebee¥bEN, dalid 19 WRht L& MR to

opti cal
the central processing unit 5.

[0046]
When a servo signal processing unit 15 is input with

FMDT, FMCK, TE, and FE from the RF processing unit 14, it

—creates-various-gservo-control s ignals specific to the
optical disc in response to an instruction from the central
processing unit 5 and outputs them to an analog filter
processing unit 16.

[0047]

The analog filter processing unit 16 creates an analog
-signal based on varioua servo control signals from the servo
signal processing unit 15 and outputs it to a spindle driver
18, a thread driver 19, a tracking driver 20, and a focus
driver 21,

[0048]

The signal processing unit 17 is input with OPC and

DECEFM from the RF processing unit 14 under the control of

the central .processing unit 5 and executes processings such



di sc 25, the signal processing unit 17 outputs signals
such as the laser blinking/drive signal and the
signal showing the optinmmvalue of the |aser
intensity to the OP unit 13. [0049] The spindle
driver 18 controls the rota#ion of a spindle notor 22
based on a signal fromthe analog filter processing
unit 16. Then, the spindle notor 22 rotates the
optical disc 25 based on a signal fromthe spindle
driver 18. [0050] The thread driver 19 controls a
thread operation of a thread notor 23 based on a
signal fromthe analog filter processing unit 16.

T h d 3
TPk B8k FRE B RLe SRLAE P! BRes%h
eﬂéﬁHéJ“Tgagtdgtygfeéfi A aLCOJQ? J{gﬁagﬂ} ,dEhxgi%%ggﬁg

control s the positi'on of a beam sp rradi ate
amd rgeondikag smifaca: ofwHdnedaphi €alwditten 28 BMe optical
swinging the OP unit 13 based on a signal fromthe
digral?dg fthkt etgprogessiengiogi tnl6. 17 G88utsThéghaktussuch
driver 21 controls the focus adjustnent of |aser by
afdfiend2FRe PPLYRing /P ive gigeptiand tdier edonah WReH 2B

respect to the recaordi surface of the optical djsc
el PR hu gl (5T HoRr haCan oy s Fhgr OF wii€ 43,

[fygessing unit 16. [0053]

The spindle driver 18 controls the rotation of a
spindle motor 22 based on a signal from the analog filter
processing unit 16. Then, the spindle motor 22 rotates the

optical disc 25 based on a signal from the spindle driver 18.

(00507

The thread driver 19 controls a thread operation of a
thread motor 23 based on a signal from the analog filter
processing unit 16. Then, the thread motor 23 executes the
thread operation of the OP unit 13 based on a signal from
the thread driver 19.

[0051])

The tracking driver 20 controls the position of a beam
_spot irradiated onto a recording surface of the optical disc
25 by swinging the OP unit 13 based on a signal from the
analog filter processing unit lo.

[0052]
The focus driver 21 controls the focus adjustment of

laser by moving the OP unit 13 in a vertical direction with



Al t hough the central processing unit 5 uses the
tenporary nenory nedium 6 as a work nenory (descri bed
above), it stores file systemdata as to a UDF file
system which is wupdated each tinme, for exanple, a
file and directory are updated, added, deleted, and

the like until just before a main power supply of the
apparatus 1 is turned off. [0054] Wen data is read
out fromthe optical disc 25, the light of the |aser

di ode reflected fromthe recording surface is read by
a lens optical systemof the OP unit 13. The |ight
fromthe Iens optical systemis converted into an
n d_sampl.ed a he n e RF

s P Sh O Prehi FuPh-g TS BRECEL E

baded MaRR, i A P, rr@adnaubn AR A SiigRal p§BQe§QPnd, 6 cang
created fromthe respective eight signals
[@rS3]hmeti ¢ operation processing. [0055] Flrst t he

FE, which is obtained by the RF processing unit 14,

i s Phpeeuato thive ckotusl dpiamassinat hndugh wdwes ahal og
filter processing unit 16 after the characteristics
LRerasY m%ﬁ‘%ﬂéd]l%@tuéu 6b)‘?st ReveBK VB8 ghaldesradked; ﬁleove) .

[ The cys d |v a.lens drive,fo

:Ltlé%tlor? 111 X s) n%da{: %na}n?J\ﬁ%gfllﬁe ﬁyﬂfﬁ \ml?lc J..S

t ord.ec Si f
s LR LR E0LTE g 0P

upda@edssad@ed, deleted, and the like untll just before a
main power supply of the apparatus 1 is turned off.

[0054]

When data is read out from the optical disc 25, the

~—light-of-the-laser-diode reflected from-the recording-
surface is read by a lens optical system of the OP unit 13.
The light from the lens optical system is converted into an
electric signal by PDIC and sampled and held in the RF
processing unit 14, and the signals such as the FE, TE, MIRR,
ATIP, read-out main signal and the like are created from the

' respective eight signals by arithmetic operation processing.
[0055]

First, the FE, which is obtained by the RF processing
unit 14, is input to the focus driver 21 through the analog
filter processing unit 16 after the characteristics thereof
are adjusted by the servo signal processing unit 15. The
"focus.driver 21 mdves a lens drive.focus coil (not shown) of

the OP unit 13 in an up/down direction and corrects focusing



unit 14, is input to the tracking driver 20 through
the analog filter processing unit 16 after the AC
conmponent of thereof is renoved by the servo signa
processing unit 15 and the TE is subjected to a
digital filter processing. Zbhe tracking driver 20
m nutely noves a lens drive tracking coil of the OP
unit 13 in a radial direction so as to correct the
tracking offset. [0057] Further, the TE, which is
obtai ned by the RF processing wunit 14, is input to
the thread driver 19 through the analog filter
processing unit 16 after the DC conponent thereof is
ofmved by the servo signal processing unit 15 and the
TEis subjected to a digital filter processing. The
[adBaad driver 19 drives the thread notor, noves the
OP unit 13 inits entirety in the dianeter direction
of Fhethecordien§Enedhinoh i diterieky bortlectRR ercokbsehg
- of a thread operation. In a seek operation, the
Uiy ddd ABt bPP1E Fortdiebtyagkiverfmyrer dlehbrona | §he

appl yi.ng_a_thread control voltage fromthe outside.
PRt s ke aaT806, O R GRenbCopem . ofn
Mgl sonly.thes | LS . gl.put ri LD adi-al
‘diFéct%on,IFs 27b%2§g%u?g%9 5%%%Egh?¥§geig}%%ﬁﬂ%%é%?
arff the @8 E@!éuﬁ#&dt@@ tbhée@£biﬁgﬂ'&E&Q@rfﬁfoéggﬂﬂﬂb.th@he
OP unit 13 inits entirety 1n the dianmeter direction
tragkérgcdt edebaechiontehe MWres a lens drive tracking coil
of the OP unit 13 in a radial direction so as to correct the

tracking offset.

[0057]

- Purther; —the-TE;which is-obtained- by' ~theRF -process 1 g
unit 14, is input to the thread driver 19 through the analog
filter processing unit 16 after the DC component thereof is
removed by the servo signal proc¢essing unit 15 and the TE is
subjected to a digital filter processing. The thread driver
iQ-drives the thread motor, moves the OP unit 13 in its
entirety in the diameter direction of the recording medium
to thereby correct the offset of a thread operation. 1In a
seek operation, the thread motor is forcibly driven by
" intentionally applying a thread control voltage from the
.outside.
[0058]

As described above, the tracking operation, in which

only ‘the lens is minutely driven in the radial direction, is



conmponent of TE. [0059] Since the detection signa
(mrrors) of the change of reflectance of the
recordi ng medi um out put fromthe RF processing unit
14 is detected when the OP unit 13 traverses a track,
a seek position and a read Position at the tine are
detected and an optical pick-up operation is started
and ended by counting the mrrors. [0060] The
spindle notor 22 is controll ed based on ATIP
processing. Tine information is recorded to a
nmeandering- groove called a Whbble groove witten to
the optical disc 25 by an FM nodul ati on of +/-1 KHz
L0 BaCERL LRI GRURREYon Ol 25 G KER,LI a1 adlal

r
irection. I's nodu a ed ormat1 on

tﬁéﬂddﬁ@pgkagﬂ§§e&ﬂPQHkéhﬁdtﬁgjd% thQ6lb 1MVE%EféHHf¥e@9

agrees with tracking, a Wbble signal is fetched from
ira tpreedetae it nedh werdiocnat k oax ©futidie baBpat ol gd DC
signals in the RF processing unit 14. The Wbbl e
cagingmenti st BEibj ected to FM denodul ati on and ATIP
[qgfgdlng and fetched as FMCK and FMDT. FMDT is stored
& n absolute tinme position of the optical disc 25,

that . o aoRcedeterined 28, reglster i eluls. of

cl a87T7 ed as can addr essd Hid
ré[fgfggg]aa&é ofs @ dabagk 5y rmﬁlﬂ%u@sﬁgr AL 09 & R
processing unit 14 is detected when the OP unit 13 traverses
a track, a seek position and a read position at the time are

detected and an optical pick-up operation is started and

ended by counting the mirrors.

~[0060]

The spindle motor 22 is controlled based on ATIP
processing. Time information is recorded to a meandering
groove called a Wobble groove written to the optical disc 25
by an FM modulation of +/-1 KHz having a central frequency
of 22.05 KHz in a radial direction. What is modulated is
time information called Bi-Phase modulated ATIP.

[0061]

When focusing agrees with tracking, a Wobble signal is
fetched from a predetermined combination of the input eight
signals in the RF processing unit 14. The Wobble signal is
subjected to FM demodulation and ATIP decoding and fetched
as FMCK and FMDT. - FMDT is stored to an absolute time

position of the optical disc 25, that is, to a predetermined



The RF processing unit 14 fetches a signa
corresponding to a record pit fromthe predeterm ned
conmbi nation of the eight signals and subjects the
signal to equalization processing and then supplies
the signal to the signal @EBocessing unit 17 while
keeping the format of EFM (Ei ght to Fourteen
Modul ation) signal as it is. The signal processing
unit 17 can obtain desired data by executing decoding
based on CIRC. [0063] On the other hand, when data is
witten to the optical disc 25, first, a pick-up is
noved to a lead-in area and reads out ATIP
formation. .Further art of eci_ al rnatlon
LSRR o ene AT DIl ARRTSRT TReIBEE ¢ he
aoﬁjtl%atfeps?@fcsfn@h%fn theql eads iR 26 b§tf%dﬁf§et§t 2t
position is ordinarily stored as tine information. The
[aosRor mati on witten to the special informtion
corresponds to the individual identification code of
t heTlopthkc alrodesei®%. unifhd dappachesisa lsigmedi ousl y
stores a light strategy parameter corresponding to
CORESPARTAHGA 2 deRPTF IR T coh8 BFRFYiHE el at i ng

tabl e, The correction ter, is
CO%%egggus yﬁiFgﬁaFégh¥o % 88 rﬁ?%beﬁ%% SlPB@%4TO |
eqad1iNeXion RECEOREhGaln PR, njabh?{ Q) OGRALAL LN S
executed to determ he the opti ue of aser
 sigHhPUbrocdRGnigS uabt OPEnALiIeN xbepi gl €nd Ad MG raBs EFM
overal |l optinmum val ue
(Eight to Fourteen Modulation) signal as it is. The signal

processing unit 17 can obtain desired data by executing

decoding based on CIRC.

On the other hand, when data is written to the opﬁical
disc 25, first, a pick-up is moved to a lead-in area and
reads out ATIP information. Further, a part of special
information is read out from the ATIP information, thereby
the start position of the lead-in area is found. the start
- position is ordinarily stored as time information. The
information written to the special information corresponds
to the individual identification code of the optical disc 25.
Theképparatus 1.previgusly stores a light strategy parameter '
corresponding to the individual identification code and
- other relating parameter as a table. The correction
parameter is previously prepared to each recording mediunm.

[0064]



in contrast that the |light strategy descri bed above is
a mnute control of |aser of each wite pit. Awite
setting value corresponding to an ideal read target
value is obtained by executing OPC. [0065] Data is
witten in such a manner tH& the picked-up and
conpressed i mage data prepared in the data buffer 3 is
input to a laser-driver (LDdrv) of the OP unit 13 as
the laser blinking/drive signal (DECEFMN necessary
to forma pit and the light strategy signal
(WiteStrategy) after the inage data is subjected to
CI RC and EFM coding processing. At the tine, the data
te t [ n r QQQ . .
pre tx tcgr maﬁé;d %ogsllcigllo‘?éllot&f %oﬁ% tQ%nt)syE?Jé&rlﬁcb%n nlgS an
cRElasS tof darkFaike Wid op\ﬂ'tﬂinﬁlh €r§ll9-=btcﬂi nedabeem@fput .
FMDT  signal obtained by decoding ATIP, as a
orefier emcepebatdon biegi raltalbeim idd ervddanst obt OvmA value
position which skips an area of about 20 negabytes
iIpGUH raets that atfll%dd—ghﬁ atsateay adessubidequehevel bsen
sessi on. %086% Overwrite Operation to Optical
nHYE PREER t]aasr%cé’rfdfeﬁﬁha‘ﬁ’bja‘?eat% ‘1 Ac¥BrBF nefltiong

t ded,to th
v%%% gglrpgggg %J'sn% basggeg? f{ﬁerc%récygfaemoaccgr di ng

ottt idlag g?féggglmp% £BEA. the data recordi ng appar at us
1 has a feature in that it executes overwite

[oEsqrding to an overwitabl e recording
Data is written in such a manner that the picked-up and
compressed image data prepared in the data buffer 3 is input

to a laser-driver (LDdrv) of the OP unit 13 as the laser

blinking/drive-signal (DECEFMW)-necessary-to £ oI a- pit-and
the light strategy signal (WriteStrateqy) after the image
data is subjected to CIRC and EFM coding processing. At the
time, the data is written at a timing corresponding to a
predetermined position through a file system using an
address of a frame unit, which is obtained from an FMDT
signal obtained by decoding ATIP, as a reference. Data
‘begins to be written first from a position which skips an
area of about 20 megabytes which acts as a lead-in area in a
subsequent close session.

[006%6]

B. Overwrite Operation to Qptical Disc:

In the data recording apparatus 1 according to the

embodiment, although data is recorded to the optical disc 25



medi um such as DVvD-RW DVD+tRW CD-R, and the like
while securing conpatibility between the apparatus 1
and a replay only apparatus for disc. [0067] Wen
user data is recorded to the overwitable optica
di sc according to UDF, ther® is exenplified a nethod
of using a space bitmap descriptor (SBD), in which
the unused state of each area is described in a
bitmap format, to manage a space area in a partition
to which file data is recorded. However; in a UDF
format whose version nunber is 2.5 and |ater, since
an optical disc whose access type is 1, that is,

pd&ad oqlnltxeo,@%i&aéy@e ac%o.p.&%l?%béé bt %efffiﬁgadby %%%
type 4 disc a problemin t it has no

tinopalE Riekblii hetamenaudat ans £cordifng2ppar ahss and a
replay only apparatus. [0068] To cope with this

epraitleemoveer pd o ametings tar aanged-wisweblthascodEimg
user data is overwitten to a recordin medi um for
meddap 58 Chans oVE Vit &YPeRBpt Foak, dinst thrdlike whilee

DVD- d t
S G PP TV T CESHSRAI TS AT Sa  sPaLeR s ay
oes not conflict with the
oY% %nggegﬁag g\x}}l gﬂs _C .

prohibition 1 prohibits recording of SBD, of
[ddsy]UDF format having the version nunber 2.5 and
| ater indicating that SBDis not to be recorded.
When user data is recorded to the overwritable optical

disc according to UDF, there is exemplified a method of
using a space bitmap descriptor (SBD), in which the unused

state of each area is described in a bitmap format, to

--manage-a space-area -in a-partition to-which- file data-is
recorded. However, in a UDF format whose version number is
2.5 and later, since an optical disc whose access type is 1,
that is, a read only optical disc is prohibited to record
SBD, a type 4 disc has a problem in that it has no
compdtibility between a data receording apparatus and a
replay only apparatus. |
[0068]

To cope with this problem, the embodiment is arranged
such that when user data is overwritten to a recording
medium, for example, an overwritable optical disc and the
like such .as DVD-RW, DVD+RW, CD-RW according to UDF, the
user data is overwritten while managing a space area by a

format which does not conflict with the prohibition, which



[0069] Specifically, there are contenplated two

met hods. In one of the nethods, overwite recording
is executed while maintaining a space area in a
partition by uniquely creating a file or data for
descri bing the space area i¥dependently of SBD. In
the other of the nethods, although overwite
recording is executed to a partition making use of SBD
while a disc is |oaded, when the disc is discharged,
pointer information to SBD is deleted after it is
saved as a save file or data so that it is conceal ed
froma replay only apparatus, and then restored when

i i d.againh. The r ect | hods, wi |
ey T B w Tl 9 ooy B orud: "RRRSa -
vk NbAI Mindek 1t Be sl Bed deaQfr Raydtibhk 9Ag Ush N9 sePNiiQUBot to

Space Area Description File/Data In"the nethod, to
beveewwided.user data to a recording nmedium. for
exanple, an overwitable optical disc and the |ike
(8(éR) as DVvD-RW DVD+RW CD-RW according to UDF, when a

disc,is.subjected to initialization processing, space

ar ea?pe&éiéfjf‘ﬁffbnthc?éiea 38 CRRhAG Iff & §ﬁ80@eé}g ds of
oHQrgftﬂﬁgjﬂé%hogglqg&éé%f%ﬁ%atEQOQHESIc%%(g:e%%%ed while

partition or a Space area escylp??on 1% or
nEBRG (it A aSBREEe 3 £ Ofy 3 Famﬂ&p thy® &%qu@@?qgfé%{ting

created in the partition. 0071] The format of the
acohlenirs dafat ier spaseridi®d the space area independently
of SBD. 1In the other of the methods, although overwrite
recording is executed to a partition making use of SBD while

a disc is loaded, when the disc is discharged, pointer

information—to-SBD-is-deteted-after—it-is—saved as a save
file or data so that it is concealed from a replay only
apparatus, and then restored when the disc is loaded again.
The respective methods will be described below in detail.
[0070]

B-1. Method of Maintaining the Inside of Partition Using

Unique Space Area Description File/Data

In the method, to overwrite user data to a recording
_medium, for example, an overwritable optical disc and the
like such as DVD-RW, DVD+RW, CD-~RW according to UDF, when a
disc is subjected to initialization processing, space area
description data for managing a space area of a partition is
uniquely created outside of the partition or a space area

description file for managing a space area of a partition is



description data and the space area description file
is not particularly limted as |ong as they include
informati on for managing a space area on an optica
di sc. The enbodi nent has such a data structure that
it has a bitmap correspondiddg to the respective
sectors of the optical disc and the nunber of
effective bits. Further, when a correspondi ng sector
is already used, on (that is, value 1) is witten to
the respective bits in the bit map, whereas when a
correspondi ng sector is unused, off (that is, value
- 0) is witten thereto. [0072] Fig. 3 shows a data
: ' t.er Jhnitiali jon processing is
Inggégg%egy§%Ft égbgkgcgk§%+§£g$men the space area
{obesgription data i s uniquely created outside of the
partition. [0073] For exanple, standard infornmation
cal Teel MRB(Volfunee Recognist iodintbegaense)ardes Witten
froma 16th |logic sector fromthe innernost
degeriipheey . dafRS angl EBAPIRECE FHregndegrrapt phrurfdlliet ysofot

vol. u sfructyre descriptors (Voluyne_ Structure
PABELEI TR BF oy S E L PR GFmdtiedn LB GbH as B A ion for
ma'ngsg_lﬂt;fé egpacevggrélapgnl Qr]; R rgaitc:'a n fi‘gct 0 Voelr%g%ime t

structureis déscribed w Gince the Contents ensel ves

na8f s¥BS daiiat sdi-neehty #i9latie 33s Bobiﬂﬁa&gicﬂrrggpghging
present invention, they are not expl aine here in

todehai tesgfdi¥d4k sectors of the optical disc and the number

of effective bits. Further, when a corresponding sector is

already used, on (that is, wvalue 1) is written to the

respective bits in the bit map, whereas when a corresponding

—sector—is-unused; off -(that is; value 0) is written thereto.
[0072] |

- Fig. 3 shows a data layout just after initialization
.procéssing is executed to the optical disc when the space
area description data is uniquely created outside of the
partition.

[{0073])

- For example, standard information called VRS (Volume
Recognition Sequence} is written from a 1l6th logic sector
‘from the innermost periphery. VRS is composed of one or a
:plurality of volume structure descriptors (Volume Structure
Descriptors) in which information such as a type, identifier,
version information as to a volume.strucﬁure is described.

Since the contents themselves of VRS do not directly relate



Further, file systemdata such as VDS ( Vol une

Descri ptor Sequence), LVIS (Logical Volune Integrity
Sequence), AVDP (Anchor Vol ume Descriptor Pointer) is
recorded to a logic sector area outside of the
partition in which the use data is stored as a file.
[0075] VDS is data which describes information as to
the contents of a volume structure such as pointer
information to a route directory, and the like, and
two VDSs are disposed. AVDP is pointer information
indicating the two VDSs. LVIS describes the nunber of
files, the nunber of directories, and the renaining

t_.of u Rartition.. 0076 IS ...
: tgg?yrrelnt%l% Ofn%%% oe%&% onafefl{):/l%in spos E)E Ahd ef%aéned
hbfe & Q@itgigector area outside of a partition.
However, it is determ ned as one of the restrictions
{amv4ﬁnd|spensable conditions that AVDP is to be
recorded to at |east two |ocations of a 256th |ogic
secttfurtharfihible syetemdédta ogiah secVof (Wwbere N, and a
| ogic sector nunber _ | ocated 256 sectors before the

D¢ 3o 1P tO&C FEAUPRTer INTS [(B8F7F2 R4 INECOFBERGFILY t he
fldeﬁnec% taé#’BKv%%‘ i B[§|18£ec&fscr gitor ’%gg ‘Iﬁ){]oﬁlhs( FSD)
rec?orfdeldet%ngrYoéfc.E)se%fto&‘oHlt@adéJLe.ﬁtcfér Y the partition in

which the user data is stored as a file.
f0075]
VDS is data which describes information as to the

contents of a volume structure such as pointer information

“to-a-route-directory; -and-the like; and two VDSs are
disposed. AVDP is pointer information indicating the two
VDSs. LVIS describes the number of files, the number of
~directories,. and the remaining amount ¢f a medium in a
partition.

[0076]

It is petmitted in UDF to optionally dispose VDS and
:LVIS in a logic sector area outside of a partition. However,
it is determined as one of the restrictions and
indispensable conditions that AVDP is to be recorded to at
least two locations of a 256th logic sector, a final
recorded logic sector number N, and a logic sector number
located 256 sectors before the logic sector number N.

10077]



i nformati on control block (ICB) of route directory ->
file identification information descriptor (FID) in
route directory --> 1CB of file -3 data. [0078] Just
after the initialization, a user data file is not yet
recorded in the partition, 3@nd only a file set
descriptor sequence (FSDS) and the FE and FID of the
route directory exist. The space area in the
partition can be nanaged as data of such a bitmp
format that 1 is set to an unused sector and O is
witten to a used area. In an exanple shown in Fig.
3, the bitmap data is witten as space area
description .data ouisjde of the partition. VDS
oG AN eFhF nf of i Gn 1P P ReP SHHOE o &37 be
Pt L O t e.ar t | C 1€..S e area
&%gég%Fp%#Jﬁuagﬁgﬁfgzgr%gor éﬁ:gigﬁﬁé%dﬁggeagég used
de¥c@ap8ert @dp)i t»i 8i IOlend 8f gFkedot or hiyr dnghlecat¢d
Space Descriptor. [0079] Further, Fig. 4 shows a data
idfayoatipustorafitcdr bithek (IER) alfi zaticondprocessi rg £fle
. executed to the optical disc when a space area
idgasdfipetorn finfermablioni d4s Hrard oo FTRankyiinyt® space
.area is witten, Ls uniquely created in the
dﬁ&?F?PFYdﬁilgg Ofoﬁébi'ﬁogaﬁganple, VRS is witten from
[0@9% 16th logic sector fromthe innernost periphery.
urgher, file system.data

Just after the initialization, a user data file is not
yvet recorded in the partition, and only a file set
descriptor sequence (FSDS) and the FE and FID of the route

directory exist. The space area in the partition can be

mandged a8 data o SuehTE Bitmap EOrHat that 11 sEt te En
unused sector and 0 is written to a used area. In an
example shown in Fig. 3, the bitmap data is written as space
area description data outside of the partition. VDS
includes pointer information to the space area description
data. The area, to which the space area description data is
recorded, is handled as a used area so that it is not
referred to by Unallocated Space Descriptor.

[0079]

Further, Fig. 4 shows a data layout just after the
initialization processing is executed to the optical disc
when a space area description file, to which data for
managing a space area is written, is uniquely created in the

partition.-



such as VDS, LVIS, AVDP is recorded to the logic
sector area outside of the partition in which user
data is stored as a file. Although it is permtted in
UDF to optionally dispose VDS and LVIS in the |ogic
sector area outside of the 3spartition, it is
determined that AVDP is to be recorded to at |east
two | ocations of a 256th | ogic sector, a fina
recorded | ogic sector nunmber N, and a | ogic sector
nunber | ocated 256 sectors before the |ogic sector
nunber N (as described above). [0081) The space area
in the partition can be nanaged as data of such a
[gééﬁfp format that 1 is set to an unused sector and O
itten to a used area. Just after the

i ni tE‘o@' le%%;%?é‘ vigye 1‘%5%19@&@ fidn the D8EnYRigi e dor
in the partition, and only FSDS, the FE andgilD of

fihe ﬂ}QUtlﬁneQM6§£tE£€Mph@r§rpaCEuﬁE1@@r,d&S.(llél Bie8mfddes
for storing data showing a space area by a bit map,
saetd ash@DBE LY¥I3 her\dfade rareadeldsior ityhtel drghr| ecekdstarea
in the partition. In an exanple shown in Fig. 4,
oW tifgp odathe PR MHIIGR dnsphéeh atear Qﬁ§§cﬂﬁpﬁg%ﬁe¢i4%aa

nd a ea used to record the F ereof . are. al so
i oun My Pa Rl 10, 1 SRFRELER T P o eogiale 117 Ffbpose
vIeSeld E%Qnufl'%r% 1%%lc[ Q82 Fifes 3 g}&% 8rPERLEESSI NG
procedure for formatting the optica isc In the
pdrrimabnof ia {4 aalaktined that AVDP is to be recorded to
at least two locations of a 256th logic sector, a final

recorded logic sector number N, and a logic sector number

located 256 sectors before the logic sector number N (as

—described above)
[Q081]

The spéce area in the partition can be managed as data
of such a bitmap format that 1 is set to an unused sector
and 0 is written to a used area. Just after the
initialization, the user data file is not yet record in the
partition, and only ¥S$SDS, the FE and FID of the route
direcﬁoryf a space area description file for storing data
showing a space area by a bit map, and the FE to the space
area_description file exist in the partition. In an example
shown in ¥ig. 4, bitmap data, in which a space area
description file and an area used to record the FE thereof
are also shown by a bit 0, is written to a space area

description file.



[0083] First, file systemdata according to UDF is
recorded on the disc (step S1). Specifically, VRS is
witten from for exanple, the 16th |ogic sector from
t he i nnernost periphery. Further, the file system
data such as VDS, LVIS, AVDP is recorded to the logic
sector area outside of the partition in which the
user data is stored as the file. [0084] Then, record
possi bl e or inpossible identification data defined
separately is recorded (step S2), thereby the disc
formatting is finished. [0085] The record possible or
i npossi ble identification data is data as to an
ed area in the partition, the space area in the
partition is shown by a bitmap format. As shown in
Fi gFig. 5hendweces ¢rdRsskbhg PFoddMesSitBkerormatting the
identification data can be recorded as the space area
opleiserli gisonidatlze Hutwitdefoh fhewgardti.tion. In this
case, in the record processing of the overwite
[YB5Hi bl e or inpossible identification data'.at step

th d t dat ded t
SpeEFFTE: pol (g 601 BF bR TR ﬁp%ifé’{n%oérﬁefioon

tﬂ:é ghsg) (ség %P)OSG]SPE%&EQSE%%gS \Zfly)% 'w@lﬂ@n %rc%n]i %or
recor poss e or I NPOSSI ntification datd can

e:REP18GOEHE U1 &8h A RPRCBector from the innermost periphery.

-Further, the file system data such as VDS, LVIS, AVDP is

- recorded to the logic sector area outside of the partition

in which the user data is stored as the file.

foos4]

Thenr~record~possiblewormimpossible“identification“data7
defined separately is recorded (step S2), thereby the disc

" formatting is finished.

[0085]

The record possible or impossible identification data
is data as to an unused area in the partition, the space
-area in the partition is shown by a bitmap format. As shown
in Fig. 3, the record possible or impossible identification
data can be receorded as the space area description data
outside of the partition. 1In this case, in the record
processing of the overwrite possible or impossible
identification data at step S2, the space area description
.data is recorded to a specific position outside of the

partition (refer to Fig. 6).



area description file in the partition. Fig. 7 shows a
processing procedure in this case in the format of a
flowhart. [0087] First, a space area description
file is recorded in the partition to manage the space
area (step S21). [0088] Next, record/ update
processing of file systemdata such as describing FE
to the space area description file to VDS and
updating the nunber of files and the remai ni ng anount
of the nmediumin LVIS is executed (step S22). [0089]
Then, the bits of a used area are turned off referring
to a bitmap in the space area description file (step
? For exanple, the value of a bit position
corfesponding to the recording area of the space area
desgiifidOn ofsl kok® ik 8 L 4eNthe Decd DYdssibh@- o8
shows a processing procedure executed when a disc is
impewkybleatbchdifiicheibora®ta ofam bkl @eebaddéd ad G0%bhce
First, the file systemdata is obtained by a sequence
argg descpMpRom NNDS andtlaataprddipst epF831)7 sHEBGIZ)
Next, . as shown in Fig. 3 or 4, the space area

processing procedure in this case in the format of a
flowchart.
[0087]

First, a space area description file is recorded in the
partition to manage the space area (step S21).

{00881

Next, record/update processing of file system data such

as describing FE to the space area description file to VDS
and updating the number of files and the remaining amount of
the medium in LVIS is executed (step $22). |

{0089]

Then, the bits of a used area are turned off referring
to a bitmap in the space area description file (step S23).
For example, the value of a bit position corresponding to
the recording“area of the space area description file is
rewritten to 0.

[0080]

Fig. 8 shows a processing procedure executed ﬁhen a
disc is nmewly loaded in the format of a flowchart.-
[0091}

First, the file system data is obtained by a sequence



534y whereas-when-it-is-determinedthat the overwrite is

description data or the space area description file
which are recorded is obtained, and determ nation
processing is executed to determ ne whether or not
data can be overwitten in a partition of a disc
bei ng | oaded (step S32). Ti#@ determ nation processing
is separately defined. [0093] Wen it is determ ned
that the overwite is inpossible, the disc is
recogni zed as a read only disc thereafter (step 534);
whereas when it is determ ned that the overwite is
possi ble, the disc is recogni zed as an overwitable
disc thereafter (step S35). [0094] Fig. 9 shows a
rogsdur e Ver\w.i 0SS| ., 1mnpossible
O]get er m?aY?%n&pasg\g%ég'?ﬁg ?%t%wgs%i)éc executed at S32
[@botjhe flowchart shown in Fig. 8. The illustrated
processi ng procedure is applied when the disc is
f or mektedas ash@ehovm Faghi §.03.4, @B85kpate 4hdss case,
it is confirmed whether or not the space area
despifitjonodatat ar eistspage arspeddfdmipsosit £bke odtigide
of the partition (step S41). [0096] 39 Further, Fig.
5% SroRsedt ﬁ%rOIb‘?fﬁd'k,?@ﬁr angf de Her Ve ieR: BTpORET ¥k 6t

iWRR?%igle g@%ernina i% Erocessin to the disc .
cExecut e oaij S %%1@3? %) ﬂ{e e°F I BN K E § 8\/\/|k%ei?1vﬁ'—riwg?lt§fen .
iﬂTBEpartition of a disc being loaded (step S32). The
determination processing is separately defined.

[0093]

When it is determined that the overwrite is impossible,

the disc is recognized as a read only disc thereafter (step

possible, the disc is recognized as an overwritable disc
thereafter (step S35).
[0094]

Fig. 9 shows a procedure of overwrite possible or
impossible determination processing to the disc executed at
532 of the flowchart shown in Fig. 8. The illustrated
processing pfocedure is ‘applied when the disc is formatted
as shown in Fig. 3.

[0095]

In this case, it is confirmed whether or not the space
area description data exists at a specific position outside
of the partition (step S41).

[0096]



illustrated processing procedure is applied when the
disc is formatted as shown in Fig. 4. [0097] In this
case, it is confirnmed whether or not the space area
description file exists in the partition (step S51).
[0098] Fig. 11 shows a proaessing procedure for
recording the wuser data file to the partition of the
disc after the disc is formatted in the format of a
flowhart. [0099] First, the space area description
file is read out from the specific position outside
the partition or frominside of the partition, and a
space area to which the user data can be witten is
search referri to the hitmap data (step S61). |
 L0IGHE R T nd® sBrv ot PROFE T er Saudhe gvERurite
' pé&gygiea%gai é?§§a%ﬂ§§%ktegﬂiﬁgggonl g egégkhglté(%ﬁkh%isc
oper ati on, iTe system dat a Fecor fup at e’ processi ng

eSdtalt S adesesp B3 SEchboribpcriser sdatd fhl®id 0 gVDSthe

and updating the nunber of files and the renmaining
idmsuinttefl pheceredingmpirncedSs iiss appecatieshdstige 963k, is

40 [0101] Then, a bit at a bit position corresponding
ferathedapeashewn vitii Rt hé- user data file is recorded .
[6H97 62 is turned off

In this case, it is confirmed whether or not the space
area description file exists in the partition (step 551).
[0098]

Fig. 11 shows a processing procedure for recording the

user data file to the partition of the disc after the disc

TTrisTformatted in the format of a flowchart.

[0099]

| First, the space area description file is read out from
" the specific position outside the partition or from inside
of the partition, and a space area to which the user data
can be written is searched referring to the bitmap data
{step S61).
[0100]

Next, the user data -file is recorded to the space area
(step 562). Further, in parallel to the operation, file
system data record/update processing such as describing FE
to the user data file to VDS and updating the number of
files and the remaining amount of the medium in LVIS is

executed fstep S563).



referring to the bitmap in the space area description
data or the space area description file (step S64).
[0102] In the processing procedure shown in Fig. 11,
the operation is executed such that each tine one

user data file is recordedwin the partition, the file
systemis recorded/updated. However, it is also
possible to tenporarily store file systeminformation
necessary to overwite at |east two user data files

to a nmenory such as the tenporary nenory nedi um 6
while the optical disc is |oaded on the recording

unit 4 and to record/update them together at the
[éL@ng when the disc is discharged. [0103] Fig. 12

a data layout after a user data file is newy

rec d t a ' 1.0

s el PhE T i mob OF e ARg ALy & 1 Swes
cdal crouthel dsepfaddie Makt ki BcdSadLIR 108 4Q, carddd off

is turned off at the bit position corresponding to
réherdiver Wwoi thenblsetp idataef sbece [ ]deskutiphedn datta

13 shows a data | ayout after a user data file is
oheMty specer deea ofrthidpddra Fajoutststowedin Fig. 4. 41

In this case, when the bitmap in the space area
[%Hgﬂrlptlon file in the partition is referred to, a

f"ot ; : %% eé‘? %Isfelﬁl% ré'c“ ddlf]':et R L QNFEGT T E5PARA Ng
operation is executed such that each time one user data file

is recorded in the partition, the file system is
-recorded/updated. However, it is also possible to

temporarily store file system information necessary to

overwrite at least two user data files to a memory such as
. the temporary memory medium 6 while the optical disc is
loaded on the recording unit 4 and to record/update them
together at the timing when the disc is discharged.

[0103]

Fig. 12 shows a data layout after a user data file is
.newly recorded on the data layout shown in Fig. 3. In this
cése, when the bitmap of the épace area description data
outside of the partition is referred to, a bit is turned off
‘at the bit position corresponding to the overwritten user
data file.

[0104]
Further, Fig. 13 shows a data layout after a user data

file is newly recorded on the data layout shown in Fig. 4.




file. [0105] B-2. Method of Concealing SBD from
Replay Only Apparatus by Saving Pointer Information
to SBD When Disc Is Discharged In this nethod, when
the optical disc is initialized in a format according
to UDF, SBD is recorded. Fuwlther, user data is
overwitten to a partition maki ng use of SBD

regardl ess of an access type during a period fromthe
time the optical disc is | oaded on the apparatus to
the time the optical disc is taken out. [0106] Then,
when the optical disc 25 is taken out fromthe
recording unit 4, pointer infornmation to SBD recorded
tqQ.,a artltlon sc i,ptor (PD). in VDS is backu

4 e ot S or PR By o 1oh 050 FEPR Ty Lo ticn

£iRQY tiint QB Qérﬁﬁldﬂ']'lgu%eggpr@@'%er k0L OBLL 0N $AVE 4t

~‘data outside of the partition and then %e | eted from
tDB1 £ BdOTEiorufdiRsponiengt b Y itRlrwili 8€eRSudsr data
| oaded on the recording unit 4, it is confirned
fiileet her or not the SBD pointer information save file
or the SBD pointer information save data, to which
[%e ! poi nt er i nformation to SBD is 42 backupped, exist
: V% '

b

Sa@aha bélﬁeéa! 'ﬂ-}&%li-ﬁl xlexewvréés %etno Dags E@féigemged

Wi Te
In this method, when the optical disc is initialized in

a format accoxrding to UDF, SBD is recorded. 'Further, user
data is overwritten to a partition making use of SBD

regardless of an access type during a period from the time

—the optical-disc-is lToaded on the apparatis to the time tha
optical disc is taken out.
101061

Then, when the optical disc 25 is taken out from the
recording unit 4, pointer information to SBD recorded to a
_ partition descriptor (PD) in VDS is backupped to a unique
SBD pointer information save file in a partition or to
unique SBD pointer information save data outside of the
partition and then deleted from VDS.
[0107}

Further, when the optical disc 25 is loaded on the
recording unit 4, it is confirmed whether or not the SBD
- pointer information save file or the SBD pointer information

save data, to which the pointer information to SBD is



mai ntai ning SBD. [0108] Thus, according to the
nmet hod, the user data is overwitten while managing a
space area in the partition making use of SBD
However, when the optical disc is taken out fromthe
recording unit 4, since SBB@2can not be seen fromthe
replay apparatus, it does not conflict with the
prohi bition, which prohibits recording of SBD, of the
UDF format having the version nunber of 2.5 and
| ater. Further, when the optical disc 25 is | oaded
again on the recording wunit 4, the user data can be
continuously overwitten to the optical disc by
restoring SBD. [0109].. Fig. 14 shows a data | ayput
oIGHAPRRPL SFTERE IS CIARI 3975 OR TG aseFRACTS: BibouPBan
el i BPtigalgiSqs \quegc% | 51580 [OLIO), FOf the
exanple, VRS is witten fromthe 16th Foglc sect or
uddroathei b NES I MSlouRek BREFYr it Rer théi b&rsstdMunile
data such as VDS, LVIS, and AVDP is recorded to a
mdigdiadnsegt ®BD. area outside of the partition in which
user data is stored as a file. Although it is
(WéChitted in UDF to optionally 43 dispose VDS and

LVIS in the | oqi c sector area outside of the .
oar TRUT 0RCaHr g 4Ee of i (i Pofar EAVDES T 45 bd s

oae%sa&gﬁgnt&jflaet n{a%aa&nw iecarions of the Zaqhhlegic
sector, the Tina

making use of SBD. However, when the optical disc is taken
out from the recording unit 4, since SBD can not be seen

from the replay apparatus, it does not conflict with the

prohibition, which prohibits recording of SED, of the UDF

Tformat having the version numbeéer of 2.5 and later. TFurther,
when the optical disc 25 is loaded again on the recording
unit 4, the user data can be continucusly overwritten to the
optical disc by restoring SBD.

[0109]

Fig. 14 shows a data layout just after the
initialization processing is executed to the optical disc
when SBD is used. |
{011¢]

. For . example, VRS is written from the 16th logic sector
from the innermost periphery. Further, file system data
‘such as VDS, LVIS, and AVDP is recorded to a logic sector
“area outside of the partition in which user data is stoxed

as a file. Although it is permitted in UDF to optionally



recorded | ogic sector nunmber N, and the | ogic sector
nunber | ocated 256 sectors before the | ogic sector
nunber N (as described above). [0111] Just after the
initialization, the user data file is not yet
recorded in the partition, 4nd FSDS, FE and FI D of
the route directory and a space area are recorded to
SBD. The space area in the partition is managed in
SBD as data shown by a bitmap, and a bit 0 is also
recorded to the recording area in which SBD is
recorded. PD (described above), which is pointer
information to SBD, is recorded in VDS. [0112] Fig.
15 sho disc. ipitialization procedure in thi
AE3REC RS 4SSy OF RE HI S6 T MIGE outside of the
i.t abhl.e:_a fil VS .8, kS [
TR U T e T i A X O
a¥VD&adtVitHo aBdadVhits isxr t@eordetht Dogided@gh¢ 8RELAInal
area outside of the partition as well as SBD is
reecotatbd dgict hecpar tridnibex. N 0443] thd-ilghgilo sshows @umber
processi ng procedure for recording the wuser data file
Loeakark ok eREroRs diefdie dhsclagiersgatrs naubet of kg ed
in the format of a flowchart. [0114] First, a space
d%ﬁ%§£LQ4;a®ﬁF8h‘the user data can be

[0111]
Just after the initialization, the user data file is
not Yet recorded in the partition, and FSDS, FE and FID of
- the route directory and a space area are recorded to SBD.

The space area in the partition is managed in SBD as data

shown“bY“é“bitmép;“aﬁd"a”bif”O“is alss recordéd to the
recording area in which SBD is recorded. PD (described
above), which is pointer information to SBD, is recorded in
VDS.

[6112]

Fig. 15 shows a disc initialization procedure in this
case. The access type of the disc is made overwritable, and
UDF file system data is recorded (step S71). That is, the
file system data such as VDS, LVIS, and AVDP is recorded to
the logic sector area outside of the partition as well as
SBD is recorded in the partition.

{0113]
Fig. 16 shows a processing procedure for recording the

user data file in the partition of the disc after it is



|

witten, is searched referring to the bitmap recorded
to SBD (step S81). [0115] Next, the user data file
is recorded to the space area (step S82). Further, in
parallel to the operation, file systemdata record
and update processing such4as describing FE to the
user data file to VDS and updati ng the nunber of
files and the remai ning anmount of the mediumin LVIS
is executed. [0116] Then, the bit at the bit
position corresponding to the area, in which the user
data file and FE thereof are recorded at step S82, is
turned off referring to the bitmap in SBD. [0117] 1In
t he processing procedure shown in Fig. 16, the
fepertdtedonni §hexeimadd °Suhft M a8 dch time one user
ta file is recorded in the partition, the file
[&stem i s recor ded/ updat ed. However, it is also
posgibke 1o sdemparani |y, SO khheusyStema REQrgation
necessary to overwite at |east two user data files
wii tRnfEABI YeSHehedS e feRei h @ NMporiey bARHRp Yré@dided 6o SBD
while the optical disc is 45 |oaded on the recording
(afreipt S#1and to record/update them together at the

timng when the disc is discharged. [0118]
[0115] ~

Next, the user data file is recorded to the space area
(step-S82). Further, in parallel to the operation, file
system data record and update processing such as describing
FE to the user data file to VDS and updating the number of

files and the remaining amount -of the medium in LVIS is

" executed.

[0116]

Then, the bit at the bit position corresponding to the
area, in which the user déta file and FE thereof are
recorded at step 582, is turned off referring to the bitmap
in SBD.

[0117]
In the processing procedure shown in Fig. 16, the

operation is executed such that each time one user data file

is recorded in the partition, the file system is

recorded/updated. However, it is also possible to
temporarily sftore file system information necessary to
overwrite at least two user data files to a memory such as

the temporary memcry medium 6 while the optical disc is




Fig. 17 shows a data |ayout after a user data file is
recorded on the data layout shown in Fig. 14. In this
case, when the bitmap of SBD in the partition is
referred to, a bit is turned off at the bit position
corresponding to the overwsitten user data file.
[0119] In the UDF format whose version nunber is 2.5
and later, an optical disc whose access type is 1,
that is,. aread only optical disc is prohibited to
record SBD. Thus, when the optical disc 25 is taken
out fromthe recording unit 4, a nmanipulation for
concealing SBD is applied to the replay only
apparatus. Specifically, the 0|nter |nf9;nat|on to

lep ‘fle?:‘brtd’@d eGPttt ‘oA GeE‘er’F%‘tQﬁd CPEF PNt RAS
d to_unique S |nter | fornatl n save
eale R HERES SPnPRe MERROR B s Hitieved
(peL ot er |nfornat|on save file in the partition and
then deleted from VDS. [0120] Fig. 18 shows a
proaeEssi ng phoceduraathonabackuppidig at heerpoati efile is
information to SBD recorded in the partition
rdescddptar thPDjata MDSuds shhenuhbn gitres SBB -poilnt this case,
i nformation save data outside of the partition in the

wheR nite &l tpareotf FRRcparte P6£§1T10W1ﬁ§ BOtEorRtetor 2
igfls Jfﬂ%% %%¥ea qgma&%% %%gkggon correspondlng to the
overwritten user data file. |

[0119)

In the UDF format whose version number is 2.5 and later,

an optical disc whose access type is 1} that is, a read only

optical disc is prohibited to record SBD. Thus, when the
optical disc 25 is taken cut from the recording unit 4, a
manipulation for concealing SBD is applied toc the replay
only apparatus. Specifically, the pointer information to
SBD recorded to the partition descriptor (PD} in VDS is
backupped to unique SBD pointer information save data
outside of the partition or to unigue SBD pointer

information save file in the partition and then deleted from

. VDS.

[0120]

Fig. 18 shows a processing procedure for baekupping the
peointer information te SBD recorded in the partition |
descriptor (PD) in VDS as the unigue SBD pointer information

save data outside of the partition in the format of a



pointer information to SBD recorded to the partition
descriptor (PD) in VDS is recorded to a specific
position outside of the partition (step S91), and the
information of PDis deleted fromVDS. [0122) Then,
the access type of the discisis set to read only, and
the file systemdata is updated (step S92). [0123]
Al though SBD itself is left remained in a partition,
PD is deleted fromVDS. Thus, as long as the
information of PD is not restored to VDS fromthe SBD
poi nter information save data outside of the
partition, existence of SBD is concealed (refer to
ffﬂﬁ% 1 ). Accordingly, in the read only optical disc,
SR8 his i s equi val ent to keep the UDF format whose
[oMengi on nunber is 2.5 and later and which prohibits
recordi ng of SBD, the disc discharged fromthe
r econdli Mg padfick 41 6eeiRe: iused by Betaordoaded ngnthbe
replay only apparatus. [0124] Further, Fig. 20 shows
poanpeocesse g iprac édufBD f orcodyrek ppi-hg baet poiatt er
information to SBD recorded in the partition
degesdPEpt of PRIPER VRSVES BeCeHEdfioqae SBREL bbF masitipn
o BlaLrstian save data oulsldengl Lhg PRCULLEORINAL"S

PD is deleted from VDS.
[0122]
Then, the access type of the disc is set to read only,

and the file system data is updated (step $92}.

{0123]

Although SBD itself is left remained in a partition, PD
is deleted from VDS. Thus, as long as the information of PD
is not restored to VDS from the SBD pointer information save
data outside of the.partition, existence of SBD is concealed
{(refer to Fig. 19). Accordingly, in the read oﬁly optical
disc, since this is equivalent to keep the UDF format whose
| version number is 2.5 and later and which prohibits
recording of SBD, the disc discharged from the recording
unit 4 can be used by being lcaded on the replay only
apparatus.
[0124]

Further, Fig. 20 shows a processing procedure for
backupping the pointer information to SBD recorded in the

partition descriptor (PD) in VDS as the unique SBD pointer



A space area, in which the user data can be witten,

is searched referring to the bitmap recorded to SBD
Then, a SBD pointer information save file is created

to save the pointer information to SBD recorded to

the partition descriptor (4D) in VDS, the file and

the file entry (FE) thereof are recorded to the space
area searched in the partition (step 101), and the
information of PDis deleted fromVDS. [0126] Next,
file systemdata record/update processing such as
describing FE to the SBD pointer information save file
to VDS and to updating the nunber of files and the

I i ni.n ampunt_.of t he.nedi in LVLS is _execute
TRt STt SREATE ST R fael i Format
SO €3pRRELPY. to the area in which the SBD pointer
information save file and FE thereof are recorded at
tep15102, is turned off referring to the bitmap in
SBD (step 5103). [0128] Then, the access type of the

di scAispawt drmaread onlgh thendiselmedbib ecay Steemrdatani sis
further updated (step 5104). [0129] 48 Althou%p SBD
seegshedi sefefiine g B8 PARIR yesorcderohe PP s Then, a

leted. f DS._.Th as the_ information, of
B PEIRbr CEROIEE Ch YRR (o (e “SABTROI R ooV Tre

ﬂo@ﬁ@égaiﬁfgkmation to SBD recorded to the partition

descriptor (PD} in VDS, the file and the file entry (FE)
thereof are recorded to the space area searched in the
partition (step 101), and the information of PD is deleted

from VDS.

Next, file system data record/update processing such. as
describing FE to the SBD pointer information save file to
VDS and to updating the number of files and the remaining
- amount of the medium in LVIS is executed (step 35102).
[0127]

Next, a bit at the position corresponding to the area
in which the SBD pointer information save file and FE
- thereof are recorded at step 8102, is turned off referring
to the bitmap in SBD (step S103).

[0128]

Then, the access type of the disc is set to read only,

and the file system data is further updated (step S104).

[0129]



save data in the partition, existence of SBD is
concealed (refer to Fig. 21). Accordingly, in the
read only optical disc, since this is equivalent to
keep the UDF format whose version nunber is 2.5 and

| ater and which prohibits reecording of SBD, the disc
di scharged fromthe recording unit 4 can be used by
bei ng | oaded on the replay only apparatus. [0130] On
the other hand, when the optical disc 25 is |oaded on
the recording unit 4, whether or not the SBD pointer
informati on save file or the SBD pointer information
save data, to which the pointer information to SBD is

bac ed exi.sts. at.the tine the file systemdata
o LB, arP AR A T FERE LR He i Hersoticn,
e 1S, k@t or 0 \ t h b .e_a

et e TR i gt b arir | f1BG can 8 dRoctt o p T oot
poTisNhat koG AR to0¥B3] fréh 0:he2 39N @Ws nde Pr DCRSSIA on

procedure executed when a disc is newy |oaded on the
savecdrtdengn urtid phrititibe, feximiencef o EBOWChardncda0E82]

First, the file systemdata is obtained in the )
(reédGhehe el 4D Gf) -AVBPcoxdimE ind radky Fedd (srlep giticpl

) . . n
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version number is 2.5 and later and which prohibits
recording of SBD, the disc discharged from the recording
unit 4 can be used by being loaded on the replay only
apparatus.

[0130]

On the other hand, when the optical disc 25 15 loaded
on the recording unit 4, whether or not the SBD pointer
information save file or the SBD pointer information save
data, to which the pointer information to SBD is backupped,
‘exists at the time the file system data is recognized, and
when the file or the data is detected, PD is restored to VDS
to thereby restore a state in which overwriting can be
_executed while maintaining SBD. |
{0131]

| Fig. 22 shows a processing procedure executed when a
disc is newly locaded on the recording‘unit 4 in the format
cf a flowchart.
{0132]

First, the file system data is obtained in the sequence



overwitten in the partition of a disc being | oaded by

determ nati on processing defined separately (step

5112). The procedure of the determ nation nmethod is

di fferent dependi ng on whet her SBD poi nter

information is saved as da®a outside of the partition

data or as data in the partition. [0134] Wen it is
determined that the overwite is inpossible, the disc
is recognized as a read only disc thereafter (step

S114), whereas when it is determned that the

overwite is possible, the disc is recognized as an

overwitable disc thereafter (step S115). [0135]

Fig. 23 shows procedure of the gverwite possible or
OFﬁgﬁg%rﬁl%D%é¥g¥ﬁpﬁéVF8ﬁ pictesdildd -t o a disc executed
[@#‘3step S112 of the flowchart shown in Fig. 22. The

[ ?Jstrated processi ng procedure is applied when the

SBDyeR® Nf€rid MeReiREh8A iSeGAVMed asodaba oul s ge of

the partition as shown in Fig. 19. [0136] In this
oeaSa;ititieni $ncold igared tuwbat bera odigwtbetihg SBEHed Nt er

i nformati on save data exists at a specific position 50
defiamiigetapnt heograrsting drfisedpsSixBtely] 0487 Wi -t he

exi stence of the SBD pointer informtion save

The procedure of the determination method is different
depending on whether SBD peinter information is saved as
data outside of the partition data or as data in the
partition. -

[0134]

When it is determined that the overwrite is impossible,

the disc 15 recognized as a read only disc thereafter (step
'5114}, whereas when it is determined that the overwrite is
possible, the disc is recognized as an overwritable disc
thereafter (step S115).

[0135]

Fig. 23 shows procedure of the overwrite possible ox
impossible determination processing té a disc executed at
step S112 of the flowchart shown in Fig. 22. The
illustrated processing procedure is applied when the SBD
pointer information is saved as data outside of the
partition as shown in Fig. 19.

[0136]
In this case, it is confirmed whether or not the SBD

pointer information save data exists at ‘a specific position




data is confirned, the pointer information to SBD is
restored as PD information at a normal position, that
is, in VDS (step S122). [0138] Then, the access type
of the disc is set to OverWitable, and the file
systemdata is updated (steyp S123). [0139] As shown
in Fig. 19, when the disc is discharged, only PDis
deleted from VDS, and SBD itself is left remained in
the partition. Wen the PD information is restored
fromthe SBD pointer information save data outside of
the partition to VDS through the overwite possible
or inpossible determ nation processing shown in Fig.
23, SBD can be restored to a reference possible state
outFaR( PEf BRe tRP I Ion Ay tea ek ddfter, a file can be
“ﬂ%ﬁrmwitten in the partition of the disc while
nalAtaining SBD. [0140] Further, Fig. 25 shows a
Pr oGRAUI & Ofe liRRAMET YE IR SROSEhLPhE Prir fRASSiBhesave
determ nation processing to the disc executed at step
daéxhl3 sotoh heriiddwelnar posShos idfdrin@tidr. tdheBD is
illustrated processing procedure is applied when the
reSBPr6d apoftigrfdrmabiemtdom iorgavedoastboti Itdaitnishein
partition as shown in Fig. 21. [0141]

VDS (step S122).
{01387

Then, the access type of the disc is set to
OverWritable, and the file system data 1s updated (step

§123).

01391

As shown in Fig. 19, when the disc is discharged, only
PD is deleted from VDS, and SBD itself is left remained in
the partition. When the PD information 1s restored from the -
SBD pointer information save data outside of the partitiomn
to VDS through the overwrite possible or impossible
determination processing shown in Fig. 23, SBD can be
restored to a reference possible state again(refer to Fig.
24}y . Thereafter, a file can be overwritten in the partition
of the disc while maintaining SBD.
f0140]

Further, Fig. 25 shows a procedure of the overwrite
possible or impossible determination processing to the disc
executed at step 5112 of the flowchart shown in Fig. 22.

The illustrated processing procedure is applied when the SBD



In this case, it'is confirnmed whether or not the SBD
poi nter information save file exists (step 5131).
[0142] When the existence of the SBD pointer
informati on save data is confirnmed, the pointer
information to SBD is rest@dired as the PD information
at the normal position, that 1is, in VDS (step 5132).
[0143] Then, the access type of the disc is set to
OverWitable, and the file systemdata is updated
(step 5133). [0144] As shown in Fig. 21, when the
disc is discharged, only PDis deleted from VDS, and
SBD itself is left remained in the partition When
the PD,information is res tored SBD poi nt er
PO AP PO R e P19 S2FRaL 1 e Tia Foncrs TREEL o agh
stdif Q¥erY i t& possible or inpossible determ nation
processi ng shown in Fig. 25, SBD can be restored to a
(oefigrence possible state again (refer to Fig. 26), and
thereafter a file can be overwitten to the partition
again ths lesemi ntaisi ogniSBDed wtasher abr Appl ithabBEDt y
52 [0145] The present invention is described above in
p%}@tt&rrl lnf@ﬂé@trlmg spyet helepreeiTthsc (EfBBdPkdht: However,

{0142]

When the existence of the SBD pointer information save
data is confirmed, the pointer information to SBD is
restored as the PD information at the normal position, that
is, in VDS (step §$132).

S {0143]

THeN, " tHE "EECEEELYpeE of "the " dise i §EL s
OverWritable, and the file system data is updated (step
5133).

101441

As shown in Fig. 21, when the disc is discharged, only
PD is deleted from VDS, and SBD itself is left remained in
the partition. When the PD information is restored from the .
SBD pointer information save file in the partition to VDS
through the overwrite possible or impossible determination
processing shown in Fig. 25, SBD can be restored to a
reference possible state again (refer to Fig. 26), and
thereafter a file can be overwritten to the partition again
while maintaining SBD.

Industrial Applicability



apparent that persons skilled in the art can correct
the enbodi nent or substitute other enbodinent for it
within the scope which does not depart fromthe gist
of the present invention. [0146] Although the
descri ption explains mainlys2explain the enbodinent to
whi ch the present invention is applied when an
overwite is executed to an overwitable optical disc
according to the UDF format defined by OSTA, the gist
of the present invention is by no neans |limted
thereto. When a file systemformat, in which such a
simlar restriction that information such as SBD as
[éf space area in a partition which is necessary to
Verwite user data nust be concealed froma replay

onl yrpf.ORMBE o €X1 §13n ti SnPBR! 485 B Wk 1 AdYANL Qe
can be obtal ned by appPylng the present invention.

rEEE NG thhentypseoffia aeoudnbgr Medididdes, Nt is
particularly Ilimted to the optical disc. [0147] 1In

aghordnt $hatepéheonpy egdaitlednienthenarts adirscoggedtashe an
exanpl e, the contents disclosed in the description

SRR INGE BbT et Sitdg Ty e3PPIVl AP Fhat'lFRIntHee
SRR U ROF DRSS AL PO A LR ghen e,

s dvention. 54 CLAIMS :

[0146]

Although the description explains mainly explain the
embodiment to which the present invention is applied when an
overwrite is executed to an overwritable optical ‘disc
~aecorditg te the UDF - format defined by" 'O'S.TZ-\;" “the gist of the
present invention is by no means limifed thereto. When a
file system format, in whiéh such a similar restriction that
information such as SBD as to a space area in a partition
which is necessary to overwrite user data must be concealed
from a replay only format exists, is applied, a similar
advantage can be obtained by applying the present invention.
Further, the type of a recording medium is not particularly
limited to the optical disc.

[0147]

In short, since the present invention is disclosed és
an example, the contents disclosed in the description should
not be interpreted restrictively. That is, the scope of the

‘appended c¢laims should be taken into consideration to judge




1. A data recording apparatus for executing overwite
to a disc having a partition on which a file can be
overwitten according to a predetermned file system
format, wherein, in the predetermned file system
format, it is permtted tad3record space area
description information, which nmanages a space area
in a partition when the overwite 1is used,.in the
partition as well as it is prohibited to record the
space area description information in the partition
when replay. only is used, the data recording
apparatus conprising: disc initialization nmeans for

..recording the space _area description information,

tREhieR nﬁgaB%% Qé%?egﬁa&gvg?géQ?h the partition, on the
di sc when the disc is initialized; data recording
nmeans for searching a space area in the partition
referring to the space area description information
recorded on the and recording file data to the
searched space area as well as updating the
description information; space area.description
-information concealing neans for concealing the space
area description information so as to be used for
replay only; and disc discrimnation neans for
detecting whether or not a disc is overwitable when
the disc is | oaded and 55 determ ning whether or not
overwite can be executed making use of the space
area description information.




2. A data recording apparatus according to claiml1,
wherein it is determned in the predetermned file
system format that the space area description
information in which recording in the partition is
prohi bi ted when the replay 54only is used, has a
specific nane; the disc initialization neans records
the space area description information for managi ng
the space area in the partition as data at a specific
position outside of the wpartition or records the
space area description information in the partition
as a file having a file name other than the specific
nanme; and the disc discrimnation nmeans di scrim nates
whet her or not the disc 5€¥erwitable dependi ng on
whet her the space area description information, which
manages the space area in the partition, exists at
t he 1spegi ik €a PASIdrdeRgOHbp St fGas Gort BRePAFLhd IO Qfrite
the | oaded disc or a ?lle, to which the space area
tdescfilgat hanihaf arpattiiad ohavhnghidte A ifi@enaae bot her
than the specific name i's recorded, exist. 3. A data
oyeUtiditey appardtins tac@opdpAgteonigied mile swkeekifprmat,
the predetermned file systemformat determ nes that a
WREA Ui d8sERP PRt dEdiiente {ASS)SY ST oF8aEonpos'etl of
: of i t a vol.u structure .
GO por oty ee R et oSG R o FEEP RN % ory
whitH RRnBEELT L1 Hhcd Siredi $R0S66h QULSIHE wBEN I PRe overwrite
partition and that point information
is used, .in the partition as well as it is prohibited to
record the space area description information in the

partition when replay only is used, the data recording

apparatus comprising;

disc initialization means for recording the space area
description information, which manages the space area in the
" partition, on the disc when the disc is initialized;

data recording means for searching a space area in the
partition referring to the space area description
information recorded -on the and recording file data to the
searched space area as weli as updating the description
information;

space area description information concealing means for
concealing -the space area description information so as to
be used for replay only; and

disc discrimination means for detecting whether or not

a disc is overwritable when the disc is loaded and



(PD) to the space area description information (SBD)
whose record in the partition is prohibited when the
replay only 1is used is recorded in the vol une
descri ptor sequence (VDS); the disc initialization
means records the space area description information
(SBD) in the partition when the disc is initialized;
the data recordi ng neans updates the partition
description information (SBD) in the partition when
the file data is recorded in the partition; the space
area description information concealing neans deletes
the point information (PD) to the space area
descrlptlon |nfornat|on SBD recordeg in the v
TS, ~BehtehCE (VBSPYRFLEN LS HE TGP ch AR 9
PD the space. ar t rmation (SBD)
19, Do dPeeE, ot RSanE Lo, Ly -2EH
dl Ser | "A”@éﬁa@&é&%&%n@' SepaAat e2cWhei AT Orc1Rk 1 he
disc is overwitabl e dependi ng on whet her or not t he
wHeaaded idi 56 Hasemmihackdp ofiet hedraiariningaflof hbd | 0% telRD)
to the space area description information (SBD) as
fomaidt gbathehe berdamppedapdeacripfigmanitonmgPp)n iy which
restored in the volune descriptor sequence (VDS
reqesdipgeigphiee %ﬁré&taegc&?pw b%%gﬁﬁﬁ%‘e )aY.n
t.he partlélog can b% u%e nmn A data recordlng
O arat s ackdi di iSO e THS, 57 wherein the space

are@hgeéfééFﬁﬂlQﬁahQEQEE@ﬁ'ﬁgbd%o&géékaggthénﬁyy%efﬁeeéds
t he backup of the point information (PD) to

description 1nformatlon for managing the space area in the
partition as data at a specific position outside of the

partition or records the space area description information

in the partition as a file having a file name other than the
specific name; and

the disc discrimination means discriminates whether or
not the disc is overwritable depending on whether the space
area description information, which manages the space area
in the partition, exists at the specific position out side
of the partition of the loaded disc or a file, to which the
space area déscription information having the file name
other than thé specific name is recorded, exist.

3. A data recording apparatus according to claim 1,
Wherein:

the predetermined file system format determines that a
volume descriptor sequence (VDS), which is composed of a set

of information as to a volume structure including pointer



the space area description information (SBD) as data
at a specific position out of the partition or as a
file in the partition as well as reads pointer
information to the file entry in the vol une
descri ptor sequence (VDS); snd the disc discrimnation
means discrimnates whether or not the disc is
overw itabl e dependi ng on whet her backupped data
exists at a specific position outside of the partition
or pointer information to a backupped file entry
exists in the volune descriptor sequence (VDS). 5. A
data recordi ng apparatus according to claim1,
. wherein the predeternined file systemformat is UDF
l‘#ﬂ?ﬁf“\?‘é%% oy & Bomat Fedetihed )t@e BTA{ptcar
di9p8588Coud SN YO ASSPE] AdPRhd Bhaf P NEGRHERIon
nmet hod of executing overwite to a disc having a
(EPAr tbt the OfhodhiatRaadbsbei Edibbendyentidt e3BD) whose
according to a predetermned file systemfornmat,
regiogreiin, the partie tpoedés epmitridd teidl ghey stheam fegrlemt pniy
_is permtted to record space area description
15 BEBR AT | BIEORMRidc Annbhageslure dpacelnten s9qugnce (VDS);
partition when thf.overmwite is_used, in the
 par U (O Cad L PR TN SSFPENFBYCEt (10 8BBFE TR
of I i R i hynf: [ LN 4 rtitLog;
o R eRB L AL R TG P DA A Ehb s
isapparad uSz&LoNprising; disc initialization neans for
recordi ng the space area 58 description informtion,
whi e ntagescthaéispacanar epdhnes hehe parttition, on the

disc when the disc is initialized;
description information (SBD) in the partition when the file

data is recorded in the partition;

the space “area-description information conceal ing means
deletes the point information (PD) to the space area
~ description information (SBD) recorded in the volume
descriptor sequence ({(VDS) after the point information (PD)
to the space area description information (SBD) in the
partition is backupped; and

disc discrimination means discriminates whether or not
the disc is overwritable depending on whether or not the
loaded disc has a backup of the point information (PD) to
the space area description information (SBD) as well as the
backupped point information {(PD)} is restored in the volume
descriptor sequence (VDS) so that the space area description
information (SBD) in the partition can be used. |

4. A data recording apparatus according to claim 3,



data recording neans for searching a space area in the
partition referring to the space area description

i nformati on recorded on the and recording file data to
the searched space area as well as updating the
description information; syace area description
‘informati on concealing nmeans for concealing the space
area description information so as to be used for
replay only; and disc discrimnation neans for
detecting whether or not a disc is overwitable when
the disc is | oaded and determ ni ng whether or not
overwite can be executed making use of the space

area, description information, conpyt er program
e S B L e ko S A S

%&S?sc ‘&te%o@dg‘:@ﬁ%']&‘agcﬁu ] o%xgﬁgtﬂ)(?grllt Q_L\{l%ro%%ltt?o};lo I;?D)d oC

aving a partifion o e can e overwrit
tRE FHLARYLEr dasCOnHinG tararhiedst efgBpieds bhtg at a
system format, wherein, in the predetermned file

spysifEin postalonidut SPehdl pheditiod eaord apatee al®athe
description information, which nanages a space area in
partigdon eforehhers tifadgvephniee infqmedicnntehehe file

artition as _well as it is prohibited to record the

‘pacdtalbg Vﬂje‘éf&‘?ud&fﬁc&ﬁp AF P HEHS BT i (YPEhe pRTti tion

When gegigg &Hs 1m1 agfgg mtgH% égnggggﬁnggogrﬁhether or
cau5|ng a conputer 0 execu

né@'ttHea'd'léét LONLRRGEULE e Qépérﬁﬁﬁ{gdbqlg whBenspage- A fRd

description information, which narnages the space area
data exists at a specific position outside of the partition

or pointer information to a backupped file entry exists in

‘the volume descriptor sequence (VDS).

5.7 A data recording apparatus according to claim 1,
wherein the predetermined file system format is UDF
{(Universal Disc Format) defined by 0STA (Optical Storage

Technology Association).

6. A data recording method of executing overwrite to a

disc having a partition on which a file can be overwritten

: . according to a predetermined file system format, wherein, in

the predetermined file system format, it is permitted to
record space atrea description information, which manages a
space area in a partition when the overwrite is used, in the
partition as well as it is prohibited to record the space
area description information in the partition when replay
only is used, the data recording apparatus comprising;

disc initialization means for recording the space area



in the partition, on the disc when the disc is
initialized; a data recording procedure for searching
a space area in the partition referring to the space
area description information recorded on the and
recording file data to the sssearched space area as
wel | as updating the description information; a space
area description information concealing procedure for
the space area description information so as to be
used for replay only; and disc discrimnation neans
for detecting whether or not a disc is overwitable
when the disc is | oaded and determ ni ng whether or
not o§ermwit can .be executed makin%h use of the spac
e the

ASTFEAPHESEr TG - RPor Wit foianages The Space arca 1

partition, on the disc when the disc is initialized;

data recording means for searching a space area in the
partition referring to the space area description
information recorded on the and recording file data to the

.,searchéd space area as well as updating the description

“information;

space area description information concealing means for
concealing -the space area description information so as to

be used for replay only; and

disc discrimination means for detecting whether or not

TTATHIEE IS O VETWEItABIE T Whétn "Tthe Tdig ¢ ig T 1odaded andg
determining whether or not overwrite can be executed making
- use of the space area description information.

7. A computer program, which is described in a
-.computer-readable format to execute processing for executing
-overwrite to a disc having a partition on which a file can
be overwritten on a computer according to a predetermined
file system format; wherein, in the predetermined file
-system format, it is permitted to record spéce area
description informatidn, which manages a space area in a
partition when the overwrite is used, in the partition as
well as it is prohibited to record the space area
-description information in the partition when replay only is

used, the computer program causing a computer to execute:
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a disc initialization procedure for recording the space
area description information, which manages the space area
"in the partition, on the disc when the disc is initialized;

| a data recording procedure for searching a space area
in the partition referring to the space area description
information recorded on the and recording file data to the
searched space area as well as updating the description
information; |

a space area description information concealing
‘procedure for the space area description information so as

to be used for replay only; and

disc discrimination means for detecting whether or not
a disc is overwritable when the disc is loaded and
determining whether or not overwrite can be executed making

use of -the space area description information.




