- 1 S07P0639 DESCRI PTI ON DATA RECORDI NG APPARATUS
DATA RECORDI NG METHOD, AND COWPUTER PROGRAM Techni ca
Field [0001] The present invention relates to a data
recordi ng apparatus for recording data on a recording
medium to a data recording nethod, and to a conputer
program For exanple, the present invention relates
to a data recording apparatlis—for recording content,
such as an AV stream which is captured using a vi@dedr0639
canera, on a recording nedium to a data recording
nmet hod, and to a conput pesprograoN [ 0002] More
particularly, the present invention relates to a data
r e T rRECGENE B HARA TUS,O ATy RBSIGRINING MEIHO T gND
medi umin conpliance with AVCHD ( Advanced Vi deo Codi ng
H gh Definition), tECGMRIEER rER@RAMg net hod, and to
a conmputer program and particularly relates to a
data .recordi ng apparatus for recording a user data
file, together with a nmanagenent information file, in
Teﬁhﬁﬁ§§ér%B§éddirectory, to a data recording nethod,
and 60 a_conmput er program Background Art [0003]
Di sé-99bé recording nmedia to which optical reading is
2

The present invention relates to a data recording
apparatus for recording data on a recording medium, to a
data recording method, and to a computer program. For
example, the present invention relates to a data recording
apparatus for recording content, such as an AV stream, which
is captured using a video camera, on a recording medium, to
a data recording method, and to a computer program.

{0002]

More particularly, the present invention relates to a
data recording apparatus for recording data on a recording
medium in - compliance with AVCHD (Advanced Video Coding High
Definition), to a data recording method, and to a computer
program, and particularly relates to a data recording
apparatus for recording a user data file, together with a
- management information file, in a prescribed directory, to a
data recording method, and to a computer program.
Background Art

[0003]

Disc-type recording media to which optical reading is




SO07P0639 applied (hereinafter referred to as "optica
di scs"), such as DVDs (Digital Versatile D sks) and
CDs (Conpact Discs), have rapidly become popul ar for
applications of storing conputer files and novie
streanms. Optical discs have a |arge storage capacity
and random accessibility. Unlike contact-type
magnetic recording nedi a, thé& e are no concerns
regardi ng wear and damage on a recordi ng surface assa7r0639
result of reading, head crash, or the I|ike.
appUriteker (Hr@intte e $€ FeSWdAGS Ias Stfidyaiand dhenri skien
of data being accidentally deleted i's |ow. [0004]
asFovDexamlgd t aUDF elrdaicv ales @i SAHK JrQf M) (eg=siemidcs),
trademar k) established by OSTA (Optical Storage
haVechegplicdy bAsseel pbpankr FXkNewplasan@pt ic@lstdistg
format having a high conpatibility (for exanple,
compligert d iNes- RadenbviBocumenimsl) . DR dad @allscs have a
i mpl ementation of the 1SOI1EC 13346 standard that is
lazpso skegwyecasapeWALY6 2ngdf areneanplasessafdrl itya  Unlike
Non- Pat ent Document 2) (1SQO' | EC 13346, which is a
copgpert ~tyeesmganet 1rSoegesdinsuppotitas & hearegeredingk concerns
capacity and a |arger nunber of files than |1SO 9660).
regRrifedl 9664, angoABAEE Rt ¢ LIRS ATGUNSr St feiceCBSRW result
nediaéand CD recorders, the UDF has wi dely been used

ot bFafiPPabl§28pfirean  dPscdhe [lades] ReshgirAgTand the disc
oubPREROSL Lo Bhparatuags uslo an oal cal dis have
deleted is low.

[0004]

For example, UDF (Universal Disk Format) (registered
trademark) established by OSTA (Optical Storage Technology
Association) is known as an optical disc format having a
high compatibility (for example, refer to Non-Patent
Document 1). UDF is an implementation of the ISO/IEC 13346
standard that is also known as ECMA-167 (for example, refer
to Non-Patent Document 2) (ISO/IEC 13346, which is a later
version of ISO 9660, supports a larger disk capacity and a
larger number of files than IS0 9660). In the 1990s,
combined with the low price of CD-RW media and CD recorders,
the UDF has widely been used for writable optical discs.

[0005]

Recording and reproduction apparatuses using an optical

disc have already been widely used as external recording




S07P0639 nedi a and external storage devices for, for
exanpl e, conputers. In recent years, as the recording
capacity of disc-type recording nmedia has increased,
vi deo caneras of the type that store novies on a disc
rat her than conventional recordi ng tape have appeared
(for exanple, refer to Patent Docunent 1). [0006]
Si nce disc-type recordi ng medi a are random accessi bl e,
it is possible to efficiently find a favorite scenesS07P0639
Al so, since access to data is perforned in a
mediaR- GoRt a&i FRRNe st ordgd HRATHD!#©)t,0 dne él%qdpﬁe,
wi t hout causing deterioration thereof. For exanple,
colmpetruzber Iof resens gfedd) Wilede GRMRE MRS apacity of
i ncreased year by year fromthe year 2000 and such
dicartiyas heverbdeqy seldd due s drddieaddd,ues dfo agteras of
image quality and high ease of use, such as editing
theeitygepbbsaitblséore] 0RFile sFuwrt herdinie , raatheaptdieal di sc
standard mainly targeted as applications for video
copyreitasnpas relcoggdy dodape tevs dgred.rdeor ( fexanrplanp lien
AVCHD (Advanced Video Coding High Definition), by
refgdi kg Zaressdr osgresipdti-bility function and an
additional recording conpatibility function while
appF%%??htely inheriting the contents of the existing
di s¢, format standard, a specification regarding the
dat 3t FOr rhfCT bYPhi HREGEFI AT PeHieHRY eV FaREORIREESS SdPle,

the like. has _been established. 4
it is p0331bEe to e%fEC1ently find a favorite scene. Also,

since access to data is performed in a non-contact manner,
it is possible to use media without causing deterioration
thereof. For example, the number of users of DVD video
cameras has increased year by year from the year 2000 and
such cameras have been sold due to the virtues of high image
quality and high ease of use, such as editing being possible.

[0007]

Furthermore, an optical disc standard mainly targeted
- as applications for video cameras has already been
considered. For example, in AVCHD (Advanced Video Coding
High Definition), by adding a recording compatibility
function and an additional recording compatibility function
while appropriately inheriting the contents of the existing
disc format standard, a specification regarding the data
format for high definition (HD) video cameras or the like

has been established.




SO07P0639 [0008] For exanple, when a novie stream
captured using a video canera is to be coded to an
MPERX2- TS stream and recorded, in the case that a clip
AV stream (Cli pAV Stream as content data is to be
recorded, it is possible to suitably realize a video
recordi ng function by using each type of file of a
playlist (PlayList) and cl ip4i af ormati on
(Cdiplnformation). For the novie data, a collectioppo7rP0639
of data, which is a unit necessitating playback for
whi eigg@nt i nuous synchroni zati on playback, that is,
real -time playback, is guaranteed, forns one clip

(A Fpy, edMbis, T@H@ﬁdﬁdm@§18n§t9@¥hec£§£§reahﬁs1ﬁg B video

AV streamis a file in which novie streans are st
cameranibPEG BE tonaBt +oThe elpEg2-AkoLRRLLAN Ebl%é%@ﬁﬁéa
ina pair with the clip AV streamfile, and is a file

thiencekechhatnbocimpi OV R raafdVice iphveafrewi)CRd Sontent
necessary to reproduce a real novie stream is
dafleséfsi bedbe Foecbhdedpl ayl iist poaspbay sbastipeblly kNiize a
point) and a play end point (OUT point) are specified
vigpphreegadéngofeachion byeusingoeechckiyps, ofo filat ofhe
pl ayback section and the playback order of the novie
plagitasgr ePEpekistedanfooddp iRifgrmag8ishovslapdinfectartyon) .
structure deflned by AVCHD. "PLAYLI ST", "CLIPI NF",
Foane e FREMIJatRi A GPelarEangeaf ditact hibsl 6w a unit
dlrector are sub-directories for storln% . _
“%‘F%%F%*f%“g cfPi/%Y}Pﬁ'f:Br fRti BRLEh egntaRgorki gyAvhsonization

playback, that is, real-time playback, is guaranteed, forms
one clip (Clip), and is recorded as one movie file. The
clip AV stream is a file in which movie streams are stored
in an MPEG-TS format. The clip information file exists in a
pair with the clip AV st;eam file, and is a file in which
information on a movie stream, which is necessary to
reproduce a real movie stream, is described. For the
playlist, a play start point (IN point) and a play end point
(OUT point) are specified with regard to each of one or more

clips, so that the playback section and the playback order

-0of the movie data are specified.

[0009]

Fig. 13 shows a directory structure defined by AVCHD.
"PLAYLIST", "CLIPINEF"™, and "STREAM", which are arranged
directly below a BDMV directory are sub-directories for

storing playlists, clip information files, and clip AV




SO07P0639 streamfiles, respectively. Directories of

JAR, JO, and AUXDATA are not required in a video

recording function in a VR node, but are necessary to

mai ntain conpatibility with a past file fornmat

structure. [0010] Since AVCHD is a new standard,

there are no known disc recording apparatuses that

are designed to create a ditbeetory and a file, which

are defined by the AVCHD standard, at the tine of gp7p0e39
initialization process. [0011] At this point, when a

st@%%%PEQQ%squ%@?%chv%n‘.Ay%HQe %%Q%QJQﬁ;%ﬂ@PtJO, and

created at the time of an initia ation ™ procdess,

AUSPATAl altNhBgs rebuRhRCeI5eS FAld Lo et
file, NNYSTREANItuat IS a directé}gg%%#nglrﬁﬁgﬁgﬁgﬁan =

VERShib@am biuke araneeMdsGalrdl N aiad nWW/iRL A3 E 1 hiiGh, ﬁufiech a

directories for storing managenent infornation on"the
passelfildatfarmeattl stkecereat.ed. However, this poses the
followng problens. [0012] For exanple, when, after
an i®81@uction for recording an AV streamfrom a user
is accepted, the BDW directory and the STREAM
di retnoe yAYOHDsiora ngevhet Avdsrdeanhéickeaarentoknben disc
created, in practice, the recording of novie data is
regprdisgappearahtickst hbapr ecessiesgonsdcampletede ar a
buffer for tenporarily storing novie data until the
dlﬁ?g&@ggiﬁ@dig gile, which are defined by the AVCHD
standard, at the time of an initialization process.

[0011)

At this point, when a directory defined by the AVCHD
standard is not created at the time of an initialization
process, at one of timings of processes for recording a user
data file, MV/STREAM that is a directory for storing an AV
stream file, and MV/CLIPINF and MV/PLAYLIST, which are
directories for storing management information on the user
data, will be created. However, this poses the following
problems.

[0012]

For example, when, after an instruction for recording
an AV stream from a user is accepted, the BDMV directory and
the STREAM directory for storing the AV stream file are to
be created, in practice, the recording of movie data is not

started until the processing is completed, or a buffer for

temporarily storing movie data until the processing is




SO07P0639 conpl eted beconmes necessary. [0013] Wen a

wite error occurs when these directories are created

and a retry process thereof is perfornmed, the tine

required for the directory creation process can be

very long. Until the creation of directories is

conpleted, in the nmethod in which the recording of an

AV streamfile is not startéd—the real-tine-use
capability of the apparatus for a wuser are S07P0639
consi derably deteriorated. Also, in the nmethod of

coRpQEt@N B NS @fe dishgmporarily storing novie data,
a buffer of a very largé size becones necessary.

[0018b13kn the AVCHD standard, with regard to one AV
stream file, it is necessary to record correspondi ng

mandheneat wriinkoerBbiro8ctuk8SwheHC R hased dGlrkRtories are
information file and a playlist. After an instruction
creeftest epel ry rete v erordiseg thefrddie AV sdrRaMdd the time
received fromthe user, when CLIPINF, which is a
reghigeroy 1t drhes tbirieny: cer ymanagenemt  pnbossmt tan béi ery long.
for the AV streamfile, is to be created, the risk of
Untheé SBEULTERGE OB ofn dérestodiest d s omprlidtedor doesse
beconmes high. Wien the creation of the CLIPINF
meHPPQcﬂBthﬂ§PI§h@uéecpédﬁﬁ§ odcury éYcestafeaan férleoris not
E ement _.information file is not recorded, and
St?F Fgr p5§§ﬁb¢émﬁou§§pF6&@@é11¢H@Q@Vﬁhﬁwﬂmm@nﬁtus for a

ussg ite of thedfac l t the AV streamwas processed
Shcde§sfFaPry deFa eterlorated Also, in the method of

providing a buffer for temporarily storing movie data, a
buffer of a very large size becomes necessary.

[0014]

In the AVCHD standard, with regard to one AV stream
file, it is necessary to record corresponding management
information files, such as a clip information file and a
playlist. After an instruction for stopping the recording
of the AV stream is received from the user, when CLIPINF,
which is a directory for storing a management information
file for the AV stream file, is to be created, the risk of
the occurrence of an error due to thé write process becomes
high. When the creation of the CLIPINF directory fails due
to the occurrence of an error, the management information
file is not recorded, and it is not possible to reproduce

the AV stream in spite of the fact that the AV stream was

.processed successfully.




SO07P0639 [0015] Directories of AUXDATA, JO JAR and
META anong the directories defined by the AVCHD are
not used in the process for recording user data, such
as an AV stream Therefore, even if there are no such
directories, it is possible to record the AV stream
file. For exanple, when these directories are to be
created in the process of refowing a recording nmedium
froma recording apparatus, the followi ng problenmsso7ros3e
arise. [0016] Initially, when the creation of the
direobopy fails due to an error, in spite of the fact
that the user data has been recorded successfully, an
i nvhirdcsbat.esi s£r gagbadal N ot € ofhih

standard, and there is a rigg tggﬁ'tﬁgb gg§¥cggpgg the

dicecnotrike cefrieddced. tHRORICHISIAIEE RACH L4 LRE the process
directories of AUXDATA, JO JAR and META exists
fodi recvirylibgl owerhelaBBW stidheclsorayn, Avhen AXDATAhe rlore,
JAR, and META directories are to be created, it is
evgnsal hbesssarg no wpdht ditdeetiorfiersyatiton sopddya BRM o
directory in a conmonly used file system such as UDF
recprd fbpt BVeptgramoéddes i Horhexcomlss ehevhithese
d.Erocessing and the updating of the BDW directory
1fgFFerigSsfgfe tPsbresERatedn inhitdle threcesseofdataoving a
cannot be referred to in spite of the fact that the
regREn gy BeHaNT &EBPded reGeEddapuRppargtus, the following

problems arise.
© [0016]

Initially, when the creation of the directory fails due
to an error, in spite of the fact that the user data has
been recorded successfully, an invalid state is reached in
terms of the AVCHD standard, and there is a risk that the
‘user data cannot be reproduced.

[0017]

Since each of the directories of AUXDATA, JO, JAR, and
META exists directly below the BDMV directory, when AUXDATA,
JO, JAR, and META directories are to be created, it is also
necessary to update the information on the BDMV directory in
a commonly used file system such as UDF. If a write error
occurs inlthe course of this processing and the updating of
the BDMV directory fails, a state is reached in which the
user data cannot be referred to in spite of the fact that

the user data was recorded successfully.




SO07P0639 [0018] For exanple, the UDF has

nmeta-i nformation, such as the position of the entity
of afile and file attributes as an |1CB (Infornation
Control Block) in units of directories and files. The
ICB of the directory contains point information for
each of FIDs (File Identifier Descriptors) in which
the recording position of tHe4CB regarding a child
directory directly below and a file is described. Fogproe3o
creation of the AUXDATA, JO JAR and META

di r¢ovasiies directly below the BDW directory
necessitates the creation of an ICB and FI Ds, which

ar eFbheesehpl bnf ensaUDIN KAk @R -AineRchaty ol AVHATA the
JO, JAR, and META and al so necessitates the updating

posfittilee offl Dhef etlte tBDME di reictedrand Rand hitk F838UL as an
there is a possibility that a wite error occurs when
1CBadA ndioreetdiop ontANDAIACKIO i AR i aNd VR A d®S ories and
.created and also, there is a possibility that a wite
fidegor dbEuASBwiadn thise disteast dmyf arametadions gfoitrhe iBIM#mation
£ directory is updated. [0019] [Patent Document 1]
O¥afanbs8TURéRani(Fdd epddemt iAdsit detsicor pRuiis)cati omhiNth the
200 1120364,ghbn-Patent Docunent 1P
FEEPESIFPWRRS S L8 0P/ $héc dLBndeaanding RoehPdeti rectory
. Doc n . . : |
dlﬁ??é.ﬂ?’/ %ﬁﬂ’gcﬁﬁgi At Ei&t ilondeserghsdbl | dhei ewsatdon of the
AUXDATA, JO, JAR, and META directories directly below the
BDMV directory necessitates the creation of an ICB and FIDs,
which are the meta-information of each directory of AUXDATA,
JO, JAR, and META and also necessitates the updating of the
FID of the BDMV directory. For this reason, there is a
possibility that a write error occurs when each directory of
AUXDATA, JO, JAR, and META is created and also, there is a
possibility that a write error occurs when the meta-
information of the BDMV directory is updated.
[0019]-
[Patent Document 1]
Japanese Unexamined Patent Application Publication No.
2004~120364
. [Non-Patent Document 1]
Http://www.osta.org/specs/index.htm

[Non-Patent Document 2]

Http://www.ecma-international.org/publications/




S07P0639 st andards/ Ecma- 167. ht m Di scl osure of
I nvention Problens to be Sol ved by the Invention
[ 0020] An object of the present invention is to
provide a superior data recordi ng apparatus capabl e
of recording data on a recording nediumin conpliance
with the AVCHD standard, a superior data recording
met hod, and a superior conputer program [0021]
~ Anot her object of the present invention is to provi de7p0639
a superior data recordi ng apparatus capabl e of

steedatrdsrgchgen 67data on a recording nediumin a file
format having a video recording function wthout

Dideflesuorabifngnt/batieal -ti me-use capability of the
apparatus and without using a large buffer, a
PrghpempokodhtaSpéverddbyg tiet Hedendndna superi or
computer program [0022] Another object of the
pres@O0] nvention is to provide a superior data
recordi ng apparatus capable of recording a user data
fil%? FRthe?rt viikd Rreseateienent hbor imt tonpfotreéde an
a Erescribed directory in accordance with a video
SUpg b?Hiﬂ@t?oFﬁﬁ?Fdénguﬁépﬁéﬁtéét&apebéedbﬁgrﬁebhddng data
and_a sggerior conputer program [0023] - 10
on a recording medium in compliance with the AVCHD standard,
a superior data recording method, and a superior computer
program.

[0021]

Another object of the present invention is to provide a
superior data recording apparatus capable of recording user
data on a recording medium in a file format having a video
recording function without deteriorating the real-time-use

capability of the apparatus and without using a large buffer,
a superior data recording method, and a superior computer
program.

[0022]

Another object of the present invention is to provide a
superior data recording apparatus capable of recording a
user data file, together with a management information file,
in a prescribed directory in accordance with a video
recording format, a superior data recording method, and a

superior computer program.

[0023]




SO07P0639 Anot her object of the present invention is
to provide a superior data recordi ng apparat us
capabl e of suitably preventing a situation in which
the reference or the reproduction of user data
beconmes i noperable due to an occurrence of a wite
error as a consequence of the creation of a
directory, a superior data rktordi ng nethod, and a
superi or conputer program Means for Sol ving the S07P0639
Probl ems [0024] The present invention has been nade
i n xhewnet bR bgye SEL pt ohl According to
a first aspec?eg? 8¥hgﬁgrggégggfnéggﬁﬁgﬁ?nt%érgeiEQOVlde a
supkeYotedat adaled JreGlgdiapg 2 rARRAS gztalf)%]ﬂcl%r dif 'qfal%giy
data on a recording nedium the data recording
prappatahgs ai Baltwditign ARY$heah komatdingmans. fof.
perform ng physical formatting on a new recordi ng
repedduntiohi bé systredatie dkicomeeans dedla il /}UdNd A an
file systemon the basis of a predetermned file
ocsysrenrkopfat wrideskarage asabeaodfsedi@eniec@fdith@ creation
medi um after physical formatting is perfornmed; and
ofgpr dEEBEGOEYY UGt SHPechieat Hotanrars ridng akediddlg aad a
directory structure for storing a user data file and
SUBCRARAgERBRECPAT BreatE®n file for the user data file
M in fonpliance with a predeterm ned coding standard in
©3Reot anceliitH the BreBée®pnined file system fornat.
[OOéfdﬁ,2 The predeterm ned coding standard referred to
her ik - 11

The present invention has been made in view of the
above-described problems. According to a first aspect of
the present invention, there is provided a data recording
apparatus for recording data on a recording medium, the data
recording apparatus including: physical formatting means for
performing physical formatting on a new recording medium;
file system creation means for creating a file system on the
basis of a predetermined file system format in a storage
area of the recording medium after physical formatting is
performed; and directory structure creation means for
creating a directory structure for storing a user data file
and a management information file for the user data file in
compliance with a predetermined coding standarxd in
accordance with the predetermined file system format.

[0025]

The predetermined coding standard referred to herein is




S07P0639 the AVCHD (Advanced Vi deo Codi ng Hi gh
Definition) standard. |In AVCHD, for exanple, when a
novi e stream captured using a video canmera is coded
into an MPEQ-TS stream and recorded, it is possible
to suitably realize a video recording function by
usi ng each type of file of a playlist, clip
information, and a clip A/¥stteam [0026] |In AVCHD, a
directory structure as shown in Fig. 13 is definedso7r0639
At least in the stage of renoving a recording nedium
thiel aWcHne (nesedicdd VARRY din S UEhiR ol F18GLar, ) ard.
structure needs to be satisfi ed. wever, since A&%ﬂ%?
Ini svEHDDeWost andaide t s ar eudo KNaw A $GI YL NG ng a
apparatuses that are designed to create a directory
vided aafielre, ishicchkiedanetdefannetng e AYEHR strandaldrded,
at the time of an initialization process. [0027] For
itexanmpbesinien tan sAY tatigamehillied @ i ke neeydEtg in
the case that M/ STREAM M/ CLI PI NF, and M/ PLAYLI ST
fupesiongoble ushegt edcha tgelay foddures cdua aaast, clip
. directory creation_ process, and real-tine-use
inggpmBtirhy endt Recapparit e ricam.det eri or at ed.
Furt hernore, a buffer becones necessary to
te %Q%?]Iy store a streamuntil the creation of these
dirﬁgtoréﬁs is congleted. Wien these directories are
credt iV Cithe ?iSkToFLPRE SEEUEEBREeasf shawer ibr Fdge €8 is

. write process becomes high. - 12
defindf' ' €aP geas% gn tgg sta%e of removing a recording

medium from the recording apparatus, such a directory
structure needs to be satisfied. However, since AVCHD is a
new standard, there are no known disc recording apparatuses

that are designed to create a directory and a file, which

are defined by the AVCHD standard, at the time of an

initialization process.

[0027]

For example, when an AV stream file is to be recorded,
in the case that MV/STREAM, MV/CLIPINF, and MV/PLAYLIST are
to be created, a delay occurs due to the directory creation
process, and real-time-use capability of the apparatus is
deteriorated. Furthermore, a buffer becomes necessary to
temporarily store a stream until the creation of these
directories is completed. When these directories are
created, the risk of the occurrence of an error due to a

write process becomes high.




SO07P0C639 [0028] Furthernore, when the recording of
the AV streamfile 1is to be quickly perforned, the
creation of a directory that is not used in the user
data recording process is further postponed. For
exanpl e, when a recording nediumis to be renoved, in
the case that the creation of these directories

fails, in spite of the fact that the user data has
been recorded successfully, an invalid state is S07P0639
reached in terns of the AVCHD standard.

Al teooasively, even if the creation of these
directories succeeds, if a wite error occurs when

t heFoahhgenent , i wheon Mathé OBe@Br@iﬁ?r ent tHET ROt QF ¥eb® file
updated, the user data that should have been recorded

issgeocbsshulicklycprnébribed, ephedueedtibB02%] a directory that

_ Accordingly, in the data recording apparatus according

ist pothespredanthenventi datawerotdg ngs@robegsnew further
recording nediumis to be started, physica

PopbPRELH ngFandeganple, whshem recording peddessiar €o be

erforned. In addition, the directory structure
re@?@ﬁ?iohnnﬁﬁﬁsCé?@aibétatBENWrGﬁté@nopﬁ tHepectliyectories
fagﬁlom1a root directory provided in the partition,

PehiPsSBI5BatE FOF Faebr4ha§ &hei pesrbgathehps| been
re &Y SR 65CGRGS 3 (b, oneafaga Lan seery bel SRACREdBpRN terns
or HHECREENp, SLERELRE. S 2L, PULERD LRt O LT oot
ofC%ﬂggnggkéggggigsfgﬂcéégag?giglgyagi g gggoi %gcurs when
the management information of a parent directory is updated,
the user data that should have been recorded successfully
cannot be reproduced.

{0029]

Accordingly, in the data recording apparatus according
to the present invention, when the use of a new recording
medium is to be started, physical formatting and a file
system recording process are performed. In addition, the
directory structure creation means creates a BDMV directory
- directly below a root directory provided in the partition,
which is a space for recording a file, by the file system
Ccreation means in compliance with the AVCHD standard, and
also creates, directly below the BDMV directory, directories

of a stream directory for storing stream files, a PLAYLIST

directory and a CLIPINF directory for storing playlists and




SO07P0639 clip information files, respectively,
serving as managenent information files of the clip
AV streamfile, and the directories of AUXDATA, JO
JAR, and META. [0030] In the manner descri bed above,
according to the data recording apparatus of the
present invention, when a process for initializing a
recording mediumis to be petformed, a directory and
a file that are defined by the AVCHD standard are S07P0639
created, and therefore, the above-nentioned process
clfipr infoealitigna fdilkest afaspd & diy e Ha8s NPt Need dRnent
be performed in a subsequent user operation process.
inThataitsion files afdithectodriy GEaH QEPIAGESS LRES HOt
occur while the wuser data is being recorded, the
diregltotiles- vfe AUXPANA, | t0,0f AR, hearapparmat.us is
i mproved. Furthernore, since a directory creation
proc@830Hoes not occur after initialization is
performed, the risk of a wite error occurring in a
st at® The wanearudescyibadi sbpweor dedordnnbetdecheadada
and al so, the risk of an occurrence of the |oss of
regerringt gPRaEatyst RE ther Bressmthd nyeatdoned whied03l process
£ The file s%iten1creation nmeans creates, for exanple, a
OFi LBLEyELAAIPH & FEEOrHiRg BESdUst is tecdedpeg fvediegm 2
.in_,accordance with the UDF fornmat established by
di e B85 LAATEC 6hLe " thAT BRey deraRErYa tFr BYCHD) stndard
e Y T LA A SR A M LS

creating a directory and a file does not need to be
performed in a subsequent user operation process. That is,
since a directory creation process does not occur while the
user data is being recorded, the real-time-use capability of
fhe apparatus is improved. Furthermore, since a directory
creation process does not occur after initialization is
performed, the risk of a write error occurring in a state in
which user data is recorded can be decreased and also, the
risk of an occurrence of the loss of user data due to the
error can be prevented.

- [0031]

The file system creation means creates, for example, a
file system in a recording area of a recording medium in
accordance with the UDF format established by OSTA. 1In the
UDF, for newly creating a directory, it is necessary to

perform processes for creating an ICB containing information




SO07P0639 indicating the |ocation where the real data

of the directory 1is recorded and for recording it in

a metadata partition and also perform processes for
recording, as the real data of the directory, an FID
group, that is, FIDs, which indicate the |ocation

where each ICB is recorded with regard to a child
directory directly below or Bdftle in a netadata

partition. [0032] Therefore, the directory structuse7r0639
creation neans records, in a netadata partition in

intheapanyl then 1oceatieth Mhedd@ Hd 12 SYHAM HEUHON; rectory
nmeans, an information control block (1CB) containing

' isi mbopmetHoRnkN diceatricr® digg @e0rid RY mdtQRBld LHMERE on ana
real data is recorded with regard to each directory
algonveirfiedmi priole sdicedar )teﬁdrldﬁtngr,e adefimed-dn dhe of
predet erm ned codi ng standard, and netadata forned of
thg déskréerivenaof FID griotent ithiacatiison HITfQr RALiION indicate
descriptors (FIDs) containing information indicating
thehéoratbpli HherkocarhodCf ishe eicofraematiianm cefarel to a
bhock_of a directory stored directly below the
chyldedispgtagyt Adreesil ydbedoor og af iflide [i0033Jne tanlada
conmmpnly used file system such as UDF, when creating
PRt HFt8Btory, it is necessary to record the data of

suc &%gtrectory and al so necessary to update the
manage t information on the entire nmedium such as

ti“%ﬁé%é%of%U“%ﬂe_dﬁgectory structure creation means
records, in a metadata partition in the partition created by
the file system creation means, an information control block
(ICB) containing information indicating the recording
location where real data is recorded with regard to each
directory contained in the directory structure defined by
the predetermined coding standard, and metadata forméd of a
collection of file identification information descriptors
(FIDs) containing information indicating the recording
location of the information control block of a directory
stored directly below the directory as the real data or a
file.

. [0033]

In a commonly used file system, such as UDF, when

Ccreating a directory, it is nécessary to record the data of
such a directory and also nhecessary to update the management

information on the entire medium, such as the total number




SO07P0639 of directories, and the avail able areal/the

avai | abl e capacity of the recording nmedi um For

exanple, in the UDF format, it is necessary to not

only record an ICB and FIDs for each directory but

also add an FID indicating the 1CB of the new

directory to the FIDs of the parent directory in a

netadata partition. Furthernbse; it is necessary to

perform an updating process on used area nmanagenmento7poe39

information (netadata bitmap file) as a result of
ofl €6 g the | t El of the.directary .in

t he r?glttgg:&ze%'paaﬁﬁ t&E;%gen.aJ[ngd?ﬁqse Rcrcecﬁ%kheglei/\fajtqi%ﬂe
caflae et oLy $hiU I, ' an ,..under_.t h

¢ Feldicl BRRALLN JABANS, I geg&fnga;%,hgrh He'GpF

root directory of the partition creat

fogyatemier eat nekeans, tNedCBrand 1he H Oy, feoard MG ps

each directory contained in the directory structure
fodetintd diy sthe rgr edet enmboedidc e @qostimfﬁali%di\ﬁgt Rhe 1CB of

consi deration of the information on the ch
thei newt direstolrgwen ithet HE DR erFarghy g@fretd"te AFRHAY in a
structure. [0035] Then, after the directory structure
metgdatearedtbyivhe duretiampretr uet Use ref@ald-0y MARSrform
the file systemcreation neans records, in the
anpgpeptisg, PEachsti be isedmamagi mgnbhencnted rdfeaiti on
the partition and the used area in the netadata
(ma5rfptpoRibnararider egsr s rashdgi odl recious nignttégr iTCB and
seggsnce (LMI'S) .on the basis of information, such as
the B IDRuRbeFher digerbpsyudadths actedate phntéddodi.ng

the[é&le]and - 16

Accordingly, the directory structure creation means
records, under the root directory of the partition created
by the file system creation means, the ICB and the FIDs
regarding each directory contained in the directory
structure defined by the predetermined coding standard with
consideration of the information on the child directories
lower in the hierarchy of the directory structure.

[0035]

Then, after the directory structure is created by the
directory structure creation means, the file system creation
means records, in the partition, each file for managing the
used area in the partition and the used area in the metadata
partition and also records a logical volume integrity
sequence (LVIS) on the basis of information, such as the

number of sectors used as a result of recording the ICB and



SO07P0639 the FIDs of all the directories in the
net adata partition, and the total nunber of
directories. [0036] |In the manner described above, in
the data recording apparatus according to the present
invention, the data of each directory that is
necessary at the tinme of initializing a recording
mediumis created with consi dération of the
information on the child directory thereof. Thereforsg7p0639
it is possible to construct file system i nformation
thel F DL ITSIdar aljeoridle dthe- 108 & n NUIDEL Qg Al €61AN €5,
and the available area/the available capacityin the
antecorediteg a Inediniyr BH fisdaye &f fici ent when

conpared with the case in which directory data is

i ndilvPdedl |y created when user data is operated after

the initializing process is once conpleted. [0037]

Si née hbeemsanyrdipectobgddabavies dheaheddala recording

coincidence with the initialization of a recording
apradiedms mcache imgnfer tihes gridsethtabiowesntiitori,s tpessidie of

to suppress disc access that occurs in a nornal
caghr €4eEOHFY dhatedsi drcopreas S thytvonsirauctfi nguifilat izing

system.information with consideration of the total
& RGRBEFIGO BiefedforSe§raRd Sthel tdy idrside ratdait I the
. gvail bl e capacity in the medium [0038] Wen _
TRAPFEEOPY PR Shathenci Sirecsdsy b rgcdonmimerefore, it
is possible to construct file system information with
consideration of the total number of directories and the
available area/the available capacity in the recording
medium. This is more efficient when compared with the case
in which directory data is individually created when user
data is operated after the initializing process is once
conmpleted.

[0037]

Since necessary directory data is created in
coincidence with the initialization of a recording medium in
the manner described above, it is possible to suppress disc
access that occurs in a normal directory/file creation
process by constructing file system information with
consideration of the total number of directories and the
available area/the available capacity in the medium.

[0038]

When directory information is recorded in a commenly



SO07P0639 used file system these pieces of
informati on are often arranged at nearby positions.
Therefore, a data |layout that is convenient when
caching directory information is conpleted naturally.
[0039] According to a second aspect of the present
invention, there is provided a conputer program
described in a conputer-reatidbte fornat, the conputer
program enabling a conputer to perform processing EOrr0639
recording data on a recording nmedium the processing
usleﬂldf_lid_l@%rysﬁte@rny?t'h@e g dm tdf]girﬁ%ﬁqnaocfi r.00 B
physical formatting on a new recording nediun a file
arsysigem Grtealdaambys e it dLat ik A rdid & Syshemandhe chat
basis of a predetermned file system format in a
isstonage iarea vofert hedraery diing: dvaci Wmafdela + R sical
formatting is perfornmed; and a directory structure
cogpdatticon nsttepradflycreating a directory structure for
storin a user data file and a managenent information
fil €0P8Plthe wuser data file in conpliance with a
predeterm ned coding standard in accordance with a
pr ciefcerfiRedt i fessgsndnpspecimbf [B84PFresthe invention,
conmput er program according to the second aspect of
theRg dse PERY 1AMFe At CORPIL ey @ agram alesomidest imr @gr am
des%ribed in a conputer-readable format so as to
COREIereRta9pPeGetorthed throCOBRUTG Y Provcerpenabliing a

defined, In other - 18 ,
computer to perform processing for recording data on a

recording medium, the processing including: a physical
formatting step of performing physical formatting on a new
recording medium; a file system creation step of creating a
file system on the basis of a predetermined file system
format in a storage area of the recording medium after
physical formatting is performed; and a directory structure
creation step of creating a directory structure for storing
a user data file and a management information file for the
user data file in compliance with a predetermined coding
standard in accordance with a predetermined file system
format.

[0040]

The computer program according to the second aspect of
the present invention is such that a computer program
~described in a computer-readable format so as to implement

predetermined processing in a computer is defined. In other




SO07P0639 words, as a result of installing a conputer
program according to the second aspect of the present
invention into a conputer, coordinated operation is
exhibited in the conputer, and the sane operationa
advant ages as those of the data recordi ng apparatus
according to the first aspect of the present
i nvention can be obtained.-Adyant ages [0041]
According to the present invention, it is possible 507r0639
provide a superior data recording apparatus capable of
woelsf, 0Ll Bg r@ spNacess ifrlt J1niitiald %dg% LG NG,
medium which is suitable to recor ata in
accomplingnee Wwhich sei@nd\eddct! ndand AT 119l JAldn into
recordi ng nmethod, and a superior comnputer program
a Thepetere, cobricd rnpassl kige ra@ 1 e Ger & useyi tdat & PR 1R
recording mediumin a file format having a video .
compasedi ngniundei eame et tdeteni adataintGddie as those of
real -time-use capability of the apparatus and w t hout
thgsdaga gerarda ngubparaft0ss 2cohddenditrg the ttHest aspect
present invention, it is possible to provide a
ofstiper Persaataipaesitdiong cappheabbsadapabl e of
recording a user data file, together with a nmanagenent
AAVAREPABEi on file, in a prescribed directory in

acc @? ce wth a video recording format while
avof ﬁg]a situation in which the reference or

j f user data becones - 19 = .
re%&%%ﬂ&éié&'éb %he present invention, it is possible to

provide a superior data recording apparatus capable of
performing a process for initializing a recording medium,
which is suitable to record data in compliance with the
AVCHD standard, a superior data recording method, and a
superior computer program. Therefore, it is possible to
record user data on a recording medium in a file format
.having a video recording function without deteriorating the
real-time-use capability of the apparatus and without using
a large buffer.

(0042}

According to the present invention, it is possible to
provide a superior data recording apparatus capable of
recording a user data file, together with a management
information file, in a prescribed directory in accordance
with a video recording format while avoiding a situation in

which the reference or reproduction of user data becomes




S07P0639 inoperable due to an occurrence of a wite
error as a result of the creation of a directory, a
superior data recording nethod, and a superior
conmputer program [0043] In the data recording
apparatus according to the present invention, user
data is recorded on a recording nediumsuch as an
optical disc in conpliance-wi¢hs for exanple, the
AVCHD st andard. Wen perform ng a process for SO7P0639
initializing a recording nedium a directory and a
ifddegab 1ehi fdhed CHD..st andard, are
crldeat ed. Cgl’%e%g?cfg,d the %ﬁr‘ocf/é;-ec}rﬁ;% i"‘cF')%nlche proceds£F 6 result
ofcreatl idi@ad i g rﬁCtaorcMJ:@'tdc@rJ,i £ g eed rteocogeding
performed in a subsequent user operation process.

meft®@d4y] anthal siuperSidiCecnfliteaC i g Grfat i on process
does not occur while the user data is being recorded,
thel[PeaBiti me- use capability of the apparatus is
i nproved. Furthernore, since a directory creation
pr otestheodstaoreoocdlngf tpparbBiubi akbzatiag s the
performed, the risk of a wite error occurring in a
Prepghé PRVRhICéRTUS eisedatiatias isececdedecanbe rdeereEsed
and al so, the risk of an occurrence of the |oss of
megdup gHER de 2o opiid cerdr o scan nbeoppdventeed wif004For
In commonly used file system when creating a
eXGWPEEtOFQ? fVCHD méesslaady t Whaot pemifp rméogr ¢ phecdatsa for

in9£ié%92ing a recording medium, a directory and a file,
which are defined by the AVCHD standard, are created.
Therefore, the above-mentioned process for creating a
directory and a file does not need to be performed in a
subsequent user operation process.

[0044]

That is, since a directory creation process does not
occur while the user data is being recorded, the real-time-
use capability of the apparatus is improved. Furthermore,
since a directory creation process does not occur after
initialization is performed, the risk of a write error
occurring in a state in which user data is recorded can be
decreased and also, the risk of an dccurrence of the loss of
user data due to the error can be prevented.

[0045]

In a commonly used file system, when creating a

directory, it is necessary to not only record the data of




SO07P0C639 such a directory, but also to update the

managenent information of the entire nedium such as

the total nunber of directories and the avail abl e

areal/the avail able capacity in the nedium In

conmparison, in the data recording apparatus according

to the present invention, since necessary directory

data is created at the time f ~initializing a

recording nedium it is possible to construct filegp7p0639

systeminformation with consideration of the total
subdMaer; Ihect ari.e d,th Il abl e arealthe

A e e I e
ineblingieBh WreRneCappRaned Widih t he case J i.ch

directory data is%ﬁ?%dri%vimggtalﬁngl’ ;%rugglt &d %gtﬁécgrl CRi4-
ofi sieperatedsabhar thhe avianiiald z HRCESS, 4 c ;

conpl eted. [0046] Furtherﬁgﬁgi%ﬁ§%¢ﬂﬁ%gﬁglgg%%%H?ﬁEaClty
inappar atdsuaccondi Bgmphe ikbe ,Presene IRYeNteR 4SiHRce

necessary directory data is created in coincidence
appithttheatnbtdahiyzabi aheobraseecorgiviee tAB@, U nidke 1S

possi bl e to suppress disc access that occurs in a
nefefparydiiseropyyf dhtacieatirentpHoa@sshbBy time of
_constructing file systeminformation with
ingbh3l #8iALi anrefordhagt nediumyntier isf pdissebler kes candtruct

.the available area/the available capacity in the
fitedpuRtemniafpenasien wathnproveéderptocessinghepeetal

nd i nproved robustness of nmedia. [0047] In the data

nuﬁ%%ﬁrggnéléﬁﬁﬁPé%ﬁé aBeoEHEngved lehée- az¢a/the available

capacity in the medium. This is more efficient when
qompared with the case in which directory data is
individually created when user data is operated after the
initializing process is once completed.

[0046]

Furthermore, in the data recording apparatus according
to the present invention, since necessary directory data is
created in coincidence with the initialization of a
recording medium, it is possible to suppress disc access
that occurs in a normal directory/file creation process by
Constructing file system information with consideration of
the total number of directories and the available area/the
available capacity in the medium. This leads to an improved
processing speed and improved robustness of media.

f0047]

In the data recording apparatus according to the




SO07P0639 present invention, when a recordi ng nmedi um
isto be initialized, directories are collectively
created. Wien directory information is recorded by a
commonly used file system these pieces of
information are often arranged at nearby positions.
Therefore, when a recording nediumis |oaded into a
data recordi ng apparatus o+ ailplayback apparatus
havi ng a cache function, directory information is gp7pgg39
col l ectively cached, and there is a secondary effect

f N d ahility of. a cache hit occurring.
pr[%&?z‘g] * n:t?%o i eé]t%ls?l, %eré?t%?%él,ngaﬁ?]e MtShdes t he
i nRE-8%8NLed N [ i (ofe! arent fromth e
Hhaad%ﬁdﬁgﬁﬁﬁﬁ%%%nt é%gﬁg%ﬁf%g%ﬁ%ﬁ%QW?n

diekdrhe yrieseHtna tiikyentd (4] | bed later..
lang thgloalttachgél::L dr awi %sﬁg%%fbiggasgc%ﬁ%{?n@ﬁ/ O%S?Cﬁeflle

syPraw, ngsesk0PA-cbl @f 1 ¥Rl Sald e 145, e anged at
g

functional configuration of a data recordin

neappar @osd tidnaccordiene fior AN P H RMNorBfnd Medium is
present invention. Fig. 2 shows the internal” hardware

loedetli gotat kodatck aecoeddndelapparkits 2150V Aback
exanpl e of a data structure for recording user data

apparather maving whicekhei deactriecqr diing/edit AGfckmation is
coggggkghgiy-cgghed and th '

' ere 1s a secondary effect of an
increased probability of a cache hit occurring.

[0048]

Other objects, features, and advantages of the present
-invention will become apparent from the more detailed
description on the basis of the embodiments of the present
invention as will be described later and the attached
drawings. |
Brief Description of the Drawings

[0049]

Fig. 1 schematically shows the functional configuration
of a data recording apparatus 10 according to an embodiment
of the present invention.

Fig. 2 shows the internal hardware configuration of a
recorder 4. |

Fig. 3 shows an example of a data structure for
recording user data in a format in which video

recording/editing is possible.




SO07P0639 Fig. 4Aillustrates a procedure for creating

aclip of an AV streamas well as a playlist in

accordance with video recording and capturing using a

video canera. Fig. 4B illustrates a procedure for

creating a clip of an AV streamas well as a playlist

i n accordance with video recording and capturing

using a video canera. Fig.-4Z2i+lustrates a procedure

for creating a clip of an AV streamas well as a s507rP0639

playlist in accordance with video recording and

capfugi ngpust kLdeo_cC 1.0 Dillustrates.a

P ocedur e e e 2 BT e oh e ag ThiP ©F
anasvaspravhl s WR1CEQr ARAG Wil Mifledcd e R 3NY 1 deo

capturing using a video camera. Fig. 5 shows a data
recaydinhgi aedicaipehy iaft sy Sl 68lged MamRIAd Ng and file

system recordi ng processes are perforned on an

optFtal dbstllbbgrabeshawsracpatbboRoef cthatshhugt By of

of nmetadata when a directory structure shown in Fig.
anl3Vi steceent ed orld aseeopdizng irediivma ddodahEheME HA video

data | ayout in which a process is performed for
regpgdingaaddiceptugingandiagf bl @idebi camara. defined by

the AVCHD standard at the tinme of initializing an

optT+@al #F stllypgraBessaapfooedhaet fohowkagtang a clip of

processi ng procedure for initializing an optica
angP¥cStEPT 95 ¥edlf pewehalavihen Ay eleopdecedume tof vddeo
reggggigg and capturing using a video camera.

Fig. 4D illustrates a procedure for creating a clip of
an AV stream as well as a playlist in accordance with video
recording and capturing using a video camera.

Fig. 5 shows a data layout immediately after physical
formatting and file system recording processes are performed
on an optical disc,.

Fig. 6 shows a portion of the structure of metadata
when a directory structure shown in Fig. 13 is created on a
recording medium.

Fig. 7 shows a data layout in which a process is
performed for creating a directory and a file, which are
defined by the AVCHD standard at the time of initializing an
optical disc.

Fig. 8 is a flowchart showing a processing procedure

for initializing an optical disc.

Fig. 9 is a flowchart showing the procedure of a file




SO07P0639 system recordi ng process, which is perforned

in step S2 of the flowhart shown in Fig. 8 Fig. 10

is a flowmhart showi ng the procedure of a directory
creation process, which is perfornmed in step S3 of

the flowhart shown in Fig. 8 Fig. 11 is a flowhart
showi ng a processing procedure for initializing an

optical disc. Fig. 12 is a-fkewehart show ng the

procedure of a file systemrecording process, whichkp7p0os39
is perforned in step S42 of the flowhart shown in

t@m Yocdddi Shows; a divactary e. define
Sy{k?y XIVCH[(): Rer}%r%ence NumahfH ésarp gﬁfﬁfﬁéaérelrrg Prge’? of

the flcoderard SdHcﬁrﬁmlk}UflfiQ% d...recor der
4-1...recordi ng nmedi um central processi ng unit

6. . Fi.gnpabaty st ¢lagenaedi @;imbwmg +Pal IRCIAING s 5

apparatus 13... 0P unit 14...RF processor 15...servo
dlg]egqt@lrypm@@s:smn p]tﬁacemalmg.cfh | it Mo SIEEd iy an step S$3 of
the flowchart shown in Fig. 8.

Fig. 11 is a flowchart showing a processing procedure
for initializing an optical disc.

Fig. 12 is a flowchart showing the procedure of a file
system recording process, which is performed in step S$42 of
the flowchart shown in Fig. 11.

Fig. 13 shows a directory structure defined by AVCHD.
Reference Numerals

[0050]

l..camera block

2..coder

3..stream buffer

4..recorder

4-1l..recording medium

S..central processing unit

6..temporary storage medium

10..data recording apparatus

13.0P unit

14..RF processor

15..servo signal processor

l6..analog filter section




SO07P0639 17...signal processor 18...spindle driver
19...sled driver 20...tracking driver 21...focus
driver 22...spindle notor 23...sled notor
25...recording medium (optical disc) Best Mde for
Carrying Qut the Invention [0051] Enbodi nents of the

present invention will be described belowin detai
with reference to the drawrng4. ~[ 0052] A. System
Configuration Fig. 1 schematically shows the S07P0639

functional configuration of a data recording

apparaiugnii aeeekdisdg to an embodi nent of the
present invention. [0053] The data processing

appasatpsnieshiewreirn the figure is configured as a
video canera in which a novie stream captured using a
can@Pashedckrivies coded using a coder 2 and is

mul ti pl exed into an MPEG TS stream and this streamis
r ecgPdédaokiagr decdrveirng medi um 4-1 | oaded into a
recorder 4. However, the data recording apparatus 10
i s Rét-frevesdaiivey a video canera, and may be a data

recordlng agparatus for - 25
Z2..spindle motor

23..sled motor

25..recording medium {(optical disc)
Best Mode for Carrying Out the Invention

[0051]

Embodiments of the present invention will be described
below in detail with reference to the drawings.

[0052]

A. System Configuration

Fig. 1 schematically shows the functional configuration

of a data recording apparatus 10 according to an embodiment

of the present invention.
| [0053]

The data processing apparatus 10 shown in the figure is
configured as a video camera in which a movie stream
captured using a camera block 1 is coded using a coder 2 and
- is multiplexed into an MPEG-TS stream, and this stream is
recorded on a recording medium 4-1 loaded into a recorder 4.
However, the data recording apparatus 10 is not necessarily

a video camera, and may be a data recording apparatus for




SO07P0639 receiving a novie streamvia a LAN and ot her
transm ssion nedia. Furthernore, when a TS stream

coded in an MPEG format is to be received, the
construction is formed in such a way that the coder 2

iIs omtted and i nstead, a stream receiver (not shown)

is provided. The recording nedium4-1 is not limted

to an optical disc, and the tgpe of nedium does not
particularly matter as long as the nedium has a S07P0639
recordi ng capacity enough to store a streamfile.

red@Q%4hg %_%@Hﬁ%a%tQQ%ﬁ?gﬁkpga%ﬂg%eﬁg%F %gggiﬁgﬁgﬁ%%égkn

program into a tenporary stora

RAM. ( Rangdeme rASGeSS JMIPry )ror i ke ent r al
e ontrols the processi ng o%eTrsgtSi%%eaé ct%déacgn]tnl e &\};EEEaG

foreear disng cappaal-ds veld idhed SR04 L Whic £ QX A such
is executed while tenporarily storing Systen

a vayi ables thed ceteir OnARNlomiMHdARI LS 1 XA €S, Ui rean
processi ng operations referred to herein include

regeiivercdpbur shgwni tilke prasvEiidl oaihel rC3FRliG g WKum 4-1
. such as an auto-focus function, automatic exposure,
1scanrer dimhakd tor recbbarcadnd iaid,0 sslAUther theolofi Redium
the novie capturing, recording of a novie streamon
dogRencfepartiaylasdyumedteri ast lengeeer dee Aedd il 0CESS:
for  editing streanms recorded on the recording medi um
reQQE?lﬁﬁdCﬁPaEFBﬁe§§0ﬂ§h fLor wttrieng/ ishirkikal fdilkg a
recpégggg medi um | oaded into the recorder 4. [0055]
26

A central processing unit 5 loads an execution program
into a temporary storage medium 6 formed by a RAM (Random
Access Memory) or the like, centrally controls the
processing operation of the entire data recording apparatus
10 in a form in which a program is executed while
temporarily storing system variables and environment
variables. Examples of processing operations referred to
herein include movie capturing in the camera block 1, camera
work, such as an auto-focus function, automatic exposure,
camera-shake correction, and auto shutter involving the
movie capturing, recording of a movie stream on the
recording medium 4-1 in the recorder 4, a process for
editing streams recorded on the recording medium 4-1, and a
process for formatting/initializing a recording medium
locaded into the recorder 4.

[0055]




507P0639 The canera block 1 includes a lens for

recei ving a subject inmage, solid-state inagi ng devices

such as a CCD (Charge Coupl ed Device) and a CMOS

(Conpl enentary Mental - Oxi de Semi conductor) for

generating an electrical imge signal by

phot o- el ectrical conversion in response to the anount

of input light, an A/D convetfer for converting an

image signal into digital form and a denvsaic SO07P0639
processor (not shown) for conputing an RGB signa

frothe éhgktal bipBge1 $henabesl 2056} o4
codes a novi e stream by an NBEG}Z nefhg ¢ %% 383?68t§

subr cAY Sma@anl%@ﬂﬁ@ds&%ﬁ%sﬂﬁaa%ﬂéidgvﬁ%éé’9%%%FQQ CCD
| ength. The TS packets are tenporarily stored in the

(CherganCbubiled Devdne)t bed eCoMB @ Ir@AXESH NG MR La1-
the recording nmedium4-1. Wen the recorder 4
OxpdeePead cP8dupoket fdat geviea ddies areamduffien 13 ialage
specific time interval, the recorder 4 records them
slghrathbyr pbetaredectedicanh $ohver®0D? inAftedipdri® to the
- recording medium4-1 is initialized, the recorder 4
ampuphr 85 aRPAY dieb&m andAdDhernysertetdattar Danaerting an
._recording.in compliance with the AVCHD standard can be
lmﬁg?fﬁﬁﬁﬁglaﬁatg dilgésateéorti- ngndunc dieowseds peocessor

( igplsnenieg. The details of the directory structure
A3kt 8PCVRe FOENEPEPHEINEr 8Be8§Bi sigarflofmen, at Héodaled image

si&§¥QUt on the nmedium and the 27

[0056]

The coder 2 codes a movie stream by an MPEG-2 method
and outputs an AV stream formed of TS packets of a fixed
byte length. The TS packets are temporarily stored in the
stream buffer 3, and the recorder 4 records them on the
recording medium 4-1. When the recorder 4 receives TS
packet data via the stream buffer 3 at a specific time
interval, the recorder 4 records them on the recording
medium 4-1.

[0057]

After the recording medium 4-1 is initialized, the
recorder 4 records an AV stream and other user data. Data
recording in compliance with the AVCHD standard can be
performed and a video recording function can be implemented.
The details of the directory structure after the formatting

process is performed, the data layout on the medium, and the




SO07P0639 video recording function wll be described
later. [0058] Fig. 2 shows the internal hardware
configuration of the recorder 4. [0059] The OP
(Optical Pickup) unit 13 includes an objective |Iens,
a laser diode (LD) driver (LDdrv), a photo detect IC
(Photo Detect 10, a half mrror, and the |ike. Wen
data is to be reproduced, -azrvetl ected |ight signa
fromthe recording surface of an optical disc 25 Wshppgsog
respect to irradiated |aser light is detected and
v i QM ; ) o1 en data is to be
re?g%&%%;htgg%lus V\t/(r)ll%tquﬁll f)b%n %%?F?%efd dfas,EGIQB on
therbasigg of a |aser blinking drive signal (DECEFMN
froma signal processor 17, which is necessary for
formiog Pl bhoud Whel Ensbiabaohaidnale dWAILILEGLEI): tne
i ndi cati ng opti mum val ues of aalaser intensity,
rebbirplkirng,. and the like. The termwite strategy is a
technol ogy for correcting | aser pulses at a witing
ti meOPh%ihe tine direction and in the level direction
for each pit so that the pit size after witing is
perfoentl (9atishiledithepst andard3 [(0Q80HesTh® Bbjective
processor 14 sanples and holds eight type signals
lepgnpasdaser dasesi(@mal drsivee, (Tidrwet ectetbthy ddiect IC
OP unit 13, perforns a conputation process thereon,
(PRRgop@etect IC), a half mirror, and the like. When data

is to be reproduced, a reflected light signal from the
recording surface of an optical disc 2% with respect to
irradiated laser light is detected and output to an RF
processor 14. When data is to be recorded, data is written
to an optical disc 25 on the basis of a laser blinking drive
signal (DECEFMW) from a signal processor 17, which is
necessary for forming pits, a write strategy signal
(WriteStrategy) indicating optimum values of a laser
intensity, blinking, and the like. The term write strategy
- 1s a technology for correcting laser pulses at a writing
time in the time direction and in the level direction for
each pit so that the pit size after writing is performed
satisfies the standard.

[0060]

The RF processor 14 samples and holds eight type
signals composed of beam signal, side, main detected by the

OP unit 13, performs a computation process thereon, and




SO07P0639 generates signals of FE (focus error), TE
(tracking error), MRR (mrror), ATIP (Absolute Tine
In Pregroove), a nmain read signal, and the |ike on
the basis of predeterm ned signals anong the signals
of the eight systens. The RF processor 14 outputs
FMDT (frequency nodul ati on data), FMCK (frequency
nodul ati on clock), TE, and-FE3anbng the generated

signals to the servo signal processor 15, outputs amp7p0g39

opti mum value (OPC. optical power calibration) signal

geRkrbhe sl 838 a1t @i Y Aet &c tegﬁqr c%yéctEr%%alt (otvgalﬁ:téclqu% ??quro r),

a laser bli'nking driving sign

MIRROGES$Q0r} 7, paN® @WRHLS M ce Al :
processing unit 5. ([ 0061] V\hTear%e: (h)'[g L,Fr(;re\?g%solv%r?al @ main

reprocegsall , lanceeeievas keMdb, tHMCK L siE o fag:»‘sioer':ci':e:I‘_cr.ofsl}:(?rr'ﬂnteI?Jt9

RF processor 14, the servo signal proce

sigerésabesnganiheusiserle eanthel Signals, dnigue R &
optical disc in response to instructions fromthe

pProemssalr plocespung ENDT  fardiewuhsLNePild ddta), FMCK
analog filter processor 16. [0062] On the basis of

(fygrapensysepdvlesitnoklsicgnal TELr amdt T a5@©h¢O thiegR@ne rated
_processor 15, the analog filter processor 16

sigeféFat@sthA aralVegsiognal pandessoputls,i buteua sspinNdpe imum
griver 18, a sled driver 19, a tracking driver 20, and

va uefé@gg:dppyépaélpopggegplibzgtion) signal of the laser

intensity detected by trial writing and a laser blinking
driving signal DECEFM to the signal processor 17, and
outputs MIRR to the central processing unit 5.

[0061]

When the servo signal processor 15 receives FMDT, FMCK,
TE, and FE from the RF processor 14, the servo signal
processor 15 generates various servo control signals unique
to an optical disc in response to instructions from the
central processing unit 5 and outputs them to an analog
filter processor 16.

[0062]

On the basis of various servo control signals from the
servo signal processor 15, the analog filter processor 16
generates an analog signal and outputs it to a spindle
driver 18, a sled driver 19, a tracking driver 20, and a
focus driver 21.

[00663]




S07P0639 Under the control of the central processing

unit 5, the signal processor 17 receives OPC and

DECEFM from the RF processor 14, and perforns

processi ng such as CIRC (Cross Interl eave

Reed- Sol onon Code) decodi ng and encodi ng, wite

strategy, ADDr decodi ng, asymmetry cal cul ati on,

running OPC, etc. In witingedata to the optical disc

25, the signal processor 17 outputs blinking and gg7ppg39

drive signals (DECEFMN of a laser, wite strategy

(Wi r g i.gnal s i.ndi cati.ve, of the aptinmum

vaIEEQEF ?E% %gggf%?hf§%§?g3(¥%uﬁaﬁa§§P9ﬁ%ﬁﬁ?g'dFPJéé' the
5 1" W Rfe S8 | do s [ T | ndl e driv

flé? co\rﬁrol s theq:]ot%%eoﬂn@eosf C?[ﬂ:gg%dpi%%%m or" Zﬁh%ﬁéF

priche shasi 9 49f aﬁicg@ﬁirsféfn%nﬁﬁg?@;sr%}rggg sddH C G et O

16. The sled driver 19 contr operation of

Inslead epmieO Re23 -0 idi@ D asd e 0T d i NGl S Jr{cP'Bnécﬂfif?d;,a'»P@ite
filter processor 16. The tracking driver 20 sw ngs

strae eQR ,uADDr] e diigy basd vu@it 15} @Al 141984 Ne-unning oec,
analog filter processor 16 in order to control the

etgosi inomrisfing bleam spottHer roadiiatzad dantco A91e d1ac oy ding
surface of the recording nedium 25. The focus driver

pPro¢gegepgendi oultamity bidwesinchean@P dmive 53 drowey d( BREFMW) of
recordi ng surface of the recording nmedium 25 on the

a haspE.obTdtgnatsatesm t(e ideditont ekiv) t e gpradcesisari b ive
in order to control the focal point of a |aser beam

ofThBespPhdTMETBRHE2 2L $tst daselre iopehnealt vditse a 2@y diode

drgggrb?ibgrgg g%ggggsogozgh%h?3§plndle driver 18. The -

[0064]

The spindle driver 18 controls the rotation of the
spindle motor 22 on the basis of signals from the analog
filter processor 16. The sled driver 19 controls sled
operation of the sled motor 23 on the basis of signals from
the analog filter processor 16. The tracking driver 20
swings the OP unit 13 on the basis of signals from the
analog filter processor 16 in order to control the position
of a beam spot irradiated onto the recording surface of the
recording medium 25. The focus driver 21 perpendicularly
moves the OP unit 13 toward the recording surface of the
recording medium 25 on the basis of signals from the analog
filter processor 16 in order to control the focal point of a
laser beam. The spindle motor 22 rotates the optical disc

25 on the basis of signals form the spindle driver 18. The




SO07P0639 sled nmotor 23 perforns sled operation of the

OP unit 13 on the basis of signhals formthe sled

driver 19. [0065] The central processing unit 5 uses

the tenporary storage nedium6 as a work nenory

(descri bed above), and stores file system data

regarding a UDF file systemthat is wupdated each tine

a file and a directory are-upgated, added, or deleted

just before the main power of the apparatus 1 is S07P0639
turned off. [0066] When data is to be read fromthe

tical 25, the | di ode, whi
8 Phac Bt st B e ety o
h I t oP. t The |i ght
th%rgﬁ%?ﬁsoggkg%%p %ZEP%ggs em Ciégyng?i ‘intg akg

el eghgsepl signal by PDIC and thus converted
el ectrical signals are sanpled and held in the RF

Pr opes Seéndfa1 3PosboBhy FHER 8SuEEs The MLRBo-ATLP
and read main signals are generate

stpredet geainad cehghty whyRemshg Y
operation. [0067] Af firgk &%Igggffﬁg e@;%@%&%& and

stpresessbe ¢sham uhsa Q@@é@@hﬁg st poy 2dustedthy thetr is
servo signal processor passes through the

updabkdgebcht efmpracésser ahl anditrbemorls aseniphatbhe added,
focus driver 21. The focus driver 21 noves a |ens

orde¢letédcusstobkfonet thhoma)inopohe O @Rt apBawpwaidl is
tuingé off,

[0066]

When data is to be read from the optical disc 25, the
light of the laser diode, which is reflected from the
recording surface, is read by the lens optical system of the
OP unit 13. The light from the lens optical system is
converted into an electrical signal by PDIC and thus
converted electrical signals are sampled and held in the RF
processor 14, and signals such as FE, TE, MIRR, ATIP, and
read main signals are generated from predetermined eight
type signals by the computation operation.

[0067]

At first, FE obtained by the RF processor 14 has its
characteristics adjusted by the servo signal processor 15,
and passes through the analog filter processor 16 and then

is sent to the focus driver 21. The focus driver 21 moves a

lens drive focus coil (not shown) of the OP unit 13 upward



S07P0639 and downward to correct deviation of focus.

[0068] The TE obtai ned by the RF processor 14 has

their AC conponents extracted by the servo signa

processor 15, and wundergoes digital filter

processing. Then, the thus processed TE passes

through the analog filter processor 16 and is sent to

the tracking driver 20. The gracking driver 20 finely
noves a lens drive tracking coil of the OP unit 13 ¢g457p0639
along the radial direction to correct deviation of

L ' [LOO6 The TE obtai ned py_the RF processor
20T Eas o rtOng ESpoEnt e Bt &t etPHYS t he servo
si gnabgprocessor 15, and undergoes digital filter
processi ng. Then, the thus processed DC conponents

pusans oB 2ughuhbs, Bpaleg bl Lor BRGEat f N0 4t

sent to the sled dri‘'ve

cofpRnires he rHl@d dmelon e3.sand, oy, frB%S@g%ﬁ§%?%5, and

unit 13 along the radial direction of arecor
unnedigers [l gdrdar i teer PRGcdavi @) i orf, skl thus

operation. At the tinme of seek operation, a sle
prooessed vmﬂ@ageeESthmba@hiQm@|dhaE&$Hh§Qf&rgﬁdE§§§d¥316
0

so as to forcedly drive the sled notor. 00 In the
anguasesetés ol bbe ahavsingr akkivig QEEr ati@N thicking driver
performed to finely nove only the lens along the
20r fdngly diovest rodeos tie veasirscdfirihecAQ GETRGRENES Ofit 13
the TE, and sled operation is performed to nove the
al@pgl theprgdipligiregtion to correct deviation of tracking.

[0069]

The TE obtained by the RF processor 14 has their DC
components extracted by the servo signal processor 15, and
undergoes digital filter processing. Then, the thus
processed DC components passes through the analog filter
processor 16 and are sent to the sled driver 19. The sled
driver 19 operates the sled motor 23, and moves the whole OP
unit 13 along the radial direction of a recording medium in
order to correct deviation of sled operation. At the time
of seek operation, a sled control voltage is intentionally
applied from outside so as to forcedly drive the sled motor.

[0070]

In the manner described above, tracking operation is
performed to finely move only the lens along the radial

direction on the basis of the AC components of the TE, and

sled operation is performed to move the whole OP unit 13



SO07P0639 along the radial direction on the basis of

the DC conponents thereof. [0071] Since detection

signals (mrror) of reflectance variation of a

recordi ng nmedi um output fromthe RF processor 14 is
detected when the OP unit 13 crosses tracks, by

counting the mrror, the detection of the current seek

posi tion and readi ng posit+opz and starting and

stopping of the optical picking-up operation are gg7poe39
performed. [0072] The spindle notor 22 is controlled

190 ot Red f P pro i nformati on
s recor ?&ﬁlaq Q??Ltrelﬁéerﬁelﬁnngongr ?/ek% Srligsfp fetdqei Fagoemponents
+heehble grooves witten on the optical disc 25 by FM

nodul ation of 1 KHz at the center frequency of 22.05

KHz fabomng the radial direction. Tenporal information
referred to as the ATIP is nodul ated i n bi-phase

modsiateoactbeOTSh sV8aA150qHS 300! HRCkERYARELELI ON
Is correctly performed, the RF processor 14 takes out

vawabliiensiognal sefdcaming efetiehMARGROTIRAHRNROHrocessor
recei ved eight type signals. The wobble signals

l4undergocENede mbeul athicomPanc ATIIR daeeMdry ik ,ans,

taken out as FMCK and FMDT. The FMDT is stored at an
cogpsongt &hei me rposi t ithe detiche iopt icfalt hdl stirent Ralek

is, at a predetermned register classified as an
poga@@@gsaaﬁdreaggng position, and starting and stopping of
the optical picking-up operation are performed,

[0072]

The spindle motor 22 is controlled on the basis of an
ATIP process. Temporal information is recorded in
meandering grooves referred to as wobble grooves written on
the optical disc 25 by FM modulation of +1 KHz at the center
frequency of 22.05 KHz along the radial direction. Temporal
information referred to as the ATIP is modulated in bi-phase
modulation.

- [0073]

When focus and tracking operation is correctly
performed, the RF processor 14 takes out wobble signals from
predetermined combinations of received eight type signals.
‘The wobble signals undergo FM demodulation and ATIP decoding,
and are taken out as FMCK and FMDT. The FMDT is stored at

an absolute time position of the optical disc 25, that is,

at a predetermined register classified as an address and




SO07P0639 other additional information by the servo

signal processor 15, and in response, data is read.

[0074] A signal corresponding to a recording pit is

taken out from predeterm ned conbi nati ons of eight

type signals in the RF processor 14, and undergoes
equal i zi ng processing, and is sent to the signa

processor 17 with its signal33tate renmaining in the

formof an EFM (E ght to Fourteen Modul ation) signghb7pgs3o
Then, the signal processor 17 can perform decoding on

the 13 3 h Welole esired data..[0075
Odtl n W%?ﬁlﬁgl%nilaeﬁrgﬂ%ﬁég%p@?ckg}l nc(illdescéez%‘fo Y813y processor

15Qi Gklap itns rERhd0 tha d ead-idyprea to read out the
ATIP information. Then, special information is read

frofmoo/tthin it to detect the start position of the
lead-in area. Usually, the start position is stored

as hespgnall cbmtespehideng Theal REEHFRLHAN W LR kBN out
the special information corresponds to an individua

f rioge prietie¢ atrindmecb dembdfhadthereptdfc ali s & 3 siithals in the
rel evant apparatus 1 stores in advance a wite

REspraregy opardnererd cocdcespendicngiatld iy pgrvtieddua), and is
identification code and other associated paraneters
Segp§ 59t bFe s1iANEdr PESCessopaldmetich iis spredvyrddd stfaofe
each recordi ng mediumin advance. [0076] 34
remalning in theé form of an EFM (Eight to Fourteen
Modulation} signal. Then, the signal processor 17 can
perform decoding on the basis of the CIRC to obtain desired
data.

[0075]

In writing data to the optical disc 25, firstly, a
pickup is moved to the lead-in area to read out the ATIP
information. Then, special information is read from within
it to deteét the start position of the lead-in area.
Usually, the start position is stored as temporal
information. The information written in the special
information corresponds to an individual identification code
of the optical disc 25. The relevant apparatus 1 stores in
advance a write strategy parameter corresponding to the
individual identification code and other associated
parameters as a table. A correction parameter is provided

for each recording medium in advance.

[0076]



SO07P0639 Next, OPC (Optical Power Calibration)

operation to determ ne the opti num val ue of | aser

output is perforned. The above-described wite

strategy finely controls a |aser every witing pit,

while the OPC cal cul ates the opti num value of the

whol e. By performng the OPC, a witing setting val ue
corresponding to an ideal reading target value can be
obtained. [0077] In witing data, after perform nggsg7pogag
Cl RC or EFM encodi ng on conpressed captured inmage

dat ovirged /i : d buf f.er 3, .blinking and

dri@g&gfgﬁgﬁs(g%tgﬁﬁés%%%ggd%%ﬁah§32ﬁﬂpﬂt§§§g§i 4y &0
deRGeSSR W-H M j j to a., laser driver

of the %Hﬁldzg%llgfﬂﬁ%t&% Liﬁesactg}Frrit=.\glaoe\L/\lJ}r icfu?tr%ut p%soc%%]%'%“ed'
ThieS apRfvicoidmt bt NG t%éﬂ%){‘gfltrpe <P<5ne1?1ﬁc§les;nma neder

position in accordance with a e syst'em W

evadgr esd tdfaa firaneHinid ot ajﬁ@dzilf&mé{dl% RVRT oot
signals, which is obtained by decoding the Alqgtlmum

vaBelengfa thef ehenes. BAl g1 drinlisly WHd idih, W iddiiG ng

processing starts froma position skipped by an area
se¢ft lagpredivenicelry c2podaping, twhizgh idesi it he ddgady i1h @82 value

at the tinme of a later closing session. [0078] B.
capabg Pbtmdnelbvi e data captured using a video canera

is recorded as a clip on the basis of a pair of a

cli pPPAV ktreamand a clip information file that

defines the attributes of the clip AV - 35

In writing data, after performing CIRC or EFM encoding

on compressed captured image data provided in the data
buffer 3, blinking and drive signals of a laser and write
Sstrategy signals necessary in forming pits are input to a
laser driver of the OP unit 13. At this time, writing
processing is performed by setting the timing to a
predetermined position in accordance with a file system with
an address of a frame unit obtained from the FMDT signals,
which is obtained by decoding the ATIP, being a reference.
At the first writing, writing processing starts from a
position skipped by an area of approximately 20 Mbyte, which
is the lead-in area at the time of a later closing session.

[0078]

B. Data Format

Movie data captured using a video camera is recorded as
a clip on the basis of a pair of a clip AV stream and a clip

information file that defines the attributes of the clip AV



SO07P0639 stream [0079] The directory structure of a
recordi ng nmedium which is defined by the AVCHD
standard, is shown in Fig. 13. "PLAYLIST", "CLIPINF",
and "STREAM', which are arranged directly below a
BDW directory, are sub-directories for storing
playlists, clip information files, and clip AV stream
files, respectively. [0080} 3For the novie data, a
collection of data, which is a unit necessitating gp7ppg39
pl ayback for which continuous synchronization
stleayback, that is, real-time playback, is guaranteed,
orms one clip (G ip), and is recorded as one novie
fi'lggpTbe clip AV streamis a file in which nmovie
streans are stored in an MPE&R-TS format. The clip

| nf orEBY} P8 pair, L
stream fl|c?bk§ gFgﬁg%PF%e%Fn% F?%Eﬁlbgrnatlon ofhgch 1s

defavied! i ead AVMRCR tah REES Sy yst-Fonir aRy qduce & real
novie stream is described. The playlist i forned of

" PAANILAISAI", t ¥ COfT Poivay, st STiRlFawd 't eRBY.c HEaGh F%Jr%’arideed“
specifies a play start point (IN p0|nt) and a play

digrdtpei bele@UE BOMW Xiwddtomespett si®-aliflddbor@nd tihe
pl ayback section and the playback order of novie data

starangpedifilédtiby the ps drifesmeft ipnay i lietseManid d1hg Av
playlist. [0081] - 36
stream flles respectively.

[0080]

For the movie data, a collection of data, which is a
unit necessitating playback for which continuous
synchronization playback, that is, real-time playback, 1is
guaranteed, forms one clip (Clip), and is recorded as one
movie file. The clip AV stream is a file in which movie
streams are stored in an MPEG2-TS format. The clip
information file exists in a pair with the clip AV stream
file, and is a file in which information on a movie streamn,
which is necessary'to reproduce a real movie stream, is
described. The playlist is formed of a plurality of play
items (PlayItems). Each play item specifies a play start
point (IN point) and a play end point (OUT point) with
respect to a clip, and the playback section and the playback
order of movie data are specified by the series of play
items in the playlist.

[0081]



SO07P0639 Fig. 3 shows an exanple of a data structure

in which wuser data is recorded on the recording

medium 14-1 in a form in which video recording

editing is possible. As shown in the figure, when

novi e data captured using a video canera is to be

coded into an MPEQ2-TS stream and recorded, files of

vari ous types of an index {ingex), a novie object

(Movi ebject), a playlist (PlayList), clip |nfornatb%qPO639
(Aiplnformation), and a clip AV stream (Cip

str r e 082 7P0639 [Table 1]
o201, Sty R ol SR e SRl
usBRNAGe ot hg %tdorr%lebe ded Yhe ncaogrecﬁl { h%neccﬁidlr%éeo—gde'ncea form

between titles to V|emed

inolheehsvikR ot he Ay f; nage th
order in which a play |st é%{ uceg%‘ 2% iﬁﬁNQ1ln

thbefiguirgi Nahky: FRRAGEHBY %éﬂ%\u %%‘H 'J e
the netadata of the index file. ﬁple u y e%WJamera is
topbaykbsitdt hattol %n MPEG2-TS stream and recorded, files of
various types of an index {index), a movie object

(MovieObject), a playlist (PlayList), clip information

(ClipInformation), and a clip AV stream (CLipAV stream) are

used.

[0082]




reproduced when a title is specified.

HD- AVC f or

this file.

Movie In the

mat, the correspondence Object 1 between
playlists and titles is managed on the basis of
netadata within the index file without referring to

Real Playlist for an original title. Video

Playlist novie that is recorded/reproduced is
registered in a recording orger. Total Playlist used

to create user-defined 2000 playlist by
nondestructive editing.

S07P0639
Virtual Does not have a clip

uni virtual Playlist playlist, and a cli
rcg?§§g§§ 1 e ot real playPiQ¥Q is indicated And
is reproduiéa&i-alip Exists in a pair with aclip AV
Ftle AP rff oFum0Q0 file. |nformati orRae a stream
necessary | Matben |t o reproduce a real strean1is
described ] TT1p Wi TCl freamrec o
P Streamla00o IF\)/PE o%_F rfl é ‘Uée‘%ibt mana uc eofen ﬁg
Is storedijin this %%P €§§;9Q§§ﬁ%ﬂo
area on the record a[ngwﬁg grjn 45 %o aﬁé{?dﬁg% ﬁeuser
fi,l e type |l ayer MONdEX OPIREEE -BDNWA AYfex
£ iES creatzd Foégéﬁ'thH§QQ§k&?%nqaﬂﬁi By tidch a
38 playlist is reproduced, which should be
originally managed by a movie object
file, within the metadata of the index
file.
File used to manage playlist that is
reproduced when a title is specified.

Movie In the HD-AVC format, the correspondence

Object 1 between playlists and titles is managed
on the basis of metadata within the
index file without referring to this
file,

Real Playlist for an original title. Video
Playlist movie that is recorded/reproduced is

reglstered in a recording order.
Total Playlist used to create user-defined

‘ 2000 playlist by nondestructive editing.
Virtual Does not have a clip unique to a virtual
Playlist playlist, and a clip registered in one

of real playlists is indicated and is
reproduced.

Clip Exists in a pair with a clip AV stream
Inf?r— 4000 | file. Information on a stream necessary
mation to reproduce a real stream is described.
Clip AV File in wbich a stream recorded using
St ream 4000 MPEGZ—TS is stored. Image data of AVC

1s stored in this file.

[0083]

The entire storage area on the recording medium 4-1 is

managed by the file type layer of the index (index.BDMV) .

The index file 1s created for each title to be viewed by the




SO07P0639 user so that the correspondence with novie
objects is managed. The "title (Title)" referred to

herein is a «collection of (user recognizable)

playlists (PlayLists), and in general, is fornmed of

one program and content for each date. In the AVCHD
standard format, the order in which playlists are
reproduced, which should origgénally be managed by the
nmovi e object file, is managed within netadata of thegg7pggsg
index file. When a recording nediumis | oaded into a

RIS +nafd S ' | ead, .and the user is able
o Vi ew _tai t e_se %&%&%eﬁgﬁ nwdlegg}s&o‘fltfoé%] Sl 18
mafRVed) . objTeet nitqta_L_eco(lTliq:cté)on fecrortg@qi S huesreo:LL to

control reproduction and 1I's, for exanple, 3 1i't e Uskd

colld ecraRA0S A (=2 |r$3thgrrﬁrEéMMé3)h Sptﬁlah}gltl%% 2&%%3%1?1?@569, and

when it 1is specified i'n the exi

inf oemetral, Raferrenees e tde fp%\ecﬁoé?zbja%ﬁ{ SHt&dd Egd dbn

i ndexes as entries of titles. wever, in the AVCHD

dastandand ther mYCHD tshenelrat ifonshith helavegudien which
playlists and the titles are managed using netadata

plet/likési adex riipreduicebioutvhrietersiond d @ i@ MY e managed
object file. [0085] The playlist is provided in such

byathanierigs obdectofidspond manaded hd thd rbematizesed BF the

. _the user, and is fornmed of one or nore play itens

ingdprafidens) Wheack pleayp rdiremnredi wh aybabdkadedtt 1 otodat player,
formed of a play start point 39

first, an indexX is read, and the user is able to view titles

described in indexes.

[0084]

The movie object is a collection of commands used to
control reproduction and is, for example, a file used to
manage a playlist from which a title is reproduced when it
is specified in the existing ROM standard format.

References to the movie objects are listed in indexes as
entries of titles. However, in the AVCHD standard format,
the relationship between the playlists and the titles are
managed using metadata of the index file without referring
to the movie object file.

[0085]

 The playlist is provided in such a manner as to
correspond to a title to be viewed by the user, and is

formed of one or more play items (PlayItems). Each play

item has playback section data formed of a play start point




SO07P0639 (IN point) and a play end point (OUT point)
for a clip, thereby specifying the playback section of
the clip AV stream Then, as a result of arranging a
plurality of play itenms in the playlist, it is
possible to specify the order in which playback
sections are reproduced. Furthernore, it is possible
to contain play itens that-spécify a playback section
in different clip AV streamfiles in one playlist. do¥pog3g
ot her words, entities corresponding to a group of play
it ; Nnt-gy ' I i,st,As.not. l.imted to one
( cl ?jpl)gs“%?/ g?ird;:\a?n%lﬁ}g%g}}cg D ialil/éi %%[frrs A fer 3 L3Py
£ heirf Glahas LA A i:n.. 0 list.
[Oc?étg{ @ﬁi'l(?he rygl gt ﬁg%s@p of %%%ceﬂnlgbg g)e \F/)\é/e% T JT%SAV
starcim.pl aplenst sscan e gat ¢ ;
reference to one clip can b?ﬂn%adnedifq{gofng(ﬁjmﬁgi%]ﬁt& eorﬁ play
ity linsttheatpltaha il , pad nits gk Atb 1N OELROI A -t he order
. Furthernore, the relationship of reference between
int Whiied gidybevike sebjtdetrs eafe hedrrrided setrudermore, it
. playlist is broadly classified into two types of a
1Sr paISsphayl itst coRealiPl gyllaiystifteared taati rsipeali M) ayldistyback
(Virtual Pl ayList) on the basis of the reference
serkfani ensAipfewenlt cllilps AV 688%Ean THdesedn pirayldistyliist .
a playlist for an original title, in which play itens
InfBEhﬁerBégsst?éé#ﬁﬂ@@oﬁ@@d€§@@ndapgum@da ugiong af play

., video canera are arran ed_in the order in which they
1tgps contained in one playlist is not limited to one clip

AV stream file and play items that refer to different clips
can be contained in one playlist.

[0086]

The relationship of reference between clips and
playlists can be set freely. For example, reference to one
clip can be made from two different PlayLists at the IN
point and at the OUT point. Furthermore, the relationship
of reference between titles and movie objects can be freely
" set. The playlist is broadly classified into two types of a
real playlist (RealPlaylist) and a virtual playlist
(VirtualPlayList) on the basis of the reference relationship
with clips.

[0087]

The real playlist is a playlist for an original title,
in which play items for a video stream recorded and captured

using a video camera are arranged in the order in which they



SO07P0639 are recorded. [0088] The virtual playlist

is a playlist used to create a wuser-defined playlist

by nondestructive editing, and does not have a clip

(AV strean) unique to the virtual playlist. The play
itemin the playlist indicates one of clips

registered in the real playlist or in the range of a
portion thereof. That is,-itgis possible for the user

to extract only the necessary playback section fromu@pggsa
plurality of clips and to edit a virtual playlist by

areoldectiqg; (copying) play itens indicating the
section. [0089] The clipis a file of novie data that
is tegepged as a collection of data, which is a unit
necessitating playback for which continuous

syncheogk zatkonpphLaybhaek ; ot hat i . real-ti
pl ayback, is gugrggfeed,lgng %&a &ﬁﬁgd%gﬁdaqgiﬁ§e%&3 a

usstr~elamifidee f1Gyi1a AV 15t R AN, DA ti
file (O] ppl( Afor mat ib?n). [ 0090] il ??413512{55 ST foes

nogs heort entcldat AV st dddn Ivh WL A i BRI playlist.
recorded on the recording nmedium 14-1 in accordancé]

Thei phayhé tRREGNT Shiopaty.] ilstgedala f die AVE 1 sy

stored in this file. [0091] The clip information file
repd sefrede inhaheexiestls playd ist4br in the range of a portion
thereof. That is, it is possible for the user to extract
only the necessary playback section from a plurality of
clips and to edit a virtual playlist by collecting (copying)
play items indicating the section.

[0089]

The clip is a file of movie data that is recorded as a
collection of data, which is a unit necessitating playback
for which continuous synchronization playback, that is,
real-time playback, is guaranteed, and is formed of a clip
AV stream file (Clip AV stream) and a clip information file
(Clip Information}.

[0090]

The clip AV stream as content data is a file in which a
stream is recorded on the recording medium 14-1 in
accordance with the MPEG-TS format. Image data of the AVC
is stored in this file.

{0091]

The clip information file is a file that exists in a



SO07P0639 pair with the clip AV streamfile and that
defines attributes regarding a novie stream which

become necessary to reproduce a real novie stream

More specifically, a coding nethod of a novie stream

the size of a novie stream playback tinme -4 address
conversi on, playback managenent information, and
information that defines a-téipme-map (when the

recording mediumis a DVD) and the like, are contaiBggppg3g
inthe clip infornation file. [0092] As has al r eady

pag%e%1Q%§%%!b%q, | by 1 ren%ﬁﬁ? Aﬁﬁn the

|rectory struc ure e |ne

att@h%@k@F"Ieﬁﬁq %REAM Al QI o g%kﬁ?%}%y§Fe§Fcessary

t he BDW dleCtO are use ore

toClriep rioafu@emat ireR1 fi Ip t
Oré?%egtlvely [O&9%0Eg%ef?&%h%ges£@¥§§F%% E%C%?iy' a

cogiivignmethil bef ar anee et @t Bgs. 42 ta AD, v1e tream,
exanpl e of a procedure in whi ch a clip o a o AV

plsybeain antea-pl aydists acenceeal g, | ﬁlaQBQ&Qaﬁgﬁag%EHt
vi deo recordi ng and capturing u5|ng a Vvideo canera.

infoos4Liss, shodninfiotrhetibgureatone M@ it @AweSmap (when
created for each section fromwhen the user starts

thei degordévpdinediumt ik at b¥Dyi dedl teeondikeg agestepiredned
For exanple, the section fromwhen recording is

1nsFﬁ?t§élP|ﬁ@foﬂmﬁtﬂonhéliecordlng is stopped is
registered in a novie playlist (Mwvie PlayList) - 42

[0092]

As has already been described with reference to Fig. 13,
in the directory structure defined by AVCHD, “PLAYLIST",
"CLIPINF", and "STREAM" are arranged directly below the BDMV
directory and are used to store playlists, clip information
files, and clip AV stream files, respectively.

[0093}

Next, a description will be given, with reference to
Figs. 4A to 4D, of an example of a procedure in which a clip
of a clip AV stream and a playlist are created in accordance
with video recording and capturing using a video camera.

[0094]

As shown in the figqure, one play item is created for
each section from when the user starts video recording until
the video recording is stopped. For example, the section

from when recording is started first until the recording is

stopped is registered in a movie playlist (Movie PlayList)



S07P0639 as a play item (PlaylteM #0) having a seria
nunber 0. Furthernore, the section fromwhen the

recording is started next until the recording is

stopped is registered in a novie playlist (Mvie

Pl ayList) as a play item (PlaylteM #1) having.a seria
nunber 1 (the sane applies hereinafter). [0095] The

real playlist has one-to-onejgorrespondence with the
content of an entity, that is, a clip AV stream They7ppe3g
i ndividual play itens registered in the real playlist

haql j [ nf t t he pl tart, i nt dth
<o g e Tt ey St ot et g
f | i V St . Fuyrth b
roly ey 8, 1R, A SR S BB 0 2 oreen

neker {:0571ng 1e0oding SS9 t I t.er m_ned buf f er. .
del, such as ean uné@??]so%to pzegP ovér loSvF/ed"fedgr%n 8 movie

no
pl&ﬁﬂ.&"sl‘&w (MRefikerr1 2498s N0t o &l [h148 %ac]gmeig’ 1 agJCIf%éfis"H)h

ich continuous reproduction is perfor

hasthgass sesigadepdes bl q+nEach R ayditiem (exel; ‘%L‘ﬁc%r e

the play itemat the begi nning of the playlist ol ds

a Cobdettion condition (that is, whether or not

seanl ess play is possible) with the inmediately

pr eCleeli ngapl @yayil st h§9086E-Eachnti ABriBEpURAENSLALESH

video recording, a mark as an entry mark 1s attached
theocpheebégpfinengeotitlye phay iitsema( anipeRdtr ytreek.i N The
. the playlist is also referred to as a "playlist mark
ingpyigualcréagr ivene pegybitstedariks téei stailnpddylist hold
time information on the play start point and the play end
peint of the corresponding playback section of each of the
clip AV streams. Furthermore, in a movie stream, including
an MPEGZ-TS, as a result of performing coding so that a
predetermined buffer model, such as an underflow or an
overflow of an internal buffer, does not fail, "seamless
play"™ with which continuous reproduction is performed across
streams is made possible. Each play item {excluding the
play item at the beginning of the playlist) holds a
connection condition {(that is, whether or not seamless play
is possible) with the immediately preceding play item.

[0096]
Each time the user starts video recording, a mark as an

entry mark is attached to the beginning of the play item {an

entry mark in the playlist is also referred to as a

"playlist mark (PLM)". One or more playlist marks exist in




S07P0639 the playlist, each of which has a role of

i ndicating a specific playback position of the clip AV
stream In one playlist, a serial nunber that is
consecutive along the time axis is attached to each
playlist mark. Furthernore, each playlist mark

registered in the playlist holds the serial nunber of

the play itemto which such @a3mark has been attached

and tinme stanp information indicating the playback gg7prog3g
position of the clip AV stream [0097] Then, one clip

trAVaLhaamd | 18 45 Jﬁy@ldcr?thaté,“eao‘jéé’i?sgop?f‘ Ai\yﬁ’cijtc]t;agcg]ﬂq a

recorded and capture reans. ec

sprdiiile RAGREH Latddg {l &y I;ctl’fé)rcm C?F\! CMé.aﬂﬁyousln one

synchroni zation playback, t s, real-tife playback,
pliay 1 iGuar antead. o A A ESWHA1Ofi & S8 iR %loodqgofthzf time

information file wused to define a coding net

axiBViie streaNed i Szt fifa A Vi St r eam r e MRAK  cach
time -> address conversion, playback managenent

pliaylldstatieak wediister@mp iwher tdiey riesonding el Wadis)
a DVD), and the like is created. [0098] There is
nupbstr odt itdres ptllegt idapl ayl iwsti drdadrs almnays had aeed, at
t he begi nning of the novie playlist (MviePlayList).
atHewbeer anchd ipesisttison dfnfa rpladyildrs ti marda t ican te pavedack
along the tine axis by a subsequent editing _
pogpérani 64. Hheogdjin A¥4 stream.

[0097]

Then, one clip AV stream file is formed at the division
of the recorded and captured streams. One clip AV stream is
a unit necessitating playback for which continuous
synchronization playback, that is, real-time playback, is
guaranteed. As a result of this, a clip information file
used to define a coding method of a movie stream, the size
of a movie stream, playback time — address conversion,
playback management information, a time map (when the
recording medium is a DVD), and the like is created.

[0098]

There is restrictions that a playlist mark is always
placed at the beginning of the movie playlist
(MoviePlaylList}. However, the position of a playlist mark
can be moved along the time axis by a subsequent editing

operation.

[0099]



S07P0639 Each playlist mark beconmes an entry position

at which the user accesses a stream Therefore,

sections (and the section fromthe final play item

mark to the end of the final playlist) divided

bet ween adj acent entry marks becone mninmum editing

units that can be viewed by the user, that s,

“chapters”. As a result of-asnanging play itens in the
order of playback and arranging playlist marks in tRe7pge3zo
desi-red order of playback, the order of the playback

f i h | t t, d
o eath pagiidn e g AL el
thePeGdy GRldLhe A a0|sl=trr%éir& y qhére@for layl dst§, ar and the

col l ected and presented as a group of’ ‘consecu

seehapirerry did trhe fser. Jily @taé}ﬂp'n% N d Q%eheeﬁﬂ) the

screen of a video canera, thunbnal s (or t

fimeni e9.alyl e )c ki iar iRledy Idettw JeBy kac%%ﬁdéritorér{tsfq}l%%i:]@ss e come
play start point) of still inmage franmes at "each

mipliayin sdindm ypdsist itort Whirchalefiidiesy aehafd &fse @l & hat
di splayed in a list, so that an editing envi r onnent

iSl,n"uhlapseo?fs"chaymseras resulpr @ff ded-adreyitte pissy .1 ddik0ln the
C. Data Layout on Optical Disc In the data recording

ordgparat id aybackordiong rirertdtiing  pdrbyddistemtaridatian the

~ recording is perforned on the optical disc 25 on the

depaspd efdgrf dfe Pdypybemki, n themplridenc e fitihte WRvba4% of each

section of the clip AV stream registered in the playlist is
defined.

[0100]

In the product specification, a plurality of real
playlists are collected and presented as a group of
consecutive chapters to the user. For example, on the
editing screen of a video camera, thumbnails (or thumbnail
movies in which a playlist mark position is used as a play
start point) of still image frames at each playlist mark
position, which defines a chapter, are displayed in a list,
so that an editing environment in units of chapters is
provided to the user.

{01017

C. Data Layout on Optical Disc

In the data recoxrding apparatus 1 according to this
embodiment, data recording is performed on the optical disc

25 on the basis of a file system in compliance with UDF



SO07P0639 defined by OSTA. In UDF, by adopting a

packet writing nethod, processing, such as addition

and deletion of files on an optical disc, can be

performed via a normal file system UDF is a file
systemin which witing is possible from nost of

operating systens (OS) and also the witten file is

such that reproduction conpajsbility on the OSis

realized without a special reading program and 7P0639
content in the optical disc can be manipulated in FH

IFRBAAIERTE SO 4P B Sk oAt Ting

" oo o R aBsar S o adtor i g e s g 1es
I S e e i R e P
sybeemat t ypg and;f ickg s % S%%P%%f% %rﬁggﬁéﬁﬁﬁgﬁﬁﬁglble

performed on an optical

fraacmgsttb@noéega@%%) %%Eu%eoldsfi Lhey ghrue 5}1%9%&*{%%

of an optical disc is SIC i nformation use
filechgnsaehanhapt repl odiuse i oW icGh b%l%quQ§8@anh%ﬂ%go

nore vol une structure descrlptors (Volunme~Structure
reE@szedeDtB¢utnaMBp@blanfQé&&hh@npréégﬁmasa%dt%%%tent in

regarding a volume structure, an idéntifier, and
theeeptdnal nfibsaataonpe mSndpsqatbadln[Q$@4baﬁ@ manner as

for a hard disk, a floppy disk, and a USB (Universal Serial
Bus) flash memory. In the following, UDF 2.50 is assumed,
but the data recording apparatus 1 according to this
embodiment can also be applied to another file system.
[0102]
Fig. 5 shows a data layout immediately after physical

formatting and file system recording processes are performed

on an optical disc.

[0103]

A VRS (Volume Recognition Sequence) recorded in the
inner periphery of an optical disc is basic information used
to recognize an optical disc, which is composed of one or
more volume structure descriptors (Volume Structure
Descriptors) in which information, such as a type regarding

'a volume structure, an identifier, and version information,

is described.

[0104]




SO07P0639 A VDS (Vol une Descriptor Sequence) includes

basic information regarding a file system

configuration in an optical disc, in which

information regarding the content of the volune

structure, such as the start position of a partition
~(Partition) and an LVIS (Logical Volune Integrity

Sequence) and pointer informadi-on to a root directory,

is described. [0105] An LVIS is data containing s07r0639

information on the status of an optical disc, such as

fi1ee a7 SholnfeokPer ekt ofofafetan) Aleh FARenaro1c

inYehae i Bas ¢eigRt-efi nRoiantAarn), | é%gﬁicdﬂygﬁﬂ%$ﬂ¥%n in

informati on on the starting position an e size” &

optheaYD8iskn tihe wHREnh tilaﬁo‘f%tii%np%fe@atﬁﬁ%%ﬁée ddr@eInt o

pl aced within the volune structure i'n packet s

thbaveluheestwuitigr, Gndhhesother shand, RS Phs 4
restrictions and essential conditions regarding data

pawtiting, (Phrhasibeen andeeinded rishat.oan AYDR Jisireaordedity

at at least two |ocations anong the three |ocations
Segfienhe) 266thpbdgiteal indorontibst toA¥DPbott ke fdotalry, is

| ogi cal sector nunmber N in which recording ends, and
desfgibedi cal sector nunber 256 sectors before N (2nd

AVDP and 3rd AVDP). [0107] A partition (Partition) is

a spak®For recording files 47

An LVIS is data containing information on the status of
an optigal disc, such as the size of the available area and
the number of files of an optical disc.

[0106]

An AVDP (Anchor Volume Descriptor Pointer) is data
- containing information on the starting position and the size
of the VDS. 1In the UDF, the VDS is permitted to be freely
placed within the volume structure in which packets have
been written. On the other hand, as one of restrictions and
essential conditions regarding data writing, it has been
decided that an AVDP is recorded at at least two locations
among the three locations of the 256th logical sector (lst
AVDP), the final logical sector number N in which recording
ends, and the logical sector number 256 sectors before N
{(2nd AVDP and 3rd AVDP).

[0107]

A partition (Partition) is a space for recording files



S07P0639 of user data such as clip AV streans and

file systeminformation regarding the files, and the
structure thereof is defined within the VDS. [0108]

A netadata partition (Metadata Partition) is a space

for recording netadata that is file systeminformation

for managing the files of user data, which is

provided in the partition; amd-the structure thereof

is defined wwthin the VDS, [0109] A netadata filegp7pog3o
ICB (Metadata File ICB) is data containing data

i t { t th f
o P il Sl o RS Y ofe'a&'l%% g‘iﬂaleﬁ.stfﬁa%ef?ﬂ e
:Lnlf@@n(a'\@t(ﬁfj%a@cﬁ tfHd gll@ é}fl o an ont unrlengchelfeof

i nformation on the recor di ng posi ‘e

i sa Jegtigeat & ikiinBR Hd hed Met adat aBltrmpFlle) (to be
described later). [0111] Exanples of neta-information

recoonded]in the netadata partition include an FSDS
an I CB (Information Control Block) and an FID (File
| deat nttedabasphirpt 06 pncrsRt-adafer paeash idhhegtory

file. [0112] An FSDS (File Set Descriptor Sequence
fors r¢apading8metadata that is file system information for
managing the files of user data, which is provided in the
partition, and the structure thereof is defined within the
VDS.

[0109]

A metadata file ICB (Metadata File ICB) is data
containing data information on the starting position and the
size of the metadata partition.

[0110]

A metadata bitmap file ICB (Metadata Bitmap File ICB)
is data containing information on the recording position and
the size of a metadata bitmap file {(MetadataBitmapFile) (to
be described later).

[0111]

Examples of meta-information recorded in the metadata
partition include an FSDS, an ICB (Information Control
Block) and an FID (File Identifier Descriptor) created for
each directory and file.

[0112]

An FSDS (File Set Descriptor Sequence) is data



S07P0639 containing basic information for managi ng a
group of files of user data and contains, for
exanple, information regarding the recording position
of the root directory. [0113] An ICB is a descriptor
.for describing a directory or a file and contains
information indicating the | ocation where real data
of a directory or a file is #8coerded. The FIDis a
descriptor containing information indicating the S07P0639
| ocation where the ICB of a directory or a fileis
cdrRGarR I : [ ry IS d. by
FI D grgg%}ﬂ%$aﬁ %%§Ofﬁ§§§§8{é§%ﬂ]ﬁéﬁ%é%%§1%’ﬁh&%ﬁ?é%gtﬁéﬁes
ofPesidr it a@rChdJr®Riids, Wi recor, g sition
of a child directory of t@ﬁﬁ%ﬁlof'yqor?ﬂdﬁfﬁzdﬁ
rediavelirlyy thel ewdordieseiddetkidiDldd]tnd nddie JBtadaa,
partition immedi ately after the file systemis
i ni foaldzed, as shown in Fig. 5 only the ICB and the
FIDs (Root dir FIDs) regarding the root directory
(Ro&n IGBribCB)dextstiptirereaf Hescredthgt aMigectory or a
directory is created in the partition or a file is
fidecgndegoniatine idificgwtadriyon dmdiCRtamdy aheFllDcation where
regarding the new directory or file is additionally
reade gadad Oifn at Ha restadat ® mar thitlicord santbccaldsa}. aivhd ID is
in which the recording position of the ICB of the new
2 gepedtipiy rofontpd niledddedammed ion dddiidadriald ythe location
recorggd in the FIDs of the parent dipectory.(}OllS] -
whgge the ICB of a directory or a file is recorded. The

real data of a directory is formed by a FID group, that is,
FIDs, each of which indicates the position of each ICB in
which the recording position of a child directory of the
directory or a file directly below is described.

[0114]

In the metadata partition immediately after the file
system is initialized, as shown in Fig. 5, only the ICB and
the FIDs (Root dir FIDs) regarding the root directory (Root
dir ICB) exist. Thereafter, each time a directory is
created in the partition or a file is recorded in the
directory, an ICB and an FID regarding the new directory or
file is additionally recorded in the metadata partition and
also, an FID in which the recording position of the ICB of
the new directory or file is described is additionally
recorded in the FIDs of the parent directory.

[0115]



SO07P0639 An SBD (Space Bitmap Descriptor) is a file
in which a used area in the partition contains data
described in a bitmap format when, in particular, the
recording mediumis an overwitable type. [0116] A
nmetadata bitmap file (Metadata Bitmap File) is a file
in which a used area in the netadata partition
contains data described in &%bitmap format when, in
particular, the recording nediumis an overwitabl g37pgg30
type. [0117] A netadata mrror file ICB (Metadata
M r rar sEil , msShOL arl .0.t he above-descr.i bed,
et adar Ebf ?|S§g|@ésf31?§“g§a?§%c"t&%ttéﬁr ing i°n &ﬁﬁatlinoﬁ’%&r?h 2
uskle agtear i g oSt i d the net t.a
partition. [Ollgiatﬂtﬁnl%lt%l:rg éé%%%mﬁﬁ%ael%sa eb% he' @
biftla® FStRM Wherd Niitd &ld t f | S-HepGld | .
a bf@t map format that %r@g?uelﬁ'n 15’\2};&1(:]%16;% rretcr{ dzkallllgt?egjllﬂn s
anl CBeranietadat a ipid.map file 1CB, a netadata
partition, the SBD, a netadata bitmap file, and a
met &dat&lmrror file are recorded is a used area.
Herei nafter, each tinme a file is recorded in the
pardimebadatehbibnapepile Ypdabedral B1tBhp FAla) is a file
_simlar manner, in the netadata bitmap file
inj whgghatelypedf taeat he ftihlee meytstderna partittiialn zedtaikes data
fact -50
described in a bitmap format when, in particular, the

recording medium is an overwritable type.

[0117]

A metadata mirror file ICB (Metadata Mirror File ICB),
similarly to the above-described metadata file ICB, is data
containing information on the starting position and the size
of the metadata partition.

[0118]

In the SBD immediately after the file system is
initialized, the fact is described in a bitmap format that
the area in which a metadata ICB, a metadata bitmap file ICB,
a metadata partition, the SBD, a metadata bitmap file, and a
metadata mirror file are recorded is a used area.
Hereinafter, each time a file is recorded in the partition,
the bitmap is updated.

[0119]

In a similar manner, in the metadata bitmap file

immediately after the file system is initialized, the fact



S0720639 is described in a bitmap format that the

area in which FSDS, and the 1CB and the FIDs of the

root directory are recorded is a used area.

Hereinafter, as a file is recorded in the partition,

the bitmap is updated each tinme a new I CB and FIDs

are additionally recorded. [0120] The VDS that is

basic informati on of the vol gpe- structure can be

freely placed outside the partition, but the SO7P0639
recording position of the AVDP in which the recording

| bed i d
s ol e Vo derlbet s sl il deced
ankPs$d & rént&q:rﬁ%f 4815 ’%\fDEI):h(%:I VDSrE c%lrFe%Qo(rg}El) ¥ %S hegerded

Descriptor) -> file entries I es

r @Oty r ry
1s(| o (')Sre‘ri:iatalex(c}énaocorﬁeﬁ:cﬁﬁlf t?g({( (%'EC%) P% e roé%orded in the
pagichieqionr,y thid & iifd cdAng 'eﬂef&{ “P_Blt oy CIFe%\Prchﬁ Yng

(File ldentifier Descriptor: FID) 1n e root
Flisr eateoayiait ildeB 1afy fid@rgagdata. [ 0121] The

directory structure having a video recording

funcbilsn] which is defined by the AVCHD standard, is

as has already been described wth reference to Fig.

13. Tihs ¥RABwhhainiFi gasbe fhéodinaegbar vy rsthyctvnamshown

in Fig. 13 does not exist in the data |ayout
strarEdirgt sy &ft dreelley bilkeesy stamides wreeatad.i idh22]but
thé recording position of the AVDP in which the recording
location of the VDS is described is strictly decided.
Therefore, access to the file data in the partition is
possible in the order: AVDP — VDS — FSD (File Set
Descriptor) — file entries (File Entries: FE) of the root
directory — information control block (Information Control
Block: ICB)} of the root directory file identification
information descriptor (File Identifier Descriptor: FID) in
the root directory — ICB of file — data.
| [0121]

The directory structure having a video recording
function, which is defined by the AVCHD standard, is as has
already been described with reference to Fig. 13. As shown
in Fig. 5, the directory structure shown in Fig. 13 does not
exist in the data layout immediately after the file system

is created.

[0122]




SO07P0639 When an AV streamfile is to be recorded on

a recording nediumin conpliance with the AVCHD

standard, at least, a BDW directory needs to be

created directly below the root directory and al so,

directories "PLAYLIST", "CLIPINF', and "STREAM need

to be created in the BDW directory in order to store

playlists, clip information $iles, and clip AV stream

files, respectively. [0123] Wen the recordi ng nmediggmppe39

is to be renoved fromthe data recordi ng apparatus

10, whhrordenyt |S he A st andard, .

sung??e%go%VegF§§%@h%§%%JEﬁ,¥§g?eaﬁ3cR6§5%Tﬂp AeERTding
me@fi 8mNeh ed Ryt ' | nct,i |

t he Rrmggﬁﬁgg?%%%iﬁgﬁgfg%QWfﬁﬁ%&%ﬁ#m§%ﬁ%%ﬁwva
BDEIVT @Gt ordy0hedlis Tthe ew dRald o Q@ AIFE0he root

i nvolves that an 1CB containing informtion
difrediteaty B@d Be sk CAridicrg draead i'an i, Tdihe redlrmai@r ofang

the netadata partition is created and recorded in the
"shREANAt acpalr ttict ben cr@aftldd groumhe BIMV i reddd®y 8AWYder

of which indicates the recording | ocation of each |CB
towsthreegdnglticts, chilligp dinfecteri cor fa ifdd,e adid ectiy AV

bel ow as the real data of the directory, is recorded
strpamhélilgst adatsaepantietliyon, and an FI D indicating an

I'CB of a new directory is added to the FIDs of the

par E%t28irectory. The new creation of a directory

further involves a process for 52
When the recording medium is to be removed from the

data recording apparatus 10, in order to satisfy the AVCHD
standard, sub-directories, such as JAR, JO, and AUXDATA,
which are not necessary in the video recording function in
the R mode, need to be created directly below the BDMV
directory. |

[0124]

The new creation of a directory involves that an ICB
containing information indicating the recording location of
the real data of the metadata partition is created and
recorded in the metadata partition, a FID group, that is,
FIDs, each of which indicates the recording location of each
ICB with regard to a child directory or a file directly
‘below as the real data of the directory, is recorded in the
metadata partition, and an FID indicating an ICB of a new
directory is added to the FIDs of the parent directory. The

new creation of a directory further involves a process for



SO07P0639 updating the netadata bitmap file as a

result of recording the ICB and the FIDs of the

directory in the nmetadata partition. [0125] Fig. 6

shows a portion of the structure of nmetadata when the
directory structure shown in Fig. 13 is created on a
recordi ng nedium The FID has been descri bed as _
information indicating the-I®zation where the ICB of a
directory or a file is recorded. As an exception, the7p0639
FID at the beginning of the FIDs indicates the

i I f . I of . the parent directory.
uEREEEE) oo abe P 26 Tt ot ety & EecHding
thendicga t rFeGRr 4 ti | 0

di rect %?131 EF%S t hat Qjefqugﬂteﬁ?eﬂnet%}ﬁrgé % gcr}{aeo?&.et%aé:al:l D
paa@tithenkegi nning of the root directory FIDs indicates
the recording | ocation of the root directory I1CB and
al spp1ehe other FIDs indicate the recording |ocation

of the ICB of each sub-directory of HDAVCTN

CERF1¢| CATEhoanda BBWioh03271theTherheBuet themBPMMata
directory indicates the recording |ocation of the

whBDWHE| D3 rewfriosty arteucieirentshiciwes itherienf .13 The dddataid on
the begi nning of the BDW FIDs indicates the

a reeording medawvivon Ghet M3 Dr bats dierectdarsyeiCBdnrg al so,
the other FIDs indicate the recording |ocation of the

infepmafionsgndicating the location where the ICB of a

directory or a file is recorded. As an exception, the FID

at the beginning of the FIDs indicates the recording

location of the ICB of the parent directory directly above.

[0126]

The root directory ICB indicates the recording location
of the root directory FIDs that are the entities thereof.
The FID at the beginning of the root directory FIDs
indicates the recording location of the root directory ICB
and also, the other FIDs indicate the recording location of
the ICB of each sub-directory of HDAVCTN, CERTIFICATE, and
BDMV .

[0127]

The ICB of the BDMV directory indicates the recording
location of the BDMV FIDs, which are the entities thereof.
The FID at the beginning of the BDMV FIDs iﬁdicates the

recording location of the root directory ICB and also, the

other FIDs indicate the recording location of the ICB of



SO07P0639 each sub-directory of STREM PLAYLI ST,

CLIPINF... [0128] The PLAYLIST ICB indicates the

recordi ng |l ocation of the PLAYLIST FIDs, which are

the entities thereof. Before the AV streamfile is
recorded, the PLAYLIST FIDs have only the FID

indicating the recording location of the I1CB of the

BDW directory directly abeve3 ¥YWen an AV streamfile

is recorded in a formin which video SO07P0G39
recording/editing is possible, an FID indicating the

-8C Qr8iRg RQsi L f r layli st
eafi l e create zftsf}grbr]gsslﬁl:{ﬁ?'s Eerﬂé%Lgl?é e‘doéslultcgcﬁ%@i Vel y.
[0128128YWen a directory, which is defined by the

AVCHD standard, is not created at the time of an

i ni thal PZARYISEr 06853 nARda +EQr texanple, /S i
M/ CLI PI NE. and M/ PLAYLL'ST are to ggrggggtg§5§¥hgﬁeof

- thef PEAYILIGY #IDM) Ghidh A stHeaRdid & d SHEIMed pafore
problens arise in that a buffer for tenporarily

thet 8ii Bg rebrediid euntsl Irddie qcgatimen MAMINGSe F1Ds have only
directories is conpl eted becones necessary, the

thee&IDt iimgd case ngaphlel Irctoy rofi idh e cappariat WS ithe TCR of the
deteriorated because a delay occurs due to a

BDYVr détreryoeyedtirectpryoedoye .anthidie anr izsk safrcain file is
occurrence of an error due to a wite process becones

refpgAedhén ehésemdiinerhdcheyigiee areatred.nd/@H30ing s
order to quickly start recording an AV streamfile, -

poggible, an FID indicating the recording position of the

real data of the playlist file created as a result is

recorded successively.

[0129]

When a directory, which is defined by the AVCHD
standard, 1s not created at the time of an initializing
process and, for example, MV/STREAM, MV/CLIPINF, and
MV/PLAYLIST are to be created at one of timings at which an
AV stream file is recorded, problems arise in that a buffer
for temporarily storing streams until the creation of these
directories is completed becomes necessary, the real-time-
use capability of the apparatus is deteriorated because a
delay occurs due to a directory creation process, and the
risk of an occurrence of an error due to a write process
becomes high when these directories are created.

[0130]

In order to quickly start recording an AV stream file,



SO07P0639 the creation of directories, such as

AUXDATA, JO JAR, and META, which are not used in the

user data recording process, is further postponed.

For exanple, when these directories are to be created

in a process for renoving a recording nediumfromthe

data recording apparatus 10, if the creation of the

directory fails, an invalid sgate is reached in spite

of the fact that the user data has been recorded S07P0639

successfully. Even if the creation of these

Y A - in the case t wite error

tk%cccﬁrfetsa%gto?ﬁf ﬁi ﬁr:geecg% rluenpsdaﬁl‘h et fgg{[)aﬂ%'u rgg’/BR, and
MEaddi tirgnral o in F q_Lt e, parent director

the user dg?gggﬁgiLgﬁgiﬁaJEEV% %ﬁgld%kﬁuﬁ%ﬁﬁfélng process,

i ssuRGesehuldos tgMeRt, b@g@@%ﬁ%ﬁﬂ- B Uhese directories
reco |

Accordingly, in the data ng apparatus 1

aracee ten@ reatiehi S rembdidmids ddy trlﬂé‘?noQiri‘?'%esas f¥ording
initializing an optical disc, not only pnysica

mefddunatitriomg thendaftal &esystamy NG PrHOCesSeSHhPWreation
also a process for creating a directory and a file,

ofwiheh darecdefriyndd iy, t ke iAWGHD Stsandar ds ivdddiedatd spite

| ayout shown in Fig. 5is performed. Fig. 7 shows an
ofekagpifecst thheé sheuatsere daft sa hadabachayeldicraizan

optical disc imediately after such an initializing
SUGFEEESYLILY . peEvenmdd. ths caraid seer fthemet ke rddtgiriess

an 1 CB and FI Ds, which are netadata regarding each
SUBFREEfor yishBRnCRASFit§at13, virdte shreadpdosers recdtted ime

in. the metadata partition. O course, the used area
ofingﬁglpg5getadata, such as additional recording of FIDs
of the parent directory, the user data that should have been
recorded successfully cannot be reproduced.

[0131]

Accordingly, in the data recording apparatus 10
according to this embodiment, in the process for
initializing an optical disc, not only physical formatting
and file system recording processes, but also a process for
creating a directory and a file, which are defined by the
AVCHD standard, in the data layout shown in Fig. 5 is
performed. Fig. 7 shows an example of the structure of a
data layout on an optical disc immediately after such an
initializing process is performed. As can be seen from the
figure, an ICB and FIDs, which are metadata regarding each

directory shown in Fig. 13, have already been recorded in

the metadata partition. Of course, the used area in the



SO07P0639 netadata partition shown in the figure is
reflected in the data of the netadata bitmap file.
[0132] As shown in Fig. 7, when all the directories
and files, which are defined by the AVCHD st andard,
have been created at the tinme when a process for
initializing an optical disc is perforned, since a
directory creation process-degs-not occur while the

user data is being recorded, the real-tine- use 80790639

capability of the apparatus when video recordi ng of

meRYSELERMS o IRr QY w&[elgg%% Sf%,pm{%egggc"[ﬁ%gfst%?e% In the

ecto Yy creatlon pr

da't@' Ufalt'héa&ne%gda%ap%rlt%? |'s possible to reduce
the risk t wite error occursmastateln

whi ¢b1ghe user data is recorded and also, it is
possible to prevent the risk that the | oss of the

USGAsdgﬁ@wﬂcﬁﬂrﬁlﬁue7 tQnkRe8qr Pfe hgiééﬁorﬁeg aﬁd files
shows, in a flowhart, a processing procedure !

whii Bht bkl defgnad @Qtt%@ 2GS0 s&%%%%kd A%&wé“ﬂéena reated
physical formatting process is performed (step S %

atahtet héneawheheasysbemsise o diing thEA68SSHd Sin Q%&EQ%EEQISC
(step S2). As a result, the recording surface of th

1sopEréakmdd$CSESCEOaﬁddrentar@at&eb@i@ﬂtp&%@@%sl@o@sgnot
'ocgﬁr-wggle the user data is being recorded, the real-time-
use capability of the apparatus when video recording of an
AV stream is improved.

[0133}

Furthermore, since a directory creation process does
not occur after initializafion is performed, it is possible
to reduce the risk that a write error océurs in a state in
which the user data is recorded and also, it is possible to
prevent the risk that the loss of the user data occurs due
to the error.

[0134]

Fig. 8 shows, in a flowchart, a processing procedure
for initializing an optical disc.

[0135] /

At first, a physical formatting process is performed

(step 81), and then a file system recording process is

‘performed (step S2). As a result, the recording surface of

the optical disc is formed in a data layout shown in Fig. 5.



SO07P0639 [0136] Next, a directory creation process is
perfornmed successively (step S3) with regard to each
directory defined by AVCHD (step S4), thereby
obtaining a data |ayout shown in Fig. 7. [0137] Fig.
9 shows, in a flowhart, a procedure of the file
systemrecordi ng process perfornmed in step S2. [0138]
At first, a VRS is recorded §9 the inner periphery of
a disc (step SIl), and then nain and reserved VDS angppg39
recorded (step S12). [0139] Next, a netadata file

| CB b?3gﬁich the real data position of the netadata
par{| ifon is described is recorded at the starting

f iLi .ep S13) . [0140 L 4h
sechaly of 3t BeBRLELLT A0e6RG8R B3k LO140L . Next, fhe

recordi ng | ocation e feal a

Bi-brRR vidihe (s3 deteenm tadata bitna .
SUBLIEERA OINE (St ity e SIS A B defined

by avontded sitkp g, PahdARN JoteR i)z 9144 i

Furt hernmore, the net adatbgﬁm rror J?h ea I éja \]Ajlnaiyc Ulthasshown i

Fithe7sanme content as that of the netadata file ICB, is
recorded in the partition (step S15). - 57

[0137]

Fig. 9 shows, in a flowchart, a procedure of the file
system recording process performed in step S2.

[0138]

At first, a VRS is recorded in the inner periphery of a
disc (step S11), and then main and reserved VDS are recorded
{step S512).

[0139]

Next, a metadata file ICB in which the real data
position of the metadata partition is described is recorded
at the starting sector of the partition {step S513).

[0140]

Next, the recording location of the real data of the
metadata bitmap file is determined, and the metadata bitmap
file ICB in which the location is described is recorded in
the partition (step S14).

[0141]

Furthermore, the metadata mirror file ICB, which has
‘the same content as that of the metadata file ICB, is

recorded in the partition (step S$15).



SO07P0639 [0142] Next, an FSDS, a root directory |CB,
and root directory FIDs are recorded in the netadata
partition, in which the recording |ocation is
indicated by the netadata file ICB (steps S16 and
S17). [0143] Next, an SBD is recorded in the
partition (step S18). The SBD is conposed of data
such that the fact is described- in a bitmap fornmat
that the recording areas of a netadata file ICB, asgg7pne39
nmetadata bitmap file 1CB, a netadata partition, a
met agayabitmap file, a metadata mrror file ICB, and
the SBD have been used in the partition. [0144]

hbXNetheaHEFQQQtaabkbgﬁpdf'E%tb%gr%%%rdggdano@edlrectory
recordi ng | ocation i ndi cat ed e metadata bit

FIDs @reCBedosiien 3119)theTrﬂr%{a-aaaadaat At Jie b h the

conposed of data such that the recor ing ‘area o

reESk8,inghea ocaeti ot HeCHIM cdied BN HN & dtQRda tdi rﬁC]:[é) rﬂ?B
FI Ds has been used is descrlbed ina bitmap format in

(steesmétladana partyi.tion. [0145] At this point, since
the size of the available area of the optical disc
and[@hé3hunber of files recorded in the partition are
decided, the LVISis recorded in the area outside the
par¥extonastep £520yecpoddd]) in 5Be partition (step S18).
The SBD is composed of data such that the fact is described
in a bitmap format that the recording areas of a metadata
file ICB, a metadata bitmap file ICB, a metadata partition,
a metadata bitmap file, a metadata mirror file ICB, and the
SBD have been used in the partition.

[0144]

Next, the metadata bitmap file is recorded at the
recording location indicated by the metadata bitmap file ICB
(step S19). The metadata bitmap file is composed of data
such that the recording area of the FSDS, the root directory
ICB, and the root directory FIDs has been used is described
in a bitmap format in the metadata partition.

[0145]

At this point, since the size of the available area of
the optical disc and the number of files recorded in the
partition are decided, the LVIS is recorded in the area

outside the partition (step S20).

[0146]




S07P0639 Then, three AVDP are recorded at the

respective |l ocations decided by UDF (step S21), and

this processing routine is conpleted. [0147] Fig. 10
shows, in a flowhart, the procedure of the directory
creation process perforned in step S3 of the

flowhart shown in Fig. 8 [0148] At first, it is
confirmed that a directory-hagi Ag the same nane as

that of the directory to be created now does not gsg7pog3g
exist in the partition (step S31). [0149] Then, the

I t akpi ' r [ regardi ng.the recording
| ocat oh SR O Takt SosP R i Sevory 6 e e
. cakd u is, Fl each of .
10%?%?13@% ndi cﬁsﬁﬁ%@sﬁ%éﬁﬁ%l)e(acaf{lcPsééuo% Bpocessing

roditieet ary dnfacilay. below as the real data of the
directory and a file, are recorded in the netadata

par{otéon (step S32). [0150] Next, as a result of
creating a new directory, the FIDs and the I1CB of the

di rBcgor y0sehwiveg a8 a pabebhaid,thte Broeeli@r¥ of the
structure are updated (step S33). Mdrre specifically,

dirhetPrd icmgatdnngrihe ssCReaffdmediaw sHIELEDIF ithe
added to the FIDs of the parent directory. The |CB

flewmhairhs shherf ilne Fdigze 8i.nf or mati on. Since the file
SIZFO%ES]

At first, it is confirmed that a directory having the
same name as that of the directory to be created now does
not exist in the partition (step S$31).

[0149}

Then, the ICB containing information regarding the
recording location of the real data of the directory to be
created, and an FID group, that is, FIDs, each of which
indicates the position of each ICB of a directory directly
below as the real data of the directory and a file, are
recorded in the metadata partition {step $32).

[0150]

Next, as a result of creating a new directory, the FIDs
and the ICB of the directory serving as a parent in the
directory structure are updated (step $33). More
specifically, the FID indicating the ICB of the new

directory is added to the FIDs of the parent directory. The

ICB contains the file size information. Since the file size




S07P0639 of the parent directory changes as FIDs are
added, the ICB of the parent directory is also

updat ed. [0151] Next, the netadata bitmap file is

updated so that the area where the ICB and the FIDs

of the new directory are recorded in the netadata
partition is placed in a used state (step S34).

[0152] Then, the content of5phe LVID (Logical Vol une
Integrity Descriptor) is updated (step 535), and tBhSppg3g
processing routine is conpleted. [0153] Here, the

L [ ; riptQrs constituting the V] S and
Ofc\ct){lr};{3 aip%ls, etogjlé%gzsrrcr%ﬂé? C?lr?fnc%’ensatafsoﬁ%? gé}ﬁaena?ji it ffdre ICB

used sJ f 4 | tion, ilable size of the
Ofpartiﬁaﬁ,&t I%rlﬁg}t%g{rynt&ﬁbe%rl%¢q%ﬁ%§£‘t he total nunber

of (dirkegtories, and the like. The updating of the
LVID in step S35 neans processing for updating the

varyeng, vaheemea6a8t di Bdrhapa rdh LeGLOL Y bhal &8 PEWLY rhe
created. More specifically, the updating is a process

arter whpdat ithg tos aval wee ofipd zaTable dhatyictory are
i nformati on for managi ng the available size of the

repartiedi an, theeeSpacetabpertthati drs id pflo/d@t 1190 of Msed state
managi ng the avail able size of the partition, Nunber
(stepDSPdctories that is information for managi ng the

total nunber of directories, and Uniequel D that is 60
[0152]

Then, the content of the LVID (Logical Volume Integrity
Descriptor) is updated (step S$35), and this processing
- routine is completed.

[0153]

Here, the LVID is one of descriptors constituting the
LVIS and contains, for example, information for managing the
used size of the partition, the available size of the
partition, the total number of files, the total number of
directories, and the like. The updating of the LVID in step
S35 means processing for-updating the varying value
according to a directory that is newly created. More
specifically, the updating is a process for updating the
values of SizeTable that is information for managing the
available size of the partition, FreeSpaceTable that is
ihformation for managing the available size of the partition,
Number of Directories that is information for managing the

total number of directories, and UniequeID that is




SO07P0639 information for assigning a unique nunber

for each ICB. [0154] By performng the directory

creation process shown in Fig. 10 on the optical disc

i medi ately after the file systemcreation process is
performed, as shown in Fig. 7, it 1is possible to

provide all the directories and files that are

defined by the AVCHD standardgin the partition.

Therefore, since a directory creation process does RB@bLppgsg
occur while user data is being recorded, the

I - Li.ne- ility of the a ratus when video

lnﬁgbg?ﬁ#%glgiﬁhﬁﬁﬁﬁgﬁg]?%%ﬁnqﬁgﬁﬁﬁféﬁghﬁfiﬁ?qrﬁﬁ?Ruﬂ§B'
Furtpbeegpre, since a directory creation process does
not occuf after initialization is perfornmed, it is

poséybbgrEgrﬁﬁﬁﬁp%h%hﬁirég§%r&h%§e%t@%ht 5%%%%% % S in

in a state in which user data” i record S

FiRQsSioblod thePrgnantat ke dd SkRfqithe i i
| oss of user é%ia due to the erﬁbr.]ﬁg%gg%ﬁsagﬁﬁaéﬁfb

syistegpicreaafi drh@rioaels st Rat palde et ofd e AR 1 id€8 7, it
that should be created at the tinme of initializingan

isopbiscablei $o @revikews liln tadvanGctidni S SRPWH 1idy that
Fig. 8, individual directory creation processes
arer dedined Piyg tht0RVCaIDe sttepeatred|iy: pewkf grared vaidnh
regard to each directory; a process for updating a
Thpeeiasea bilngep af diccandry precessn peocspdatdo’e e occur
I CB and the FIDs of the parent directory as a
whidasugeEndatef irebsidongerchedetd ahe treelFtRmesfustche -
61 . .
capability of the apparatus when video recording of an AV
stream is performed is improved. Furthermore, since a
directory creation process does not occur after
initialization is performed, it is possible to reduce the
risk that a write error occurs in a state in which user data
is recorded, and it is possible to prevent the risk of the
occurrence of the loss of user data due to the error.

[0155]

However, in spite of the fact that all directories and
files that should be created at the time of initializing an
optical disc are known in advance, if, as shown in Fig. 8,
individual directory creation processes (refer to Fig. 10)
are repeatedly performed with regard to each directory, a
process for updating a metadata bitmap file and a process

for updating the ICB and the FIDs of the parent directory as

a consequence of recording the ICB and the FIDs of the




SO07P0639 directory are repeatedly perforned, which is

not efficient. [0156] Accordingly, as a nodification

of the process for initializing an optical disc shown

in Figs. 8 to 10, in the file systemrecording

process after physical formatting is perforned, a

nmet hod of conprehensively perform ng a process for
recording an SBD and a netad&ia-bitmap file and a

process for updating the ICB and the FIDs of the S07P0639
parent directory with consideration of all the

didiercaeior ise anshbedtid®sy Ao Nehdy, thg; AYCHD standard.; anr

is considered. In such a case, identical processing

needélhét] to be repeated for each directory defined

by the AVCHD standard, which is efficient. [0157]

Fi gActorshondy,i msa af owdifdidat idplacags R dHRGcedy e
_for initializing an optical disc. [0158] At first, a
inghyigildgirforamtantnigeglr atiess dtoweriormegs. (step 1) in the

.and then a file systemrecording process is perforned
fidst eyssem ragpndiad iHm st emfitec qriti e AP@SStting is

since a process for creating all directories and files
PeIEPERER by AREIDT @ falosmnyetfeset; 1t hee it mniray autprocess
¢ shown in. Fig. 7 can be obtained. [0159] Fig. 12

OShERECTRTY Aowditarnd eh&sdrseddur tefan Heille2 and a
process for updating the ICB and the FIDs of the parent
directory with consideration of all the directories and
files defined by the AVCHD standard is considered. TIn such
a case, ildentical processing needs not to be repeated for
each directory defined by the AVCHD standard, which is
efficient.

[0157]

Fig. 11 shows, in a flowchart, a processing procedure
for initializing an optical disc.

[0158]

At first, a physical formatting process is performed
(step S41), and then a file system recording process is
performed (step S42). In the file system recording process,
since a process for creating all directories and files
defined by AVCHD is also performed, the data layout shown in
Fig. 7 can be obtained. |

[0159]

Fig. 12 shows, in a flowchart, the procedure of the




SO07P0639 file systemrecording process perforned in

step S42. [0160] At first, a VRS is recorded in the

i nner periphery of a disc (step S51), and then nain

and reserve VDS are recorded (step S52). [0161]

Next, a metadata file I1CB in which the real data

position of the netadata partition is described is

recorded in the starting seéfor of the partition

(step S53). [0162] Next, the recording location of s07p0639
the real data of the netadata bitmap file is

fidet erysted, r ek d4 Hdata i i i i ch
the location is Jgg%g?%ed isI%%%or éﬁﬁfh$ %é%% éhﬁw]
par t{otLicon (step S54). [0163] Furthernore, the

netadata mrror file I1CB having the same content as

t habitofitrhe, met y@at asf ibeok@Bd Sof @ deGhdi pdihery of a
partition (step S55). [0164] Next, an FSDS is

dipecdisded iSPlt)he aret adatra mpaint idridneddbrwdivds the recorded
recording location is indicated by the netadata file
(steB ESdp S56). [0165] Next, on the basis of the
information on the child directory, the I1CB and the
FI D5Ct&4ar di ng each directory - 63

Next, a metadata file ICB in which the real data
position of the metadata partition is described is recorded
in the starting sector of the partition (step S$53).

[0162]

Next, the recording location of the real data of the
metadata bitmap file is determined, and the metadata bitmap
file ICB in which the location is described is recorded in
the partition (step §54).

[0163]

Furthermore, the metadata mirror file ICB having the
same content as that of the metadata file ICB is recorded in
the partition (step $55).

[0164]

Next, an FSDS is recorded in the metadata partition in
which the recording location is indicated by the metadata
file ICB (step $56).

f0165]

Next, on the basis of the information on the child

directory, the ICB and the FIDs regarding each directory




SO07P0639 shown in Fig. 13 are recorded in the

net adata partition (step S57). [0166] Next, an SBD

is recorded in the partition (step S58). The SBD i s
conposed of data in which the fact is described in a
bitmap format that the recording area of a netadata

file 1CB, a netadata bitmap file ICB, a netadata

partition, a netadata bitmap3file, a netadata mirror

file ICB, and the SBD, has been used in the S07P0639
partition. Unlike the processing procedure shown in

shigvg. 1B, Fdrl.y Ionesrepdadd SRS 0GESSH Ofnd gy '
be perforned. [0167] Next, with the bit %%‘Ei feeeide

(s¢eir e9gonding to the sectors used as a result of
recording the 1CB and the FIDs wth regard to all the
diré@l@ﬁ?es in the netadata partition being set to a
used state, the netadata bitmap file is recorded
(st¥pxBpo3n BRPi ke rheopdedessi ngeppacedurionshewep iS5s) .
Fig. 8, only one process for updating the netadata

Thg; REp+ St FPEPRseds offo dsdapdmf oredh. HHR168]ct Nextdesuribed

inLVIg.gs re%orded in an area outside the partition on
t Re"b5EPE HPTPRE thedr e Frcosddhvas rieke o Miarhert safata

. SEeC S used, a result of recording the 1CB and the
flé Déeof SIPeFﬁéag?rE&F@@Pe§léﬁo@ﬁ3hnaFm@taﬂatammﬁnﬂﬂxiOn,

a.%gﬁggag§nB%Emgg g&ig?tgr%%%ahgtgh%igigid%aﬁeP%§§;fi;ﬂé the
SBD, has been used in the partition. Unlike the processing
procedure shown in Fig. 8, only one updating process of the
SBD needs to be performed.

[0167]

Next, with the bit positions corresponding to the
sectors used as a result of recording the ICB and the FIDs
with regard to all the directories in the metadata partition
being set to a used state, the metadats bitmap file is
recorded (step S59). Unlike the processing procedure shown
in Fig. 8, only one process for updating the metadata bitmap
file needs to be performed.

[0168]

Next, an LVIS is recorded in an area outside the
partition on the basis of the information, such as the
nunmber of sectors used as a result of recording the ICB and
the FIDs of all the directories shown in Fig. 13, and the

total number of directories in the metadata partition (step




SO07P0639 S60). [0169] Then, three AVDPs are recorded
at each location decided by UDF (step S61), and this
processing routine is conpleted. [0170] The
initialization of a file system shown in accordance
with the processing procedure shown in Fig. 12 is
equivalent to that the state of the file systemafter
processing in accordance w tl the flowcharts shown in
Figs. 8 to 10 is perforned is recorded as the initisal7ro639
data of the file system on a disc. [0171] 1In a
S@&pnonly used file system such as UDF, when creating
a directory, the data of such a directory needs to be
recafddé®land al so, the managenent information for the
entire medium such as the total nunmber of directories

of Thka,r éboredi A DFediaurm artdie@val | location decided
areal/ avail abl e capacity thereof, needs to be updated.
byadddt disier B e  pracedus eofcdhei opt i ca@t 16k SCs completed.
initialization process shown in Figs. 11 and 12,
siné@1ldPdectory data that is necessary at the tine of
iniiLaILang a recording mediumis created, it is
possfBl éNts1adhgetden Pl @ $yideemyistiear mitdwon iwi tArcordance

wi%%n%ideration of the total nunber Qf directories of
e e SLGRESTHE Ih @ TARAIHIS & haven/itrh & iavai 1abl e siweralent

togggé%?fhﬁhéghﬁgj%g?%géﬂ§T¥é\¥¥21éﬁng¥¥g¥jg¥g£2;;¥;g in
accordance with the flowcharts shown in Figs. 8 to 10 is
performed is recorded as the initial data of the file system
on a disc.

[0171]

In a common;y used file system such as UDF, when
creating a directory, the data of such a directory needs to
be recorded and also, the management information for the
entire medium, such as the total number of directories of
the recording medium and the available area/available
capacity thereof, needs to be updated. According to the
procedure of the optical-disc initialization process shown
in Figs. 11 and 12, since directory data that is necessary
at the time of initializing a recording medium is created,
it is possible to construct file system information with
consideration of the total number of directories of the

medium and the available area/the available size thereof.

This is efficient when compared with the case in which



507P0639 directory data is individually created after

the initializing process is once conpleted. [0172]

According to such an initialization procedure,

necessary directory data is created in coincidence

with the initialization of the recording nedi um

Therefore, by constructing file systeminformation

with consideration of the-tébalk nunber of directories

of the nmedium and the available areal/the avail ableggp7pos3g

size thereof, it is possible to suppress disc access
dithalt Qe W d N d hgwdispadogh Fpct A dd | g cregtion

process, thereby | eading to ‘an i nproved processi ng
irsipeied ianithd maed robusiaessoms Jmrdi a. [ 0173]

According to such an initialization procedure,

di r¢btldeiles are created collectively when a recording

medium is initialized. Wien directory information is

recérdeddingatocenwhnby: usedikillieasyshemrdhress i eces

of information are often arranged at nearby
NeFESISEiran sli reiedoefyodat avhien areateedridi i IRGIdHAdS with the
. l,oaded into a data recording apparatus or a playback
1nghpsaddzas 1Ray iodg thec astvionglimec eniism.  dilreaeifone, by

i nformation i s collectively cached, and there is a
CORSLEHFAL P deffdEt sSyELtam iimfyroera@e:dopur obdhi ldons iafermtion of

cache hit occurring. Industri al licabilit 0174
th§6%o%al number of d%rectories of é%% medium géd Ehe !

available area/the available size thereof, it is possible to
suppress disc access that occurs in the usual directory/file
creation process, thereby leading to an improved processing
speed and improved robustness of media.

[0173]

According to such an initialization procedure,
directories are created collectively when a recording medium
is initialized. When directory information is recorded in a
commonly used file system, these plieces of information are
often arranged at nearby positions. Therefore, when a
recording medium is loaded into a data recording apparatus
or a playback apparatus having a caching mechanism,
directory information is collectively cached, and there is a
secondary effect of an increased probability of a cache hit
occurring.

Industrial Applicability

[0174]




SO07P0639 Up to this point, the present invention has
been described in detail while referring to the
speci fic enbodi ment. However, it is obvious that a
person skilled in the art can nodify or substitute
t he enbodinment within the spirit and scope of the
present invention. [0175] 1In this specification, by
assuming a file systemin —céfptiance with UDF 2. 50
defined by OSTA, a description has been given of ars07p0s639
enmbodi nent in which initialization of an optical disc
andUp dior @BEer Yyoah@at it HQLESS |
theAWMDstm%@d ;epm%onmd ﬁﬁ%ﬁ%q@%%lﬂ
detsfver ijreabeint detenill v 16 FOeti T odh tghd h§pec1f1c
enbodi nent, and of course, the present invention can
ef@é’@mﬂnted thovenaiherit fid eolsysd @Mt Blpeddon skilled in
summary, the present invention has been disclosed in
theh & Htorqaromaskiaiipl s, st sthotd o Hotedis CoRSt# UBt-1@Sn the
being limted thereto. In order to determ ne the gist
SEGfr ifth@ndpses@st dfnvdre irorgsarte iolwdmsiehoul d be t aken
|nt8 %on5|derat|on - 67 S07P0639 CLAIMS 1. A data
recoPdi’ A apparatus for recording data on a recording
the data recordi ng apparatus conpri sing:
phy;Pc PLfoPREELE AGaReaRs Por apennénai agfphpsisyaltem in

compliance with UDF 2.50 defined by OSTA, a description has
been given of an embodiment in which initialization of an
optical disc and a directory creation process in accordance
with the AVCHD standard are performed. However, the gist of

the present invention is not limited to the embodiment, and

of course, the present invention can be applied to another

file system.

(0176}

In summary, the present invention has been disclosed in
the form of examples, and should not be construed as being
limited thereto. 1In order to determine the gist of the

present invention, the claims should be taken into

consideration.




formatting on a new recording medium file system
creation neans for creating a file system on the
basis of a predetermned file systemformat in a
storage area of the recording nmedium after physical
formatting is perfornmed; and directory structure
creation neans for creating a directory structure for
storing a user data file and®éd -managenent i nfornmation

file for the user data file in conpliance with a $07P0639

predetern ned coding standard in accordance with the
predetermned file system §ppiRE. 2. The data
recordi ng apparatus according to Claim1l, wherein the

pr edet eAridaed cedionglisied Rgp:G 415 A AVGHR o (A
Vi deo Coding Hi gh Definition) standard, the AAERERS on

resysicemye meat i wm, ﬂﬂmﬁ&iaflfaowétﬁﬁr@if@récpééﬁtﬁ céhnprising:
recording space of a file in a recording area of the
r ecBhdiEAgadedioumaandngr eabes & drogle rdidr@@her Yhya itde
partition, and the directory structure creation neans
fogmgdtd@dawnve v estaemdidig estdiunpel ow t he r oot
di rgg\ﬁory in the partition and creates, directly
bel bW EhE8YRWVEHi FEBESLYPN meSTREANK dircettiogy af drile system
Ons%grig} streamfiles, and a PLAYLIST directory - 68
S678

15afd & ErrdeNe iinest drilef srysteor ifigmat in a

scRhayli fs?tg%faa%%f %!hlﬁgtflegitﬁ)%;ﬂ,r{?ng cl)%rdf,i |l es serving as a
managem i | g |53y phvisdamlf i | e,
fog%?“??ﬁ\ t(;vg[%pﬁ%%%r%%%lg %fndt he directories of AUXDATA,

directory structure creation means for creating a
directory structure for storing a user data file and a
management information file for the user data file in
compliance with a predetermined coding standard in
accordance with the predetermined file system format.

2. The data recording apparatus according to Claim 1,
wherein the predetermined coding standard is an AVCHD
(Advanced Video Coding High Definition) standard,

the file system creation means provides a partition as
-a recording space of a file in a recording area of the
recording medium and creates a root directory in the
.partition, and

the directory structure creation means creates an MV
directory directly below the root directory in the partition

and creates, directly below the MV directory, a STREAM

directory for storing stream files, and a PLAYLIST directory



3. The data recording apparatus according to Caiml,
wherein the predetermned file systemformat is a UDF
(Universal Disk Format) established by OSTA (Optica
Storage Technol ogy Association), and the directory
structure creation nmeans records, in a netadata
partition in the partition created by the file system
creation neans, an informati 68 control bl ock (ICB)
containing information indicating the recording S07P0639
| ocation where real data is recorded with regard to
aneaeh i IPIMIFOIM r @i etk i i Y St t
defined by the pr edét%ier m ne%t%%%?(%gﬂ%?alﬁldiﬁ%,a{%ﬁﬁ)
indetracetiza dritet elerarimgplded ihedddt® information file
identification information descriptors (FIDs)
ofcentcdiipi AY istrernmatfiidre,i ndigaidtnigydiNg rBEPHI of the
Jlocation of the information control block of a
digecéerdiep oft AUEPATAL ectd,y Jied ,owricheimliaectory as the
real data or a file. 4. The data recordi ng appar atus
accér di Rget 8atrarargrdinberppnarthesdarectdiygstouctiunem 1,
creation neans records, under the root directory of
WheRg iR, the: PéRdereamdacy fide syistersfstemtcieats QIDF
glreans, ﬁh%,ICB and the FIDs with regard to each
(VBLVEELEaty DiSkt APRBA Y n o8 taibldethedy byt 086RUr@pdefdade$torage
T8, $24P0839 b% t he predeterm ned codi ng standard
W TR T8N sPaEPSERERCBY + #RE i nformation of child

dir Of | ower_in the hierarchy of the directory
strﬁ%%u@%fg%%%r%f?%¥u? BTG FEREBF-YsTRRRPUFECPEdDS, 1n a

meEéSQEgdpQ¥tEE§on in the partition created by the file
system creation means, an information control block (ICB)
containing information indicating the recording location
where real data is recorded with regard to each directory
contained in the directory structure defined by the
predetermined coding standard, and metadata formed of a
collection of file identification information descriptors
(FIDs}) containing information indicating the recording
location of the information control block of a directory
stored directly below.the directory as the real data or a
file.

4. The data recording apparatus according to Claim 3,
wherein the directory structure creation means records,
under the root directory of the partition created by the
file system creation means, the ICBR and the FIDs with regard

to each directory contained in a directory structure defined




directory structure creation neans, the file system
creation neans records, in the partition, each file

for managing a wused area in the partition and a used

area in the netadata partition, and also records a

| ogical volunme integrity sequence (LVIS) on the basis

of information, such as the nunber of sectors used as

a result of recording the rCB8 and the FIDs of al

the directories in the netadata partition and the s07p0639
total nunber of recorded directories. 5. A data

by edur dimglams othddres ooy dighdt@ PR RSN on of
medi um thg data recording method conprising: a

thshyigifeaimaftoraratd f nehiste pdof e ges # 08 41 NG PhYS) Cale hierarchy
formatting on a new recording nedium a file system

ofe rtd idorr ssttepr yofsonestimg, aarfd | e system on the basis

of a _predetermined file systemformat in a storage
ar e@t6£ Lt hber ddarditng ymedirumtafieer sphysiacald by the
dﬂfornattin is performed; and a directory structure
LEPEXOT SN SIS Tt & I trigp e megirsecttdrey RtlIralctydtes afreation
mestorin% a user, data file and a managenent information
e PP e ddelMdatratitd dm eamiplfidmcdon armging a
usgaed%terningﬁ coding standard in accordance with the
pred&ter min&dS PR Em3et Patused Ay eaSi7PO889 meG.adata
The. data re orging met hod according to Claimb5, .
Pauher elgh’t ﬁé“%‘pfa d&t EFMOTES @o&ioﬁgcﬁ%aﬁ’d%ﬂ@ﬁ $§ DR GAVCHD
sebAdyanc ﬂvY%?e odi ng _Hi.gh Definition) standard, the
%lle sygten1 rgg?%gﬁ gﬁé&%pP viQS TRASA t iStiFhasisa the
number of sectors used as a result of recording the ICBs and
the FIDs of all the directories in the metadata partition
and the total number of recorded directories.
5. A data recording method fbr recording data on a
recording medium, the data recording method comprising:
a physical formatting step of performing physical
formatting on a new recording medium;
& file system creation step of creating a file system
on the basis of a predetermined file system format in a
storage area of the recording medium after physical
formatting is performed; and
a directory structure creation step of creating a
directory structure for storing a user data file and a
management information file for the user data file in

compliance with a predetermined coding standard in

accordance with the predetermined file system format.




recording space of a file in a recording area of the
recordi ng nedium and creates a root directory in the
partition, and the directory structure creation step
creates an MW directory directly bel ow t he root
directory in the partition and creates, directly
bel ow the WV directory, a STREAM directory for
storing streamfiles, and a PBAYLIST directory and a
CLIPINF directory for storing playlists and clip SO07P0639
information files serving as a nmanagenent information
fil&. ofThe cldtda AéEiraay hidthod eSREGtd; -
of the directories of ?L?XDATA,O%O, JAF%l\fgdnﬁ:ol\/g}%.ﬁg@’
wiiEe idattthe quosdh tgrimatd & eeTed db Pgnd Sr& 8L M5, avenp
wherein the predetermned file systemformat is a UDF
(AQusinasd df 1 Bra kCdebimpty) i gs txbf 1 shetohy S&TA4Qpt i cal
Storage Technol ogy Association), and the directory
st r i8eufd ler eatsitem strep tiecorstsp ipravidest adatatition as a
partjtion in the partition created in the file system
reSoERinGh e o 4 rfiidravdtn an temrdlnd| acks (¢ CRhe
contai ning jnformation indicating the recording
CECOEAHSh ™ FEhICTERtES S rrady dbidadttdry egarthe o
each .directory contained in the directory structure
pa&% "A&d by he - 71 S07P0639 predet ermi ned coding

st ﬁ rg. ang netadata forned of a collection of file
i deftTf [ eAEIGREVnPOFHEFPER GE8ETIAr0RS eP( FIrBgFes an MV

HFRRERY )RR L O L T M parcision
anfl ESELRLY, directly below the MV directory, a STREAM
directory for storing stream files, and a PLAYLIST directory
and a CLIPINF directory for storing playlists and clip
information files serving as a management information file
of a clip AV stream file, respectively, and each of the
directories of AUXDATA, JO, JAR, and META.

7. The data recording method according to Claim 5,
wherein the predetermined file system format is a UDF
(Universal Disk Format) established by OSTA (Optical Storage
Technology Association), and

the directory structure creation step records, in a
metadata partition in the partition created in the file
system creation step, an information control block (ICB)
containing information indicating the recording location
where real data is recorded with regard to each directory

contained in the directory structure defined by the



stored directly below the directory as the real data
or a file. 8. The data recording nethod according to
Caim7, wherein the directory structure creation
step records, under the root directory of the
partition created in the file systemcreation step,
the 1CB and the FIDs with regard to each directory
contained in a directory strdéture defined by the
predet erm ned codi ng standard with consi deration of S07pP0639
the information of child directories lower in the
priideteraliyicel cddieidigteaidiny StaHE & dAN tdef&r isr 4
further provided a step of, after the directory
-codtflegttivne ofs fdrleatieldnui ftikes tdi gre Ctrir Y nii G WS criptors
creation step, recording, in the partition, each file
(Fflos) wandgiingrg usddrarea dm it qearitrid itoR andbardisey
area in the metadata partition and also recording a
lorggiieal ofoltinge inforogtiiton seoende HUOMKS)ofom tdierdiasisy
of the nunmber of sectors used as a result of
StpEedr ith§Cthy PeBovandet e reidorfasalthe heal data or a
f.girectories in the netadata partition and the total
himber of recorded directories. 9. A conputer program
des riﬁﬁg in a conputer-readable format, the conputer

pr ogt ant &hab? gt GUREfplgeRctBoferreprfiing to Claim 7,
“hEEELRATRE SAERCBATH FEEGFITAE REBRUAON NG Sr GRssdsy undes
th%ﬁ%{)i&i{jﬂgéc%oggy%ifc%hef QLIRLLLNG $LeR .9y Rerformang
system creation step, the ICB and the FIDs with regard to
each directory contained in a directory structure defined by
the predetermined coding standard with consideration of the
information of child directories lower in the hierarchy of
the directory structure, and

there is further provided a step of, after the
directory structure is created in the directory structure
creation step, recording, in the partition, each file for
managing a used area in the partition and a used area in the
netadata partition and also recording a logical volume
integrity sequence (LVIS) on the basis of the number of
sectors used as a result of recording the ICBs and the FIDs
of all the directories in the metadata partition and the
total number of recorded directories.

9. A computer program described in a computer-readable

format, the computer program enabling a computer to perform




formatting on a new recording nmedium a file system
creation step of creating a file system on the basis

of a predetermned file systemformat in a storage

area of the recording nedium after physica

formatting is perfornmed; and a directory structure

creation step of creating a directory structure for
storing a user data file and’d —-managenent i nfornmation

file for the user data file in conpliance with a s07pP0639
predeterm ned coding standard in accordance with a

ppragetiargn fed féder8ysd emfLromt recording medium, the
processing comprising:

a physical formatting step of performing physical
formatting onra new recording medium;

a file system creation step of creating a file system
on the basis of a predetermined file system format in a
storage area of the recording medium after physical
formatting is performed; and

a directory structure creation step of creating a
directory structure for storing a user data file and a
management information file for the user data file in
compliance with a predetermined coding standard in

accordance with a predetermined file system format.




