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| DESCRIPTION DATA RECORDING APPARATUS, DATA
RECORDING METHOD, AND COMPUTER PROGRAM Technical Field
[0001] The present invention relates to a data recording apparatus, a
data recording method, and a computer program for recording data on a
recording medium, and to a data redording 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 recording
apparatus, a data recording method, and a computer program for
recording data on overwritable recording medium in a format according to
UDF (Universal Disk Format ére istered trademark) defined by the OSTA
(Optical Storage TechnologQg S?ﬁ’gﬂgt?orr%{,\rand 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 theP#8ata E&adelrEplaydrBywaTeplaylerily apparatosiiBackground

Art 2 [0003] METHGD, AND COMPUTER PROGRAM

Technical Field
[0601]

The present invention relates to a data recording
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.

[0062]

More specifically, the present invention relates to a
data wecording apparatus, a data recording method, and a
computer program- for recording data on overwritable
recording medium in a format according to UDF (Universal
Disk Format) {registered trademark) defined by the OSTA

{Optical Storage Technology Association), and more

particularly relates to a data recording appazatus, a data

recording method, and a computer program for recording data
on overwritable recording medium in a state in which the
data can be replayed by a replay only apparatus.

Background Art



Disc type recording media (hereinafter referred to as "optical disc") such
as DVD (Digital Versatile Disc) and CD (Compact Disc) to which optical
reading is applied have rapidly become widespread as an application for
storing a computer-file and a moving image stream. An optical disc has a
large memory capacity and can be aceessed 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 from a contact
type magnetic recording medium. Further, the disc surface is strong and
has a low degree of danger of incidentally losing 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
{@.% érsal Disk Format) (registered trademark) defined by the OSTA

(Opigaldlorage Taeanolady; AssaeRionl LoD &s an PRI 1o s
disc-format with high compatibility (refer to, Tor example, Non- a?en

"Dbocimentd) sUDF eorrespends/to a maeunting techaelagy:obiSQHES d ¢p
13346 standard which is also known as ECMA-167 (refer to, for

(EREMPRE, NGT-Patbhit BOEGHeR 2 fBoAEEHI316 & & RtickedsbrBrISO

rgg%fgr@épemgingi@e@%i%qsaé% of. & disgGapacity and the pumber of
files). In the 1990s, UDF became 3 widespread as an appﬁ:catlon ofa
cmmmmﬁennﬁkim(ﬁg@as.moving image stream. An optical disc
has a large memory 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 diffexent ffom,a contact type magnetic
recording medium. Further, the disc surface is strong and
has a low degree of danger of incidentally losing 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-Tormat with high
compatibility (refer to, for example, Non-Patent Document 1).
UDE corzesponds. 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). 1In the 1990s, UDF became



the cost of a CD-RW medium and a CD recording apparatus is reduced.
[0005] UDF can execute processing for adding and deleting a file to an
optical disc through an ordinary file system by employing a packet write
system. The packet write system, to which reference is made here, writes
data as a packet structure by providihg a link block and four Run-In areas
in front of user data as well as providing two Run-Out areas at the end of
the user data. Seven blocks are used as a linking area which is a joint
area between adjacent packets in addition to a user data area. UDF is a
file system to which data can be written from almost all the operating
systems (OS) as well as a file written thereto can be compatibly replayed
on the operating systems without a special read program and can

wifaRiptae i cohieRRYHAT 'SHtical disc By & thethotkdinfiat 16 atards
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defines four types of accesses, 1: Read Only, 2: Write Once, 3:
reRewritable, and 4: Overwritable are prescribed as the accesses of an
[Og}%t'cal disc. Among them, when user data is recorded to a type 4

ver\]/vritable optical disc of according to UDF, there is exemplified a

meteg of 4 Using-a spaseitmap deserptor {3BRY). imwhigh ap yoused
file to an optical disc through an ordinary file system by
employing a packet write system. The packet write system,
to which reference is made here, writes data as a packet
structure by providing a link bleck and four Run-In areas in
front.of user data as well as providing two Run-Out areas at
the end of the user data. Seven blocks are used as a
linking area which is a joint area between adjacent packets
in addition to a user data area. UDF is a file system to
' thch data can be written from almost all the operating
systems {08} as well as a file written thereto can bé
- compatibly replayved on the operatiﬁg 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 MENOLY.
[0G06]

UDF defines four types of accesses, 1: Read Only, 2:
Write -Once, -3: Rewritable, and 4: Overwritable are
prescribed as the accesses of aﬁ optical disc. Among them,
when user data is recorded to a type 4 overwritable opticél

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



status of each area is described by a bitmap format, to manage a space
area in a partition for recording file data (refer to, for example, Patent
Document 1). [0007] Although SBD can be optionally disposed in a
partition, a partition descriptor (PD), in which point information is
described to point out the location of $BD, 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 outside of a partition, AVDP (Anchor Volume Descriptor Pointer)
composed of 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

U3 lienHafiF take Bita TESEHIRY HediGhP bn wiRichiH:EA i€ bveRviteh
s BceeLding to LRFfrm a disge loording appayatis. and te seplay it also by

a replay only apparatus. This is, for example, to take out a still image,
nanevinganayes andthe like picked uptbya digital careerdiand feterded to

a IgVD,tto disfplay and outgut {jma es bse( loading the DVD on a DVD
(hidver, BRe thtecShiPiekad upiimades By BaBing'the DVD on the digital

[ @agmera again. 5 [0009]

Although SBD can be détionally disposed in a partition,
a partition descriptor (PD), in which point information is
described te 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 inran area
outside of.a partition, AVDP (Anchor Volume Descriptor
‘Pointer) composed of point information for pointing out VDS
is defined. Accordingly, SBD can be referred to through
AVDP, VDS, and PD.
(0608}

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, foxr example, to take out . a still image,
moving image, and the like picked up by a digital camera and
recorded to a DVD, to display and output images by lcading
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 number 2.5 and later, 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 problem arises in that a type 4 disc has
no compatibility between a data recording apparatus and a replay only
apparatus. [Patent Document 1] Japanese Unexamined Patent
Application Publication No. 2000-112832 {Non-Patent Document 1]
http://www.osta.org/ specs/index.htm [Non-Patent Document 2]
[00h&tp://www.ecma- international.org/publications/standards/Ecma-167.htm
Disclosure of the Invention Problems to be Solved by the Invention [0010]

EfiB8aifHents 8f the’Bresentifivefifion Hrovidesar exCellBht data rékdrding
1at @PpaLatus, data recording methed, and compuier, program canable of; o -

recording data on an overwritable optical disc such as a DVD-R/W,
hav DMD+RWa CB-RW; apel the like:vhieh can @vehwete datla: [0011}al
Embodiments of the present invention§rovide an excellent data recording

A5G hpAratY. tata 76¢5rting téthod, and ESmputer pragfaicapable of
compieferably:-recording.data to:.an overwritable feenrding megdium to whigh

data can be 6 overwritten in a format according to UDF defined by OSTA.
only apparatus.
[Patent Document 1] Japanese Unexamined Patent 2Zpplication
Publication No. 2000-112832
{Non—-Patent Decument 1] htip://www.osta.org/ specs/index.htm
[Non-Patent Document 2] http://www.ecma-
international.org/publications/standards/Ecma-167.htm
Disclosure of the Invention
Problems to be Solved by the Invention
[0010]

Embodiments of the present invention 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. |
[QO11]

Embodiments of the present invention provide an excellent
data recording apparatus, data recording method, and computer-
program capable of preferably recording data to an overwritable

recording medium to which data can be



[0012] Embodiments of the present invention provide an excellent data
recording apparatus, data recording method, and computer program
capable of recording data to an overwritable recording medium in a state
that the data can be replayed by a replay only apparatus. [0013]
Embodiments of the present invention provide an excellent data recording
apparatus, data recording method, and computer program capable of
preferably recording data to an overwritable optical disc while preferably
JRnanaging aspace: areadn® parition 8f the discracearding to 4 prehibition
of a read-only optical disc which prohibits to record a space bitmap
[désctiptor (SBD). Means for Solving the Invention [0014] According to a

first aspect ofdhe present invention, . thers is pravided a data recording

apparatus for executing overwrite to a disc Iﬁavmg a partition on which a
efile=canbe Qverwritten-acerrding ie a-predetermined-filessysiem:forsagt, and

wherein, in the predetermined file system format, it is permitted to record

CePaLE HrerdEscibticiF it fmation *which Thafages & space Hien in el e

rRagition whenithe overwrite.is. used, in the 7, partition. ag well as it is, 1y -
prohibited to record the space area

repiay only apparatus.

00137

Embodiments of the present invention 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-cnly optical disc which prchibits to record a space
bitmap descriptor (SBD).

Means for Solving the Invention
[0014]

Acceording to a first aspect of the present invention,
there is provided a data recording apparatus for 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 area description information, which
manages a space area in a partition when the overwrite is

used, in the



description information in the partition when replay only is used, the data
recording apparatus comprising: a 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 a data recording
means for searching a space area iri 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
pa Spacecaressdescription iinfarmation concealing means foreencealing the:=
space area description information so as to be used for replay only, and
deSCdise distrirfiRation méans forrdétedtint i Wwhethef Gindea 1digcis -y 1s
usQyerwitable whep the dise is joaded and determining . whegher or not

overwrite can be executed making use of the space area description
ininformiation, 40028k -Embodiments of the presentdnventien retaie toa data

recording apparatus for overwriting data to a recording medium such as

InERrBGéntritatte bptichf BRES for ERample SDVERRW! DUVD ARV ‘CHRW "

cndased-onyfor example; a file system.accrding 40 UDF: defined by, OSTA.
[0016] When user data is recorded to an overwritable optical 8 "disc

fonceordingitsUD R there ireremplifietl @ ardthbdoof using:a ‘spacesbitirap
spgceescgig[a%r ggg};&\’l"g?h&h o%xrgug%?gns'[%tgcggded 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
descripticn 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]

Embodiments of the present invention relate 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
o UDF defined by OSTA.

[00le]

When user data 1s recorded to an overwritable optical



each area is described by a bitmap format, to manage a space areain a

partition to which file data is recorded. [0017] 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 apparatu$ and to replay it also by a replay only

apparatus. However, in a UDF format of the version number 2.5 and later,

since it is prohibited to record SBD in an optical disc whose access type
diiscl athat i) iincan Read-onkrepticals disesraoproblem arises ivthata typed =

disc has no compatibility between the data recording apparatus and a

SPRSSay OV RpPaTaiuS TO018F Y copB With this PreblEmsthe dagte ©f
eafgcarding appgratus; acgording tg.an embadiment of the bresent invention

is arranged such that when user data is overwritten to a recording
arprediung forexample, an overniitablecoptical disc rand thiedike such as
DVD-RW, DVD+RW, CD-RW according to UDF, the user data is
L Vehwritten while managing a space area by a format which does not

copflict with,the prehibition,et.the,UDF format of the yersign:nuumber 2.5 s+«
and later. 9 [0019] In the data recording apparatus according to the first
1 sagpedteotihespresert dnverition, wheaithedisc és recording medium on

which data is overwritten according to UDF from a disc
recording apparatus and te replay it also by a replay only
apparatus. However, in a UDF format of the version number 2.5
and later, since it is prohibited to record SBD in an optical
disc whose access type is 1, that 1s, in an Read Only optical
c¢isc, a problem arises in that a type 4 disc has no
compatibility between the data recording apparatus and a
replay only apparatus.

[co1g]

To cope with this problem, the data recording apparatus
according te an embodiment of the present invention is
arranged such that when user data is overwritten to a
recording medium, for example, an overwritable optical disc
and the 1ike such as DVD-RW, DVD+RW, CD-RW according to UDF,
the user data 1s overwritten while managing a space area by a
format which dees not conflict with the prohibition of the UDF

format of the wversion number 2.5 and later.



S

initialized, space area description information for managing a space area
in a partition is recorded on the disc, the space area in the partition is
searched referring to the space area description information, and the file
data is recorded. However, when the disc is discharged, confliction 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 loaded,
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
%5 hwrites the user data to a recording medium such as an overwritable
optical dic, farexarople, PVB-RW, QYDERW,CD: RV according to, UDF,
a space area description file for managing the space area in the partition
aspeohiquelyoreated siertheipartitian. on spane mreadesception data for
managing the space area in the partition is uniguely created outside of

inihd phifitch. 11662 B Sinet Bhichtick e 1daded o thenaging
a APpasals. £VaN if ap.aqcessdype is seido. hdhatis, to.cead o0y, 11,

space areda in the partition is searched referring to the
space area description information, and the file data is
recorded. However, when the disc is discharged, confliction

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 loaded, 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.

{06020}

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 disec, 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.



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
overwritable optical disc, and the user data is overwritten while
maintaining the contents of the space area description file or the space
area description data. [0022] Therefate, according to the data recording
apparatus of the first aspect of the present invention, since the space
area in the partition is managed by a format other than SBD, the user
data can be overwritten while managing the space area by a format which
does not conflict with the prohibition of the UDF format of 2.5 and later.
[0023] Otherwise, in the data recording apparatus according to the first
aspect of the present invention, when an optical disc is initialized by a
[%%?]nlat according to UDF, a space bitmap descriptor (SBD) is record.

Furthgr,during. the, pesiod; fram thelime.atwhigh an.aptisal disg is loaded

on the apparatus to the time at which it is taken out therefrom, ‘the user
evetatails overwrttendo thepaititicre making usetof tthiesspace bidmaponly,

descriptor (SBD) regardless of an access type. [0024] Then, when the

“h&Biddl Bis L TaREA DUt from the Rpparate? pdfterfsrhiatidn- teter the

sp@%&xéggya@bscription data is confirmed, it is recognized
that the optical disc is an overwritable optical disc, and.
the user data is overwritten while maintaining the contents
of the space area description file or the space area
description data. |

[0022]

Therefore, according to the data recording apparatus of
the first aspect of the present invention, since the space
area in the partition is managed by a format other than SBD,
the user data can be overwritten whilé managing ;he space
area by a format which does not conflict with the
‘prohibition of the UDF format of 2.5 and later.

{0023}

Otherwise, in the data recoxrding apparétus 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
pericd 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



S

descriptor (SBD) recorded to a partition descriptor (PD) is backupped to a
unique SBD pointer information save file in the partition or to a unique
SBD pointer information save data outside of the partition and then
deleted (from VDS). [0025] Further, when the optical disc is loaded on the
apparatus, it is confirmed whether orinot 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) [0026] In this case, the user data can be
EYRferwritten by managing the space area in the partition of the optical disc
rodpaking 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,
whidheprohiiitsrecoeding ti2-0f SBB¢ofithetld BErformiat Hf the vbrsion 2.5
and later is gr_evented. Further, when the optical disc is loaded on the
2PR{HA FRESrdig Abparatls WeRRHdiRg t5%hé PreSaitiRvEntdii Bagain, the
deSEIShata candie continueusly ovepviten 1 W8, descriptor (PD) is

backupped to a unique SBD pointer information save file in
the partition or to a unique SBD pointer information save
data outside of the partition and then deleted {(from VDS).
[6025] |

Further, when the optical disc is loaded on the
apparatus, it is confirmed whether or not the SBD pointer
iﬁformation 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} .

00261}

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 oﬁt, thereby

confliction with the prohibition, which prohibits recording



optical disc while maintaining the space area in the partition by restoring
SBD. [0026a] According to a second aspect of the invention, there is
provided 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 area description
information, which manages a space area in a partition when the

of @werwrite ishuseétfinfthempartition bs well asdtisprohibited ta eecord the
space area_description information in the_partition when replay only is

PTeHEBE e dATE FECOTding 8P paratuscomprisig® disé intAizatioh means

aatforrecordingthesnace atea deserption: infermationwhich manages the
space area in the partition, on the disc when the disc is initialized; data

agafgoording uyheansdop searching@spacaateain the partitioareferringe to

«lhe space area description infarmation regorded on the  and recording fil

°Pra5t to the séarched Space area‘as well 55 updating fhe ctiéscﬁpt“ion -

by Wiermatien; space area description information concealing means for
concealing the space area description information so as to be used for

[0Cristay only; and disc discrimination means for detecting whether or not a

disg, is gyenyritable when the, disg is. 123 Jogged;and determining whether
or not overwrite can be
provided a data recording method of executing overwrite to a
disc having a partition on which a file can be cverwritten
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 cverwrite 1s 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 well
as updating the description information; space area
description information concealing means for concealing the
space area description information sc as to be used for
replay only; and disc discrimination means for detecting

whether or not a disc 1s overwritable when the disc 1s



executed making use of the space area description information. [0027]
According to a third aspect of the invention, there is provided 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, wherein, in the predetermined file system format, it is permitted
to record space area description information for managing a space area
in the partition when the overwrite is used as well as it is prohibited to
Loagdra tHe 3pace area "destHptioRtinfdrmistior hethe pdriitieA whsh replay

ex<QlYd5. Haed fhe.compter program, causing a,camauler g exectie a

Isc initialization procedure for recording the space area description

infinfarmation, which manages the space area in the partition, on the disc
when the disc is initialized, a data recording procedure for searching a

[00¢Pace area in the partition referring to the space area description

infarrpatian.,, recorded.on the and.recording file,dafa fo,the searched:space

area as well as updating the 13 description information, a space area
prodéseriptondnformationr coneealing jprocédure farrthiesspace areamputer-

description information so as to be used for replay only and a disc

e 2GR iminGHon protedirs for dBtny WhetHe o 6t A dide o7szrrite

to a disc having a partition on which a file can be
overwritten on a computer according to a predetermined file
system, wherein, in the predetermined file system format, it
is permitted to record space area description information for
managing a space area in the partition when the overwrite is
used as well as it is prohibited tc record the space area
description information in the partition when replay only i1s
used, the computer program causing a computer to execute 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 informatiocon
recorded on the and recording file data to the searched space

area as well as updating the



is overwritable when the disc is loaded and determining whether or not
overwrite can be executed making use of the space area description
information. [0028] The computer program according to the third aspect
of the present invention defines a computer program described on the
computer in a computer- readable fokmat so that predetermined
processing can be realized on the computer. In other words, when the
computer program according to the third aspect of the present invention
dedsingtalled am thewemputer za conperative aperationtsexhihitedoa-then
computer, thereby the same operation/working effect as that of the data

COERBIdNG BpParattsTadcsdiig 6THRE firSraspett BB préSent invention
infAMRE:QR1aned Advaniages.of the, Inventiop L%%g]a&\%rdm&o the

above aspects of the present invention, there can be provided an
di sexciellemt data recording apparatus; t data necording:methodpandacamputer
program which can é)referabl overwrite user data to a data-overwritable

LS Sptical* dise e 48 DVOIRW SHVE+ R 7 & forhat decbfdingtd UDF
whedefined byt QSJA. 10030k furthen.according . theabave aspegts of

the present
space arsa description information.

(06281

The computer program according to the third aspect of the
present invention defines a computer program described on the
computer in a computer- readable format sc that predetermined
processing can be realized on the computer., In other words,
when the computer program accerding to the third aspect cf the
present invention is installed on the computer, a cooperative
operation is exhibited on the computer, thereby the same
operation/working effect as that ¢f the data recording
apparatus according to the first aspect of the present
invention can be obtained.

Advantages of the Invention
[0o29]

According to the above aspects of the present invention,
there can be provided an excellent data recording apparatus,
data recording method, and ccmputer program which can
preferably overwrite user data to a data-overwritable optical
disc such as DVD-RW, DVD4RW in a format according to UDF

defined by



invention, there can be provided an excellent data recording apparatus,
data recording method, and computer program which can record data to
an overwritable optical disc according to a UDF format as well as in a
state that it can be replayed by a replay only apparatus. [0031] Further,
according to the above aspects of 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
ns@yerwritable optical disc by preferably managing a space area in a
partition of a disc according to the prohibition of a read only disc which
[JorBHibits to record a space bitmap descriptor (SBD). [0032] In the data

recording apparatus according to ,embodiments of the present invention,
the SH4CE aréa S HRa patftion IS arAgeH S oTrat Oer tRarF BB

inftis tnanaged sising-oBD-while an gptical disc:isdoaded. However, when
the optical disc is taken out from the apparatus, since pointer information
refrSBDS sl SiichPthaldt car BECEsStBed fheRdoaded st AS &

A AT R S e ol
diembediments; feattires and advantages of¢he as in a state that it
can be replaved by a replay only apparatus.

(00311

Further, according tTo the above aspects of the present
inventicn, there can be provided an excellent data recording
apparatus, data recording method, and ccmputer 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 prchibition of a read only disc which
prohibits to record a space bitmap descriptor (SBD).

[0032]

In the data recording apparatus accerding to
embodiments 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 i1s taken out from the apparatus, since
pointer information to SBD is saved such that it can be
restored when lcaded again. As a result, user data can be

overwritten in a format which does nct conflict with the



present invention will become more apparent from the detailed
description based on the embodiment of the present invention to be
described below and the accompanying drawings. Brief Description of the
Drawings [0034] Fig. 1 is a view schematically showing a hardware
arrangement of a digital camera 10 aécording to an embodiment of the
present invention. Fig. 2 is a view showing an internal hardware
arrangement of a recording unit 4. Fig. 3 is a view showing a data layout
priust-after initialization processiag is exectited:to aateptical disc when
space area description data is uniquely created outside of a partition. Fig.
[958 a view showing a data layout just after initialization processing is

exected 10 an,optiegldisc when  space arga descriptiondata, 1, which

data for managing a space area is written, is uniquely created in a
prepantitionnfgnts isadflovichart shewing @ processing procedure ferrailed

formatting an optical disc. Fig. 6 is a view showing a procedure for
deSREORdG SPEcE hrdl déSeriptivirddfiito &'spediic’ position odisfde 16" of
o B Ragition. g4 7ds aflowshartshowing.a procedute-forregording a

space area description file in a partition.
Brief Description of the Drawings
[0G34]

Fig. 1 is a view schematically showing a hardware
arrangement of a digital camera 10 according to an
embodiment of the present invention.

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

Fig, 3 is a view showing a data layout Just after
initialization processing is executed to an optical disc when
space area description data is uniquely created outside of‘a
partition.

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

Fig. 5 18 a flowchart showing a processing procedurs
for formatting an optical disc.

Fig. & 1s a view showing a procedure for recording space

area description data to & specific position outside



Conpett”

Fig. 8 is a flowchart showing a processing procedure executed when a
disc is newly loaded. Fig. 9 is a view 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. 3. Fig. 10 a view showing a procedure
of processing for determining whethér or not data can be overwritten to a
disc when the disc is formatted as shown in Fig. 4. Fig. 11 is a flowchart
showing a processing procedure 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
of fatRIdJcutiGst-after initialization processing is executed to an optical disc
wheq SBO is Lsed, Fig, Ab (5.2 iew, explaining aprecessing progedure or
initializing a disc when a space area in a partition is managed using BB
a dphddgaleis adlowchart showinhea processing: pracedure for recording a

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

Fig. 8 is a flowchart showing a processing procedure

executed when a disc is newly loaded.

| Fig. 8 is a view showiﬁg a procedure of processing for
determining whether or not data can be overwritten to a disc
when the disc is formatted as showﬁ in Fig. 3.

Fig. 10 a Giew 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.

Fig. 11 is a flowchart showing a processing procedure
for recording a user data file in a partition of a disc
after it is formatted.

Fig. 12 is a view showing a data lavout 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 ¥ig.

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 showing a data layout after a user data file is newly
recorded on the data layout shown in Fig. 14. Fig. 18 is a flowchart
showing a processing procedure for backupping pointer 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 PD
is 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
SBBim)inﬂeﬁr informatibrwsde: filesindierpartitionr.deigs 22ng aflowelart e
0W|n proces&aglpré)cedure to he executed when a disc is_newly

fofoa(? on the récSrding “Gnit § 29is%a Vit ShdRThG A prodédGre of
a fgpéQCQ&Slﬁg far, geternaining Whether or not data can be overwritten to a

disc 18 when SBD pointer information is saved to the SBD pointer

infdtirtatioh’sdve dataleutside ol tiie pattition. g 24-isad View showing
datOW%PféﬂﬁOHn%% gj%ecorded on the data layout shown in Fig.
14.

Fig. 18 is a flowchart showing a processing procedure
for backupping pointer information to SBD recorded tc PD in
VDS to SBD pointer information save data outside of a
parﬁition. |

Fig. 19 is a view showing é data layout of a disc when
PD is 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 SBD peinter 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.

Pig. 23 is a view showing a procedure of processing for

determining whether or not data can be overwritten to a disc



restored from the SBD pointer information save data outside of the
partition 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 determining 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
whefOSBSSiIpg ittt 6 .irtesperany memoysmediun 10e. digitatsamera 13
... OP unit 19 14 ... RF processing unit 15 ... servo signal processing unit
inﬁﬂf?@éﬁﬁ%gﬁﬂ&ﬁ[ﬂﬁﬁa outside of the partition,

Fig. 24 is a view showing how PD information is
restored from the SBD pointer information save data outside
of the partition to VDS through the processing for
determining whether or not data can be overwritfen shown in
Fig. 23.

Fig. 25 is a view showing a procedure of processing for
determining 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 ﬁo VbsS 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 bée overwritten.
Reference Numerals
- [0035]

1 .. camera block

Z2 .. 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
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17 ... signal processing unit 18 ... spindle driver 19 ... thread driver 20 ...
tracking driver 21 ... focus driver 22 ... spindle motor 23 ... thread motor
25 ... recording medium (optical disc) Best Mode for Carrying Out the
Invention [0036] An embodiment of the present invention will be
explained below in detail referring tgithe 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

14 exampie-efone typical apparatus. 20 [0038] Fig. 1 schematically shows
a hardware arrangement a digital camera 10 according to the

15 enfsodiment shide presentsing unit
16 .. analog filter unit
17 .. signal processing unit
18 .. spindle driver
19 . thread driver
20 .. tracking driver
21 .. focus driver
22 .. spindle motor
23 .. thread motor
25 .. recording medium {optical disc)
Best Mode for Carrying Out the Invention
[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 exampile, 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 & solid-state image
pickup device, can be exemplified as an arrangement example

of one typical apparatus.
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invention. [0039] A camera block 1 for picking up a subject is composed
of a lens for capturing an image of the subject, a solid- 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 agcording to an input amount of light,
an A/D converter for converting an image signal to a digital image signal,
and a demosaic processing unit (not shown) for calculating RGB signals
from the digital image signal, and the like. [0040] 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 processing to the format of JPEG and
[OMPEG, and the like. Further, the image signal arithmetic operation
processing unit 2 supplies_ a processed image signal to a display unit 7

compBsed o GGt ¢rstal di8HIAY (ECH)aH e e aRd BhEdtitsan
aidage. J90d1k23 oAdecarding ynit 4 tgeeives iy image filg, which s coded
and compressed by the image signal arithmetic operation processing unit
inrthigugh a data buffer 3 and
[0039]

A camera bleck 1 for picking up a subject is composed
of a lens for capturing an image of the subject, a sclid-
‘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
light, an A/D converter 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.
t0040}

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 processing 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 liguid crystal
display (LCD) and the like and cutputs an image.

[0041}
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records it to a recording medium 4-1 such as an optical disc and the like
being loaded. In the embodiment, although data is overwritten to the
recording medium a plurality of times based on a file system according to
UDF defined by OSTA, 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 OS while temporarily storing a
system parameter and an environment parameter. The processing
operation, to which reference is made, includes picking up of a moving
imagecexecited byrthe camersebloek 1ana taaweraindrk, acdompanied
thereto, such as an agt%matg?1 efocusing function, an automatic exposure,

coded ifkh e HRBiIfiZASh, Bh &fomAFSsh e andthé ke Fécording of
ope £33 1 the-rrcosdingymedium A-14n the secarding-unit 4« and the, jike.

[0043] Fig. 2 shows an internal hardware arrangement of the 22
recegebrdiry tinita. {804 AROP@pticad Plckupyunitsl 3is eomposédddifan
and the like being lcaded. In the embodiment, although data
is overwritten to the recording medium a plurality of times
based on a file system according to UDF defined by OSTA,
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

- processing 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

stablilization, 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 arvrangement of the



objective lens, a laser diode (LD), a laser diode driver (LDdrv), a photo
detect IC, a half-mirror, and the like. When data is replayed, a reflected
light signal from a -' recording surface of an optical disc 25 in response to
laser light irradiated thereto is detected and output to an RF processing
unit 14. Further, when data is recordgd, 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 the
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 written so that a pit size
satisfies a standard after the data is written. [0045] The RF processing

redBitdfnsubigets 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

(08 AtHmetic operation processing while sampling and holding them and

cregtes f-F g)ctus eryor 1T rackln error), MIRR mlrror) ATIP
(Absolute Tlgme inP regx)fooge areacgilc ogt9 mialn gfém dclﬁeﬁlke from

obpeedsatesminad: signals:ebthejgight systems 231akthe SQB@Ls JheRE
rocessing unit 14 outputs FMDT (frequency modulation data), FMCK
5‘?%6{ dend RistitafiGit <d6cdCTE: ditilEED A e Ereated digmalbitbehe

whef™hta is replayed, a reflected light signal from a
recording surface of an optical disc 25 in response to laser
light irradiated thereto is detected and output to an RF

. processing unit 14. Further, when data is recorded, it is
written to the optical disc 25 based on a laser blinking~-
“drive signal (DECEFMW) ﬁecessary to form pits from a signal
processing unit 17, a light strategy signal showing the
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 written 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),
ATEP (Absclute Time In Pregroove), a read-out main signal,

and the like from predetermined signals of the eight systems
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signal processing unit 15, outputs the optimum value (OPC: Optical
Power Calibration) signal of laser intensity, and a laser blinking/drive
signal, which are detected by trial write, to the signal processing unit 17
and outputs MIRR to 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 servo control signals 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 various
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

of fapus driveriXl. [0048] Thesigaalprosessing tintil bisinput Withi®PC

and DECEFM from the RF processing unit 14 under the control of the
(£t procusting tihits dRd 2keclitésiprotE8sIHEESUCRIH HtEIRC

14E49ss dnterleave Reed; Sploman. Cqde) decodeand. engode, light,

strategy, ADDr decode, asymmetry, running'OPC, and the like. Further,
s igvhan datacisswiittgnda e Dpticalutputs the optimum value {OPC:
Optical Power Calibration) signal of laser intensity, and a
laser blinking/drive signal, which are detected by trial
write, to the signal processing unit 17 and outputs MIRR to
the central processing unit 5.
[0046]

When a servo signal processing unit 15 is input with

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

.creates various servo control signals 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 various 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



disc 25, the signal processing unit 17 outputs signals such as the laser
blinking/drive signal and the signal showing the optimum value of the
laser intensity to the OP unit 13. [0049] 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 spindlg;motor 22 rotates the optical disc 25
based on a signal from the spindle driver 18. [0050] 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

asther®P yaitd3based-on a.signalfemdhe analog fiter Riogessing, wpit 16.

[0052] The focus driver 21 controls the focus adjustment of laser by
enmroving thetOP ahitdBeiava véitidal direction with \@Gneresgecttarthéng 0PC,

recquinig.iurface of the optical disc 25 based on a signal from the ar]alo%
angl the Like

|Herm0ces§hgl§%fﬁ ?6T)§%F“ data 1s writtefn to the optica
disc 25, the signal processing unit 17 outputs signals such
as the laser blinking/drive signal and the signal showing
the optimum value of the laser intensity to the OP unit 13.
[0049]

| 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 spindie driver 18.
[0050]

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 ﬁotor 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 16. |
[0052]

The focus driver 21 controls the focus adjustment of

laser by moving the OP unit 13 in a vertical direction with
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] Although the central processing unit 5 uses the temporary memory
medium 6 as a work memory (described above), it stores file system data
as to a UDF file system, which is updated each time, for example, a file
and directory are updated, added, deleted, and the like until just before a
main power supply of the apparatus,} 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

reppacessing. t[0058] Firstithg BErwhich isohtginedy the R;processing
unit 14, is input to the focus driver 21 through the analog filter processing

bagaft 15 afletthE cHarbErstistics therdotdaret ddjastankby tve sSegyaisighall 6 -

{Ogéqﬁessing unit 15. The focus driver 21 moves a lens drive focus coil (not
shown) of the OP unit 13 in an up/down direction and corrects focusing

26 offset@A56he central processing unit 5 uses the
temporary memory medium & as a work memory (described above),
it stores file system data as to a UDF file system, which is
updated each time, for example, 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]

When data is read out from the optical disc 25, the
lighf 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 moves a lens drive focus coil (not shown) of

the OP unit 13 in an up/down direction and corrects focusing
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Further, the TE, which is obtained by the RF processing unit 14, is input
to the tracking driver 20 through the analog filter processing unit 16 after
the AC component of thereof is removed by the servo signal processing
unit 15 and the TE is subjected to a digital filter processing. The tracking
driver 20 minutely moves a lens drivg, tracking coil of the OP unit 13 in a
radial direction so as to correct the tracking offset. [0057] Further, the
TE, which is obtained by the RF processing 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 processing unit 15 and
the TE is subjected to a digital filter processing. The thread driver 19
drives the thread motor, moves the OP unit 13 in its entirety in the

of gdiagaeter direction of the recording medium to thereby correct the offset of
a thread operation- In a seek operation, the thread motor is forcibly driven

L0y ©ihtentionally applying a thread control voltage from the outside. [0058]
As # above, the g operal onln ch nlyglelenss
m|n%%%/ﬂé%%\?engﬁ%hg@adt@%|r%ct|§n IS 26171 ei%vc% e %asé ﬁ%%&mg

untoniponeit of dfas wellas the- dbtcacboperation foo mowiagdhe OFR unit

13 in its entirety
analog filter processing unit 16 after the AC component of

.thereof is removed by the servo signal processing unit 15

and the TE is subjected to a digital filter processing. The
tracking driver 20 minutely moves a lens drive tracking coil
of the OP unit 13 in a radial direction so as to correct the
tracking offset.
{60571

Further, the TE, which is obtained by the RF processing
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 processing unit 15 and the TE is
subjected to a digital filter processing. The thread driver
19 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. In 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



in the diameter direction is executed based on the DC component of TE.
[0059] Since the detection signal (mirrors) of the change of reflectance of
the recording medium output from the RF 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 ang 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 agreés with tracking, a

ex¥¥vokble sigRaldsfetehed from apyedeternped ;combipation of the input
eight signals in the RF processing unit 14. The Wobble signal is
thsapjeceds 16 FM defigdutaicn angha TP decddingarid fetthed nas FMGEK

! FMDT. FMDT |s stored to an absolute ti osition of the optical disc
ggehalgt |smto a pred‘eterr%med 28 r reglster vé:%éjls élassméaeasg%\n

comgléress-and otiher addltlve information, and data is read out according to

it.
[GO59Y)

VSince the detection signai {mirrors) of the change of
reflectance of the recording medium output from the RF
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



[0062] The RF processing unit 14 fetches a signal corresponding to a
record pit from the predetermined combination of the eight signals and
subjects the signal to equalization processing and then supplies the
signal to the signal processing unit 17 while keeping the format of EFM
(Eight to Fourteen Modulation) signgkas 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 written to the optical 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

red¥riftentodbe-spacialinformationicarsespondsitosthe individual o
identification code of the optical disc 25. The apparatus 1 previously

addidresen hgirsiate gy paraibtee torrespordihgrtotthedndivddual to it.

[ 0(5%‘5 tification code and other relating parameter as a table. The correction
parameter is previously prepared to each recording medium. [0064] 29

Next, ORE (Opticak PowenGalibrator):epakstion is exgsyted to determine
the optimum value of a laser output.
corresponding to a record pit from the predetermined
combination of the eight signals and subjects the signal to
equalization processing and then supplies the signal to the
signal processing unit 17 while keeping the format of EFM
(Eight to Fourteen Moaulation) 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 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.
Theuépparatus l,previpusly 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 medium.

[0064]



OPC is an operation for calculating an overall optimum value in contrast
that the light strategy described above is a minute control of laser of each
write pit. A write setting value corresponding to an ideal read target value
is obtained by executing OPC. [0065] Data is written in such a manner
that the picked-up and compresseddmage 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 form a pit and the light
strategy signal (WriteStrategy) 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 decadingATIR)@isia réference: Dathi beginsdo)bewsitenifust fram a
position which skips an area of about 20 megabytes which acts as a

eXf&ai-ftlardh P4 SSTHy Ut cRide BEsiBA HoBeBF B Ofafwieutrut.
op@PeLation fo.Optical,Dise; In the data reyding apRaraius &ﬁ@fﬂ&%gggeue

the embodiment, although data is recorded to the optical disc 25 3
in basetmrsthethletsystemidedordisgratdDF definediby O SHAydhe data
miggggdgl ggg§ﬁggsEéggiaggaggggnégﬁyé pit. A write setting
value corresponding to an ideal read target value is
obtained by executing OPC.
[G065])

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 uniﬁ 13 as the laser
blinking/drive signal (DECEFMW) necessary to form a pit and
the light strategy signal (WriteStrategy) after the image
data is subjected to CIRC and EFM coding processing. A&t 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.

[0066]

B. QOverwrite Operation to Optical Disc:

in the data recording apparatus 1 according to the

empodiment, although data is recorded to the optical disc 25



executes overwrite recording to an overwritable recording medium such
as DVD-RW, DVD+RW, CD-R, and the like while securing compatibility
between the apparatus 1 and a replay only apparatus for disc. [00671
When user data is recorded to the overwritable optical disc according to
UDF, there is exemplified a method gf 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, thatis, a read only
optical disc is prohibited to record SBD, a type 4 disc has a problem in
that it has no compatibility between a data recording apparatus and a

bateplay onihappanaius[0068) ske-cepe mjthethisproblem; the empasiment
is arranged such that when user data is overwritten to a recording

Ehphetilnm, TSExshpe, WPaverivtitatielitical Rt dHdthi! likestichtas

e xPYR-BW, DMDIRVY, CD-RYY aggording fo Qx%@v}??tgﬁ‘%%d%tac'érding
overwritten while managing a space area by a format which does not

medonfticswith the prehibiion, iwhichi31 prekibita neicandéng akSBD, iof¢he
UDF format havir]%'ghe version number 2.5 and later indicating that SBD

Se%ﬂﬂﬁﬁ% compati 1llty_betweeg the apparatus 1 and & replay

only apparatus for disc.

[0067]

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
compatibility between a data recording 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



be recorded. [0069] Specifically, there are contemplated two methods. In
one of the methods, overwrite recording is executed while maintaining a
space area in a partition by uniquely creating a file or data for describing
the space area independently of SBD. In the other of the methods,
although overwrite recording is exegyted to a partition making use of SBD
while a disc is loaded, 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
concealed from a replay only apparatus, and then restored when the disc
is loaded again. The respective methods will be described below in detalil.
[0070] B-1. Method of Maintaining the Inside of Partition Usin Unique
Space Area Description File/Data In the method, to overwrite user data to
pibetordingr snedidimfon exanple cah ewenuitableeptical igisc agd the
like such as DVD-RW, DVD+RW, CD-RW according to UDF, when a disc
VEESHBRectEES nitializ&tish proceEsiy spate 2fed "ddsciiftiohsddtatfor©
pdNanaging.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
{ Qsetrfifion is 32 uniquely created in the partition. [0071]

Specifically, there are contemplated two methods. In
one of the methods, overwrite recording is executed while
maintaining a space area in a partition by uniquely creating
a file or data for describing the space area independently
of SBD. In 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 deleted 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

Unigue 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



The format of the contents of the space area description data and the
space area description file is not particularly limited as long as they
include information for managing a space area on an optical disc. The
embodiment has such a data structure that it has a bitmap corresponding
to the respective sectors of the optical disc and the number of effective
bits. Further, when a corresponding sector is already used, on (that is,
value 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 processing is
executed to the optical disc when the space area description data is
uniquely created outside of the partition. [0073] For example, standard
unimfoghationcatled VRSt{(Molpanet: Recognition Sequence) is written from a
16th logic sector from the innermost periphery. VRS is composed of one
BUWEN plurality of volume structure descriptors (Volume Structure

Deseripters)qn whigh informationsuch.as a,fype,identifier, \version.

information as to a volume structure is described. Since the contents
de sivgrstives offR Sadol noh direptly eelatee33 diostheigist ofithBipreseat not
paQ@fggtgkige%?giggéeé@?ﬁ&%&rggeggé§ﬂ%&clude information for
managing a space area on an optical disc. The embodiment
has such a data structure that it has a bitmap corresponding
te the respective sectors of the optical disc and the number
of effective bits. Further, when a corresponding sector is
already used, on {that is, value 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.
(00727

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

[0073]

For example, standard information called VRS (Volume
Recognition Sequence) is written from a 16th 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 veolume structure is described.

Since the contents themselves of VRS do not directly relate



[0074] Further, file system data such as VDS (Volume Descriptor
Sequence), LVIS (Logical Volume Integrity Sequence), AVDP (Anchor
Volume Descriptor Pointer) is recorded to a logic sector area outside of
the partition in which the user data is stored as a file. [0075] VDS is data
which describes information as to thg 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 of a medium in a partition. [0076] It is permitted 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

toindispensable copdiionsdhah AVDRds:t0 ba yeeprdedatoat, Iaast tWoa i ned
locations of a 256th logic sector, a final recorded logic sector number N,
hegpdid|otié 3édtor number located 256 sectors before the logic sector
{Ogygr}ber N. [0077] 34 Accordingly, the file data in the partition can be
accessed in the sequence of AVDP -3 VDS -3 file set
Further, file system data such as VDS {(Volume

Descriptor Sequence), LVIS (Logical Volume Integrity
Sequence), AVDP (Anchor Volume Descriptor Peointer) is
recorded to a logic sector area outside of the partition in
which the user data is stored as a file.

[0075]

VDS is data which describes information as to the
conteﬁts 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
VDEs. LVIS describes the number of files, the number of
directories,. and the remaining amount of a medium in a
partition.

{0076}

It is permitted in UDF to optionally dispose VDS and
S 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
ledst two locations of a 256th logiﬁ sector, a final
recorded logic sector number N, and a logic sector number
located 256 sectors before the logic sector number N.

{0077}



N

descriptor (FSD) -3 file entry (FE) of route directory -3 information control
block (ICB) of route directory > file identification information descriptor
(FID) in route directory -3 ICB of file -3 data. [0078] Just after the
initialization, a user data file is not yet 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 managed as data of
such a bitmap format that 1 is set to an 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
tha it ds et Hgferred te by Unallopated Space Reserintor{0049] trurther,
Fig. 4 shows a data layout just after the initialization processing is
acexeeated fb tHeeopticaldise Whed d8pace Bhéa desttiptiofdite, to which
data for m iNg a space area is written, is.uniquely created in the
o B TO0B0] For L BmG VRE Ewitken ik e K601 fc Sector
information contiel block (ICB) of route directory — file

identification information descriptor (FID) in route
directory —» ICB of file -2 data.
{0078]

Just after the initialization, a user data file is not
vet 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

" managed as data of such a bitmap format that 1 is set to an

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 handied as a used area so that it is not
referred to by Unallccated Space Descriptor.

f0079]

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 1s written, 1s uniquely created in the

partition,



from the innermost periphery. Further, file system data 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 permitted in UDF to
optionally dispose VDS and LVIS in the logic sector area outside of the
partition, it is determined 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). [0081] The space 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 -'1
initialization, the user data file is not yet record in the partition, and only
[0BSDIS, the FE and FID of the route directory, a space area description file
for storing data showing a space area by a bit map, and the FE to the

spabeTafdf BB GriptidirfilexXi&iih the paFffor-if ah®éxampr ShdfmtinT
£ rGi9- A DIUMAR Aaia,dn which a.space atea. fdescriptignfile and an area

used to record the FE thereof are also shown by a bit O, is written to a
suspaee aves ,déstriptionvide. 36 [0082Bigl Stshowis: alprotessiagtor area
ouegﬁﬁghg%fgagﬂgggﬂg HE% in which user data is stored as a
file. Although it is permitted in UDF to optionaily dispose
VDS and LVIS in the logic sector area outside of the
partition, it is determined that AVDFP 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).
[0081]

The space area in the partition can be managéd 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 FSDS, the FE and FID of the route
directory, a space area description file for storing data
showing & space area by a bit map, and the FE to the space
area description file exist in the partition. In an example
shown in Fig. 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.



S

optical disc in the format of a flowchart. [0083) First, file system data
according to UDF is recorded on the disc (step S1). Specifically, VRS is
written from, for example, the 16th logic sector from the innermost
periphery. Further, the file system data such as VDS, LVIS, AVDP is
recorded to the logic sector area outgide of the partition in which the user
data is stored as the file. [0084] Then, record possible or impossible
identification data 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 recorded as the

[C8pédcte area description data outside of the partition. In this case, in the
rec%r_d pr%cessin% of the overwrite é)ossible or impossible identification
data &f step S2°the 8pBES SFe HBSCRASH HALS id Fdcordal1s B dfedife

opPositionuiside ofthe partition (kefes tg Fig.8)- 3¢ . [0086] Further, as
shown in Fig. 4, the record possible or '

[6083]

First, file system data-.-according to UDF is recorded on

the disc (step S1). Specifically, VRS is written from, for

example, the 16th logic sector from the innermost periphery.

-Further, the file system data such as VD8, 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 possible or impossible identification data

defined separately is recorded (step S2), thereby the disc

" formatting is finished.

i0085]
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 recorded as the space area description data
outside cf the partition. In this case, in the record
processing of the overwrite possible or impossible
identification dataat step S2, the space area description
data is recorded to a specific position outside of the

partitioh {refer to Fig. 6).
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impossible identification data can be recorded as a space area
description file in the partition. Fig. 7 shows a 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). [0088] Next, record/update pgocessing 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 S22). [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. [0090] Fig. 8 shows a
[00prekessing procedure executed when a disc is newly loaded in the format

of a flowchart. LSOQl(] First, thg,file sgstem data is obtained bgla sequence
38" SFAVDP -2 V58 GRY aRalj2€d (Step 851 S(00B3) Possible or

impossible identification data can be recorded as a space

area description file in the partition. Fig. 7 shows a

processing procedure in this case in the format of a

_flowchart.

{00871

First, a space area description file is recorded in the
partition to manage the space area (step S521).
[0088]

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 523).
For example, the. value of a bit position corresponding to
the recording area of the space area description file is
rewritten to 0.
f[00S0]

Fig. 8 shows a processing procedure executed when a
disc is newly loaded in the format of a flowchart.:

(00911

First, the flile system data is obtained by a seguence



R

Next, as shown in Fig. 3 or 4, the space area description data or the
space area description file which are recorded is obtained, and
determination processing is executed to determine whether or not data
can be overwritten in a partition of a disc being loaded (step S32). The
determination processing is separatgly defined. [0093] When it is
determined that the overwrite is impossible, the disc is recognized as a
read only disc thereafter (step 334), whereas when it is determined that
the overwrite is 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
S32 of the flowchart shown in Fig. 8. The illustrated processing procedure
ofisapplied wieh theidisaas foreratied: s sixawn in Fig. 3. [0095] In this
case, it is confirmed whether or not the space area description data exists
mg?élspecific position outside of the partition (step S41). [0096] 39

Further Fig, 10.shows ptheriprocedyte of the,averyrite possiple or
|mpOSS|bie determination processing to the disc '
description data or the space area description file which
are recorded is obtained, and determination processing is
executed to determine whether or not data can be overwritten
in a partition of a disc being lqaded (step 332). The
determination processing 1s separately défined.
f0693]

When it is determined that the overwrite is impossible,
the disc is recognized as a read only disc thereafter {step
534), whereas when it is determined that the overwrite is
possible, the disc is recognized as an overwritable disc
thereafter (step S$535).

100941

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 procedure is applied when the disc is formatted
asz shown in Fig. 3.

{0D95]

In this case, it is confirmed whether or not the space
area description data exists at a specific position outside
of the partition {(step S4i).

[0096]
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executed at step S32 of the flowchart shown in Fig. 8. The illustrated
processing procedure is applied when the disc is formatted as shown in
Fig. 4. [0097] In this case, it is confirmed whether or not the space area
description file exists in the partition (step S51). [0098] Fig. 11 shows a
processing procedure for recording the user data file to the partition of the
disc after the disc is formatted 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 S62). Further, in parallel to the operation, file system data
recordvipaate progessingssuctsas deseripingteButetheruserdatadiletate
VDS and updating the number of files and the remaining amount of the

PoRfediamn L VEPR® BkBLGelf (ieh S69)146 RATITTHEN abit b4 tif sc
=xPOSHIoR C@{f%‘:}{&p@@@ Q@ Ae& 1 puchart shown in Fig. 8. The

illustrated processing procedure is applied when the disc is
formatted as shown in Fig. 4.
[0097]

In this case, it is confirmed whether or not the space
area description file exists in the partition (step S51).
[0098]

Fig. 11 shows a processing procedure for recording the
user data file to the ﬁartiﬁion of the disc after the disc
is formatted in the format of a flowchart.

[0089]

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 So61}.

{01061

Next, the user data file is recorded to the space area
{step $62). 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 363) .



R

to which the user data file is recorded at S62 is turned off 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 time one user data file is recorded
in the partition, the file system is reggrded/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 case, when the
[ 0 bitmap of the space area description data outside of the partition is
referred to, a bit is turned off at the bit position corresponding to the
overltffitendudertdata filePfd1 S EGAREr, Fig rET BRBALRE At lyBuRTea
o Affer Ause[dala. fle g newly recqrded.on e datg layeut shown in Fig. 4.
41 In this case, when the bitmap in the space area description e in the
re fartitionyiscrefetied o tadit istuniesd effate area description data

or the space area description file (step $64).
{01621

In the processing procedure shown in Fig. 11, 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 store file system information necessary té
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. 1In this
caée, when the bitmap of the space area description data
outside of the partition ié 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.



the bit position corresponding to the overwritten user data file. [0105]
B-2. Method of Concealing SSD from Replay Only Apparatus by Saving
Pointer Information to SBD When Disc Is Discharged In this method, when
the optical disc is initialized in a format according to UDF, SBD is
recorded. Further, user data is ovenwritten to a partition making use of
SBD regardless of an access type during a period from the time the
optical disc is loaded on the apparatus to the time the optical disc is taken
out. [0106] 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
In gariitorrane.theh<leléted frorhmpSi {010%¥ Borther, avken thesoptigal idisc
£3 25 is Io%l ed on tit,]et recording unit 4, it is confirmed whether or not the
SRB" pbittePitdmhiatioh save Rie"dr e SBD foifiter inforfatiofdsaié 2t
thedaactgwhichithe pointesdptormationde SBR isd2-hackypped,eXist;, 4
when file system data is recognized. When the file or the data is detected,
£i1gBD is restored, and the

{0105]

B-2. Methed of Concealing SBD from Replay Only Apparatus by

Saving Pointer Information to SBD When Disc Is Discharged

In this method, when the optical disc is initialized in
a format according 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 frém the time
the optical disc is loaded on the apparatus to the time the
optical disc is taken out.

{0106]

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, &hen 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
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user data is continuously overwritten to the partition while maintaining
SBD. [0108] Thus, according to the method, the user data is overwritten
while managing a space area in the partition making use of SBD.
However, when the optical disc is taken out from the recording unit 4,.
since SBD can not be seen from thereplay apparatus, it does not conflict
with the prohibition, which prohibits recording of SBD, of the UDF format
having the version number of 2.5 and later. Further, when the optical disc
25 is loaded again on the recording unit 4, the user data can be
continuously 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. [0110] For example, VRS is written
badiomke 16t iogic seetorf from thes inmernost pérpheryo futthed,.filewhen
system data such as VDS, LVIS, and AVDP is recorded to a logic sector

the réd ButSiHe Dt pattitidn A wWhidif leeritalis storetoagd filend the
usdMthough it is peieittedinddDFSoqptionally,#3: dispese VDS and L VG 7 .

the logic sector area outside of the partition, it is determined that AVDP is
maitp el recoyd €d o
{0108]

Thus, accoxrding to the method, the user data is
overwritten while managing a space area in the partition
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 prchibits recording of SBD, of the UDF
format having the version number of 2.5 and later. Further,
when the optical disc 25 is loaded again on the recording
unit 4, the user data can be continuously overwritten to the
optical disc by restoring SBD.
i0109]

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

[0110]

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 stored

as a file. Although it is permitted in UDF to optionally
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at least two locations of the 256th logic sector, the final recorded logic
sector number N, and the logic sector number located 256 sectors before
the logic sector number N (as described above). [0111] Just after the
initialization, the user data file is not yet recorded in the partition, and
FSDS, FE and FID of the route diregtory 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 O 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 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). Thatis,
dithecfite Ypstepndaid/Stich astWBS) VIS, and AVDR I recordedde the the
Iogic sector area outside of the ga&iltiotn %%%ell,as SB[@ is recorded in the
Pa B Srition. [0T13]" Big- 16°h6WS A protessing proceddre for FEESHiISS e
atusendatadile in dhe pastitionef the-dise afieritjs A4 fermatted inther i

format of a flowchart. [0114]
recorded logic sector number N, and the logic sector number

located 256 sectors before the logic sector number N (as
described above}.
{01111

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 a bitmap, and a bit 0 is also recorded to the
recording afea in which SBD is recorded. PDH (described
above), which is pointer information to SBD, is recorded in
VDS,
{01127

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 S871). 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.
(06113}

Fig. 16 shows a processing procedure for recording the

ugser data file in the partition of the disc after it is
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First, a space area, in which the user data can be written, is searched
referring to the bitmap recorded to SBD (step 581). [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 tesVDS 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 data 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.

forianevef, HiS also possible tor teampDsawty-stare file system information

' -necessary to overwrite at least two user data files to a memory such as

femporary memory medium 6 while the optical disc is 45 loaded on

re FagarEing, uplf tand fa tecard/ipdie RO JoaRNELAl g Iyl
when the disc is discharged:

written, 1s 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
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 S$82, is turned off referring to the bitmap
in SBD.

[0117]

T 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 store file system information necessary to
overwrite at least two user data files to a memory such as

the temporary memory medium & while the optical disc is



[0118] Fig. 17 shows a data layout 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 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 out from the recording unit 4, a manipulation for
concealing SBD is applied to 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 unique SBD pointer information save file in the
lopadifionrandtheredeteied gromn iVD&. {0120]oFig: d8rshowsiaterocassing
procedure for backupping the pointer information to SBD recorded in the

toﬁﬁﬁi‘ﬁ%ﬁ AEsEfBtor {PHYIn Y58 ashtRediiique BB polrErfiformation

[0§3Vq data outside of the partition in the format of a 46 flowchart. [0121]

Fig. 17 shows a data layout 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
overwritten user data file.

{G119]

In the UDF format whose version number is 2.5 and later,
an optical disc whose access type is‘l, 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 to the replay
only apparatus. Specifically, the pointer information to
SBD recorded to the partition descriptor (PD) in VDS is
backupped teo 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
VDhE.

[6120]

Fig. 18 shows a processing procedure for béckupping-the
pointer information to SBD recorded in the partition |
descriptor (PD) in VDS as the unigue SBED pointer information

save data outside of the partiticn in the format of a



The BD pointer information save data for saving the 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
PD is deleted from VDS. [01221 Then, the access type of the disc is set
to read only, and the file system daa is updated (step S92). [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 only
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
flcdistdischarged from the recording unit 4 can be used by being loaded on
the replay only apparatus. [0124] Further, Fig. 20 shows a processing
[Olﬁr&:edure for backupping the pointer information to SBD recorded in the

PaRioNHLSEEINIRLEP LAY RS:AS thes UniaugSBDainter A, information
save data outside of the partition in the format of a flowchart.

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
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 592).
[0123] ' |

Although SBD itsélf is left remained in a partition, PBD
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 only optical
‘disc¢, since this is equivalent to keep the UDF format whose
version number is 2.5 and later and whiéh prohibits
recording of SBD, the disc discharged from the recording
unit 4 can be used by being loaded 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 unigue SBD pointer



[0125] A space area, in which the user data can be written, 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 (PD) in VDS, the file and the file entry (FE) thereof
are recorded to the space area sea#iched in the partition (step 101), and
the information of PD is deleted from VDS. [0126] 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 S102). [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 S102, is

inbeeo bifaeferdng thatire bitrhapdr SBD {stepr8t03)t i@428]nThien, thermat
access type of the disc is set to read only, and the file system data is

Offu?thg}ﬁ%(a}é?erat(step S104). [0129] 48 Although SBD itself is left

[ gemained in the partition, PD is deleted from VDS. Thus, as long as the

information of
A space area, in which the user data can be written, is

searched referring te 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 (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.

[0126]

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 S§102).
[o1271]

MNext, a bit at the position corresponding to the area
in which the SBD pointer information save file and FE
thereof are recorded at step 3102, is turned off referring
to the bitmap in SBD (step $103).

{0128}

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

and the file system data is further updated (step S$104).

[0129]
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PD is not restored to VDS from the SBD pointer information 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 number is 2.5 and later and which
prohibits recording of SBD, the discadischarged 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 is 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
restdiehastateSR Wwhitlk evérwritidg Eantrenexeedtethwhie npaintainingn,
SBD. [0131] Fig. 22 shows a processing.procedure executed when a

PD d‘“lgc(fisL %8\‘/% ydlojgﬁ(éla o the recordinginit 4717 tie forfiat 6 & Fdchakt. ©

pp [0432L Firststhedila systemslata smobtaine in theisequencer42AYPP
-4 VDS and analyzed (step S111) [0133]

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 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.
{01301

On the other hand, when the optical disc 25 is loaded

on the recording unit 4, whether or not the SBD pointer

information save file or the SBD peinter 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 loaded on the recording unit 4 in the format
of a flowchart.

[0132}

First, the file system data is obtained in the sequence



Next, it is determined whether or not data can be overwritten in the
partition of a disc being loaded by determination processing defined
separately (step S112), The procedure of the determination method is
different depending on whether SBD pointer 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 is 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 or impossible determination processing to a disc executed at
step 5112 of the flowchart shown in Fig. 22. The illustrated processing
ofproaeelure israpplied when the SBBtppintartinformation is saved as data
outside of the partition as shown in Fig. 19. [0136] In this case, it is
[0¢&rfirmed whether or not the SBD pointer information save data exists at

a speGiic ppsitipn S (QUide.of hienaidtion (stepShizb 0437
overwritten in the partition.of a disc being loaded by
determination processing defined separately ({step 5112}.
The procedure of the determination method is different
depending on whether SBD pointer information is saved as
data outside of the partition data or as data in the
partition. 7
[G1347

When it is determined that the oveirwrite is impossible,
the disc is recognized as a read only disc thereafter (step
'$114), 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 or
impossible determination processing to a disc executed at
step 5112 of the flowchart shown in Fig. 22. The
illustrated processing procedure is applied when the SBD
pointer information is saved as data outsidé of the
partition as shown in Fig. 19.

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

pointer information save data exists at a specific position
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When the existence of the SBD pointer information save data is
confirmed, the pointer information to SBD is restored as PD information at
a normal position, that is, in VDS (step 5122). [0138] Then, the access
type of the disc is set to OverWritable, and the file system data is updated
(step 5123).[0139] As shown in Fige 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 is restored from the SBD pointer
information save data outside of the partition 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). Thereatfter, a file can be overwritten in the partition of the disc while

| outmaitainng-58 0r{0140]i Furtherekigs 2Hishows a procedure of the

overwrite possible or impossible determination processing to the disc
&tuted at step S112 of the flowchart shown in Fig. 22. The illustrated

ProgessingHyocedure isaprlied-whendhe RBR A1 paieLinfermAtion is
saved as a file in the partition as shown in Fig. 21.
data is confirmed, the pointer information to SBD is
restored as PD information at a normal position, that is, in
VDS (step 5122%).
{0138]

Then, the access type of the disc is set to-
OverWritable, and the file system data is updated (step
S123).

{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 is restored from the
SBD pointer information save data outside of the partition
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.
24y . Thereafter, a file can be overwritten in the partition
of the disc while maintaining SBD.

[0140]

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
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[0141] In this case, it is confirmed whether or not the SBD pointer
information save file exists (step S131). [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 S132). [01431 Then, thesaccess type of the disc is set to
OverWritable, and the file system data is updated (step S133). [0144] 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

poireferente possiblée statesagain {refesta Figh 26) iand hhepeaftdrtd file ean

b be overwritten E the partition again while maintaining SBD. Industrial
s Oﬂpnplﬁ:{ébllftg 52 07[0145] The present invention is described above in detail

[0141]

In this case, it is confirmed whether or not the SBD
pointer information save file exists ({step S5131).
{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 5132).

[0143]

Then, the access type of the disc is set to
OverWritable, and the file system data is updated {step
S133).

[0144]

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 toc Fig. 26), and
thereafter a file can be overwritten to the partition again
while maintaining SBD.

Industrial Applicability
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referring to the specific embodiment. However, it is apparent that persons
skilled in the art can correct the embodiment or substitute other
embodiment for it within the scope which does not depart from the gist of
the present invention. [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 according to the
UDF format defined by OSTA, the gist of the present invention is by no
means limited thereto. When a file system format, in which 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
1 0b¢applying the present invention. Further, the type of a recording
me ltlilén IS n%te [I)l%rtilcug!g?rl limited to CEQ% gg&iggl digﬁ.]o[géﬂll I shorlF since

re . eption 1s 1 etal
the presé)nt Invention Is ISC%Sea as an example, the contents EIISC osed

rei:the dgsariptionsheidd i Retbe ismpratad-restrciivels T hat ds,ithe scope
of the appended claims should be taken into consideration to judge 53
aPEe gist of fid pPedeiitifveritiohl 84 in the art can correct the

enbodiment or substitute other embodiment for it within the
scope which does not depart from the gist of the present
invention.

[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
according to the UDF format defined by-OSTA, the gist of the
present invention is by h6 means limited 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 as
an example, the contents disclosed in the description should
not be interpreted restrictively. That is, the scope of the

appended claims.should be taken into consideration to judge



CLAIMS 1. A data recording apparatus for 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 area 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 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

thehegsphce aréa<asctiptiot inforamdtiornrecorded on the and recording file
data to the searched 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 a
disc is overwritable when the disc is loaded and 55 determining whether
or not overwrite can be executed making
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use of the space area description information. 2. A data recording
apparatus according to claim 1, wherein it is determined in the
predetermined file system format that the space area description
information in which recording in the partition is prohibited when the
replay only is used, has a specific s7ame; the disc initialization means
records the space area description information 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 pagitiva, exists at the specific position out
side of the partition of the loaded disc or a file, to which the space area
description information having the file name other than the specific name
is rqcordgdagxist 3. A fata fecging. apparatys @9@9@&@91%0 SRR ¢ o
wherein: the predetermined file system format determines that a volume
todesériptor seytiedce (VBS)L Which sicotnpoked of alsetcefirfermation as
to a volume structure. includin pointgr 56 information to a route director
OVﬁ{ %35§rﬁoﬁ?ﬁﬁr ing Lo predetermined file system format,

wherein, in the predetermined file system format, it is
permitted to record space area description information,
which manages a épace area in a partition when the overwrite

is used, .in the partition as well as it is proéhibited 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 informaticn, 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 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

& disc 1s overwritable when the disc is loaded and



disposed outside of the partition and that point information (PD) to the
space area description information (SBD) whose record in the partition is
prohibited when the replay only is used is recorded in the volume
descriptor sequence (VDS); the disc initialization means records the
space area description information £SBD) in the partition when the disc is
initialized; the data recording means updates the partition description
information (SBD) in the partition when the file data is recorded in the
partition; the space area description information concealing 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
de{SBD) i the wartitien: isbackupped;rand discdiscriiminationumednsaking
discriminates whether or not the_disc is overwritable depending on

usGHEth&PEr fBERR Poatfed GiRE AR 4 BAcklp OFTRE boht information (PD)
to the space.area desgripfion i@ﬁ%@fk(@%@%@éi lagthesim 1,

backupped point information (PD) is restored in the volume descriptor
wheegquende (VB S)socthat thelspace lage @ dedefiption: rinformations(8BBRIN
the rE}alrtition can be used. 4. A d%ta recordin napjparatus according to

Eorfim 3157 WhSeTR e sPAGE afES GasRiption fit5naRsA RBntBalitg "

recording in the partition is prohibited when the replay
only is used, has a specific name;

the disc initialization means records the space area
description information for managing the space area in tﬁe
partition as data at a specific position outside of the
partition or records the space area description informétion
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 description information having the file name
other than the 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



means records the backup of the point information (PD) to 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 volume descriptor sequence (VDS); and the disc
discrimination means discriminates sghether or not the disc is overwritable
depending on whether backupped 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. A data recording
apparatus according to claim 1, wherein the predetermined file system
format is UDF (Universal Disc Format) defined by OSTA (Optical Storage
Technology Association). 6. A data recording method of executing
infeverikiteto B discivavifg Alpartitionvor Whidle afile eahissrovérvritten
accor%mgutg (?redettegﬂlnedafllgﬁystem frgrm Whereln in
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the overwrite is used, in the partition as well as it is prohibited to record
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for recordlng e space area 58 description info matlon which 1 manages
therspace area ithealization means records the space area

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

the data recording means updates the partition
description informaticn {(SBD} in the partition when the file
data is recorded in the pértition;

the space area description information concealing means
deletes the point information {PD) to the space area
" description information (SBD) recorded in the volume
descriptor seqﬁence (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) 1s 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,



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 well as updating the description information;
space area description information goncealing 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 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
wheoeal dischavipg @epartiien drswhighta fite dari chenevéwrittemoral ing
computer according to a predetermined file system format, wherein, in the

meal JERSATAGA HS RRtMRoRhat tfisHierititddH S Féeord EpateHres®
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entry in the volume descriptor segquence (VDS)}; and

the disc discrimination means discriminates whether or
not the disc is overwritable depending on whether backupped
data exists at a specific position outside of the partition
or pointer information to a backupped file entry exists in
the volume descriptor sequence (VDS3).

5. A data recording apparatus according to ciaim 1,
wherein the predetermined file system format is UDF
(Universal Disc Format) defined by OSTA (Optical Storage
fechnology 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 foﬁmat, wherein, in
the predetermined file system format, it is permitted to
record space area descripticn information, which manages a
space area in a partition when the overwrite is used, in the
partiticn as well as it is prohibited to record the space
area description information in the partition when repléy
only is used, the data recording apparatus comprising;

disc initialization means for recording the space area



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. 60
ABSTRACT A space area in a partition of a disc is managed according to

de stheigrohibitiom 66 enR OM standardlthata space thitmap desceptor (SBDhe
is not recorded. SBD js recqrded when the disc is injtialized, and an
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1,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 whethér or not
a disc is overwritable when the disc is loaded and
determining whether or not overwrite can be executed making
s 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 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 1s

" used, the computer program causing a computer tc execute:



o

restored.
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a disc initialization preocedure 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 sc as
to be used for replay only; and

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

use of the space area description information.
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ABSTRACT

A space area in a partition of a disc is managed
according to the prohibition of a ROM standard that a space
bitmap descriptor ({(SBD) is not recorded.

SBD is recorded when the disc isrinitialized, and an
overwrite is executed in a partition in a device using SBD.
When the disc is taken out, pointer information to SBD
recorded to a partition descriptor (PD) is backupped to a
SBD pointer information save file/or save data and then the
pointer information is deleted. When the disc is recognized,
the existence. of the save file/data is confirmed, and SBD is

restored.,



