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ng medium, 0 whic é number of Times data can be
rewritten 1n the same area is limited, a method and an
apparatus for recording information on such an information
recording medium, and a method and an apparatus for
reproducing information recorded on such an information

recording medium.
BACKGROUND ART

One exemplary information recerding medium having
a sector structure is an optical disc. As the density and
capacity of the optical disc have recently been increased
and more and more information has been transferred by
multimedia, videc and audlo data are now enjoyed
interactively using a plurality of strings of data recorded
on an optical disc. A disc, having interactive video data
recorded thereon, has an AV file including a plurality of
MPEG streams as well as a control file for controlling

reproduction of AV data recorded thereon.

Hereinafter, with reference to Figure 8
illustrating a diredtory structure, the relationship of an
AV directory structure and an AV file with a control file
will be described. An AV directory at which video and audio

é§eﬁ€CQﬁG§ﬂti§n|QSQEQQSUQQﬁQnﬁ-{ﬂfﬂrﬁﬁff@ﬁory



(Avfile-d) including the video and audio data itself, and a control file
(Datafile) including information regarding 5 the AV files. The control file
(Datafile) includes, for exanple, names of titles of video and audi o data
recorded on the disc, the order of reproduction of data strings of each

title, and positional information of | pitture, P pi cturgﬁgmaghﬁ)dsi ke
whi ch are necessary for special 10 reproduction such slow reproduction,
fast-forwarding and the like. In the case where one control file
corresponds to one AV file, a plurality of control files nmay be recorded.
The files ared®bRoldickeoprdedalprtacetedi uedeni petrotydirentopyedetbeni ned

file names, spgh dilalc reaar g rand s15( AepL PAUST | ON A8AALATYS SAR
easily access, an_ intended file. Wth reference. to Figure 21, onée exenplary

data ~struct ufeVEHle HUCrRNIERE ththiEifle apg endicagrtagiseelfhaghdg t he
above- descri beddrts faqe dedtaraneon insilnaiag?dn¥eknaeibhl e §iraehyr e

defined Ln thg E 167. Standards will _be. descriped,. Apn upper _portion of
t he figuJT:'e coﬁ’%%n%sle?b gﬂ“?nﬂ%‘? ’é?]eafbfetﬁléag?gi:}egn wdeRr BRFti on
of the figurexauplespmmss taf anitdesofavddeof ahleadiso. dhogi £adoraegt or

nb t ' 2 | [ It
of & sector. b vaft, Had e Br B B Al By 3 R AT EEPRGS Prer el n
for |ogicallyeagndtinge. t paddipnsidslanalol imeormamtiieh sofhds glegivregnal

i nf or mat i on ﬁcﬁﬁ@aa_ﬁabisnmmmﬂwﬁ%pg@éi&é@é ST gg&io Sigyfile
entry 1022 of a root directory. In general, each |Te 1S act essedlu5| ng
a | ogi ck? bl FEPTRAME Lo TuGh $30W ksRFpfuctienchfast fexvarding eandisi ng a

(1 ogical sectoheune. fan thienphisei iie2b 6%l 85ALEON. £812GJAUBEINAHO5 A
file struct urteo %E%am}ggie',sa %r].u%reﬁq.tlyno\f\,rgo%@r%l files may be recorded.
The files are recoxrded under a predetermined directory with
predetermined file names, such that the recording and

15 reproduction apparatus can easily access an intended file.

With reference to Figure 21, one exemplary data
structure of a DVD-RAM disc, which is a rewritable disc,
having the above-described files recorded thereon using a

20 volume file structure defined in the ECMAl67 Standards will
be described. An upper portion of the figure corresponds
to an inner area of the disc, and a lower portion of the

(”j figure corresponds to an outer area of the disc. Logical
sector numbers are allocated from the leading end of the

25 volume space in units of a sector. A volume structure area
101 has information recorded therein for logically handling
the disc as a volume, and also has positional information
of a space bit map 1021 and pesitional information of a file
entry 1022 of a root directory. In general, each file is

30 accessed using a logical block number, but in this example,
each file is accessed using a logical sector number for

simplicity of explanation,



descriptor for defining a file structure is to be recorded. The space bit
map 1021 is a bit map for managing, in units of a sector, an unall ocated
area of the volune space to which 5 a file structure or data can be

al l ocated. The space bit mp 1021 has iq;ornation indicating, in units of
a logical sector, whether each area has #nformation alre ]ﬁgpi d
therein or unallocated. The file entry (root directory) Qggg{ {gﬁtribute
i nformati on and recording position 10 information of a root directory. A
root directory 1023 has ositional information of an file entry 1024 of an
AV directory (AVDir)Aré&é ﬁdéaruﬁﬁéretﬁéeﬂoéﬂoaiﬂecaaryreﬁhénthéchnbry

(AVDi r) 1024 Rascal PO AL JSRY
i nformation ofégﬁ A Eg?riﬁﬁkﬁg%idlﬁg' 1025 Tﬁ% AV glrectg$§E%§%BFd) 1025

has positiondP®i ?\?%ﬁ’%ﬁ%’bﬁ“%ﬁ q]elén@rﬁ’bg map don eEnagigey dmdunite9

respectively of @aBeAYoki, l4n GAMibeatka #Fe AYH the vo(l'%\{fé LBakl tSaniMLf il e
(AVfile-d) and Datafléﬁg These file entries of the AV

ont e 0, (
files and the® cgﬁf?oﬁérY?{%rﬂaQEe%ﬁﬁq RidArRGesh aﬁ&epSQ?FPoﬁaF
informati on wapthe2Whds liafoaristienaindibatANghiie (M loF @) LohheahV 25

file (AVfil e- tafile 030 ich_are recorded in
a fi It(a ar ea 1g%§@8$h Jlf are%ézhlélﬁga(ha gﬁlgé’rgé'ha]qlr?rbﬁifﬁaﬁlgt LegPrifg Av
files and thetbéh@¥@l0?|ﬂ@allgcab6@e r'Bloer fibte 80trxydéfect dﬁnageafyo area
1003 | ncl udesy gapMhlsDeL ek pioaaeERlnaAlER) 1A% flo-IBIA01 0o, g5 ect

area and a spare area 10 In which the content o |s to be
recor ded®in t%’éfﬂ@’f‘%*é%oarflfa% §oeﬁb%ntr1qqﬁcr%4 yAreeok d’éd-‘.eqtml?zﬁmaﬁuhay 2005

(the DMA a sppéeieléhylf ehreRmagiBg dfdei®CeideeanihFM oS4 of an av
directory (AVDir} recorded under the root directory.

The file entry (AVDir) 1024 has attribute
15 information and recording position information of an AV
directory (AVDir) 1025. The AV directory (AVDir) 1025 has
positional informaticen of file entries 1026, 1027, 1028 and
1029 respectively of an AV file (AVfile-a), an AV file
(AVfile-c), an AV file (AVfile-d) and a control file

20 (Datafile}.

These file entries of the AV files and the control

(" file have attribute information and positional information
of the AV file (AVfile-a), the AV file (AVfile-c), the AV

25 file (AVfile-d) and the control file (Datafile) 1030 which

are recorded in a file area 1002, The file area 1002 is

an area in which data of the AV files and the control file

is to be recorded.

30 A defect management area 1003 includes a DMA (Defect
Management Area) 1004 for managing a defect area and a spare
area 1005 in which the content of the data which is to be

recorded in the defect area is substitutively recorded. In



substituted for and an area for substituting for the defect area is
regi stered. The spare entry has an address 1045 of the defect area and an
address 1046 of the spare area. 5 Next, with reference to Figure 22

illustrating a block diagramand Figure 23 illustrating a flowhart, a
process for witing new video and audi o data over the AV , 'J%fﬂ dS' e-d)
w Il be described. Here, the size of the 10 video and audlo t 0 "be

newly witten is larger than the size of the video and audi o data al ready
recorded in the AV file (AVfile-d). (S1201) A systemcontrol section 201
follows a 15t08AMNAI BHERGFEEeRtTY TPRRRNATARTTR |deEqqt @iigde whdghodSct i on

means 110 so ﬁﬁbé@lﬂﬁﬂéﬂrﬁzﬂ%ldtaﬂrb&}ea If%&oéﬁ'ﬁbtQBuQinénde‘%HeO&ékéetar ea
corresponding_to_the ethaar AVflIeéAVflled is short of, and
necessary fo?re%f?lﬁﬁg EShe ‘8 SRATSUBPET dabast ABnrEREEEpalR4520 bt
map 1021. ( S1@92hhd hie Bacst eam-esmrmrmlarsea@dezab4fsobtf0\naeaspa@ata@éaprOgram
built thegrein as file recording means 213 so as to overwite the data in
the AV file (Avfile-d) , and 25 instructs an optical disc drive device 205
to record data in tHexhalwbthteefereacactoiFigure ZZepllﬁﬂﬁaﬁinghe

opt i cal disc g1oue geybren2Qnar 299uds e MR AN AKd o gala, g ansfer red

froma data nenory 2217and wites™t rel evant cont a over - thé data
in the controPFPFeeEs 300X DEFHEIRe)neW \Witdea aef cavdie edata eleerctlae AWring

the file r ecﬂ-[.'dé ngumpp@scsj Ren1d R QRidcaalbed SCH@E:bvetHSVM:Ee?QE the
substltfél veI eco Hi g tent f the AV file, which is to be recorded
in a de " apdip,data £ ber BEWEY WEYhFeR S 3ggger than the
{ size of the video and audio data already recorded in the
AV file (AVfile-4}.

(S1201) A system control section 201 follows a
15 control program built therein as file structure
reproduction means 110 so as to acquire positional
information of an unallocated area corresponding to the
size that the AV file (AVfile-d) is short of, and necessary
for, writing the new video and audio data from the space

20 bit map 1021.

{(51202) The system control section 201 follows a

(.. control program built therein as file recording means 213
s0 as to overwrite the data in the AV file (AvVfile-d), and

25 instructs an optical disc drive device 205 to record data

in the unallocated area acquired in step (51201). The

optical disc drive device 205 records the wvideo and audio
data transferred from a data memory 221 and writes the
relevant control data over the data in the control file
30 (Datafile). When a defect area is detected during the file
recording processing, the optical disc drive device 205
substitutively records the content of the AV file, which

is to be recorded in a defect area 1053, in the spare area



1005, and registers, in the DVA 1004, a spare entry 1051 which is

I nformati on corresponding to an address 1045 of the defect area 1053 and
an address 1046 of the spare area 1005. The optical disc drive device 205
notifies the systemb5 control section 201 of the conpletion of the
recording operation. (S1203) The system<Tontrol section %gémﬂpll a
control programbuilt therein as file structure recording ean 101 so
as to reflect the recording state of the wunallocated area, used in step

S1202), int ace_bit 1021. (S1204) The system control section 201
§o||omg a 15Q§8§Er8PdpF88Fgﬁgﬁﬁrl?“thPePHLaéopﬁe fii FRALEr GBLLYe 108dor di ng

means 1101 sowh$choibnshfurmathenOﬁbfrahpdhamngdtbvandauﬁﬁésaoioh@h6@?0{d
inthe file s C re t he updated s i t 1021, the file
entry (Datafi fL'feISL—g &‘%gﬁeoftua?‘%gl SSh e P§1 agi ?égfﬁggﬁﬁ%)c’fl%& SEREC AR | e
entry 20 (AVf1085d) The2@pbicahdisecdrited ddrifdd @05Tiet tptécalhedkgetenlri ve
devi ce 2@5 wr cR bl @ nStyguct Lk esy L r fr file structure
menory 1103 oegﬁﬁfﬁg %g%;i?31;¢;f| eéh%t?gggg%éggPeé¥PgﬁﬁenE?FPF§§n9he
syst em cont r oPPSERBELBRA- 201 of the conpletion of the recording operation.
25 In the above exanple of substituting for a defect area, the AV file is

overwitten. The subs@%tutiggTis simlarly performed for recording a data
file such as a contrb?t$¢$ e VI RHE sEPREY Ut eSRFtEoR | 2@1 sfelitedFea 30 In

a lead-in ar eaomf:rtb]]epﬂ@ﬁﬁi\i‘lﬂlfﬂm,thfeQWirda'isafiibr getuetudsefe EDPE1 fbef ect

Manage t Ar f ef.ect nagepent, perforned_in a sector in the

_volunenggace @?%35695ggu§§yaﬁ££? £E£Téct gﬁe recordgng state of the
unallocated area, used in step (S1202), in the space bit

map 1021.

{51204} The system control section 201 follows a
15 control program built therein as the file structure
recording means 1101 so as to instruct the optical disc
drive device 205 to record in the file structure area 1001
the updated space bit map 1021, the file entry (Datafile)
1029 of the control file (Datafile) 1030, and the file entry
20 (Avfile-d) 1028 of the recorded AV file. The optical disc
drive device 205 writes such flle structures transferred
from a £file structure memory 1103 over the data in the file
structure area, and notifies the system control section 201

of the completion of the recording operation.

25
In the above example of substituting for a defect
area, the AV flle is overwritten. The substituting is
similarly performed for recording a data file such as a
control file, a volume structure or a file structure.
30

In a lead-in area of the DVD-RAM disc, four data
structure area DMAs (Defect Management Areas) for defect

management performed in a sector in the volume space are



provided. Al such DVAs are rewitten at the corresponding position each
tinme a defect occurs. For sinplicity of explanation, the spare areais 5
| ocated in the lead-in area in the above exanple. In an actual DVD RAM

di sc, however, a spare area is provided between the lead-in area and the
vol ume space. In the case where there i a shortage of thJEIRlarez(fbrea due
to frequent occurrence of substitution, an additional sparé area | é
provided in an area external to the volune space. In the case of a
rewitable disc in \A@ich (iata can._be rewitten in the sane sector 100, 000
times, no proBF@¥98LcufdleVRARiIMARATS ECWBAEERR 3L ddeyCRETRFPORALNG t he
sane 15 sect opositidhecaabetDheaar @arbtébbecdirs¢ to which the nunber of
times data can be rewitten is limted to about 100 to 1000 ti nes,
however, the follow ng problens occur when the user newly creates,
rewites, or del etes Bo¥isamplichte ofitexplsndtbowenthy swaté eirdsd 1he sanme

area, defects;gasi 2 r t. of i nporta dat such as
afile S%ructhre %‘? %92%? r'g gt? ?ré gl?élédlelgﬁl\({)%e %Y %‘?’%p}c%hno 1 an
recorded on 3@k dPURT RiHe disesehonanamt i ansparesareiang & her@6ided
above- descr i beghws &Pt 1828 -28 QPbEC&ﬂ&'Gch%f véiﬂh&‘é”&%&‘ééy IED%{th?é‘é‘e AV

file area and .a basic file structure area from an i'hner portion
outer portioTe heke t§ R tage ofukberspare ianen @Fed‘a@eﬁ?mén’e i's

limted, so a:scchmmmei of o5aBstiht08n0f adakadieWonkd ishaldee 3@ a4 ea and
t hus pre q% £nge of a defect 26 J nuar 2005 DI SCLOSURE OF THE

- | NVENTI orma | oh Tedordt negxm%]m %c B R present

i nvention, to whi ch the nunber of times of data 5 rewite to an identical
area is limted inclydesnd EhE8lof a rewritable disc in which data can
be rewritten in the same sector 100,000 times, no problem
occurs even if data is concentratedly rewritten in the same
15 sector. In the case of a rewritable disc to which the number
of times data can be rewritten is limited to about 100 to
1000 times, however, the following problems occur when the
user newly creates, rewrites, or deletes a file: since data
is frequently written in the same area, defects easily occur
20 as a result of which important data, such as a file structure
or a control file, is destroyed, or data cannot be recorded
on the medium.

The present invention for solving the
25 above-described problems has an objective of sequentially
moving an AV file area and a basic file structure area from
an inner portion to an outer portion of a disc to which the
number of times of data rewrite is limited, so as to avoid
concentration of data rewrite in the same area and thus

30 prevent occurrence of a defect.



i nformation recording area to which data is recordable by sequential |oop
recordi ng; and a second information recording area. The first information
recording area includes a plurality of blocks. Each of the plurality of 10
bl ocks includes an area for recording version information indicating a

version of the block and an area for recofding pointer i i
I ndicating a position of the second information recordingkgéﬁgﬁygﬁﬁﬁney
information corresponding to |latest version information is used as 15

valid pointer information. - descr | obj ectives are
achi eved. The second infornéﬁ#%%x%gggfgﬁﬁéngfééﬂﬂﬁﬁp an area in which
data is recordable by sequential |oop recording. 20 An information

recordi ng medi um acagrdin to the ﬁfresenj i nvention, to which the nunber
of tinmes of data rewrPtEPEYAHETPRMGETINE P U npcserdind.gesthe

plurality ofptessebti nhoematban tecendichg tiecafimiberMieht téa 68 d8ta
recor dabke by tial .|l o cording; a.second infor I on recording
area; and a tﬁ??%yﬁﬁfggn% i%ﬁelg (380 d?ﬁ%aaiﬁa +%}t?éc£?8£ﬁéeFd%n??FFEation
i nformati on {inEprmerhgnwheerrding drehaphiiah dataf 1&i retorahblaabion
recordi ng ar eggqd yd. h S uraligt y jof L 30 Lnforpmation
recordi ng areasq?%%yﬁ%%s %ﬁ%fuﬁg%ity 6§Lblg%fi.a Egéhggé tﬁ%kﬁFﬁ?g???y of
bl ocks i ncl udERCeRehR@aafrea . r eEbedifidgster shbHarnat bonatriegordidicatiagy a

version of thenchh@6¥ @rghihieR JOb1RGY.0i BACROLE! Ehel PLOLIRIEPN.S 26
January, 2005 %fdlcah#n a€$OS|t|on of the second infornmation recotrding
area. Thé poiAterks Qﬁiﬂﬂ DR BEFAs HBRIT RGO BLindt ¥R¥ s 1Qn r knfprmat ekt i on

{is used as valndigat i@ra vBkeLoRtéPthe block and an area for recording
pointer information indicating a position of the second
information recording area. Pointer information
corresponding to latest version information is used as

15 valid pointer information. Thus, the above-described

objectives are achieved.

The second information recording area may be an area
in which data is recordable by sequential loop recording.

20
An information recording medium, according to the
present invention, to which the number of times of data
( rewrite to an identical area is limited includes a plurality
of first information recording areas in which data is
25 recordable by sequential loop recording; a second
information recording area; and a third information
recording area for recording identification information
indicating which one of the plurality of first information
recording areas is valid. Each of the plurality of first
30 information recording areas includes a plurality of blocks.
Each of the plurality of blocks includes an area for
recording version information indicating a version of the

block and an area for recording pointer information



Thus, the above-described objectives are achieved. 5 The identification

I nformation nay be rewitten in a specific area of the third information
recording area. Wen recording to the specific area becones inpossi bl e,

the identification information nay be rewitten in an area in 10 the third

i nformation recording area other than thé Specific area. zghﬁnb’lﬁag
I nformation recording area nay be an area in which data is recordabl e by
sequential loop recording. 15 The third information recordi ng area nay

i nclude a plurallt¥ of blocks. Each of the plurality of blocks may

i ncl ude an ar #BAEERTEiBER RIFL VAR U ther GesemidoAnEpERAtAPPNEeaOV8EBTON of

t he bl ock. Therédent I'rfues:a@apzmterniﬁfaahaemoﬁordo&&ré@wnmﬂgo é@tféie%m' on
valid identification’information.

i nformation ¥ ?f

i nf or mat i on rgﬁﬁgg Ag ?*ﬁ% %R ot HSRY 4 FﬁéidpPeéﬁﬁ?rl%Q%ﬂ??%ﬁ%oﬁor
recordi ng |nfmhunt|bneoabane -dagoripédoobjecoldb8gatBdhgRielehi ch the
nunber of tines 25 of data rewite to an identical areais limted is
provi ded. The information recording nmediumincludes a first information
recordi ng area to whiEhe dateatils icaddrodatbhéobmatdequeny ivel rkeoptreaocidi ng,

rea 301 nol ulod So TP TaT R UG e SiEorndtion VORI SR hoa”
i ncl udes t he ErepFesorgddigy attmmsm@iéﬂcm@eamamaa §mppsslibks; thad
recor di ng, |ni&éh€tﬂ§§¢£ﬂfé&diﬂ¥&%lﬁatid&?rn§iy0%é REQrTREAN 1 hNGh CE & Y 2

ver si on de5| teg 26 January 2005 bl ock and pointer i1nformation
_indicatt g a %lt PRETMaigRy FRFRFAIRY o RN oPENRE akRaN Pdhent er

+information spmaiiﬁmnmhm@.to | atest version information is used as

The third information recording area may be an area

in which data 1s recordable by sequential loop recording.

15 The third information recording area may include a
plurality of blocks. Each of the plurality of blocks may
include an area for recording version information
indicating a wversion of the block. The ildentification
information corresponding to latest version information

20 may be used as valid identification information.

An information recording method, according to the

( present 1nvention, for recording information on an
information recording medium of which the number of times

25 of data rewrite to an identical area is limited is provided.
The i1nformation recording medium includes a first
information recording area to which data is recordable by
sequential loop recording, and a second information
recording area. The first information recording area

30 includes a plurality of block. The information recording
method includes the steps of designating one of the
plurality of blocks; and recording, in the designated block,

version information indicating a version of the designated



{.

valid pointer information. Thus, the above-described 5 objectives are

achi eved. An information recordi ng nethod, according to the present

i nvention, for recording information on an information recordi ng nedi um of
whi ch the nunber of times 10 of data rewite to an identical area is
limited is provided. The information recdbrding medi um i ng 2@gprallty
of first information recording areas in which data is recor

sequential |oop recording, a second information recording area and a
third information 15 recordi ng area. Each of the Elurality of first
informati on PLESFRRY RRidder ARfegpatiop dndiraying »nngdstiothef the

i nf or mation I’géebﬂdngnmﬁ:fi@dlbﬁcﬂ%%dtiﬂ% @RS of pod€oF diiRforhAtihg third
i nf ormati on recordlng gt tification i nformation |nd|catlwg. i ch

one of the 20°BFEFEP Pa B? for JAGSH O FREF P r LREPENAGLGRedS iused RE:

desi gnati ng oweldd mhdmﬁhurainfqrmétbb@cks e dathe Nabbee - dakbeihbast

I nformatigon r | cording, in the designated bl ock,
ver si on %nforﬁ%ﬁ%gkﬂgﬁ |ca %gg%é §r5|on of the designated bl ock and

poi nter information 25 |nd|cat|ng a position of the second information

recording area. P0|qgﬁwidfngdg§dﬂM}a frr %&fﬂghﬂg husgggﬁﬁgnge£si€g

i nformation is used as valid pointer
above- descrlb%ﬁe%%?Ect4%%%n%}%nach@@%edﬁeqmrﬁﬁﬂgrﬁinfnﬁmaﬂﬂmecommln@n

appar at us aC:Cz@fé’irﬂ@ti&x o T BFE Me d 1L B Qﬁichoi:héeﬁﬁﬁugéﬂgof “Eﬂﬁ tion

on an for recor medi um of which the nunb times dat a

rew | te o an# EﬁVrgF% 9 §nljrqﬁrt'é’cF?Jsa|5P6v+%é&mitefbi§@%W@ 2005

The i nf or mat i Tive r Excforthatgl ore dr et @il ¢! G @i in fidStudes a plurality of
first information recording areas in which data is
recordable by sequential loop recording, a second
information recording area, and a third dinformation

15 recording area. Each of the plurality of first information
recording areas includes a plurality of blocks. The
information recording method includes the steps of
recording, in the third information recording area,
identification information indicating which one of the

20 plurality of first information recording areas is valid:
designating one of the plurality of blocks incliuded in the
valig first information recording area; and recording, in
the designated block, version information indicating a
version of the designated block and pointer information

25 indicating a position of the second information recording
area. Pointer information corresponding to latest version
information is used as valid pointer information. Thus,
the above-described objectives are achieved.

30 An information recording apparatus, according to
the present invention, for recording information on an
information recording medium of which the number of times

of data rewrite to an identical area is limited is provided.



i nformation recording area to which data is recordable by sequential |oop
recordi ng, and a second information recording area. The first information
recording area 5 includes a plurality of blocks. The information recording
apparatus includes neans for designating one of the plurality of blocks;
and neans for recording, in the designatl€d-block, ver5|oa6Jnf r@ﬁd

I ndicating a version of the designated bl ock and pointerIn or

indicating 10 a position of the second information recording area. Pointer
i nformati on corresponding to |latest version information is used as valid
poi nt er inforWh@iohnfwhmgtionherabovéidescmbﬂédmobﬁacﬂhdésgara achreved. 15

An i nformati oRneeeREEEBY egeafaiﬂan?f&g%'m&rp élrahﬂ\ R %g%a p&%n{,'ggnt e

for recording information on an ornati on rec
nunber of t|nﬁgquﬁﬂtaaia.#%@Plt%ﬁ@QF@#PQdeﬁﬂv%aﬁ-aﬁ@&ong | infpedation

provided. TheebBt@ifBt iaddd.eCOMNGieNgr IBGH UThirBEHESSn2 ﬂ%ﬁﬁ*iﬁ% 9tego

first in ornatlo recording areas in which data is record

sequenti 3l IoE)Bc BEBF g R U Idddord FHFEFnaﬂmﬁh1P§86W6¢ﬁ@naFﬁ§°réhﬂga
third informaapparatesorilicindseamdzach @brt h@e@i@kﬁ@tizﬁg anefl bt the

I nformation ar | ncl udes | urali of blo . The 2
i nf or mati on régggég%gga 5§?§}ﬂ%ﬁ?hcl sgﬁﬁﬁﬁséﬁ? r?%%ﬁ&ﬁ?ﬁg ¥W1Fh% third
i nformati on réesighagedrdack, semsiibncinfonmation rmtdicuaﬂznﬂ_:; aatraﬁgiml ch

one of the phurald g P&%ﬁak%ﬁﬁbi Eﬂréﬁﬁ.4§¥) %&ngkBngiggg iga{ s P%$I”Ea“5

for de5| nating one o e pIura I'nc
first iffornme®i d9sidderdi 9§ dhen; Saﬁéndnmmﬁp#mﬂt#anwﬁpngdingt¢mﬁa.

( desi gnat ed bl peknt&er Sifformdf PEEL EQPré HFbLRIAHY 8o Vel SLO8: Of v ion
e

desi gnat ed blpck and pointer information indicating a position o
second information is used as valid pointer information. Thus,

the above-described objectives are achieved.

15 An information recording apparatus, according to
the present invention, for recording information on an
information recording medium of which the number of times
of data rewrite to an identical area is limited is provided.
The information recording medium includes a plurality of

20 first information recording areas in which data is
recordable by sequential loop recording, a second
Information recording area, and a third information
recording area. Each of the plurality of first information

( recording areas includes a plurality of blocks. The

25 information recording apparatus includes means for
recording, in the third information recording area,
identification information indicating which one of the
plurality of first information recording areas is valid;
means for designating one of the plurality of blocks

30 included in the valid first information recording area; and
means for recording, in the designated block, version
information indicating a version of the designated block

and pointer information indicating a position of the second



-11 26 January 2005 information recording area. Pointer information
corresponding to |latest version information is used as valid pointer
information. Thus, the above-described objectives are achieved. 5 An

i nformation reproduction nethod, according to the present invention, for
reproducing information recorded on an information record:z@ganu gé‘qs
which the nunber of tinmes of data rewite to an identica ared™y imted
is provided. 10 The information recording nediumincludes a first

information §E6QMNG (%l’r&ﬂ LR, Which data is rec bl sequential | oop
recording, and a sg r %or %atl on _recording al?%g% lrrﬁ'gm?t i nformation

recording ar 8‘%11'?5%1?(5'8%@ A2tBTt UreRTIPn yﬂfBF“%ﬂ%‘clésuseﬁrﬁS wlid| padster @mfennaitlcmhe 15
plurality of Thigdicsabovedsiceibed Dot hRMchiRgidat i ng a version of the bl ock
and pointer information indicating a position of the second information
recor dg ng area are recorded. The information reproduction nmethod includes
the steps of designating one of the plurality of blocks; and 20

determ ni ng whether or not to acquire the pointer informati on recorded in

the designated bl ocknmfoﬁﬁﬁﬁihda;ﬂ@@uwohhnétﬁt?d MEIoRHIAR td MG dRh 190er{t1%80r ded
informati on corresp ong ng to |

in the design L ock nt er

version infor ng%p?g%& e s%lﬁ Qa rsarded OB&Pﬁ‘?igFm?tfﬁ“dF%FﬂlD@ﬁmWsﬂf widch he
above- descr i heauobpref inewiaat mehicoed idenicilnkar BHmiRF i§ fRERBUCE i on

met hod, according to the present invention, for reproducing information on
an |nforrrat|_ﬁ}rll recordj ng nmedi um of which the number of times 30 of data

rewit® to ahhy Hdematian rawémgsm@dmmt pdluides priosti mﬁdmaﬁhm recra)frdmgarretd)fb
recording meHichigaip ﬂé@&ﬂalﬁe anieahéﬁtﬁél Wopf {eﬁéltdlﬂ A H;@Eé&%ﬂd isn Cli?”g 1o 58"
cor

in which data | recog_ﬂ ? sequenti al
January 2005 °FH rf‘ﬁ?q Fﬁﬁ‘oﬁrré%f’rdlaﬁéreé ip¢lpdes anitl@hmf Weckselror di ng

area. Each oft I¢astonepifubal ity of first information recording areas includes
a plurality of blocks. In at
I5 plurality of blocks, version information indicating a version of the block and pointer
information indicating a position of the second information recording area are
recorded. The information reproduction method includes the steps of designating
one of the plurality of blocks; and

20 determining whether or not to acquire the pointer information recorded in the
designated block in accordance with the version information recorded in the
designated block. Pointer information corresponding to latest version information is
used as valid pointer information. Thus,

25 the above-described objectives are achieved.

An information reproduction method, according to the present invention,
for reproducing information on an information recording medium of which the
number of times

30 of data rewrite to an identical area is limited is provided. The information recording
medium includes a plurality of first information recording areas in which data is
recordable by sequential loop recording, a second



| east one of the plurality of blocks, version information 5 indicating a
version of the block and pointer information indicating a position of the
second information recording area are recorded. In the third information
recording area, identification information indicating which one of the
plurality of first information recording areas is valid i ed.
The information reproduction nethod.ijpcl udes the steps of bggéﬂi#f?\gﬁ?he
identification information fromthe third information recording area,
designating one of the plurality of blocks included in the valid first
information recording area which is indicated by the identification 15
information;. and determ ning whether or not to acquire the pointer

i nf or mati on MWIEHHGRJCFHIPEArERe singnateied BnfopRation tesowlignce. Wacth of e
versi on i nf ophiedlitpf fir@ciafeedtion ré&é%iﬂ@%&@@@ﬁ&ﬁd&'Qgﬁnali??'d’ﬂ!géclds.”frpﬁ{mt' on
correspondi n%ﬁ%ng%%ﬁ%t ve@tm gg’ knf ormatign I1s used as valid pointer 20

i nformation. “ThUS, PRpal g dlac ?*B’@ffl%’o‘f“g%mav%% are achi eved. An

i nformation reproduction apparatus, according to the present invention,
for reproduciAg.i; ' d, on_an. 25 infornation recordi ng medi um
of which the “nu#%‘ég 98?@@?‘#@%“@3@@%&& R st indieatag agioiiign ol theg
limted i s p¥eoRbEdormaten refosdingrearare cerordtidnin thedhirthinfoahutesreaordirg St

i nf or mat | on ek OlhABeatbRAinkSMAL MndRbdnd SuliGE UdaBt S PYagAYent il | 0op

recording, and a second jnformation recording area. The first~i A tion
recording arEdMAHER (REEINE HEAFIaVMIdisof bl ocks. In at |east one of the
plurality of blocks, version 30 information indicating a version of the

bl ock d poj imforpation indicatin - .13 26 January 2005 position
of t heﬂjs]econgggér.ﬁ%%r‘ St OW%%FGEWPE‘CQ?I@&‘%DQ iFigludiiba stepef aequpmhHicon
recordi ng reidemificetionmieppsinatiom fha thirtiafornmmaos rdcordigie slegnibicAstipeheof t he
plurality ofrid ? [ 1Al ng-whet.her or.not to. acquire
the pointer 5 _ti nf or Tt ?fa"%"é%?@%‘ie@ Ilngﬁ% ﬁ%ﬂ(ﬁe}gﬁ lgﬁoar?lgéo%fGSETglrf%arﬁ%gBF ance
with the veri§imsticatsdinoheidentficatiotor ded in the desi gnated bl ock. Pointer

information corresponding to |atest version information is used as valid

ointer. infaorpati on. Thu t he. above- descri bed objectives are achi eved. 10
P s Lnﬁ;annatlon; anlgl §éterm1mng whether or not to acquirje the pointer information

recorded in the designated block in accordance with the version information

recorded in the designated block. Pointer information corresponding to latest version
information is used as valid pointer

20 information. Thus, the above-described objectives are achieved.

An information reproduction apparatus, according to the present
invention, for reproducing information recorded on an

25 information recording medium of which the number of times of data rewrite to an
identical area is limited is provided. The information recording medium includes a
first information recording area to which data is recordable by sequential loop
recording, and a second information recording area. The first information recording
area includes a plurality of blocks. In at least one of the plurality of blocks, version

30 information indicating a version of the block and pointer information indicating a



An i nformation reproduction apparatus, according to the present invention,
for reproducing information recorded on an information recording nedi um of
whi ch the nunber of times of data rewite to an identical areais limted
is provided. 15 The information recording nmediumincludes a plurality of
first information recording areas in which data is recor le b

sequential loop recording, a second_jgnformation recordingggwggpyg%g a
third information recording area. Each of the plurality of first

i nformation 20.reco QEng areas_includes a plurality of blocks. In at |east
one of the PR o4, thes secendy gifarmajiop geentdings aeanard vasoidedi The iinfprmatier si on

of the bl ockreeordingabprogiictionribekm ifiMuded tdaad fdi‘gleﬁﬁlfléjﬁig?oin?%fﬂie Hfigugecond

i nformation I area_.ar recorded, In thet d”i nf or mat’i on

recor di ng ar({efg)?g & errﬁ?a\nfif%ra‘{%feﬁ"flﬂgﬁ’ RRET ot FRIGHIT Hif ROEh one of t he
plurality of first information recording areas is valid is recorded. The
i nformati on ihRRMAGME L r ] means for acquiring the

i dentificat i?o¢n i nf_orﬁ%??%%f rot?nét_ gg%]ﬂl&!rl gﬂg?ckn_fl%raﬁﬁ?rid%cer @’g tien §esioga;
means for de8iogRathEFcaed 3m therdesignated biagki Pyintst ifboeitioni cuctesstedirigniot he

valid first laetovereibh QRfoRBSQIisNEked R A | Shebdlieat Yipk h
identificatign infoE)mat.i on; a c? mgans faor %dg?tgfr %%@gdgtﬁ)\?\[hgﬁﬁgrthgra%%%t to

acquire t he J5STTHIES POIEGHYS ¢ *¥evedcor ded - 14 26 January 2005 which is

indicated by the identification information; and neans for determ ning

whet hdil or not to acquire the pointer information recorded in the

desi gnated bl ock in with the version information recorded in

accnqigdance H
the designated 5 bl R T R S et BRPHBIMF.c SHEINEG 12 othe apwsentver si on
i nf or mat i on lireentigad fers repabdidingoiimbanationf efceBiedodn Ahusformbtién recordiBﬁA

W NGS

b -d i lﬂ% Q i : ] i Rl EF. SCRI PTI. OF . THE.
?Oo;ésg u(raZCIr I_ shows ng‘g%dth\z;tﬁg £ r&[&g? ﬂ&g‘lﬁ%lseog\ndaf%fe&? %DE% %hlde?té%ﬁﬁa A% EEe um
accor di ng t &S ER¥sle 1.

15 The information recording medium includes a plurality of first information
recording areas in which data is recordable by sequential loop recording, a second

information recording area, and a third information recording area. Each of the
plurality of first information

20 recording areas includes a plurality of blocks. In at least one of the plurality of
blocks, version information indicating a version of the block and pointer
information indicating a position of the second information recording area are
recorded. In the third information recording area,

25 identification information indicating which one of the plurality of first information
recording areas is valid is recorded. The information reproduction apparatus
includes means for acquiring the identification information from the third
information recording area; means for designating one

30 of the plurality of blocks included in the valid first information recording area which
is indicated by the identification information; and means for determining whether or
not to acquire the pointer information recorded



Figure 2 is a block diagram 1 illustrating a structure 15 of an
information recordi ng and reproduction apparatus according to Exanple 1.
Figure 3 is a flowhart illustrating a procedure of formatting processing
in Exanple 1. 20 Figure 4 shows a data structure of an information

recording mediumafter the formatting prddessing is perf pfgﬂ Ln @Sarrple
1. 25 Figure 5is a flowhart illustrating a procedure of% I mecordl ng
processing in Exanple 1. Figure 6 shows a data structure of an information
recording nmediumafter the file recording is perforned in 30 Exanple 1.

Figure 7 is a"Riehcharindicaked Y idian igleadddiicatdon finfermepriodyctandn
processing i nmEaam@r Beteriinidfy JBBYALY &O%ﬁe%@%&é@%\% gﬁgh'&sgt ory

structure for n? g a file_recorded on a disc ows “a data
structure of ¥ 5tAY r??ﬁm%ﬁ%ﬁhfo%smnﬁ%ﬁﬂ@% ip ggrerdanchows a

data struct urmﬁﬁ ahel Pe@isieh GhfJreeAidiondmstdEn hayi ﬂgeadé’éi'?ﬁ%;{é%é&r gf of

entry segtor n . ure 11 shows a data s

an |nfor§mt| oﬁy Faiﬂﬁeﬁﬁﬁﬁgﬁ%‘?ﬁfzﬁ regPeRApEte late st yeraian shows
a data structunéouhaanonnisruaedoas verdd dpogn teti UNEaEhLt 16WDStThyLi ON
processing to ﬁeu£b$ve'&eggfigéaEgbﬁch¥9gglare achggegd}S i's a flowchart

illustrating a proce
BRIEF DESCRIPTION OF THE DRAWINGS
10
Figure 1 shows a data structure of an information

recording medium according to Example 1.

Figure 2 is a block diagram illustrating a structure
15 of an information recording and reproduction apparatus

according to Example 1.

Figure 3 is a flowchart illustrating a procedure of
formatting processing in Example 1.
20
Filgure 4 shows a data structure of an information
recording medium after the formatting processing is

performed in Example 1.

25 Figure 5 is a flowchart illustrating a procedure of
file recording processing in Example 1.

Figure 6 shows a data structure of an information
recording medium after the file recording is performed in

30 Example 1.

Figure 7 is a flowchart illustrating a procedure of

file reproduction processing in Example 1.



20 of file recording processing in Exanple 2. Figure 14 is a flowhart
illustrating a procedure of file reproduction processing in Exanple 2. 25
Figure 15 shows a data structure of an information recording nedium
according to Exanple 3. Figure 16 is a flowhart illustrating a procedure

of file recording processing in Exanple 35 30 Figure 17 s a d
structure of an information recording nmedi um accordi ng tggé%ﬁﬁ$X25@§

26 January 2005 Figure 18 is a flowhart Illustrating a procedure of file
recording processing in Exanple 4. Figure 19 shows a data structure of an
information 5 recording medium according to Exanple 5. Figure 20 Is a

fl owchart iIIustratingl ugéogegﬂéﬁs O URA - PIAG/RH! Qa%gh Y Sector
nunber in Exanp ure 21 shows a data structure o a co ﬁtrona

[
DVD- RAM di sc. aFFS&PerQQOFQG BPo&k 9dS&gram il lustrating a 15 structure of
an information recording and reproduction apparatus using a conventional

DVD- RAM Qisc. Fi gure gi s a fI wchart |Igustrat|n a procedure of
conventional file recor8fhg Br . 9352 pESF eFt CARRSPREAODY THE

| NVENTI ON ( DefihAptrimebioh zenss)inTReatmpissiused in this specification wll
be defined 25 as follows.

Figure 10 shows a data structure of an information
recording medium having a plurality of entry sector numbers

10 in Example 1.

Figure 11 shows a data structure of an information

recording medium according to Example 2.

15 Figure 12 shows a data structure of an information
recording medium after substitution processing to a unit

is performed in Example 2.

Figure 13 is a flowchart illustrating a procedure

20 of file recording processing in Example 2.

Figure 14 is a flowchart illustrating a procedure
of file reproduction processing in Example 2.

25 Figure 15 shows a data structure of an information

recording medium according to Example 3.

Figure 16 is a flowchart illustrating a procedure
of file recording processing in Example 3.
30
Figure 17 shows a data structure of an information

recording medium according to Example 4.



(1) "Sequential |oop recording” refers to searching for unallocated areas
in a predetermined recording area, allocating the areas based on the
search 30 result, and recording data in the allocated areas. Searching for
unal | ocated areas in the predeterm ned ggcording area i s achi eved by
searching for an unallocated area in a eéértain direction-,krom
predetergined position - 17 26 January 2005 and, in the géggn%ﬁ%%%p%he
search reaches the trailing end of the predeterm ned recording area,
searching for the next unallocated area fromthe |eading end of the
predeterni ned recordfhguitebd is & Hilowahagtr iddusgratisggaenrpakditoep 5

recording" isogl sméefeeb_edihg Beock8eRnfeenr fikRRph @, certain direction”.
These ternms are synonynous. (2) "AV data” refers Po data indicating at

| east one of video data and audio data. 10 (3) An "AV file" refers to a
file including AV datpigidre Bembowslal dafx ahes dard s Hﬁoiﬁ%i-ﬁé‘tiﬁﬁor di ng
medi um @f 12 g@LSQnthe anber of tines da#a cag be rewitten in the sane
area is limited -a netfhda ang EﬁcgﬁéﬁP%tﬁg B¥PPL€oPdi ng information on
such an information recording nmedium and a nethod and an apparatus for
reproduci ng i nformati 0 Lnfornation recordi ng nmedi um
will be 20 described. %%qﬂigﬁgﬁbB%?ﬁ%ﬂgggaﬁﬂiﬁ?g?ﬁéinnar%iﬁﬁ
medi um t o whi @h YRRAER Facessiiaws dat entay bectewr htmber is Exampbs to
about 100 to 4000 tines. The present invention 25 is also applicable to an
inforna£hon recording mediumto which the nunber of tines data can be
rewitt islimted

Flgure 21 shows a data structure of a conventional

DVD-~RAM disc.

Figure 22 is a block diagram illustrating a
15 structure of an information recording and reproduction

apparatus using a conventional DVD-RAM disc.

Figure 23 is a flowchart illustrating a procedure
of conventional file recording processing.
20
BEST MODE FOR CARRYING OUT THE INVENTION

(Definition of terms)
The terms used in this gspecification will be defined

25 as follows.

(1} "Sequential loop recording" refers to
searching for unallocated areas in a predetermined
recording area, allocating the areas based on the search

30 result, and recording data in the allocated areas.
Searching for unallocated areas in the predetermined
recording area is achieved by searching for an unallocated

area in a certain direction from a predetermined position



_1“""\

to a smaller nunber of times or a larger nunber of tinmes. The information
recordi ng medium may be, for exanple, any type of information recording
medi um (for exanple, an 30 optical disc, a magnetic disc, or a

magnet o-optical disc). In this exanple, the information recordi ng nmedi um

is an optical disc. - 18 - 26 January-2885-In this exanple,..inf ion to
be recorded on the information recording nmedi um or infor%ﬁgﬁéﬁwfg&g%
reproduced fromthe information recording nediumis a file mnaged using a
file structure based on the UDF (Universal 5 Disk Format) conforming to
the ECMAL67 SPAAdatBsthe rasfe whekeohhagserEeh i raches shiedcriiptioy, end

poi nter and the th& r‘@&i&@rﬂfi@xerdeféégﬁéiﬂg ANy ) @EQ&%&hggf%fe et(ﬁ%rgiagg ‘he

medi um as a VOluEﬁP$1le structure have a data 10 structu fine

ECMAL67 or UDBRELNPGRFES) a¥sed Erqm thsg: Jeafindovd afhthespredet armined
described in deterliing. drBata ShrUBLYrSp6iflcapibRal »dbgtelt g4 e1bo5hoWs
an exenplkary rugtyre af an 5 optical _disc. The optical disc has a
| ead-in grea,ggéggﬁ%ﬁg sggc ﬁs%uﬁf HﬁéﬁLEﬁtaﬁre&OPQrﬁﬁquﬁ%QﬁnﬂnTﬁe

| ead-in area fertptovdiedcthonh.i nMeespotéimg afet Sgnopymeas. di sc. The 20
| ead-out area is provided in an outer portion of the optical disc. The

vol unme space is interposed between the lead-in area and the | ead-out area.
The | ead-in area has &2} etdY datg"i eigratootaronedizatiny at leaateshe

thereto. The pecEidbdoqhphoshat 49Rid0erd11l includes a count unit and a
plurali ¥ of registration units. The volunme space has a volune structure

area 1017 a latest file structure area 131, and AV file areas 102,
: (3) An "AV file" refers to a File including AV data.

1. Example 1
In Example 1, an information recording medium, of
15 which the number of times data can be rewritten in the same
area is limited, a method and an apparatus for recording
information on such an information recording medium, and
a method and an apparatus for reproducing information
recorded on such an information recording medium will be
20 described.

This example assumes an information recording
medium to which the number of times data can be rewritten
is limited to about 100 to 1000 times. The present invention

25 is also applicable to an information recording medium to
which the number of times data can be rewritten is limited
to a smaller number of times or a larger number of times.
The information recording medium may be, for example, any
type of information recording medium (for example, an

30 optical disc, a magnetic disc, or a magneto-optical disc).
In this example, the information recording medium is an
optical disc.



30 103 and 105 allocated thereto. Unallocated areas 121, 122, 124 and 125
are areas having no valid data allocated thereto. 26 January 2005 The

| ead- out area has an extended recording information zone 112 all ocated
thereto. 1.2 Structure of an informati onﬂrgecordi ng and reproduction 5
apparatus Figure 2 shows an exenplary rntérmation recordi and
reproducti on apparatus. The information recording and rep?@dﬁ@#?%ﬁooﬁﬁ
apparatus includes a systemcontrol section 201, a nenory circuit 202, a
magnetic disc device 204, and an optical disc drive device 205. These

el ements are connect etPtrenexammltor ipfarmatiord basboRcorSicthensyséem

control secti oRrdPhatNehudescyehyng %EBH%hUr%uTGQQﬁQ%ﬁ%Fﬁgﬁpﬁéé%i é%; for

recording a volunme_ structure, volume structure repro
reproduci ng thePTBNARA SETQfe ttivee InGATMEL LGBt iR @OFAERY disth- Whdsns Didef or

recording a \dnagedaisimg aVAT 18t stetdt 8red b4 £ QI ehkODDFEANS: vdrsd Pr
reproducgng tge \Y/ strggture S£€§e naPE%enent structure recordi ng neans
251 for “recortrng QEpht e PRAAGRIRG t21 FREt AL S hap EanddRd®nent
structure reproduction neans 252 for reproduci ng the space nanagenent
structure, basic fil t t [ means .25 261 for recording a
basic file struct ure?IrgarsthH% #ﬂfoﬁﬁsﬂcﬁgfgrggé%’&jcﬁ oﬁeﬁﬁﬁﬁE%QB“z fOr
reproduci ng tPrimter and the dikecwhieh did eeocerded ng tieansfiGndtoron

recording filgecdddfhg hi@LtRPLLIYCL 2 p cinhg.the file
dat a, af?dmdef ec? ar eag rranagerrenfg ?reghgﬂrzngsﬂ'ﬁrﬁe£gfisli&r§r%g:§05%%%t raolgiaste%ti on

201 is | enBERE e dotinsdnbyethy ERMALSFr 0EeIDET (Undviedisad Picdntr ol

(progranlandiﬂbrmat) Standards unless otherwise described in detail.

1.1 Data structure of an optical disc

Figure 1 shows an exemplary data structure of an
15 optical disec.

The optical disc has a lead-in area, a volume space,
and a lead-out area formed thereon. The lead-in area is
provided in an inner portion of the optical disc. The

20 lead-out area is provided in an outer portion of the optical
disc. The volume space is interposed between the lead-in
area and the lead-out area.

The lead-in area has a recording information zone
25 111 allocated thereto. The recording information zone 111

includes a count unit and a plurality of registration units.

The volume space has a volume structure area 101,

a latest file structure area 131, and AV file areas 102,

30 103 and 105 allocated thereto. Unallocated areas 121, 122,

124 and 125 are areas having no wvalid data allocated
thereto.



arithmetic nmenory. - 20 26 January 2005 The nenory circuit 202 includes a
data nenory 221 for tenporarily storing a file, a VAT structure nenory 222
used for arithnetic or tenporary storage of the VAT structure, a space
managenment structure nmenory 253 used for 5 arithnetic or tenporary storage

of the space nmanagenent structure, a basPc file structurgéqFﬁE&y2&§§ used
for arithmetic or tenporary storage of the basic file, a volu structure

menory 223 used for arithnmetic or tenporary storage of the vol une
structure, and a defect list menory 10 224. The optical disc drive device
205 includes a drive TRONtIFAIREL i GFem1has ndhor §xEPREaft D8oOTAkEY

recordi ng angnfephatiuchi eonaedDs 2B3docdbesetpbesests are connected 15 to
each other via an internal bus 233. The drive control section 231 includes

recording information zone recording neans 271 for recording information
in the recordlng $tfechete @t acnenfendaPdon ecaraidihdg ahar f@b@dudeen

reproducgion ?%@Qé for reproducing information recorded in the
recording in na??%% zone. The nenory circuit 232 includes a recording

25 information zone rExENEe 27 Zhessdafioexamplhngt informathpormegyosdmage of

the informatigng tfepeodesOiddethppatdus Fecording information zone, and a
buf fer nmenory 241. The recording and reproduction neans 234 records 30

i nformati on on an optical disc 235 or reproduces infornmation recorded on
the optical disc 235.rhHkhe LREBEMBEILOA I @fidtdith@ndah@aPr adyctd At ion

10 apparatus includes a system control section 201, a memory
clrcuit 202, a magnetic disc device 204, and an optical disc
drive device 205. These elements are connected to each
other via an I/O bus 203.

15 The system control section 201 includes volume
structure recording means 211 for recording a volume
structure, volume structure reproduction means 214 for
reproducing the volume structure, VAT structure recording
means 212 for recording a VAT structure, VAT structure

20 reproduction means 215 for reproducing the VAT structure,
space management structure recording means 251 for
recording a space management structure, space management
structure reproduction means 252 for reproducing the space
management structure, basic file structure recording means

25 261 for recording a basic file structure, basic file
structure reproduction means 262 for reproducing the basic
file structure, file recording means 213 for recording file
data, file reproduction means 2186 for reproducing the file
data, and defect area management means 217. The system

30 control section 201 is implemented by, for example, a
microprocessor including a control program and an

arithmetic memory.



-21 26 January 2005 apparatus shown in Figure 2 has both a function of
recording information on the optical disc 235 and a function of

reproduci ng informati on recorded on the optical disc 235. Accordingly, the
i nformation recording and reproduction 5 apparatus shown in Figure 2 can be

regarded as an "information recordi ng-apParatus" for - r esgrg .
information on the optical disc 235. In this case, the el er;rrglh'[%gyz qsch are

not relevant to the function of recording information on the optical disc
235 may be omitted. 10 Alternatively, the information recording and
reproduction appar at B3€ SHFRTY reiqeiite 202 dnadadesgar dedaamemary 221

"information £epreshsdton RPRAAIYSY af 811E6P4 Fﬁﬂ"l‘?i&&uétﬁw Hi%’b&lgt g50r ded

on the optical disc. 235. ILn this case, the elenents which are n rel evant
to the functiBRedf ¥ r B5HEBBELEAG | ¥F o HPHPOGR e c8FBEAIBN Ahe thst i ¥AT di sc
235 may be osttoeturd, 3 Epagatridmiy i@ ST tur@lnemsrys wa-ar psedur e
of formagti ngalp{%éﬂgg rzg f or formai;tti n% thg optical disc 235. The
formattiNg processtng i o perrBPABEY by “PREYENPHr tald FPIT JPRNFZLBERT
reproduct i on sppactune, showasic Fjle e s2rudenaienafidnry t B83 s SHOWN i N
Figure 3 will 1 i Ll Syst contro] section
201 creates aapggﬁﬁgigﬁﬁﬂg?ﬂPgﬁ%%& %ﬁ?%ﬁ’%ggg‘%\%&ﬁﬁ'aﬁﬁ%}r@% uch

as a vol une nEFEICHpEe sheResyt K3 otaed $Horucantthnetide orvotemporsdryict ur e

menory 223 ofsidieag@ne¥ trd Meluine? 2 rulhfireSY ahaM CoLESOL ffg«'{ingé}nchg}
further énstr%%cés the optical 30 disc drive device 205 to record t vol une
struct ut , St d in the volune structure nenory 223, on the optical disc

{'235. The above-descri bed operati ons of the system contr ol
The optical disc drive device 205 includes a drive
control section 231, a memory circuit 232, and recording
and reproduction means 234. These elements are connected

15 to each other via an internal bus 233.

The drive control section 231 includes recording
information =zone recording means 271 for recording
information in the recording information zone, and

20 recording information 2zone reproduction means 272 for
reproducing information recorded in the recording

information zone.

The memory circuit 232 includes a recording
25 information 2zone memory 273 used for arithmetic or
temporary storage of the information to be recorded in the

recording information zone, and a buffer memory 241.
The recording and reproduction means 234 records
30 information on an optical disc 235 or reproduces

information recorded on the optical disc 235.

The information recording and reproduction



section 201 are achieved by, for exanple, executing a - 22 26 January 2005
control programbuilt in the systemcontrol section 201 as the volune
structure recording nmeans 211. The optical disc drive device 205 records
the volune structure at a predeterm ned_ position of the optical disc 235,

and when 5 the recording operation is cofipl eted, notifies ke ﬂiﬁ
control section 201 of the conpletion of the recording operatio .&?%302)
The system control section 201 creates a 10 basic file structure, and

stores the baglg_fi stqructyre in th asi.c file.structure nenory, 263 of
the nenmory ci %Eé??hkgﬁz%hol‘ﬁ%lig?s%%ﬁ%gng?ﬁlb%t&:tai%?P"Z’b’lorfl‘j’ t heFOFfAdRAuct s
the optical #hSerdatienden ceh@Obptbcakcdidct EBDHasnd hi Ifnatigict vFe,

stored in the ' A 63, n opti.cal disc 235.
The above- des“c:?faﬁggu%%lelgaﬁfo%@g% % he és%%‘f%%c’c%%th r%on ggg? oﬂgﬁﬁlggge
achi eved by, feforgiagpye, thgedadiongasioontnesionstiog amdburéproduchtosyst em

control sect | appdPatas !Aeowisian fFhgusk! UST LS I 30T ALl ralRANGS 260, The
optical disc griye device 205 recordsS the 20 asi ¢ file structure at a
predet er mi ned PBEPTNBRIGR t hECCHFELRYl dePParatusind ifen t ee¢erdingng —

operation is inpophetfon oAt theesptheasyaiem QaBLr olrrs&¢iiOAAl ofpd he
ystem control section

conpletion of _fhe recordi ng_opergtion. 25 (5303) The s
201 creates ae}'es%ea%gs ﬁ@ﬁé’é‘eﬁ’éﬁtﬂc& ¥ ﬁg?‘d‘?’é? gheTmed 97 of erer rRiRG e ment
structure in imEoxpatiomamagetbat ouitriedlir dieenvzys 2mAyof bet hemierad y
circuit,g02. ﬁit%ﬁﬂétf@% . fRsiytieanal. . 4i.0f or lbon of an unallocafed area
422 is registered in an % ungﬁocgﬁgtéﬁgcgegﬁ Pynﬁﬁm?rf%f’s 8% on of
“the capacit y2RRAEFHea/ABhawn cigr eFdgeteal 2 ocatredbien s6gprd&8043ds an
L p
"information reproduction apparatus" for reproducing
information recorded on the optical disc 235. In this case,
the elements which are not relevant to the function of
15 reproducing information recorded on the optical disc 235

may be omitted.

1.3 Formatting processing
Figure 3 shows a procedure of formatting processing
20 for formatting the optical disc 235. The formatting
processing is performed by the information recording and
reproduction apparatus shown in Figure 2. Hereinafter, the
steps shown in Figure 3 will be described in detail.

25 (S301) The system control section 201 creates a
volume structure including pre-designated parameters such
as a volume name, and stores the volume structure in the
volume structure memory 223 of the memory circuit 202. The
system control section 201 further instructs the optical

30 disc drive device 205 to record the volume structure, stored
in the volume structure memory 223, on the optical disc 235.
The above-described operations of the system control

section 201 are achieved by, for example, executing a



The system control section 201 further instructs the optical disc drive
device 205 to record the space nmanagenent - 23 26 January 2005 structure,
stored in the space managenent structure nmenory 253, on the optical disc
235. The above-described operations of é&? system control section 201 are

achieved by, for exanple, executing a'c rol program bukty,i é§ éﬁ
system control section 201 as the space nmanagenent structure recordi ng

means 251. The optlcal disc drive device 205 records the space managenent
ion_of the optical disc 235, and when

structure at g 3 eternineqﬂgﬁg

the recordi ng“8pefati BhoPEal b thét FVF*é§mtq’|%“§59%%eﬁﬁQLW%r¥t°ﬂolaS
section 201 oftheheoumg|strimrtfe rheotrdtagthegns cmqr atTied .o t33 W) gibe
system contro ti t T truct and stores the VAT
structure in tL=l \%AT‘?&{Jrz"gét Ctﬁ?l%%n@% §§ rré”ht[ﬁ"}F‘E-P?%watt 282. The
systen1controPreéétﬁrmﬁn§01pbauthen oﬁsthacbptibaloﬂiscahadlsandrwuendeV|ce

205 d - r £ A Tn L 222
to recor thae é@giéiﬁgce > tf%ﬁ”égjdqﬁg¥% G E8¥§t§;%PﬁeS¥§£¥@

on the optical disc ove-descri op€r at’i on

control secti GR"EE21aE&CcEdRme A 2BE bihef somplatpbs, ofxethi | ngcardongr ol
program bui |l t op8raBeonsystem control section 201 as the VAT structure
recording neans 212. The optical disc drive device 205 records the VAT
structure at a predeterm ned position of the optical disc 235, and when
t he recording operat|0m303)cmnalgygdemzaoaqkbﬁl%@cka@nsygifwgfggg

section;g01 o‘% 2,%%19& of thg% 3:%9:rd' ng tion, (S305) The
systenlcontr sectlon e P8q FEOIES: iHB8I ﬂ? € oS HRNFEEre05 to
(record data i#Hntthe Basiedtils s§roctoreaténory @63, off hednbmor¢ai f@kisect i on

231 202. The system control section 201 further instructs the

optical disc drive device 205 to record the basic file

structure, stored in the basic file structure memory 263,

15 on the optical disc 235. The above-described operations

of the system control section 201 are achieved by, for

example, executing a control program built in the system

control section 201 as the basic file structure recording

means 261. The optical disc drive device 205 records the

20 basic file structure at a predetermined positlon of the

optical disc 235, and when the recording operation is

completed, notifies the system control section 201 of the

completion of the recording operation.

25 (S303) The system control section 201 creates a
space management structure, and stores the space management
structure in the space management structure memory 253 of
the memory circuit 202. At this point, positional
information of an unallocated area 422 is registered in an

30 unallocated space entry 453 in consideration of the
capacity of the VAT structure area allocated in step (S304).
The system control section 201 further instructs the

optical disc drive device 205 to record the space management



creates a first registration block 176 including an entry sector nunber
(pointer information) indicating the position of the trailing end of the
| atest file structure - 24 - 26 January 2005 area and a versi on nunber
(version information) for identifying a valid registration block, stores

the first registration block 176 in the?ecording infor gy menory
273 of the nenory circuit 232, and records the first 5 regﬁggﬂﬂ%fgﬁx%lock
176 at a predeterm ned position of the optical disc 235. For exanple, the

drive control iection 231 records_the first registration block 176 in a
first regist FAEPGRYGRI 1S 5924 iy thecBPace Banagrng s GitagicdpdeoRempRy count

unit, the coums3bl osk hams ngpithealdeatski cadson 1@nRUNhBsveL abBeribed

regi stration 8p%£a59 mhig ata has been recorded. The above-descri bed

oper ations of "PREZGTPUE Ctont? oiY et il sectdon 29493k, ashiewsdnyl e,

executing a bwntfolr exagbe krdduting e dbntielcprbogRlamsBalinenigd3tneas the

recording inf | O ec, ' 271. en_15 the recordin

operatio% i s %gﬁg%%tgﬁéggﬁ%ioﬁ%%%%ﬁgbrggﬂPdFﬁvetggvi53a565 ﬂ%ﬁ???@%nghe

system cont r oftseetven recordinghaecowpl2il on Bhet betrieadr ding: ogeiaeéi on

In this eXanthVié@ezbgcQ%@dfﬁsoﬁﬁﬁ?t%?Qc%fmEHQ efdnt Y $IALQN Al ock and
f ocC 8 & at &ty

the recordi ng operation of the count are perrorned separ but
t hese recor di PE299herained sPagitben pef f brereop tbprlirdtec | 335 Fiapd evdleshows a

structure of i ard@naiiieg @bﬂdﬁoﬁi@@bh@ibt@h?cng@ﬁfﬁﬁg eEnd h@yéf’érﬁmt ting

rocessi S rforned, ., The | une structure area 101 has the vol une
gtructu#ggrec%?%gﬂpfhEFSFﬁ9nTﬁéRV&q”ﬁP§t?ﬁﬁPﬁ?Ei?ﬂcPﬁdé@QMFQFQ&ﬂlm@

(recognition seppmeaickomd1l havi ng recognition

(S304) The system control section 201 creates a VAT

structure, and stores the VAT structure in the VAT structure

15 memory 222 of the memory circuit 202. The system control
section 201 further instructs the optical disc drive device

205 to record the VAT structure, stored in the VAT structure
memory 222, on the optical disc 235. The above-described
operations of the system control section 201 are achieved

20 by. for example, executing a control program built in the
system control section 201 as the VAT structure recording
means 212. The optical disc drive device 205 records the

VAT structure at a predetermined position of the optical

disc 235, and when the recording operation is completed,

25 notifies the system control section 201 of the completion

of the recording operation.

(5305) The system control section 201 instructs the

optical disc drive device 205 to record data in the

30 recording information zone. The drive control section 231
creates a first registration block 176 including an entry
sector number (pointer information) indicating the

position of the trailing end of the latest file structure



i nformation of a volume, a primary volunme descriptor 442 having attribute
I nformation of the volune, a processing system descriptor 443 having
information for the processing - 25 26 January 2005 system a partition
descriptor 444 having partition |nforna i,on, a |logical volume descriptor

445 having recognition information of a ﬁogic vol une, g gy Gt ed.
space descriptor 446 having information of an unallocated area 1n'the
vol une space, a terninating descri ptor 447 indicating atrailing end of a

basi c descripggr aSeQNENGS Sl%glcg“?éggugﬁﬂ%%%ﬁﬁi ¥’descr|pt r gﬁg i

havi ng | nf or Rt on 0 an 5 egrity’s
anchor vol uneidestifptios povaléd téglhavangomObln&hunatonasonhaC£ESStstart

to the vol umrolleiBtabARLABR g%gogﬂeghénr&psrﬁghanfnéag§8£25§ ange 1s

not limted to bove-descri order or In a
structure ar eBeB3¥Yo47 3 dfatbstmenony waf@llrﬁiéﬂar:eala@eaemds tthe f)asst file

structure is t@g%éeétﬂhebb@ékcﬁs | &Jii‘efdlért%ziﬂ%ﬂd‘ﬁ%fitﬁbheo%eizhe

descri ptor 450, oot directory 451, and a file entry (root directory)
452. In a spaeetﬁﬁﬁ oAt 23T 1 udiak &Xampd ea2 £het drpwe gontaedstestien
structure are2343iecbbassph@ef&&&&g&ﬂ@ﬂht&h&ﬁ@hUMiddkrﬁiﬁﬂkah Afesgpace

managenent st£uctuEe ncl u | ocat space entry 453. In a VAT
structure area 301 ?t# fé # 1IQP pasy ct e QFeaeﬁgi?gtﬁ%dV%ﬁ
structure i s theorceut lili‘kﬂe: VRTLESmmtubG.ODkChaﬁﬁEEgatNé\Tidﬁ'ﬂt:ﬁﬂﬂc@tW| CB
458 TheoVAT diibendset RuVATR A% A1 i 20T URLURCH4S! bned by the UDF

St andards. A recordi ng posit an optirca ted
(u5|ng a V|rtu§?°%HG?@ss MQQthQWQEﬂeﬁﬁkﬁQ%% gpexpbtenandfa theygidmiveaddr ess

in a logical QeRfess sHAIDNn 38€ are achieved by, for example, executing
a control program built in the drive control section 231

as the recording information zone recording means 271. When

15 the recording operation is completed, the optical disc

drive device 205 notifies the system control section 201

of the completion of the recording operation.

In this example, the recording operation of the
20 registration block and the recording operation of the count
block are performed separately, but these recording

operations may be performed concurrently.

Figure 4 shows a structure of data recorded on the
25 optical disc 235 after the formatting processing is

performed.

The volume structure area 101 has the volume

structure recorded therein. The volume structure includes

30 a volume recognition sequence 441 having recognition
information of a volume, a primary volume descriptor 442
having attribute information of the volume, a processing

system descriptor 443 having information for the processing



VAT 454 retains the correspondence between virtual addresses and | ogi cal
addresses. The VATICB 455 indicates the recording position of the VAT 454,
The VATICB 455 is - 26 26 January 2005 allocated to a sector at the
trailing end of the area in which the data is recorded. The recording

i nformation zone 111 includes a count 54™it 141 for deshgn da@?ﬁd}e _
nunber of a valid registration unit, and a plurality of registration units
including the first registration unit 142 and aI seﬁonglregl Zt raz i on ;JEI t
143. In the count unit 141 first count block 1 i ndi cating e
i dentificati of¥f0Tler B8f ?ﬂﬁt+F¥gP 195 REP Gt |44 ulaving partdédeded. |n
the first regnfbn:aiartannunl & 1¥dgithe fvdiﬁ'imé egieﬁddraﬂpth&f b'el(l@‘:»'t< iig@i]{la?x'eng
an entry sect 6, dic Qsi ti on infformation o
| at est 1¥| le s ruc ure aﬁegnﬁgﬁm?gi %go?glép icpd yaiumes afpunaldergsadin t he
second count Bpeck éescséqtornuﬁehm“g Jurﬁdmﬂa!ﬂ:.orD@tfaansuﬂallaageé_dtedllélg
dr trygf i t int ir egi st i on ni )
the secand rggig i 8{5%9%8 i |on @-Ui e ﬁ%{% o 44

Data is not recorded in the second regl stra
Fi |l e recordi ng"pieaéispng Walking bt a blaaaeddeecnﬁ.ptokeseqaende ng

proce35| ng fog rqfayid:ldflg &;cffldr{i‘e Oniiﬁ?@ PEE%?glrdﬁ%f{:?‘g ?’ecorgdﬁ%n-rhﬁa
Si n er f or med
ooy e T e S e L

Figure 5 willanlle slescandmask i vdRing | de's%ﬁiEQo@' btamhiag%:exai@' enat{ieg AV
i ntro il
file (AYB'le E%faLHSthhﬂhl%céégk'étar to t avgfhme. The information
recorded 1n the volume structure area is not limited to the

above-described order or types.

In a basic file structure area 432 of a latest file

15 structure area 431, the basic file structure is recorded.
The basic file structure includes a file set descriptor 450,

a root directory 451, and a file entry (root directoxry) 452.

In a space management structure area 421 of the
20 latest file structure area 431, the space management
structure is recorded. The space management structure

includes the unallocated space entry 453.

( In a VAT structure area 401 of the latest file
25 structure area 431, the VAT structure is recorded. The VAT
structure includes a VAT 454 and a VATICB 455. The VAT 454
and the VATICB 455 are data structures defined by the UDF
Standards. A recording position of data on an optical disc
is indicated using a virtual address in a virtual address
30 space and a logical address in a logical address space. The
VAT 454 retains the correspondence between virtual
addresses and logical addresses. The VATICB 455 indicates
the recording position of the VAT 454. The VATICB 455 is



30 thereof are recorded on the optical disc 235 having the data structure
shown in Figure 4. (S501) The systemcontrol section 201 acquires - 27 26
January 2005 positional information 467 of an unallocated area fromthe
unal | ocated space entry 453 which has been read to the space nanagenent

structure nenory 253. The above-descri bed® Gperation of thg; f@d‘sontrol
section 201 is achieved by, 5 for exanple, executing a contro rogram
built in the system control section 201 as the space managenent structure

recordi ng means 251, §5502) The system control section 201 allocates the
10 unal | ocat e813PERtEIsER anﬁﬁ'é‘%og?:t tBRaFrphfdRreaenEnodf thheaunal Locat ed

area acqui r edwhiichat epe( 8204) isapdcbrakaucts the optical disc drive device
205 to record data of an AV file (AVfile--a) 641 in the allocated area.
The system control section 201 further creates a file entry (AVfile-a) 642
of 15 the AV file (AVhéeemoriiihg shfoemathenfidre ealrinéTudde a datat MeENOry
221, andgi nst H¢ES j ' |V vice. 205 record the file
entry in an ar eaEcjbgn??r?%g{ijégf%%%fs’ﬁgdmaer ggglgﬁrvﬁ? c%vﬁ]rg‘gd’é?% BFTRREORY file
(AVfil e-a) 644nhhs ap@eh Rlavrlddd ofi welgdstyatiibe spiteminobtddhgsSeséi on
201 20 instrugtsthe. QRéLA il Sni¥ 149 gdeyi t APl an AV
file (AVFIl e-g st FeghitiRid entry (A\/g'?“:{|ag-§8)%g’?‘84§e§ﬁ§?‘é%ﬁ?% Y
continuous art33: TH: Woreudds dnilded 41gperayi anEinstt heurt shkosk okl ol

section 201 aimddchbtengd thy¥, faeneXaipBheiofiXCauhbRd 2 FONtyRl PEQYLAM
built ipythe 25 fggrt:eglcon_t@gi seﬁ%on 201 as 1;he file recording means 213.
The optical df Se arToe" ARviWdtbost12cots TP bve- et i ol diketat a
(‘ predet er m nedreatstranial whit dpP2|cahedifies23Tregdrdraftan! AL JRXCAEE NY
operation IS naying an entry sector number 464 indicating the positional
information of the latest file structure area 431 is
recorded.
15
Data 1s not recorded in the second count block et
seq. in the count unit 141. Data is not recorded in the
second registration block et seq. in the first registration
unit 142. Data is not recorded in the second registration
20 unit 143 et seq. |

1.4 File recording processing
Figure 5 shows a procedure of file recording
processing for recording a file on the optical disc 235.
25 The file recording processing i1s performed by the
information recording and reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figure 5 will
be described in detail. In the following example, the AV
file (AVfile-a}, the AV file (AVfile-b), and a control file
30 thereof are recorded on the optical disc 235 having the data

structure shown 1in Figure 4.

(8501) The system control section 201 acquires



conpleted, notifies the systemcontrol section 201 of the 30 conpletion of
the recordi ng operation. (S503) The systemcontrol section 201 creates a
basic file structure, and stores the basic file structure - 28 26 January
2005 in the basic file structure menory 263 of the nenory circuit 202. The

system control section 201 further instrdéts the optical 29J§(f dri@(ﬁ devi ce
205 to record the basic file structure, stored in the baSic¢ Y% ructure

menory 263, 5 on the optical disc 235. The above-descri bed operations of
the systemcontrol section 201 are achi eved by, for exanple, executing a
control progrBAfbtirRal ninferagtiemichets oh wertlerat®d area ffeobathe file

structure recQhdiNgcatBaptlenthe P9I 't«ﬁﬁjchdhﬁg tfgéﬁlg'egﬁvf&%h%oé %8&” ds

the 10 basic file structure at a predeterm ned position of
di sc 235, and™ARBACTRBT r SEFHRH T o pBRFEPFBN 253 - coﬁ'ﬁ‘leet@'aovﬁoﬂﬂwfé‘sb@@e
system cont robpeﬁatim omi:hefsjrélﬁem%ﬁliﬁl edcefiohhfo1 eGPREhRGvRRSHRL | ON.

15 (8504g The £ S Y Sk aont r ol gt on eates a Race managenen
structure, and store ee§53%§ ﬂ%ﬁhﬁg ﬁ? REGRaMPELLE dhdhepspstem

managenment steemtuel sewilpn?25Dbf ast hthearespaye Cmatdigemdd®. LEridigrsoi Nt ,
positional ipfog Pﬁiﬁ%“@%§§ s 5N unallocated area #1 (623) and 20

positional infornati of an unall ocated area #2 (621) are registered
in an unal |l ocated space entry 652 in consideration of the capacity of a

VAT structure area 605 ) Qﬁét téh%%&:%%@éétlgﬂﬁ yﬁ&i%gggérﬂlez
‘section urfher Instructs e optical disc drive device to 25
record tthe sp%%]t‘r&% teas'f"?ﬁ%‘ﬁllﬂrbth@t%?%#?ﬂ%%é@mtmangWt

structure nemmalDichten atree apihcabd disstap5ssdhe, ahevendessithadie

operations CﬁogéEagy%ﬁEE}%99%@053v1ce 205 to record data of an AV file

(AVflle-a) 641 in the allocated area. The system control

section 201 further creates a file entry (AVfile-a) 642 of

15 the AV file (AVfile-a) 641, stores the file entry in the

data memory 221, and instructs the optical disc drive device

205 to record the file entry in an area continuous from the

area in which the data of the AV file (AVfile-a) 641 has

been recorded. Similarly, the system control section 201

20 instructs the optical disc drive device 205 to record data

of an AV flle (AVfile-b)} 643 and a file entry (AV file-b}

644 thereof 1n the continuous areas. The above-described

( operations of the system control section 201 are achieved

- by, for example, executing a control program built in the

25 system control section 201 as the file recording means 213.

The optical disc drive device 205 records the

above-mentioned data at a predetermined position of the

optical disc 235, and when the recording operation is

completed, notifies the system control section 201 of the

30 completion of the recording operation.

(S503) The system control section 201 creates a

basic file structure, and stores the basic file structure



section 201 are achieved by, for exanple, executing a control program
built in the systemcontrol section 201 as 30 the space managenent
structure recording nmeans 251. The optical disc drive device 205 records

t he space nanagenent structure at a predeterm ned position of the optical
di sc 235, and when the recording operatiZ® -i s conpleted,z-JZQ Zgﬂﬁanuary
2005 notifies the systemcontrol section 201 of the conple§|%ﬂ9m¥) he
recordi ng operation. (S505) The system control section 201 creates a VAT 5
structure, and stores the VAT structure in the VAT structure nmenory 222 of
the nenory ci déuFie XgsicThitle\akmistore memorye263 @f £Bé niemdhekiirestituct s

the optical diapa . driNe HOM&GE cot@310sEEES é{ﬁl tyre, .stored in
t he VAT structure nor 222? on thesoggi%gligfsc Eﬁ%fiﬁﬁggﬁﬁﬁﬁg- é?cribed
10 oper at i ons °&ti€ ACHIR r@evieet 28R 201 ngaenthtley ctashy, £Lae

exanpl e, execuytirngtareonttokelr 08" e ed ic i#Y 118 £ NSLED ﬁgﬁbg9lzggction
' nmeans 212. The optical disc drivé

201 as the Vﬁgns%égctu e ricgrdlng ]
devi ce 205 ref8r 3% RRY1GAT $iPGcédPe afPg pPeverdefrrébegosperahionst he
optical 15 di of 23% satesheronimwol esectiog aper alricOmdiH KM B¢ €deor

notifies the co tLo 1 of the conmpletion of the recording
oper ati on. (S%%%?E¥%é g%é?%ﬁ?@@n%rg?ggg i8ﬁ°§ﬁﬁmrﬁ§$#tc£§ the systepti cal
di sc drive dePPBETodsseptier?@l dwr dhen baisdor €¢dedsngubhhivenaééonazrge. The
drive control mgggati 21 23ph LT, a gisst.tati bl ock 177
includiﬂg an 2ntr¥ sect or néﬁﬁggﬁ?bg?ﬁﬁg?gﬁggopﬁgéﬁén?HFnﬁ?%%f%ﬁgt?%e
posi tiohYof tReStPafiifgSirycErrenat] & esedatermimad tnos omren tel a
{ version nunbeoptyeasi aiscnfagspt 4ra) wheh dwlentLbyAdng \6@4:%1.11%93 s{fation
“bl ock, stores 3h8 ggc&nd
compléted, notifies the system control section 201 of the

completion of the recording operation.

15 (S504) The system control section 201 Ccreates a
space management structure, and stores the space management
structure in the space management structure memory 253 of
the memory circuit 202. At this point, positional
information 666 of an unallocated area #1 (623) and

20 positional information 667 of an unallocated area #2 {621)
are registered in an unallocated space entry 652 in
consideration of the capacity of a VAT structure area 602
allocated in step (S505). The system control section 201

(' further instructs the optical disc drive device 205 to

25 record the space management structure, stored in the space
management structure memory 253, on the optical disc 235.
The above-described operations of the system control
section 201 are achieved by, for example, executing a
control program built in the system control section 201 as

30 the space management structure recording means 251. The
optical disc drive device 205 records the Space management
structure at a predetermined position of the optical disc

235, and when the recording operation is completed,



regi stration block 177 in the recording information zone nenmory 273 of the
menory circuit 232, and records the second registration block 177 at a
predeterm ned position (an area 30 continuous fromthe area in which the
first registration block 176 has been recorded) of the optical disc 235.

The above-described operations of t he "dri®veé control sectgg %%é 2Rfse

achi eved by, for exanple, executing a control program- 3 anuary 2005
built in the drive control section 231 as the recording information zone
recordi ng neans n the recordin operation is conpleted, the

277.
optical disc GRS 5%8§vF§8 5P8teMoFPRIER] 1 FREEIRN ARk G ftble sempiletienl of

the conpl eti oof Fhef reberdaagr dpegatpenati on. Figure 6 shows a structure of
data recorded on the optical disc 235 after the file recording processing

is performed. 10 15 The volunme structure area 101 has the vol une
structure recorded t héBBDA) ‘I‘lIhsesdresttaam cohttbe seaitinom 201 ¢Ed Al €s ISVAP

' | 60 s . the AV file
(AVE1 | osg) "ag PERCERERC ol aboBhErirte VAT Q3niorErd i e R yak S ygtare
(AVfi | e-b) 6m3m°§Hd2&2f¢fethﬁnmqmquxﬁqﬂnﬁugt @42 .t hfheokystenrdedtréber ei n.
20 1N a basi Csbbk@ofil 10/F e ndioin 88200 s ArldbBEL ol | B oS hiliGLUAE, 8L 631,

the basic file_structure_.is record ] ruc ure
control file ¢PAtHt FREPTdckEe VAR ﬁErPﬁFBFﬁatﬁwqdeF-évﬁm VA shougtufel es, a

file entry (Dahatyl}2H4én tiies enfticiil A s 288LOM ¥ AVDhsd - §4der25ed fil e
entry (f‘}{D' r) S4§atf01f1|sloef5%e ds%?sctrl tc%rntrcn%. sgcnggn 201 are achieved
by, for example, executing a control program built in the
system control section 201 as the VAT structure recording
means 212. The optical disc drive device 205 records the
VAT structure at a predetermined position of the optical
15 disc 235, and when the recording operation is completed,
notifies the system control section 201 of the completion

of the recording operation.

(5506} The system control section 201 instructs the

20 optical disc drive device 205 to record data in the
recording information zone. The drive control section 231
creates a second registration block 177 including an entry
sector number (pointer information) indicating the
position of the trailing end of the latest file structure

25 area and a version number (version information) for
identifying a valid registration block, stores the second
registration block 177 in the recording information zone
memory 273 of the memory circuit 232, and records the second
registration block 177 at a predetermined position (an area

30 continuous from the area in which the first registration
block 176 has been recorded) of the optical disc 235. The
above-described operations of the drive control section 231

are achieved by, for example, executing a control brogram



directory 650 , and a file entry ( root directory) 651 thereof . The AV
directory (AVDir) 647 includes positional information of the file entry
(AVfile-a) 642 of the AV file (AVfile-a) 641 and positional information of
the file entry 30 (AVfile-b) 644 of the AV file (AVfile-b) 643 The file
set descriptor 649, the root directory 688, = and the file,g

directory) 651 are recorded at a - 31 26 January 2005 nem/recor |n
position (logical address). By updating a |ogical address in the VAT 653

descri bi ng thg § rrespondence between the virtual addresses and the
| ogi cal addr eS%e: §r S s i 18T Cat bl &S abbessedonding t he

sanme virtual adﬁbamatiﬁﬁrzeﬁanﬁéeora heard &7, p@%bh'QHeOEeEBEdihbe set

descriptor 64 b o] |caI vol u escriptor 445 is
desi gnat ed usgﬁﬁr5%§? % %ﬁ%ﬁ%ﬁ%é qﬁ@' 9 @régF dgEdcei AP8r 649
is recorded anoaiﬁéaﬁrtherswsmpqunnﬁtmnn:deﬁuny<zd1 aofideR8S¢ombp et DEW

recording pos i o] iLl.e criptor 649 can be accessed by
updating the %g?gglgeﬁgggggé ?R§¥%EQ T 653 describing the correspondence

bet ween the virtual addresses and the |ogical addresses. 15 20 In a space

ranagenment Structure pard% dows's stPhEPlrl!df AlYdIChLEadleBn o8, Lhe

space managenent . structure i s record e space nanagenent stru

i ncludes the BRAFPBLatadcspace aditery e file wacomiing rerecrss i®ai 602 of
the | atest fiperfetmedture area 631, a VAT structure is recorded. The VAT
structu i ncludes the VAT 653 and the VATICB 654. The recording

'inforna ron zone 111 i ncl udes the
' The volume structure area 101 has the volume

structure recorded therein. The detail of the wvolume

structure is as described with reference to Figure 4.

15 An AV file area 601 has the AV file (AVfile-a) 641,
a file entry (AVfile-a) 642 thereof, the AV file (AVfile-b)
643, and a file entry {(AvVfile-b) 644 thereof recorded
therein.

20 In a basic file structure area 632 of a latest file
structure area 631, the basic file structure is recorded.
The basic file structure includes a control file {Datafile)
645 having information relevant to the AV files, a file
entry (Datafile) 646 thereof, an AV directory (AVDir) 647,

25 a file entry (AVDir) 648, a file set descriptor 649, a root
directory 650, and a file entry (root directory) 651 thereof.
The AV directory {(AvVDir) 647 includes positional
information of the £ile entry (AVfile-a) 642 of the AV file
(AVEfile-a) 641 and positional information of the file entry

30 (AVfile-b) 644 of the AV file (Avfile-b) 643.

The file set descriptor 649, the root directory 650,
and the file entry (root directory} 651 are recorded at a



25 count unit 141 for designating the nunber of a valid registration unit,
and a plurality of registration units including the first registration
unit 142 and the second registration unit 143. In the count unit 141, only
the first count block 171 indicating the identification nunber of the 30

first registration unit 142 is recorded.3in"the first re ' uni t
142, the first registration block 176, and the second regﬁg%‘[{%“%@:sbl ock

177 having an entry sector nunber 663 indicating the positional
information of the - 32 26 January 2005 |atest file structure area 631 are
recorded. |t 1%V FeRGghinePIThiliehel segbrrl raddresal i oBblwdatizygia t he
latest registyegicun bl agliray noihhe tral | dygRt r gs3ect gbscPYBREl 663, bY
conparing a version nupber 463 of the first 5 registration bloCk 176 and a
ver si on nunmbtOBEERANGGREe s Q85N e gt BEr aY%%W%fo@i@dfP?.sef. sargacdhe
management stramicale bHadeesskker, thét hewel peebe@ihg Daitech EBE pace 10

manage t st ture, W l.l be. described., A space nmanagenent structure is a
structlﬁ forg&'prfeas%aegq \#gs 13 SI%P FoRarci f%‘f%fiagdrﬁcﬁssa:n Eﬂﬁl?%%'&?jé%l' da

whi ch is a comdondivegg arpesidkiat | nf | nthde fidlainesestpacizand pifort n 6% ch
data is recorglab C n ] S req | sayjdy .recorded
after sone data i%alrt-ggrg’gg g#%nigggtgla%m %Jé?:';g%é‘ A%e%‘?]%ﬁg(gat Zid‘ gspé‘@e entry
155, whi ch i Sefsignnted pgipgnageieiiak eddeesse, Fvrn wlen fhdebtlie medr tag

185_iDdiCatUHbddﬁﬂpﬂJF3Gﬂﬁrisiﬁe%BrH@@|é¥mﬁege§p§%%o%ﬁﬁﬁﬁz A4 ion
posi ti qnal |n(f1|orrrat|on of at least one unal | ocated area exi &ti ng I n the
&

vol une Shace {d949 BH9TSPE IshdWe PAVFFEEPEILIRY RReltiomAt itreoddde on 186
(Of an unal | oc#tedesredptdr 649 can be accessed by updating the logical

address in the VAT 653 describing the correspondence
between the virtual addresses and the logical addresses.

15 In a space management structure area 622 of the
latest file structure area 631, the space management
structure 1is recorded. The space management structure

includes the unallocated space entry 652.

20 In the VAT structure area 602 of the latest file
structure area 631, a VAT structure is recorded. The VAT
structure includes the VAT 653 and the VATICB 654.

(- The recording information zone 111 includes the
25 count unit 141 for designating the number of a wvalid
registration unit, and a plurality of registration units

including the first registration unit 142 and the second

registration unit 143. In the count unit 141, only the first

count block 171 indicating the identification number of the

30 first registration unit 142 is recorded. In the first
registration unit 142, the first registration block 176,

and the second registration block 177 having an entry sector

number 663 indicating the positional information of the



25 positional information 187 of an unall ocated area #2, positional

I nformati on 188 of an unall ocated area #3, and positional information 189
of an unallocated area #4). In order to record |atest information while
noving 30 the latest information froman inner portion to an outer portion

of the optical disc, positional informt3dn of wunall ocat '
registered in the unallocated space entry 155, such thatQEAQﬁ%§§%¥$onal
informati on of the - 33 26 January 2005 unal |l ocated area external to and
closest to the |atest file structure area 131 is registered in the

i nner nost port#e@st ofidge SRERFEEEE e THFacBItniane 158cgRdedhen £he is

positional iréesgmdidd ©iat hene NdddOEdt Bl £ €8 €23 L TR cit O NG Dexle S

closest to th atest fjle stiucture area 131 is registered in the second
i nner nost porlre"i‘ 1 O T eFES thAF 1 0R aPdackphegingnthg Ve idneaitihes 9% i onal

i nflolrmat i 03 afuhther Get3gr m@sbompﬁahhgcatﬁk%&a ﬂxﬁuﬁe&ghsbeéfdtﬂéllfltift%t g

unal | ocated s ent.r osi tional information of unall ocate

ar eas 1S§i s rlgeg?jgﬁteﬁagﬁf'#/rhl?ﬁgc%ngf??o D £ s‘b%’?sé{célht?'s}m?%’é, 684cRt e the
posi ti onal i rderornt impygicitrdildmietodstlTUnal | ocated area is registered in
the next innernost portion of the wunallocated space entry 155 and then the

positional information of the next innernost unallocated area is 15
regi stered i nt thSRRSa Manfgament piRuimt the unal | ocated space entry

155. In the exanpl e ${agw dat tirquis th réfEranad Qf #igtreai Cahtl spl24) 1S
extern to and closest to the latest file 20 structure area 131.
Accor diTiyl y, HARR9SEn, SfHuctiune Mt Qe See3itase unal | ocated area #1
" (124) is registered in the unallocated space entry 155 as the first
- posi tional infornatigp.
space management structure is a structure for
managing positional information of an unallocated area
which is a continuous area existing in the veolume space and
15 in which data is recordable. The space management structure
is necessarily recorded after some data is recorded on an

optical disc.

An unallocated space entry 155, which is a space

20 management structure, includes a descriptor tag 185
indicating that the entry is an unallocated space entry,

and positional information of at least one unallocated area
existing in the volume space (in the example shown in Figure

( 1, positional information 186 of an unallocated area #1,
25 positional information 187 of an unallocated area #2,
positional information 188 of an unallocated area #3, and

pesitional information 189 of an unallocated area #4).

In order to recoxrd latest information while moving

30 the latest information from an inner portion to an outer
portion of the optical disc, positional information of
unallocated areas is registered in the unallocated space
entry 155, such that the positional information of the



25 Next, the positional information 187 of the wunallocated area #2 (125)
| ocated at the trailing end of the volune space is registered in the
unal | ocated space entry 155 as the second positional information. Next,
the positional information 188 of the igﬂer nost unal | ocated 30 area #3

(121) in the volune space is registered Tn the wunallocat od 1aRage@®@Rtry 155
as the third positional information. Finally, the positional 1nformation

189 of the unallocated area #4 (122) is registered in the - 34 26 January
i nformation. In

2005 unal | ocat edl ac nt rey as ousth gosi tional
Chis manner . PHALEESREedRne frEeRBetore <M PHeBaRk Fodeednirasartte
regi stered i nstiwctumee laozd Bl SpacegdrteyedShni ﬁhéhfn@éﬂ%s@fpéf]@lon

|1 ted t a t 2
Ul ocat ¢4 L bl fhoncl BEpHIALL RO 060 2 (10 d M onen
regi stering thefermatbont el ﬁi%amahlttweilrmtdmmmtmhctea entd ynéba5 in
t he above- des&iéggéjt Qrodgﬁelﬂi@ggjt [ GQr Q{:ﬁﬁcEQP glt he | ocat

inal I0ca space %/ g 5

areas in the ord istration in t
data can be *%c‘if?‘%le??%ﬂ LORAAMRE § Mo karstof jihe smaoilcltmaet%i gmpagm t he

optical di sc.erfiSry158SUkhenCORS 1&tilo%10in§@£rﬂati§ﬂwdft€hérb& ific
an t hus 15 occurrence of defects and data destruction

area can be av
can be preve‘fﬂae]gloq%et PR I HnEPELERET Rt A0 r RS Y@@ droeRedompans di sc
i s del et ed orerediyt d.fs,s,anhermmmha&fmﬁﬁtumdoﬁQm?@li@éa’&ﬁ!l@f%%s

unnece ry. R 3N orymt . f the_ area whic Ones unnecessary
s reg?l:(?ere SQE-EPHQQ%EE% %gca ed spaggagﬁf]rﬁpal% eé’ézrﬁogsgro?fé‘? hithad mati on
{of a new undho@asktinnal VwEeonanhieomeofinghbodanedmepac@nallocated

area is registered in the next innermost portion of the
unallocated space entry 155 and then the positional
information of the next innermost unallocated area is
15 registered in the next innermost portion of the unallocated

space entry 155.

In the example shown in Figure 1, the unallocated

area #1 (124) is external to and closest to the latest file

20 structure area 131. Accordingly, the positional

information 186 of the unallocated area #1 (124) is

registered in the unallocated space entry 155 as the first
positional information.

25 Next, the positional information 187 of the
unallocated area #2 (125) located at the trailing end of
the volume space is registered in the unallocated space
entry 155 as the second positional information. Next, the
positional information 188 of the innermost unallocated

30 area #3 (121) in the volume space is registered in the
unallocated space entry 155 as the third positional
information. Finally, the positional information 189 of
the wunallocated area #4 (122) is registered in the



entry 155 the positional information of the newly 25 registered unall ocated
area is to be located is calculated fromthe positional information of the
unal | ocated areas already registered in the unallocated space entry 155.
As a result, the positional information of the new unallocated area is

I nserted at an appropriate position in t}e - 30 unal | ocat eg6§%gﬁ,ﬁj@t5ry 155.
In this exanple, the location of registration of the positiona

i nformati on of an unallocated area in the - 35 26 January 2005 unal | ocat ed
space entry 155 is determ ned based on_the ositions of the unall ocated

areas in the WALIRFRIRL e SPagP: SHEEY vdPy, 3% (4he t FRETHRePOH kR becones
uRnecessa\rA}/‘. :tm&xamaeth dn del B ims)fmaiﬁi&b , e pasd it otadl Liﬂ-fﬂfﬁ]‘iﬁ_%ﬁh of g
the area whic cones .unnecgessary nmay be regjstered at the trailing en

of the: anal | e SpaddSatay Febedels red EPEREFA TR i i (ot dibw

unal | ocat ed asmce Bhitkly 138 tiartiat ovdey, of el uxal l coabédraagssLatinn) of the
positional i | 0 | unal | t space
ntry 158 my he ar SBeRred L A FISE, BN o tR B P T T E
beconmes unnecatbdrhe itnallagateredrea dFddiaial | ocated area. By this nethod

al so, concentration of data rewite in a specific area can be avoided. 15

The method of recording data froman inner portion to an outer portion
according to the pre&&nt TPAFEAEFIRT sthe| senapprretefie axeas win e thece type

disc. 20 In Mgnedhtddespene etane 158eHe ithe0d® RN deRlcrlibed drderthi ch
o orld 2P b Re i by e 63808 tha%har £568L 03 aread sn e Srder ¥
of registration in the unallocated space entry 155, data
can be recorded while moving the latest £ile structure area
on the optical disc. As a result, concentration of data
rewrite in a specific area can be avoided, and thus
15 occurrence of defects and data destruction can be

prevented.

In the case where the data recorded on the optical
disc is deleted or edited, an area which has been used so
20 far becomes unnecessary. Positional information of the
area which becomes unnecessary is registered in the
unallocated space entry 155 as positional information of
a new unallocated area. Where in the unallocated space
entry 155 the positional information of the newly
25 registered unallocated area is to be located is calculated
from the positional information of the unallocated areas
already registered in the unallocated space entry 155. As
a result, the positional information of the new unallocated
area 1is inserted at an appropriate position in the

30 unallocated space entry 155.

In this example, the location of registration of the

positional information of an unallocated area in the



on the optical disc. In this case, the control files may be recorded in
the basic file structure area or the AV file 25 area. Wen the size of the
control files is small or when the nunber of the control files is small,
the control files are preferably recorded in the basic file structure
area. The reason is that the control Tif®s are easily acoeIaRdry Men
recorded in the basic file structure area. Wen the 30 size o the control
files is large or when the nunmber of the control files is large, the
control file r f ed i.n .t he her son is
that the si zzm%]’felc{)cf'naet %%;t(c?lg §?r g‘cstsurles a?ee E”Tcn:}tlrln EQB?E eh this
- 36 26 Januwmrsi 2006 Wal§/ the usableaateﬂaarb‘;lsreoortmengrctﬂmmeccsnamﬂ. files

and file ent reof, 1 04t r i
fowrite in a SRty | et tite Alnld fieR SR arBA6ERREL Wi Rleq Y
be avoi ded. Paqayse pdsdebetien Perdadan tbeppeeibianay infermapiomiof

directi gn basew aaehmm@@qféadﬁgaaoaﬁhbbeasawm&m QQQWQ'I:QQeHn&LE thi:tees the
next recordi nq: pQsi tion eS| ghated by the entry sector numnbe The

posi tional 1353fdM%at P8R ofTt Hdh&r é’éla\zh'}é’i"é‘t&éjt aSP&crecoR BRI elfr% a?@qw r ed
fromthe spamsfmagmﬁﬁmﬂirﬁnaﬂiimﬁ ofl aﬁnw angléeated @frelshe fsrgqndi ng

I nformati on e WS dat a struture of the 15
recordi ng inéq'&mfﬂaon zgﬁfé 1;{% 1N tci%%'?g mﬂ\% SIESHT TR gcilgrngupé 9.thene
recordi ng i nbespdtionalz ohrfdfiiathohudes ane urcdlivicated amda25tn the
regi str@gfion it % gy 0 0 ach.of 20
the 10 count ubl ocC scai S, %gﬂeéxgnﬁ"% i%; %%gj v dgegéw%ﬁ%is%\% g’ht% t he
{ i ni mum r ecotdMig aki whirgh othed §¥ean&hdrch becomes unnecessary is
recovered as a new unallocated area. By this method also,

concentration of data rewrite in a specific area can be
avolded,
15
The method of recording data from an inner portion
to an outer portion according to the present invention is

also applicable to a write once type disc.

20 In Figure 8, the case where there is one control file
for which data reliability is reguired is described.
Alternatively, a plurality of control files may be recorded
on the optical disc. In this case, the control files may

(ﬂ be recorded in the basic file structure area or the AV file

25 area. When the size of the control files is small or when
the number of the control files is small, the control files
are preferably recorded in the basic file structure area.
The reason 1s that the control files are easily accessed
when recorded in the basic file structure area. When the

30 size of the control files is large or when the number of
the control files is large, the control files are preferably
recorded in the AV file area. The reason is that the size

of the latest file structure area can be kept small in thisg



the 10 count blocks is identification information which indicates which

one of the 250 registration units is valid (for exanple, the

i dentification nunber of the registration 25 unit to which the registration

bl ock having the valid entry sector nun€§r recorded therein belongs). The
|1

count unit is used for searching for a id regi strati oneYfidary S5 the
250 registration units. Use of the count unit allows the |atest” entry
sector nunber to be acquired by reading 30 only one valid registration

uni t, Wit houtyg£ading (3l lyhe thedl 84f abbBRaUAL! ne FAER: LOHNE, PLOCL,

remmltten whe January ent flcatlon nunber valld
regi stration fhie Q@r%ﬁmwﬁcearmﬁ@w f#ﬁ@eaﬁaﬁbwomemtmmwneaﬁount

block is rewdtd @Rwrs t@Xthe e Sld a3 aCOPPAUET R b e LiNMES
the registration block jis revvrlqéten 5aThél 10 countnr%l ocﬁé |ncﬁ1%l Sn the

count unit arePUXd Sekfeftamitg F¥dtAe%e | eadi ng count block (first count
bl ock). #ne count block is repeatedly used until the count bl ock becones
unrecordabl e. The CO%Q bl ock be%gnes 10 _unrecordabl e for reasons that, for

exanpl e, data is rewrd tt2nPRFSERECnithePeET OFPned@oBx AT R heiPeit i t abl e
number of timesstadmd tdiereoiuidn blbekeds phacedei nracdetiday ikﬁﬁﬂﬁdﬂﬂ to

un ! fipst Rk D
adherence of QUSHs i Eﬂfzounﬁ&b iﬁiﬂfépﬁ% thel ne oiecprding Dositian o\

unrecordabl e, a secon used.
becomes unr edisdgmated by nthe eptiny Isesdion smu@wr I nThai 9or$arm@|naleach

count 1 ock sin¥ Jreiddildness Wid hréﬁ%whab_ﬁ%rggggﬁﬁ%ﬁ. uig ‘1%%'&9- When
oC sed.

the count blaock b ones unr ecor dabl e t he next count
{ Accor di ngl y, ¥&8 iS F$PaRe management structure.

1.6 Data structure of the recording information zone
Figure 9 shows an exemplary data structure of the
15 recording information zone 111. In the example shown in
Figure 9, the recording information zone 111 includes one

count unit and 250 registration units.

The count unit includes 10 count blocks. Each of

20 the 10 count blocks is, for'example, formed as an ECC block

which is the minimum recording unit. Recorded in one of

the 10 count blocks is identification information which

indicates which one of the 250 registration units is valid

(- {for example, the identification number of the registration

25 unit to which the registration block having the valid entry

sector number recorded therein belongs}. The ccunt unit

is used for searching for a valid registration unit from

the 250 registration units. Use of the count unit allows

the latest entry sector number to be acquired by reading

30 only one valid registration unit, without reading all the
registration units.

Each count block is rewritten when the



—,

20 count bl ocks can be perforned at hi gher speed as the nunber of tines
the data has been rewitten is snaller. Each of the first registration unit
through the 250th registration unit includes 10 registration blocks. 25
Each of the 10 registration blocks is jo§ d as an ECC block which is the
m ni mum recordi ng unit. Each of the 10 gistration b|OC§§J&ﬂﬁhﬁﬂ§§ an
area used for recording a version nunber (version information) 7i ndicating
a version of the registration block and an area used for recording 30 an
entry sector pybel ' rd [ indi. ' trailing end of
the latest file st r%%%g&gr%gaﬂ%ggﬁkt ?% ya‘)it éﬁﬁtsxle:bg'cor éc h '{rhlentgl%ﬁ est
file - 38 26°hRmRty 2009rsingdur hareambeneof drigiesn thenbeuntirklladie entry

sector nunbeys A FBGUHad !e&t%%lerl?%ﬁﬁa&at hSNcBhPEKedetECLEY n the
first to the tenth registration blocks in one registration unit. Each tine

data is recordediTfe hd'¢ FegtsEation hieck vkt reWaltEeR. regi stration

bl ock, i®m which the version nunber and the entry sector nunber are
recorded, is change Fqr. exanpl e en, t he a is,recorded for the

first time in the |a?‘"é1se[ 1o F8u§¥r*&%‘f$% Jaﬁ%a‘%‘g“taie“\/%?‘ | SAURR UMY 3BRI the
entry sector usstbeeqgaestieddydedon thichdehiiny ddunte@ilsickal £fonsblenint and
when the dat g,y co S qgg ' i |atest file structure
area, the vefosio?)crg)e'nuﬁggfcc;alﬁgt?) g’cé{n?%y e%%%?dir?ﬂ%%% g?‘ésie%%? FEF ¢ he
second regi sttitGkonbprerRs |ynregardatnirer , tTee versingn bhorkebeshetshe

entry sEet or GHHRRIr@A d €¢kdeHehHoRHE thia ¢ £0ieQLY a_&;;gﬁpj?gocl%artsaeqagnt ially

n block to the tenth registrati on ock. After

fromthe first reqist atlgg1
t he version %q%?‘r’l‘d h&DENPPIPEECPH E HIRD Fxcheding divee devird tapd e ent h

regi stration nmbelr, ofheimessi and nthiesourditd bllbek is placed in a defect
state due to adherence of dust or the like. When the first

count block becomes unrecordable, a second count block is

15 used. When the second count block becomes unrecordable,

a third count block is used. In this manner, each count

block 1is rewritten until the count bleck becomes
unrecordable. When the count block becomes unrecordable,

the next count block is used. Accordingly, search in the

20 count blocks can be performed at higher speed as the number

of times the data has been rewritten is smaller.

Each of the first registration unit through the

250th registration unit includes 10 registration blocks.

25 Each of the 10 registration blocks is formed as an ECC block

which 1s the minimum recording unit. Each of the 10

registration blocks includes an area used for recording a

version number (version information) indicating a version

of the registration block and an area used for recording

30 an entry sector number (pointer information) indicating the
trailing end of the latest file structure area.

Each time data is recorded in the latest file



entry sector nunber are recorded in the first registration 20 bl ock again
(data in the first registration block is overwitten). Then, again, the
versi on nunber and the entry sector nunber are recorded in one

regi stration block, sequentially fromthe first registration block to the
tenth registration block (data in each 3%gistration bl 0Cks i1 SuafP2005
overwitten). By recording the version nunber and the entry sector nunber
in the registration blocks one by one in thls manner, concentration of

data rewite in a,specific reqistration | ock ﬁan be avoi ded. The
posi tion |ﬂd|§§i§&4&?t4ﬁ?1ﬁn é%%f%ﬁoﬁuﬂﬂﬁ e BBENEBE PRESVNEECHIF i s not
limted to thmm@mntamﬁlnécbheeé 38 dﬂéJfégmwyréfi&htbﬁbbknge&@&ﬂaathe

| atest file The oS ntr. sector
nunber (p0|n?%{ q?%rna onfﬂ%ag'%e{%%gﬂpogg €+%¥ éggﬁ% X
predet er m neaemltmwripm nnahy Eegh tine d@tanps e:ecidmie@ $3ddm1l 1|a|tfssrtrrat i on

recordi ng ar ¢3) 0B ierRkl §alad ehe 2ers The: 865 LT LGN, §c0r di N0

area may be an area where dafa’is reco sequential 1oop recording.
In this exanye&siga: aurbesegndnthal PRpLrycsegder ROmbepearedrgcpndedsh of

the 250 regi 3k 8hangedni thr baaRbYe , 0R6én Afhd 3R t250s e St ded gt YAktS 1S

an exanpl e of..th Lrst, in tion recording area In which data Is
recor dabl e b§1r§§q &MEi 4P F%%pfag%%ﬁcﬁ e Py dprneFga -y thec¥egsagndat a

repeat edl y i numbelr aid ahel emai-yts}ecm‘omlnmded @reavcbitded sn ¥harenpee, the

oo oY gl g SR9oRaToRE pIBLOHEL o SR AI0 ERER
{ have the | ar §esendetipenimbhseiatasthfitegisructon ansia, the version
number and the entry sector number are recorded in the
second regilstration block. In this manner, the version
number and the entry sector number are recorded in one
15 registration block, sequentially from the first
registration block to the tenth registration block. After
the version number and the entry sector number are recorded
in the tenth registration block, the version number and the
entry sector number are recorded in the first registration
20 block again (data in the first registration block 'is
overwritten). Then, again, the version number and the entry
sector number are recorded in one registration block,
\ sequentlally from the first registration block to the tenth
( registration block (data in each registration block is
25 overwritten). '

By recording the version number and the entry sector
number in the registration blocks one by one in this manner,
concentration of data rewrite in a specific registration

30 block can be avoided.

The position indicated by the entry sector number

(pointer information) is not limited to the position of the



20 to which the |l atest registration block belongs. The | argest version
nunber indicates the |atest version information. The entry sector nunber
(pointer information) corresponding to the |argest version nunber (I atest
version information) is used as the valjd entry sector nunber (valld 25
pointer Information). In the exanple shatth 7 n Figure 9, t h&

regi stration bl ock having version nunber (3) is the |ates re stratlon
bl ock. By causing the registration unit to 30 include 10 regi stration

bl ocks in thi er, e I t i_str n he recogpi zed
only by reamﬁ%ﬁgighg ?%§n1gﬁé5%%x%ﬁﬁéﬁgfﬁﬁ;regls Fr|1 1 6tKs. q&140 26
January ZOOSPNQﬂtiﬂnaindhqmbedegysthﬂlantnﬁcﬁﬂgtmecunmbeunwﬂﬂﬂniarlone
reg'Strat'0“fﬂ£&rm&€¥%ﬂ¥”dwif %ra&h n Hgitfbﬁ u§§ Fak. 4 agple when
one or nore registration ck eco Rusabi e i n & firs redlstratlon
unit (or 5 quw%np%#ﬁﬂe@nbf 1Phearr3éga§9aat(|fm¢ bevarpieachHds a

certain sval u%ddbﬁdﬂentbfﬁht&sglﬁé@éaﬁg W) onlthe 8pe9BAL L SgmAtion
unit is used. The vali istration unit is identifred by the count unit.

Accor di ngl y, e F€CRBE lﬁ@%ﬁ@@’é?'?nt%e%%%ﬁjcﬂ\g F’&?eaaF‘PYt H% I RneWeLSt i on
units in 10 datderid adodedable biye seajuet tiadi dobdt rerotding.By providing a
reserve recording information zone, in which a copy of the information
recorded in the recording information zone ill is recorded, in the

ext ended recordi ng 13n rifleksreekampienedata siwequertbal by 1 recheded

rel i abhlg ty Qbpdai@digCehdelsh ¥ ILEONZONEEAdd GRS A1 fEfleql) Lhe

case where the entry Sector cannot rom recor drng

(information £6r& a8 Thgue5e d-‘e&lrsé:d%ﬁtﬁgme\mb*ﬁs ishen examplesetttdhre fdmssr can
be read frominFermsiranadedereeaifdyngrea in which data is recordable by

sequential loop recording. By sequentially recording data

repeatedly in each of a plurality of divided areas in this
15 manner, the reliability of all the areas can be improved

and the reading speed from each area can be raised,.

The latest registration block is managed so as to

have the largest version number in the registration unit

20 to which the latest registration block belongs. The largest

version number indicates the latest version information.

The entry sector number (pointer infermation)

_ corresponding to the largest version number {latest version

(_. : information) is used as the valld entry sector number (valid
25 polnter information).

In the example shown in Figure 9, the third
registration block having version number (3) is the latest
registration block. By causing the registration unit to

30 include 10 registration blocks in this manner, the latest
registration block can be recognized only by reading data
from the maximum of 10 registration blocks.



]

20 information zone 112. The information recording zone 111 need not be
provided in the lead-in area or the | ead-out area. The information
recordi ng zone 111 may be provided in, for 25 exanple, an area internal to
the lead-in area. Alternatively, the igfornation recording zone Il may be
provided in the volunme structure area1 I'n such casesgﬁjhﬁﬁn?ﬁbgyt of
preventing concentration of data rewite in a specific sector Is provided.
The reason is that the 30 position of the trailing end of the area in which

the entry sector nu ecord i e

| oop recording is per ornegng gﬁ q%E&%an%ﬂiggﬁﬁﬁ?iﬁe ; Q#E%%hnt

bl ocks is nounuisgbiled imo on@. reigdstratkion @ﬂl¢ouﬁhebm@éksIﬁmyswgaanpnnunber
of 1 or greah?ut :.}:hﬁgﬁl-i”befone:E 33 rash%é}{‘ &{%(&islﬂ&eng‘teglig@rra%q.oho 10.

The nunber count ocks may al so é%- er of greater. The
nunmber of re@#@?k&tpéﬁoﬂﬁlF§Uﬁ§bﬁetl$|ﬁﬁﬁ ¥gt zeglsthad inhieyltof( or

regi strationyueint &naayebgiaﬁyn@uﬁ@ﬁrof ofnel x@gﬁﬁﬁtqron V)h%]é h@analer of
reglstratlon units is 1 t he count unlt mig_ﬁte omtted since it is not

necessary t8& ‘é%ﬁF%nf"c?rl"c%é“vﬁ‘i‘?of LEPAEIERTEAP U iE el Yo SREoRd
recording i nfr:egﬂ:&ﬂ:trammnﬂnm’ayi@msﬁid uctHeedasdd asedics t ddicl ardeindy ysone
registration n,. for. exanpl nu |stratlon bl ocks is
sufficiently %P&%fwgﬁ 5 #%cor |H§ |ﬁ¥§%natg§ﬁ°§one gh be st¥ulPlred so
as to inclutiecesspryngor egazchatooralihithe B readsdinad iom unist he

[ ecor ding dll@g | NHEEBL k8N 1a8ARE £YRY¥HBEvA158CERG1 520 thiSnNBhiki M ted to an ECC

By providing a reserve recording information zone,
in which a copy of the information recorded in the recording
information zeone 111 is recorded, in the extended recording

15 information zone 112 shown in Figure 1, the reliability of
the recording information zone 111 can be raised. In the
case where the entry sector number cannot be read from the
recoxding information zone 111 due to a reading error, the
entry sector number can be read from the extended recording

20 information zone 112.

The information recording zone 11l need not be
provided in the lead-in area or the lead-out area. The
information recording zone 111 may be provided in, for

25 example, an area internal to the lead-in area.
Alternatively, the information recording zone 111 may be
provided in the volume structure area 101. In such cases,
the effect of preventing concentration of data rewrite in
a speclific sector is provided. The reason is that the

30 position of the trailing end of the area in which the entry
sector number is recorded can be indicated while sequential

loop recording is performed.



The optical disc may have identification information pre-recorded thereon
whi ch indicates that the recording information zone is allocated to a
predeterm ned area of the optical disc. This identification information 25
guarantees the high reliability of the gptical disc, to which the nunber
of tinmes of data rewite is limted, at ltie tinme of shi PrERiugl 2008
optical disc. The reason is that by sequentially recording data repeatedly
using the recording information zone, the Iim'tation on the nunber 30 of

tines of data rewi t% can brh fﬁgpﬁ% er Sis n"éﬁT &gmgggg {YRS . d'ﬁﬁ can be

regar ded asadlscto arewite islimted
to zero. - 4hun®@rJalfuapynZOEsoclse MYtlhe mmmﬂaéd ore gaeditey -

i nformation e Lab- [ : [ [ ation
uni ¢ and ¢ he T TaipLE s PeGstBARIOh BRGNS F nRt LI LA ¢ 15T Thed

nunber of ti mumbelr i acewmki bEorKs| angeral sfehe 5abie HWMASET of ﬂ-l R&s of
data rewite atleld.! larger so that all the registration units in the
recording information zone are used, further data rewite beconmes possible
by allocating a part of the extended recording information zone as a
recording inf or mat i OFhzoRembdd df reyialty@ifiessubliest 0spioyildmizg@eer di ng

i nf ormati on e a e.a rla data tructu toa ite once
type di sc by Creg'gﬁe gupﬁgrnﬁgbggggg %gl & PR Sn“‘SFfoé’Esa“X Wli)

regi strati onodnilt corgigatisr i nbiheasthg Jnmbemrm&rrem‘immmﬁ cm:ldsts Asone
count ypit. ;FOfy E%Funi@hhgﬁ "%‘é‘é‘f e augbelg %tCHBEEﬁQES}g fn In

t he count uni t IS regi stration unit
{ bl ock can betﬂp@@taé@fb)fqmé:f@aﬁ@%b@gi“ration unit. Namely, the

recording information zone may be structured so as to
include only one registration unit. When, for example, the
number of registration blocks is sufficiently large, the
i5 recording information =zome can be structured so as to

include only one registration unit.

The reccording unit in the recording information
zone may be a sector, and is not limited to an ECC block.

20
The optical disc may have identification
information pre-recorded therecon which indicates that the
recording information zone is allocated to a predetermined
( area of the optical disc. This identification information
25 guarantees the high reliability of the optical disc, to
which the number of times of data rewrite is limited, at
the time of shipment of the optical disc. The reason is
that by sequentially recording data repeatedly using the
recording information zone, the limitation on the number

30 of times of data rewrite can be compensated for.

A write once type disc can be regarded as a disc to

which the number of times of data rewrite is limited to zero.



of tinmes the registration unit is updated. In the case where 20 the nunber
of count blocks in the count unit is larger than the nunber of

regi stration units, even when the count bl ock cannot be updated due to a
defect block or the |like, the next counj_block can be used. 25 In order to

avoi d concentration of data rewite in speci fic count gigﬁhm?mobbe count
unit, data may be sequentially recorded repeatedly in the count unit.
Nanely, the count unit is an exanple of the third information recording

area in whi e at fei 1 2c0n0abl 8elX-360HO Al i d OPRELEROEILAT-5dfy LI S

case, each coun I ncl uded e coun version
nunber (vermﬁiiOWSﬁhﬁghﬂSEﬁﬁd|¥E¢Qﬂm1h§0nhefvéh§i@whﬂﬁtﬂ&gkﬂnnﬂtﬂﬂmmk and

an identificaljqnafHnbied v(zﬂl(i%n{ﬂé{;isﬂrh?ﬁ!oh@P&é@&b@&kdﬂr&fgg%«#%#%ﬁUar y

2005 the registration unit, lik he above-describ ock.

The | atest coli@n BhecRUMbeFapbgEdmes a8 dataavevwrhte 55 kaxges. vafhenon

nunmber im t hﬂ:l’feoblﬁfnb'éﬂ"l b thnad %ffgaéi:aVﬁéﬁi‘i?ﬂe nigrgern1inghegbessd hddtat est
The identification, nunber dentlflcatlon

ver si on |nfor
i nf or mation) 2 r'&l%p%%?%ﬁrﬁ‘%i?’he“‘? Fgell FBPsE ﬁ’or‘f&’rﬁ‘gr intoraatipay si on
i nformati on) demeusarck asséch.e fattier deataf rearice becbaeslBogeabild by

|dent|flcatl%ﬁl&ga i é%t fg 5P?e%§ gteﬁﬁghsgg%tl n %?&%f&f%atﬁon

sequential Iy Tecordin repea coun eac
regi stration agne asolad degondhmd dmfx_a-‘maé:tmmszqne + he count bl ock and the
regi striggion bl ocks. Thus, pre-update information (files) can be

mai ntai ned on the optical disc so that the information (files) can be used
{as backup informati ot 1s also possible to provide a recording

information zone having a more appropriate data structure
to a write once type disc by increasing the numbexr of
registration blocks 1n one registration unit or by
15 increasing the number of count blocks in one count unit.
For example, in the case where the number of count blocks
in the count unit is equal to the number of registration
units, the count block can be updated by the same number
of times the registration unit is updated. In the case where
20 the number of count blocks in the count unit is larger than
the number of registration units, even when the count block
cannot be updated due to a defect block or the like, the

next count block can be used.

25 In order to avoid concentration ¢f data rewrite in
a specific count block in the count unit, data may be
sequentially recorded repeatedly in the count unit. Namely,
the count unit is an example of the third information
recording area in which data is recordable by sequential

30 loop recording. In this case, each count block included
in the count unit includes a version number ({version
information) indicating the version of the count block and

an identification number (identification information) of



20 The above-described recording nethod is applicable to a wite once type
disc as well as a rewitable disc. Therefore, a common recordi ng net hod
can be useable for the rewitable disc and the wite once type disc. 25
Wth the optical disc to which the nunbir of times of data rewite is

limted, the registration blocks in the reglstratlon unlggnﬁﬁmgqoggt to be
usable until the registration block beconmes unrecordabl e, instéad of
sequential | oop recording being perfornmed. This shortens 30 the reading

time of datatﬁareom EQgiéﬁgé%EBﬁt Lo i ¢ JrTilfe rq@leSt r ahlon - Q'e%ga.%%gio”es

unrecordabl e tor reasons that for ekanple, datais rewitten

nunber of ti#@gisé%@ééGMn@lpW@ rewitabl e nunber of tines, and the - 44 26
January 2005 registration block is placed into a defect state due to
adherence of dust or the |ike. Wien the registration block becones
unrecordabl e, the ne¥herbgrest £9BH Breck 18 MaRaged gp asi iR héve &bent

bl ock repeat a@ryedht Hertdl%rpquﬂibéﬂ' oLk 5nl@e@@mﬁ lﬂmie;cord-anéelaﬁgealtso
usi ng one regjstratlon | ock | ock

ateggé # % t he re i stration
becones unr &EGCARB BYMPRE FBQ&F geﬁl of 24584 V?Bﬁ? RelB BﬁPaGﬁPP can be
short ened an@hehel dexexti fipdten ohutiaez f(riotarttiefigaagicat r ahformagibngan al so

be shortened, %eLPZm 'h@&&%%df&ﬂé&é‘t We?:%ﬁ%%' H&nﬁéghtleatesschyers‘i‘on

procedure of Fi Il on ~ protessin repr od e recorded
on the optlcénfoa‘mgdiigaa iphaisfed aas e@t@dmli@ni@@teﬁsm’gim pamberned 15

by theipnf or ghhqa ref&éﬂtﬂﬁ;é&‘éléﬁproﬂ%fﬁ‘tﬁﬂpﬁr algss  ghewn @ fhoure 2.
Fbrelnafter the steps shown in Figure
reglistration unit.

By sequentially recording data repeatedly to the

count unit and each registration unit, old information

15 remains in the count block and the registration blocks.
Thus, pre-update information (files) can be maintained on

the optical disc so that the information (files) can be used

as backup information.

20 The above-described recording method is applicable
to a write once type disc as well as a rewritable disc.
Therefore, a common recording method can be useable for the

rewritable disc and the write once type disc.

25 With the optical disc to which the number of times
of data rewrite is limited, the registration blocks in the
registration unit may be set to be usable until the
regiétration block becomes unrecordable, instead of
sequential loop recording being performed. This shortens

30 the reading time of data from the registration unit. The
registration block becomes unrecordable for reasons that,
for example, data is rewritten by the number of times

exceeding the rewritable number of times, and the



7 wll be described in detail. In the followi ng exanple, an AV file
(AVfile-d) 158 is reproduced fromthe optical disc 235 having the data
structure shown in Figure 1. 20 The optical disc 235 shown in Figure 1 is
obtained by deleting the AV file (AVfilge-b) fromthe optical disc 235

having the data structure shown in Figure 6 and recording g uﬁWZbOﬁe
(AVfile-c) and an AV file (AVfile-d) . 25 (S701) Wen detectlng that an
optical disc is inserted to the optical disc drive device 205, the drive

control secti t I.L ;0B h I.rgt nt. bl qck 171
in the count un t 141 |n éﬁéecggdpfébégognepo%ngf%gﬁ%zgﬁ%&%lf' (%%bZ) The
drive controladEgignsie 2§1d‘détef?1?n%1 et f&en fhedesy gpbratiendrtodkt ock in

the count unigeddides uh?ecé®ah®ldar ¥nd0oet %eﬁsac&a%%%cgieeﬁ B Adedr NOT-

When "Yes", the rocessi ng advances to ste
(3]

processi ng Phestepntshdsrk SEPS%BS‘ Th‘é“éﬂv*éh%cﬁﬂ'%ltﬂ bslét,qli on 231
desi gnat®es t hﬁecm uneaceﬁ:dtabaensxa acmmmsaln@dsne nré@ﬁs@ﬁ#ﬁiommﬂocwl

8704) The d I t 1 d f t nb
(donti f 1 cas BaPaiaaine | SRELH at86 + APalferabion! orledom REIMER count
bl ock anobng th:eccmnﬁalewl.od:hs mbadhngrieimtoﬁ daza favacohdathwitatdit(5705)
The dri ve co@a&ﬂ éeg%#ggig§é gﬁgc%hQSf%aqgﬂgcgkmél € @ggraglggdf nlhge

| eadi ng registration rnthe régrs i on uni esrgna
i denti ficati Giegifkaahios ud cagi alisst iben shentenegdor eby acquiring a

ver si ongwunber (version information).
1.7 File reproduction processing
Figure 7 shows a procedure of file reproduction
processing for reproducing a file recorded on the optical
disc 235. The file reproduction processing is performed
15 by the information recording and reproduction apparatus
shown in Figure 2. Hereinafter, the steps shown in Figure
7 will be described in detail. In the following example,
an AV file (AVfile-d) 158 1s reproduced from the optical
disc 235 having the data structure shown in Figure 1.
20
The optical disc 235 shown in Figure 1 is obtailned
by deleting the AV file (AVfile-b) from the optical disc
235 having the data structure shown in Figure 6 and
recording an AV file (AViile-c) and an AV file (AVfile-d).
25
(S701) When detecting that an optical disc is
inserted to the optical disc drive device 205, the drive
control section 231 designates the position of the first
count block 171 in the count unit 141 in the recording

30 information zone 111.

{5702) The drive contrecl section 231 determines
whether the designated count block in the count unit 141



(5706) The drive control section 231 designates the 20 position of the
next registration block in the designated registration unit. (5707) The
drive control section 231 executes a reproduction operation fromthe

designated registration 25 bl ock. \Wen the designated registration bl ock

designated in this reproduction operation’is in an unrecg fgd,Shape, or
when the version nunber recorded in the registration bIoch?smznaner t han

t he versi on nunber acquired before, the processing advances to step
(5709). O herwi se, the 30 processing adyanges tg step (,8708). %5?08 The
drive controftSs F?EHPE%HQﬂ£§$§ﬁﬁﬁﬁ%gﬁF“ﬁbsi h SFSthéﬁﬁ%RF%FE F4fFat i on
bl ock in theadeangeat e -stp (8P04) F akndn wieirt . " 6" Jatiar prag@ssisg09) The

drive control ion,23 gui an entry sector nunber recorded in the
| at est regis?P§?§%385t§Ié5%§ gﬁaﬁégéres the entry sector nunber in the

recording information zone nenory 273. The operations of the drive control

sectiong23l descri bedyhs) SifParivi0don 1y 0484 5H0931 Yt Yl RePInlly, 10

for exanple, a control program bui rive control Tsection 231 as

t he i nfor mat P@Fitaesr @En§hanaexéprovnét PdackndBn§he7goupt7upitThdlsyst em

control section 201 acquires the 15 entry sector nunber stored in the

recordi ng information zonf nennr¥ 273 of the optical disc drive device 205
n

as information (poi hE&P47 nFBEnEEiBR) COREFRL: FRGELAR $3Li RFGHITEE RHe
trailing endidéntheibatesh hundest r{ucemtd faroadiobha nfySiaildaONtéHl asect i on

201 i nstruct h i [, .di rive 2 vice 2 to reproquce a_ VATI CB
157 reti:t(())r ded%‘ggigﬁgglﬁigg bToc¥ fgom €hé g.ag% L&En € %ioc?c a:ﬁgng %'fle coun@
blocks which are not in an unrecorded state.

(8705} The drive control section 231 executes a

reproduction operation from the leading registration block

15 in the registration unit designated by the identification
number of the registration unit, thereby acquiring a

version number (version information).

{(S706}) The drive control section 231 designates the
20 position of the next registration block in the designated

registration unit.

(8707) The drive control section 231 executes a
reproduction operation from the designated registration
25 block. When the designated registration block designated
in this reproduction operation is in an unrecorded state,
or when the version number recorded in the registration
block is smaller than the version number acguired before,
the processing advances to step (S8709). Otherwise, the
30 processing advances to step {(S708).

(S708) The drive control section 231 designates a
position of the next registration block in the designated



trailing end of the latest file structure area. The above-described
operatiens of the systemcontrol section 203. are achieved by, for
exanpl e, executing a control programbuilt in the systemcontrol section
201 as the VAT 25 structure reproduct i_ogmms_ans 215. The optical disc drive
device 205 reads the VATICB 157 recorded at the trailing 2@]’59118&2*06? | at est
file structure area, and stores the VATICB 157 in the VAT strucCture nenory
222 of the menmory circuit 202. 30 Next, the systemcontrol section 201

i nfor.mati on of the VAT included In the read

decodes the osi t.i_onal
VATI CB, fol l d\%§i§t§aﬁﬁ%1°§r YWttrol procedure to that for the - 47 26
January 2005 VATICB so as to read a VAT 156 recorded in the VAT structure

area 108, and stores A 56._j.0_t str e r . t he
menory circuit 202. éts?g'?yl%h%hgrg&gt %%n\cé?r% r%le%(sété%h 3nr§‘ig% uelééé ;%fnfi |l e
entry (root dintawt geaotaspumien yeorrded ek othe183testmregisitration

descr i por 153 Jthi | 8nG0BUSELL ehd 48, ey bUBl oradiss Lo roictalgadr css

using the VAT acquired in step ( . The system control section 201 al so
reads a 10 fiindoamatjionagone) megpIang7dn AV directory (AVDir) 150 which
are recorded in the sane area as the file entry (root directory) 154 and
the root directory 153, as well as a file ngr Datafile) 149 and_.a
control file (Datafi ITg‘ PPeraLdons 9ty the ‘%ﬁifé‘;’/ ’%ﬂ’ét?‘%{:o?é?ﬁbc‘ﬁog?}i on of
the AV fil es dscaritbexichavanepsn{ S70R) i tinraugh SN0 9 edirel aehdkeed Bgscri bed
oper at i,ons of m ¢o ection e ;achi.ev y...Lor._exanpl e,
ok fo&h%xﬁﬁgig & Q%%?+?fi%}%ﬁ%m%q%xﬁft in Epe %%iv% bon%£8i

executing a contro Frogram syst'em control "Section as the
{ basic file stsegdtiwne231l as the information recording and reproduction

means 272.

{S710) The system control section 201 acquires the
15 entry sector number stored in the recording information
zone memory 273 of the optical disc drive device 205 as
information (pointer information) indicating the position
of the trailing end of the latest file structure area. The
system control section 201 instructs the optical disc drive
20 device 205 to reproduce a VATICB 157 recorded at the
trailing end of the latest file structure area. The
above-described operations of the system control section
. 201 are achieved by, for example, executing a control
(- program built in the system control section 201 as the VAT
25 structure reproduction means 215. The optical disc drive
device 205 reads the VATICB 157 recorded at the trailing
end of the latest flle structure area, and stores the VATICB
157 in the VAT structure memory 222 of the memory circuit

202.

30

Next, the system control section 201 decodes the
positional information of the VAT included in the read
VATICEB, follows a similar control procedure to that for the



reproduction neans 261. 20 (5712) Finally, the systemcontrol section 201
executes a read operation of a file entry (Avfile-d) 159 and an AV file
(AVfile-d) 158, thereby conpleting the file reproduction operation. The
above-descri bed operation of 25 the syst control section 201 is achieved

by, for exanple, executing a control pridgram built in t%%ﬁgﬁ?oggntrol
section 201 as the file reproduction neans 216. In order to avoid data from

becom ng unreadabl e due 30 to a reading error during reproduction, a copy
of the data recorded_in.an e rea. |, at e strycture

o ea i oh | TORICEIEBySE GG ERRR VAL LR B RGP bR T S g L

posi tional | rfreranho8omrod sttheedotild AAT 266sin ftihleeVAB Struntltum‘eenmr@a-yrmy be
desi gnat ed |@25h%fr%% rq#&%rylgﬁg%%g&lggzzone For exanple, as shown in

Figure 10, a 'resérve € struCture area 2103 and a nmain | atest
file structure area 2107 may be designated based on a main 5 entry sector

hunber 2151 and a reigry\iqée@ﬁéysf@@;@rcaa%qrse%%-ig rssfrlg%gaéfatfﬁae

regi stration bIocks recor I n - a reserve recor mat| on
zone210land &%F&¥n F@@Gr@#EGCtﬁFEﬂn&ﬁﬂoﬁnﬂoﬁerQQGZdl?ﬁ@ﬁ@rﬁs1§3 from

possi bi | i tyt Ratfatear SpF odas&rgptbﬁcqsas wﬂm@.ssd&{ﬁaﬂﬂﬁm# otﬁéev&%t&%la&g of
recording with verify is formed. In

scrat ches or@%%tr after &uentlal
order to all ﬁ@sI&P§§taf PEiralpadrtegSehEingn thgc HAT aeagéreﬁhénnaun
| atest file sttle@ct(sneoar eaTR4 Ogiy stehn tden thio I eseyidsr @odsiallsidl eeadsuat ure

area 243 mra0e Shew dadui) 1BE A0l UNKPRISE ALY PRVBLE) s Bhicn
are recorded in the same area as the file entry (root

directory)} 154 and the root directory 153, as well as a file
entry (Dataflle) 149 and a control f£ile (Datafile) 148
sequentially. Thus, the recording position of the AV files
15 and relevant information are acquired. The above-described
operations of the system control section 201 are achieved
by, for example, executing a contrel program built in the
system control section 201 as the basic file structure
reproduction means 261.
20
(5712) Finally, the system control section 201
executes a read operation of a file entry (AVfile-d4d)} 159
and an AV file (AVfile-d) 158, thereby completing the file
reproduction operation. The above-described operation of
25 the system control section 201 is achieved by, for example,
executing a control program built in the system control

section 201 as the file reproduction means 216.

In order to avoid data from becoming unreadable due

30 to a reading error during reproduction, a copy of the data
may be recorded in another area. The latest file structure

area which is moved by sequential recording may be doubled,

and the positional information of the doubled latest file



be registered in the lead-in area as the main entry sector nunber 2151 and
the reserve entry sector nunber 2152. Thus, data reproduction reliability
is inproved. 20 The information to be recorded in the reserve latest file
structure area 2103 is basically reserve information of the information to

be recorded in the main latest file strifcture area 2107.4 to be
recorded in a VAT 25 structure area 2110 is a correspondenﬁg\{aayfiﬁgglzigﬁgf t he

virtual addresses and the |ogical addresses of the latest file structure
recorded in the main latest file structure area . 2107. By contrast, a VAT

2135 to be r SdFHREPLE ATGAT "AY udur deHER AT 1D o TS r SEFOFGdRGe tabl e
of the virtuanfameadioss semeand Fdie d:e@ipdal, addresses iof Fikpideatiost il e

structure recorded i he.reserve | atest file_ s tur area 2103. - 49
26 January GOSSHYE JBLERtoRALe! AFEPRECFBntEra, AL Tl e | oap Aatest
structure ardgalzletfrantiurkeapeai 21®halay mleodratigoatell bhsedrasa maihat est
file structur ggfgii i i I n

recor di n%l [ nfeglr t?gﬁlggnlg&éﬁ%)g an(?\‘}%é ’f%g%ﬁgg ‘%Q*‘ré%?%enég]‘". nggﬁﬁﬁtri on
zone 2101 of 24%@ Heaarded alrathe megisdnatdony \bloxitorrecemded 2i61aand t he

reserve entry.36tQl PHEBEE1A§O2inkBribt$ofiaSEont N2 A %ECﬁaﬁhng
informati on zone 2101 is an area where reserve |I[nformation of the

i nf or mati on &GOSR 1 orRe e zper @d82di ng i nf or mati on zone 2102 is
recorded. The structure and nethod of use of the main or reserve recording
Shown 119 Exanpl e 1. TBThe Posft iBHEA HLhaEron di*the FECEAVELRARoat
becomes impossible due to the causing of scratches or dust
after sequential recording with verify is performed. In
order to allow the latest file tc be read even in such a
case, the main latest file structure area 2107 and the
15 reserve latest file structure area 2103 may be provided in
the volume space and the positional information thereof may
be registered in the lead-in area as the main entry sector
number 2151 and the reserve entry sector number 2152. Thus,
data reproduction reliability is improved.
20
The information to be recorded in the reserve latest
file structure area 2103 is basically reserve information
of the information to be recorded in the main latest file
structure area 2107. A VAT 2145 to be recorded in a VAT
25 structure area 2110 1s a correspondence table of the virtual
addresses and the logical addresses of the latest file
structure recorded in the main latest file structure area
2107. By contrast, a VAT 2135 to be recorded in a VAT
structure area 2106 is a correspondence table of the virtual
30 addresses and the logical addresses of the latest file
structure recorded in the reserve latest file structure
area 2103.



file structure area may be designated with an offset address fromthe nmain
entry sector nunber. The offset address nmay be designated to be, for
exanple, the main entry sector nunber - 256, the main entry sector nunber
- 512, the main 20 entry sector nunber + 256, or mmin entry sector nunber +
512. The of fset val ue may be registered 4% the |nfornat|og iﬁ&iyih g zone.
Even in the case where the recording information 25 zone 1S éd in

t he vol une space instead of the | ead-in area, the effect of the pr esent

invention is clearly OVId entr ctor nber ere orded |n
for exanple, the vol W@hiﬁgo E%gBPu‘fﬁ% 1"'I;g’ter H‘é‘liﬁ‘riaﬁ?ﬁﬁ b
this case al S@trm@rﬁreﬁ|M(ITIarﬁnltﬁeefbbeﬁ.tiaﬂaIBOJ.ﬁijz‘deﬂou\hQﬂ tHe ent ry
sector number_is recar ded i n ad | [ Qvi ded. Th rdi ng
posi tion inf of TRt i on | 1il'?’sct’;ltfl{rlget‘#]ge ’ge %‘gea%a"’:lu@ry SO0 RS jlr‘eeg']?i‘? di ng
start positi dm Isamksiaeeretd\arertheyrr@eut neconﬁmbgrinﬁbrranldmtmn@ 202
recordedgrep d | t e a i ch
et Ye !i}e e¢GR! dldbo J‘Htiﬁ - Ouﬁi&ﬁt : ;Le&r?ﬁ%oﬁé 286833 ¢ (r).L_rﬂ(’]!‘

data is Tewitten are |str|bute ormation rec
area 5 of theeddfr Mgy &d6r BRAG ﬁearunﬁe%grsmmbeenzbﬁlta@ r’fé!ﬁerve

information ofedd¥ere bﬁftgﬁrnﬁébﬁ’@r rrﬁ:ﬁrﬁiéieﬂlw the A4S da%‘éorghégséé’gxqfémt Lon
zone may be perforned i ndependently in the main recording 10 i nformation

zone 2102 andr{9RF GG ARF T £ c?r]rFEt idoh 2% ARe2 WHPTY Fagq&ease,
t he count bl ciakf cdfmdthesn egfstmﬁ|ﬂﬂfofrh@eisomsregeelteeeduamgtﬁeceraimg wi th

verify as to avoid dfect areas ref t he. n of_the count
bl ock o8 ¢ nd Tl PERERrsdeRarns K107 R Sag ity ofbe Seituln 15
{ bet ween t he i metbed ngfi nfse metfi obhe oma izl O2ramde sémcve recording

) information zone are similar to those of the recording

infeormation zone shown in Example 1.

15 The positional information of the reserve latest
file structure area may be designated with an offset address
from the main entry sector number. The offset address may
be designated to be, for example, the main entry sector
number - 256, the main entry sector number - 512, the main

20 entry sector number + 256, or main entry sector number +
512. The offset value may be registered in the information

recording zone.,

(.- Even in the case where the recording information
25 zone is provided in the volume space instead of the lead-in

area, the effect of the present invention is clearly

provided. The entry sector number may be recorded in, for

example, the volume space such as the volume structure area

101. 1In this case also, substantially the same effect as

30 provided when the entry sector number is recorded in the

lead-in area 1is provided.

The recording position information indicating the



reserve recording information zone 2101. In the reserve recording

I nformati on zone 2101, copy information may be recorded in the sane count
bl ock 20 or the sane registration block as those in the main recording
information zone 2102. In this case, ity _not necessary to perform

recording wwth verify in the reserve regording infornatﬁﬂﬁhﬁ&ﬁ? gdPl. Even
In a defect state, recording is executed. 25 In this exanple, %e
information recorded in the reserve latest file structure area is copy

i nformation of .t i1 ] .at ile structu For r ing th
recordi ng ti%gfto%%fqyigqéﬂ%§%ﬁ€Léﬁ%ﬁ%%%ﬁﬁkéé&Pf%%n?ggegggrgr59F§8§ tinme
of recordi ngnipelye pditovdedata tthder segpvded| nepsatédly igt muceutaiar ea.

Wien data isgynieadahl %ut:horihatth%gaaheehat Al whitkf ahEUCLUM§ fEgRy phhe
reserve latest file structure and the previous nain | atest Frfe-sPPucture

can - 51 263¥gndafyribotegetisegsherbring dndermadcianp recorddndgaanea The

previ oug nmei Bf kakeshrbirin@tibhuekbeasay Reagagaui red by distinguishing the
previ ous registration block based on the version nunber and wusing the

entry sector nunber recorded in the registration 5 block. As shown in
Figure 10, the | at esref§iberativnt wfe tHecoegdadvin i rvRltidd SPRACEhES

doubl ed. In B where the.posjitional inforpatiaon of bqgth of the
doubl ed | at eé‘ %f%%§ i%flgns FUE &uerdeglnshf%c gﬁeﬂe?%raﬁ%g&é‘f%—r?‘ﬁ%&roé‘a,zc’?ﬁe
robust ness ofrarherd i performedur nderpenddnttly i dn i thie spedsabtecoépdisgor di ng
and reﬁ'bOd“\?\%hEBrﬂEtﬁ.Bﬁ 3d0& 2992 afl thEPLL ?fjvé@: (106 d1PL FBS ording
nmedium to Ich the nu&%er o? t1 nmes of d% a reﬁilte |§:F|H§%§%F£§ﬁile

zone 2101. In this case, the count block or the registration

block is recorded using recording with verify so as to avoid

defect areas. Therefore, the number of the count block or

the registration block which is the defect area is different

15 between the main recording information zone 2102 and the

reserve recording information zone 2101.

In the reserve recording information zone 2101,

copy information may be recorded in the same count block

20 or the same registration block as those in the main
recording information zone 2102. In this case, it is not
necessary to perform recording with verify in the reserve
recording information zone 2101. Even in a defect state,

recording is executed.

25
In this example, the information recorded in the
reserve latest file structure area is copy information of
the main latest file structure. For shortening the
recording time, only the flle structure updated from the
30 previous time of recording may be recorded in the reserve

latest file structure area. When data is unreadable from
the main latest file structure area, the reserve latest file

structure and the previous main latest f£ile structure can



15 perform ng sequential recording. By recording data, wthout fail, in
the recording informati on zone which is an area designated for the
positional information of the nultiplied latest file structure area,
reproduction reliability of the disc i%linproved, despite the risk of 20

reproduction beconing inpossible due to the causes of SQ&?&&E&?Z@?Sd“St'
It is clear that the latest file structure area and the entry sector

nunber are both applicable to doubling, 25 tripling and other types of

mul tiplicatiqQn. . ln.the 16 t.andard jJe entry of the AV, file Is
defined as a%%a'rl?egft? ﬁg%nezg?r%:ﬂﬁlrpe%fl %ﬁghéaéta'exgﬁnﬁlpefe‘f#euﬁ MPe&lent ry
of the AV fillatiestr Etbe detdrigtute caBlod\dciguigredt by dimtimgmplsiting thie

expl anati on. | C . Lafor ' ecordi.n ' L.gh no AV
fileis reco?ﬁ%gﬁggscgﬁ ?gﬁr?Pfgﬁégy ebggggfggag%agﬁggggﬂggﬁﬁg?ggb 5in
the AV fil e HS4RI She|entrnsagtar nupberheepprdedtin itheefeiods tiretdlosar |y
provi ded | nplilick .case, the control file and the file structure thereof
are sequentially recorded in the volune space. 5 In this exanple, a file
structure using the VAT structure is recorded in the latest file structure

area. In the |atestaki khowhr it Figuaceaodeshgnahedsbyrile emkluytugect or
Used i h NG DEROSFIBRCIT W FTBE “Pafe: oo Tat with O FRESYRaTEr e
ot her than tMé&evadsistirnefludafogmatédn bfebetheof bheadoudilsg taneemtrati on
_Of da_tl% reWS?iitl@ Oéltfflug‘.téfe ti% V"!ﬂh&ﬂu&@& r!i.%b%fleOflégui@fn Ofa %t,a tﬁgwri te
s limted, 1s provided as far as the entry sector
robustness of the file structure area which is
indispensable to recording and reproduction of the file can
be improved in the information recording medium, to which
the number of times of data rewrite 1s limited, while
15 performing sequential recording. By recording data,
without fail, in the recording information zone which is
an area designated for the positicnal information of the
multiplied latest file structure area, reproduction
reliability of the disc is improved, despite the risk of
20 reproduction becoming impossible due to the causes of

scratches or dust.

It is clear that the latest £file structure area and
the entry sector number are both applicable to doubling,
25 tripling and other types of multiplication.

In the ECMAl67 Standards, the file entry of the AV
file is defined as a part of the file structure. In this
example, the file entry of the AV file is recorded in the

30 AV file area for simplicity of explanation.

In the case of an information recording medium on

which no AV file is recorded, a contreol file may be recorded



15 nunber recorded in the recording information zone is used. In this
exanpl e, when a disc is inserted, the system records a control file in the
basic file structure area in order to recognize the information recorded
ina plurality 20 of AV files. In the c3§e where only the file recorded on

t he di sc need be recognized, it is not récessary to recor r ol
file and the file entry thereof in the basic file struct%r%lhn&g%%# n,

the basic file structure area 1is srraller and thus the reading tine is
shortened. 1t 2 wherethe |c file sfructure area is recorded
within one EEC eo?téfgéﬁt%eaﬁ??\r mufh &dl ﬁﬁ‘eurﬁfitfecfme ﬁrFt}?nBreéé\‘?ﬂ:ce
perforns dat dnveadionl ysootearlmp pi‘\m\s:Ld!mfﬂnerIn ahid rfagerathenceagebdi Nng

medi um accor t h re n ses.the data to be dat ed or
recorded 30 ?%@gudﬁ% S: ﬁ% Iizfgést S:‘tlr}?(]e qr%uc?ﬁgregfeaaﬁ ngﬂ’ﬁf}g&aﬁ'ﬁgm an

i nner portiomererdadodnethporpilome Fherefore, data destruction or defect
due to goncentration of data rewite 1is prevented and data reliability can

be inmproved. - 53 26 January 2005 2. Exanple 2 In Exanple 2, a nethod for
sequential |y recordi B8 thisaexgmpdei.na Hiley stuctune psinal theava® i n t he

volume 5 spaeeuaddra ﬂ@fes&oﬂaaaQQHEHﬁenE&BQQtOEliefQfﬂﬁéteﬂerﬁfe5ded in
the latest file str cture§a ea w | be described. AV data to be recorded

in the AV fiFB hPealakest tle ﬁf%’é’%@&@& dssdiomades) byt the-enssy and

thus is recosdeton mirsbér vear iffiye Ettﬁcﬂaﬂag@ﬂ&fﬁhémfm@bwIﬁemﬁuﬁﬁcﬁs t he

file sgf des t roI e.ar I red reliabl e and

t hus i sbrecogéeg \?\:’A{rh%l\;'g're soemasu %&guargﬁt gg e tg’eﬁ gurJ%Ef i | PRy at
( the tinme of recordedg. Eviegewkeml|a file structure other than the VAT

structure is used, the effect of avoiding concentration of
data rewrite on a disc, to which the number of times of data
rewrite 1s limited, is provided as far as the entry sector
15 number recorded in the recording information zone is used.

In this example, when a disc is inserted, the system
records a control file in the basic file structure area in
order to recognize the information recorded in a plurality

20 of AV files. In the case where only the file recorded on
the disc need be receognized, it 1s not necessary to record
the control file and the file entry thereof in the basic

. file structure area. Then, the basic file structure area
(-' is smaller and thus the reading time is shortened. In the

25 case where the basic file structure area is recorded within
one ECC block as the minimum reading unit, the driving
device performs data read only once. 1In this manner, an
information recording medium according to the present
invention causes the data to be updated or recorded

30 including the latest file structure area to be moved from
an inner portion to an ocuter portion. Therefore, data
destruction or defect due to concentration of data rewrite

is prevented and data reliability can be improved.



15 an AV file has a |large data size, whereas a control file or file

managenent i nformation have a small file size. AV data and non-AV data

t hus have different characteristics. An exanple in which an area used for

recording AV data and an area used forég n- AV data are separated will be
e

20 described. In the case where unalloc d areas are nanggﬁ%u?@2 5table
formas in Exanple 1, sequential recording is perforned efrning the

order in which managenent 25 information in the unallocated areas is
registered. In Exanple 2, unallocated areas are nanaged using an inproved
bit map which is recorded in the space management structure area, and
sequenti al réooﬁm@myh%;%xwforned in the AV file area in the vol une space.

30 In the fol l owing d@sekhRbiens, aaqﬁé@ﬁa@tfyr s%quveg,;ﬂfaqr g@%ﬁ%ﬁ

which are recorded on the information record un1a file
structure haf® &Vgbile- l‘BZFhESA%f:}aﬁuéF?aZ@’O% alleeated ieftihseyoBymehe

ECVA167 sor UBlﬁab'dnlaﬁdsaé Iaeaﬂ@ctFomHﬁhbeﬁéaﬁdaﬁélﬁlwl Q&S ehRerWat8on

descri bed in_detai.l tructur f the op tical disc Figure 11 shows
an exenplaryrggPadgpru%Fur %f%Fﬂﬁaibp%Fggl ﬁFEE buEe /ey of sP&ce has
a volune strdeserébadea 101, a sparable file structure area 1303, and an
AV file area 10 1308 pre-allocated at fixed positions thereof. The

sparable file structure area 1303 includes a space nmanagenent structure
area 1306 in a part 8V data|tn et recprdediindhe dVafibbe drea heesisate

managengnt sbeUekdbeadtC@ontinuously time-wise, and thus is recorded
i without verify. File management information, such as the
file set descriptor, and a control file are required to be

reliable and thus is recorded with verify so as to guarantee

the data reliability at the time of recording. In general,

15 an AV file has a large data size, whereas a control file

or file management information have a small file size. AV

data and nen-AV data thus have different characteristics.

An example in which an area used for recording AV data and

an area used for non-AV data are separated will be

20 described.

In the case where unallocated areas are managed in
a table form as in Example 1, sequential recording is
performed by defining the order in which management
25 information in the unallocated areas is registered. In
Example 2, unallocated areas are managed using an improved
bit map which 1s recorded in the space management structure
area, and sequential recording is performed in the AV file
area in the volume space.
30
In the following description, a descriptor, a
pointer and the like which are recorded on the information

recording medium as a volume file structure have a data



an inproved bit map is to be recorded. 15 A bit map is a map showi ng a
recordi ng state of each of areas of a certain unit, such as a sector or an
ECC bl ock. The recording state of each of areas of a certain unit is
indicated by 0 in the case of an unrecorded state and by 20 1 in the case
of a recorded state. A collection of bitss showi ng the regphgh%gzﬁbgtes of
all the sectors is referred to as a bit map. In Exanple 2, a birt map shows
a recording state of a unit. An advantage of perform ng managenent of
unal | ocat ed ay4835. ' i h Lnce _th 5 al | ocated areas are
desi gnat ed ugslr ng ae,ﬂb%e? ‘f%ér)iﬁeeach ffhéargg@?gsbgknggggé%ﬁvﬁgsﬁ g)loc"fk t he
bit map is filamaty "Shandands ainjeas farhemvisgs mMpegetidred] nig idedlaidi.ng one
or nore sectors. In this exanple, one unit includes 30 about 5000 sectors.
The lead-in area has a recording information zone 111 allocated thereto.
The recordi ng iInfRtfatstdmoiare Pl YhesDpAE CRalnlir8E 2005 i ncl udes a spare
desi gnatg on i nf or mat _mq;gua*eemléﬂ@wslamle%&rma&-ysaarta $obhc PYRDs 130 and
spare area address _ information 1311. In the spare designation Information
area, a |atePH98 &S 43% area 1304 is substituted for 5 by a sparable
area 1307 of the sparable file structure area 1303 or other units. Thus,
when data rewite isTh%oggintrated inqthe | atest file structure area 1304
of the sparable fil e §trictiFeRFE] 1303 of il THI TGS 85549 hecones
unr ecor dabl e,a spairaddlestfiiflgt isdarusrtarenasenahd 308 , madidumnf AYMEheeoairag
unrecorgabl e 193l I gLY.affoBatE8U dr 3l CRBRE1HREOT RS L e lpgLest

file structure area.
sparable file structure area 1303 includes a space

management structure area 1306 in a part of the latest file
structure area. In the space management structure area,

an improved bit map is to be recorded.

i5

A bit map is a map showing a recording state of each
_____ _~of areas of a certain unit, such as a sector or an ECC block.
The recording state of each of areas of a certain unit is
indicated by 0 in the case of an unrecorded state and by
20 1l in the case of a recorded state. A collection of bits
showing the recording states of all the sectors is referred
to as a bit map. In Example 2, a bit map shows a recording
state of a unit. An advantage of performing management of
unallocated areas with a bit map is that since the
25 unallocated areas are designated using a bit for each of

areas to be managed, the size of the bit map is fixed.

A "unit" is a unit for managing recording including
one or more sectors. In this example, one unit includes
30 about 5000 sectors.

The lead-in area has a recording information zone
111 allocated thereto. The recording information zone 111



2.2 File recording processing Figure 13 shows a procedure of file recording
15 processing for recording a file on the optical disc 235. The file
recordi ng processing is performed by the information recording and
reproduction apparatus shown in Figure 2. Hereinafter, the steps shomn in
Figure 13 will be described in detail. 520 “(S1501) The syg;ggh g

section 201 acquires a start unit nunber 1330 fromthe I ng“end of the
i mproved bit map 1313 which has been read into the space managenent
structure ﬁEﬁD%{ 253. The above-descri bed operation of the 25 system

control sect PHFI¥ES s BacKPEFEd HfSiﬂBPtéﬁgonEforEQE&BPln&réacoﬁppal
program bui | &nicn udhi@gs gskpareonhi ©l numieet | L EGh A S plahe %ﬁ@%ﬁaﬁ&ﬂéggnﬁnt

structure re ord| nea 51. 30 (S1502) The system contr tlon 201
TP SO el e DY MR L (R R
(AVfil e-d) laﬁ'eseqael\atwt )fzﬂra)mtmmicttu#'éOadeal e eics Isyxbtslte_tu&teﬂr Eouni t

e eony; BY'E SPRESESREPInPRY AhiORolan1 8% 0 A3 Q08,1 e

system contro SR |eve executi ng~a
control progRdfBbuPrt Phheke %W%t%n1coﬂﬂnvi s@%*nodazal xswirhsef i fie

recording méﬂﬁcgﬁ%raﬁeﬁsﬁé()@)e E%e@@%@%099£ﬁ8£u§§%f@é‘ 144 ggdﬁ{,/gs the

file structure includ |n? managenent i nformation of recor ded file
(AVfile-d), SR8 RRIerfite %h%u'ab'ﬂ'%aqlr% sJéO%qu/@h@@vﬂ:Be eptirg faEedrd the

updated fil eb&bbmatsurﬁnrgcow@bi@t esdudh | eudgtitiuionar peeldd4ds THRe

Y ri 1 n f th nt r.ol Lon 201 ar
:gglgvggsc beglug gg a%egbgiﬁb &né%é%/ééggéxg&tf%eJE?CtA% a gesglg
data can be recorded in the latest file structure area.

2.2 File recording processing
Figure 13 shows a procedure of file recording
15 processing for recording a file on the optical disc 235.
The file recording processing is performed by the
information recording and reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figure 13 will
be described in detaill.
20
{81501) The system control section 201 acquires a
start unit number 1330 from the leading end of the improved
bit map 1313 which has been read into the space management
structure memory 253. The above-described operation of the
25 system contrel section 201 is achileved by, for example,
executing a control program built in the system control
section 201 as the space management structure recording

means 251.

30 {81502) The system control section 201 instructs
the optical disc drive device 205 to record the AV file
(AVfile-d) 146 sequentially from unit #40 designated by the

start unit number 1330. The above-described operation of



by, for exanple, executing a control programbuilt in the systemcontro
section 201 as the basic file structure recording neans 261. 15 At this
point, when a wite error is returned from the optical disc drive device
205 for the reason that the latest file structure area 1304 of the
sparable file structure area 1303 becom®® unr ecor dabl e dye

concentration of data rewite, scratches or dust, the 20 systen1con?ro|
section 201 updates the basic file structure so as to change the recording
position and j,ssues . an ctiaon thg10 the r cordlng shoul d be perforned

in the sparable Sgrsézgmlg‘»ﬁ'? r‘i SRHER Uh et S BT YRS BY /| SOF AXAMREE 4 r om
t he optlcal&kennthngmﬁdewmteoBOﬁrbgramhbuieasQn ithat dvideend i ar ea

1307 becones 0 t on of d rewite, scratches
SUBECH & dus, &1180 f}cfoél‘of&;%{ ek .

or dust, the systen1contro| se uction that a 30
basi c file structure area shoul d be recorded in which the recordi ng

oSt o 1 changed @ igth 58 of el rBY e Uil 25 pdll el b LzeAV

next recording start_unit for E i'ng sequen
file area 13081e -strucheregipglydiogs mepadsmendedinformaprombbE ftilee

structure ar &&acd:ﬁdc'hh? fﬂeélr(avfl%ea}a éi\ﬁatﬁs%&fd?!ts%ﬁle!répﬁ’%éfd‘l
he dat'a recorded

bei ng recor%fg F% azg t flle structure area,
the latest fi ¢t &9 Fegoxsk é?@eaﬁtﬂ’détte@céﬁ-&@d SitEugR uger ddor ded
sparabl e ar ea;he\/\lﬂ,art:eshref&lesstnucﬂﬂrecmfd&w.:a:rﬂa iThe BBovRAGRABLEiBkAa, the

start ugyt nypher .. t rable file structure area to an
unal | ocat ed URE o rang S g?at%§c3$%9§%'éb%#fgizﬁ%ﬁﬁlQQIéil §FFUEFH&§V&@ea i's
( updated and PFoof@&desamphe.| ex¥eitutieada control program built in the
system control section 201 as the basic file structure

recording means 261.

15 At this point, when a write error is returned from
the optical disc drive device 205 for the reason that the
latest file structure area 1304 of the sparable file
structure area 1303 becomes unrecordable due to
concentration of data rewrite, scratches or dust, the

20 system control section 201 updates the basic file structure
s0 as to change the recording position and issues an
instruction that the recording should be performed in the
Ssparable area 1307.

25 When another write error is returned from the
optical disc drive device 205 for the reason that the
sparable area 1307 becomes unrecordable due to
concentration of data rewrite, scratches or dust, the
system control section 201 issues an instruction that a

30 basic file structure area should be recorded in which the
recording position is changed to unit #56. In this manner,
unit #56, which is the next recording start unit for
performing recording sequentially in the AV file area 1308,



10 of the sparable file structure area. Wen the sparable file structure
area is allocated to the unallocated unit, a predeterm ned size of
sparable area is arranged in an unrecorded state. Therefore, even when a
wite error occurs while data is being corded in the latest file

structure 15 area, spare recording is realized. The drivgﬁyﬁﬁﬁﬁx?ooﬁection
232 instructs the recording and reproduction neans 234 to reco the basic

file structure in unit #56. Wen the recording is conpleted. 20 "56" is

recorded in re.uni er_14 i N e recordin i nformati .zone 111
in the Iead-?ﬁﬁgﬁgﬁfﬂgﬁ% %#ggas r%%slei%ig? F%ﬁgBthﬁﬁeFatggP &%ﬂ@
structure ar@annen.ecwheieda wridgarerirreaoaddreswhifkordeta ons 15elingThen,

the drive c ciio 32 L he o] | s [ 201 25
of conpletio%ﬂ%?ﬁ#ﬁgﬁp%%cggér%ﬁ¥§%ﬁ5§ifETﬁg§§%%?gﬁgc%%%%dllgg%t%%ﬁa201
creates an 9Fos¢ed Bnt thaplanestriilectimurture aingae isf updated kodat ed

area of st he @esorddddihesRNSrddidrddWP =P lie! a?BR . 14hies r\:ﬁ%é‘ PG
managenent structure area 1403 of unit #56. %hg above-descri ed’opgrations

of the systeMPEERPFELSSREEAGT thE1SRREARLRIFSy bhe §$HRTEMMMH BUMBRECUt i ng
a control phegeaedbttcl bllbcklte ayspamabeat FolesgetieRuz@lazsat 8 §RACE -

58 nmanagenent ructure recordin ns_251. .26 January 2005 At this

poi nt, the uﬁPPinﬁc %Fdo WWﬁ%% &%ﬁ?cﬁ?ggrd?aeﬁqréﬁgu%%T?%EaFéaearea

after the restrdedugri ares $srepisted ahdsddvrdadieEtt thet leadhey 8hdt he

L cadinggend gl eADQJ/RIKILCES PL s iR Do BRES. PRRERSHLL Spilip i k2o 0 Ui LS
I'n t he ates t

#40 t hrough #56, whic | cat e recording s 0 ese un%}g havi ng
( data recor deftrHeturs, axea dhingblioeated| to Whecmnaldicstesd "umtor ded"

predetermined size of sparable area is arranged in an
unrecorded state. Therefore, even when a write error occurs
while data i1s being recorded in the latest file structure

15 area, spare recording is realized.

The drive contrel section 232 instructs the
recording and reproduction means 234 to record the basic
file structure in unit #56. When the recording is completed,

20 "56" is recorded in a spare unit number 1410 in the recording
information zone 111 in the lead-in area, and the address
information of the latest file structure area is recorded
in spare area address information 1411. Then, the drive

(n- control section 232 notifles the system control section 201
25 of completion of the processing.

(81504) The system control sectlion 201 creates an
improved bit map 1412 reflecting the state of an unallocated
area of the disc, and records the improved bit map 1412 in

30 a space management structure area 1403 of unit #56. The
above-described operations of the system control section
201 are achieved by, for example, executing a control

program built in the system control section 201 as the space



10 Figure 12 shows a structure of data recorded on the optical disc 235
after the file recording processing is perforned on the optical disc 235
having the data structure shown in Figure 11. 15 In this exanple, the
second cycle of the sequential recordi n5q performed in an inner portion to
an outer portion in the AV file areaTs 8escribed. In ansk nf o Eﬂgpidogn
recordi ng nmediumto which the nunber of tines of data 20 rew

limted, the recording start position is designated by a start unit

nunber. Therefore, sequential recording can be perforned repeatedly in the
AV file area, MRFIHERt | AHETICHYTE | BHEYTILRE JRRS p#¥dion of the disc. 25
The next recording start position may be designated by an address instead
of a start unit nunb hen_ the next cordin sition is

desi gnated by an addfp[etsgmfh%c’ﬂ}%'cgf‘&ilﬁ e%o%%g"" Wﬁgﬁﬁ R iratemat ed
in nore detaithe aﬁicsh'paxralliomtattml cmseaohfmarng:tﬁe stecorasdt uhurbers 30

| nstead of t §$?@ | Lt h p recor

posi ti ong)mayhlge Eflgr;eﬁg%[esg tl?%n 'S ggg’hpbﬁﬂbf"%egané oc%‘:t‘%JcP%r cﬁc{% Whl ch
AV - 59 26 Jeitudmproyed 7P-'H:@?R:arﬁlbéhl@‘cnrdeﬂsal-egddswgbd.ttsdoflmmﬁw uni t,
and the areagd nembthidh {FSs Adrhibrs1AagcheEorAR0-aLB-ATRL0MLG L, 0l cal

sector by logical sector. For sinplification, ar eas
files are recdtefif Yt Shaying d?td’eﬁwdé‘di Gﬁletr%ylrurﬂrte ohangeids t@a(anpl e,

only the AV f1i'es wiriech damridecdd "ddwrRédm.l e area. As described in
Exanpl e d, a file entry of the AV file may also be recorded in the AV file

ar ea.
Figure 12 shows a structure of data recorded on the

optical disc 235 after the file recording processing is
performed on the optical disc 235 having the data structure
shown in Figure 11.
15
In this example, the second cycle of the sequential
recording performed in an inner portion to an outer portion
in the AV file area is described. In an information
recording medium to which the number of times of data
20 rewrite is limited, the recording start position is
designated by a start unit number. Therefore, sequential
recording can be performed repeatedly in the AV file area,

from an inner portion to an outer portion of the disc.

25 The next recording start position may be designated
by an address instead of a start unit number. When the next
recording start position is designated by an address., the
recording start position can be designated in more detail
as compared to the case of using a start unit number.

30 Instead of the next recording start position, the previous
recoxrding end position may be designated.

In this example, the unallocated areas in which AV



10 In the case where the size of the control file is excessively large or
the nunber of control files is excessively large, the control file(s) and
file entry (entries) thereof nay be recorded in the AV file area. In 15
this manner, data rewite is prevented._ fg§n1concentrat|ng in a specific

area when the control files are updated.”For recording dap@rify :J@gol ume
structure area and the latest file structure area, recordlngvm verify
is 20 performed. For recording data in the AV file area, recording wthout

f d ' fy f di t hod
by it ch i 1SSk BGepEkpagl be dfflodasd @A, W Dt e coph b
perforned. ' F@E@&Siihg whibbuthee AVt Filesf ere tmecp@ed eony dewigredthadl by
which it is npf f@&'i'sfé@cl%xt Bﬁé&?&éai cﬁ&reﬁgraéirﬁ{,ﬂ?fcéﬁﬁﬁd' %'

performed. In t IS exa t est e structure area
substitution fl‘%e%néged\’wl’t hehey dVerf lan r aresamdoaled) @@ . allgoa &yst em

i n whichsthe s &R WiSiBRAesi Py the drive control section 231, the
managemnent may be perforned by a systemreferred to as "linear

repl acenent™. "Linear replacenent” refers to a system by which the drive
control - 60 26 Januaf ;thaeosxaapuéonoﬂﬁﬁage@ AN E138EN 858 FKIeNEL P aIeen

| ogi cal addr g_r mation d %Eat ed b theE%ﬁ.|T| m contro]_ section and
physi cal address |m‘forrraf‘| 6f - of % £ Predat o8 Sl y
recorded. By aqfhithe St difyle epnodulcid dre irecoyied donatheniv [BiJaceassi.Ng t he
i ndi catggl | ogi cal address but by reading data fromthe correspondi ng
physical address. In this system the systemcontrol section need not

{ update the recordi ngMdédet cogei whersathensize efcthmgiantfidle file is

excessively large or the number of control files is
excessively large, the control file(s) and file entry
(entries) thereof may be recorded in the AV file area. In
15 this manner, data rewrite is prevented from concentrating

in a specific area when the control files are updated.

For recording data in the volume structure area and

the latest file structure area, recording with verify is

20 performed. For recording data in the AV file area,
recording without verify is performed. "Recording with
verify" refers to a recording method by which it is
confirmed that data can be read after the recording is

N

performed. "Recording without verify" refers to a
25 recording method by which it is not confirmed that data can

be read after the recording is performed.

In this example, the latest file structure area

after substitution is managed by the system control section

30 201. In a system in which the spare area is managed by the
drive control section 231, the management may be performed

by a system referred to as "linear replacement". "Linear

replacement"” refers to a system by which the drive control



structure in accordance wth the substitution. 10 In the case where

t wo- stage substitution processing is perforned including substitution by a
sparabl e area and allocation of a sparable file structure area to a unit,
even when the nunber of data rewite yn§¢pectedly i ncreases in 15 a nedlum
having a defined size of file structure area or AV file 239guates@fsdi ng to
and reproduction fromthe nedium can be perforned w thout interruption.

2.3 File reproduction processing 20 Figure 14 shows a procedure of file
reproducti on rocessrn for eproducr fil record d-on ﬁ e tical

di sc 235. The® T’e 7 & F ﬁ ‘b?%"éee%% R BEFEERdCIBGRL RATHRST mat i on
recordi ng andimfquemoatiicdn ode sipyeataddishy Sttoewns yat ém groret ol I-ieeicettirta‘fta&rd t he

h || I
oxanpl ot hRFRAE AL ot I 2 el afiBF B e bt L1 o
235 havi ng th@dacauellmcrﬁceréhdwn i By FtlgyseSYSte(nﬁ@@D)rdmmM dpst i cal
disc is snserg@pfaﬂnécb%o@%yop&dwésﬂrg%t%'ivr?afteaeé‘c? dl?c%gzcélhea&ﬁf

control section 231 reads a spare unit 1410 an are area address

i nfor mati on 124Y by BARreHRI SR tyen P cosw eisprading physheal aByesst. t he

recording i nfo rediison Z:Qeﬁ,, @HQ Spdtdm ot ol s%@t&eﬁulaéad%%’@ dgeatsystem
control sectign 201 o? pare unit nynber 1410 and the spare area

addr ess i nf or'f i GRCPHT ngTW@S% REermattenpdrsi |U?‘f% BFSiLﬁe & em
control sectistrudfirerin acdoendxhdyy ,with themlestieacidi ng a control 5
programbuilt in the drive control section 231 as the information

recordl ng and reproduction nmeans 272. The systemcontrol section 201
( determi nes whet her In the case where two-stage substitution processing

is performed including substituticn by a sparable area and
allocation of a sparable f£file structure area to a unit, even
when the number of data rewrite unexpectedly increases in
15 a medium having a defined size of file structure area or
AV file area, recording to and reproduction from the medium

can be performed without interruption.

2.3 File reproduction processing
20 Figure 14 shows a procedure of file reproduction
processing for reproducing a file recorded on the optical
disc 235. The file reproduction processing is performed
(. by the information recording and reproduction apparatus
shown in Figure 2. Hereinafter, the steps shown in Figure
25 14 will be described in detail. In the following example,
the AV file (AVflle-d) 158 is reproduced from the optical
disc 235 having the data structure shown in Figure 12,

(S1601) When an optical disc is inserted to the

30 optical disc drive device 205, the drive control section
231 reads a spare unit number 1410 and spare area address
information 1411 from the spare designation information

area 1302 of the recording information zone, and notifies



(.

the read spare unit nunber 1410 is O or 1. Wen the nunber 10 is 0, the
processi ng advances to step (S1603). O herw se, the processing advances to
step (S1602). (S1602) The system control section 201 reproduces a basic
file structure froma basic file structure area of 15 the latest file

structure area recorded in a unit having ~the designated ygif, r@@ based
on the spare unit nunber and the spare area address infornat?%ﬁ)./ r?the
exanpl e shown in Figure 12, the spare unit 20 nunber 1410 is 56.

Accordi ngly, pbasic file [ucture is ad- froma basic file structure
roa 140 of e SVeSehmofatlel Hatichar” 2b X 5b? Thett Huh 4 hofnfr 14
(S1603) The srsi erthsontspeireseetriean 208reepr oflufesmafbon bBRELL. fi | @he

structure fr ) A5 ' r t t Jil-e structure
area recor de%cﬁ’%a%%%ﬁa 4%%2%%%3%§}€bﬁ tﬁel e%gregﬁc?isjorne&adrleas,e téLs?end on
t he spare add®ssargnfaghigviesn. bBO FaArt exampdep| cexdenibing B qundrdl, the

spare urgt HEHFarl 4B011E Un AGROTGEDGLY cofttPBE! GdddferStEdEt HEe Yy read

froma basic file structure area 1305 of the latest file structure area
1304 recor ded HHPHIA G Rafer §4ng andgrepfaduaticn Meaps - 26 January
2005 The operations of the systemcontrol section 201 described in steps

S1602 d (S1603 hiieved b or 5 exa e, executing a control
érograan gﬂi I 'E in t%ques?%ﬁ]teg'oﬁf'%r‘)ieﬁ??%ﬁmﬁgaiéjaéi%e?ﬁ“tqu &hethed: ure

reproduct i on theeaead28garé SIGDY )nulite s dileémis Mtawll .sewhenntiz) hudeeedes t he
10 basisg filaShr,uehdr griik L AR WA dd %o DEEPIESL V5] ! Btnerwise,

the processing advances to step (S1602).

(S1602) The system control section 201 reproduces

a basic file structure from a basic file structure area of

15 the latest file structure area recorded in a unit having
the designated unit number, based on the spare unit number

and the spare area address information.

In the example shown in Figure 12, the spare unit
20 number 1410 is 56. Accordingly, a basic file structure is
read from a basic flle structure area 1402 of a latest file

structure area 1401 recoxrded in unit #56.

({S1603) The system control section 201 reproduces

25 a basic file structure from a basic file structure area of

the latest file structure area recorded in a pre-allocated

sparable file structure area, based on the spare address
information.

30 In the example shown in Figure 11, the spare unit
number 1410 is 0. Accordingly, a basic file structure is
read from a basic file structure area 1305 of the latest

file structure area 1304 recorded in the sparable file



(Avfile-d) 158. The above-descri bed operations of the system control
section 201 are achieved by, for exanple, executing a control program
built in the systemcontrol section 201 as file reproduction neans 216. 15
In general, the size of AV files is larggs than the size of control data.

Therefore, in this exanple, the AV files are managed uni bglpyn iR} 505
Accordingly, the recording position information of an AV file can(£e
easily designated 20 using a unit nunber instead of a |ogical sector

nunmber. In th%&@é@lgpéearélgaié?gat ed areas are registered in the bit map
in the order Trom an i nner portion to an outer portion of the disc.

Accordingly, sequential |oop 25 recording can be perfornmed by designating

the next recording pﬂ%té&é}g@f&@t%%ﬁ%%}g}tw%t@é&%@hﬂpl of

managi ng unal | ocated areas using a ta S 'shown 1n
unal | ocat ed de¥erihed dggfterfedS1602 handabFE603 ) anr aghdevety by de1 nner

portion $0 anepahEle PAtddit g 30 ddierH B oratthr et 4 6G dgﬁ&he?& art
position is designated by an entry sector_nunber. |In Exanple 2,7 the
sparabl e fil CLtTRt [FeFEUy T4 a5 Pasie FHiea St w8 EeRysRIttden n the
vol ume space.mddres el e, data rewite of the latest file structure is
concentrated. However, the spare designation information area including
the recording information zone allows data to be recorded at a different 5
| ocation. As a resul t{Sktfdd )nBbeusys sepravmnteld secdrionb2s bndexp dad ithel vy

unusabl g By B%?@.i.soffﬂitsalfztum:te %ﬁjﬁreﬂocﬁgjéﬁ%d fh?—: UG e dBY QYPEHIL Map
which is recorded in the space managenernt 10 structure area, a récording
(start positid@”ﬁ¥¥QKgy“ﬂ$ { e The above-described operations of the

system control section 201 are achieved by, for example,
executing a control program built in the system control
section 201 as file reproduction means 216,
15

In general, the size of AV files is larger than the
size of control data. Therefore, in this example, the AV
files are managed unit by unit. Accordingly, the recording
position information of an AV file can be easily designated

20 using a unit number instead of a logical sector number.

In this example, unallocated areas are registered

in the bit map in the order from an inner portion to an outer

( portion of the disc. Accordingly, sequential loop

25 recording can be performed by designating the next

recording position with a start unit number. By the method

of managing unallocated areas using a table as shown in

Example 1, unallocated areas are registered in the table

in the order from an inner portion to an outer portion of

30 the disc, and the next recording start position is
designated by an entry sector number.

In Example 2, the sparable file structure area is



area can be acquired. This allows the AV files to be recorded sequentially
whi | e avoi ding concentration of data rewite. In the case where the start
unit nunber is registered at the |eading end of the space nmanagenent 15
structure, recording can be started frgné%h_e recording start position

I medi ately after the space nmanagenent ructure is acquigad.thofanpl e
1, data is sequentially recorded in the 20 latest file structure area. In
Exanple 2, data is rewitten in the latest file structure area each tine

the data is a . rding of the |latest file structure_area be
per f or med seqﬁggf%g??'f/gg%g i%eﬁggt%o %’E'T” r?%fa%%'s&lahrearb?éeor‘?'i ﬁgggﬁﬂﬁgﬁ% ar ea,
usi ng, as desefithed lefeExafhple strumipine 25 corecentfatadit | Howeeeor dede i n t he

ok | Bowseeo
?ﬁﬁ?ﬁa{"é?""?ﬁ%’é‘zﬁ%%%ﬁ%@?é%"%@gﬁéﬁ{iﬁ%%?“‘%?'%é%g? HR S

exanpl e, recotUFAEIOBE NS Bddewis Aatahko fist Irewiorfledantier diffexgmiati ng
data. Upsto thecidfbhing 2ndaofrddif Spatrd! gedduld Ifssbﬁ:e?%%sdar m an
unal l ocated area is searched for in a certain direction or exanple, from
an inner portPeRPMIRI FPLIFRLY JERYFILDf the disc) froma position

continuous fromthe position of the area to which the latest file - 64 26
January 2005 structurge area i s allogcated (i..e., the positiogn_indicated by
t he poi nter informati %)Ps%hé&araeas ?;rgl Pg&?;{t éﬁmh%%redpr%ﬁig‘ﬁ% d8Bartdie
result, and ditprovfed ipdt mapswhichels megrinded iar thei spacs aradedyamerithe

al l ocatggl ar J & £H3ASE - t o LLbesshructure S
recorded at t ertralihlt?ng e'ny]grfe%f%gaggargg%f’g ?{){B%E'&?Iﬁu@?uﬁe a?ﬁégﬁ‘laen

unal | ocat ed %82 ¢anskgr @rsizgd. n Bhter adiawai thet iBh fibest he |beadi ng

end of the spadcdidd lelg@enitiuaty #nflE&uvoll Ry E8nbentkheeshesE data
rewrite. In the case where the start unit number is

registered at the leading end of the space management

15 structure, recording can be started from the recording

start position immediately after the space management

structure is acquired.

In Example 1, data is sequentially recorded in the

20 latest file structure area. In Example 2, data is rewritten
in the latest fille structure area each time the data 1s
updated. Recording of the latest file structure area may

be performed sequentially and repeatedly in the sparable

file structure area, using, as described in Example 1, empty

25 area information recorded in the space management structure
area and spare address information which indicates the
position allocated as the latest file structure area. For
example, recording may be performed in the following manner

for updating data. Up to the trailing end of the sparable

30 file structure area, an unallocated area is searched for
in a certain direction (for example, from an inner portion

to an outer portion of the disc) from a position continuous

from the position of the area to which the latest file



based on the search result, and data of the latest file 10 structure area
Is recorded in the allocated area. As can be understood, the sparable file
structure area is structured such that another area (for exanple, the

| atest file structure area) can be allo ed to a part of 15 the sparable

file structure area. The different area (for exanple, thgﬁljgg,ﬁ?z@dsle
structure area) allocated to the part of the sparable file structure area
is structured so as to be novable in the sparable file structure area.

Thus, data caf-herdseyded i@egigbegkgghﬂiwerEE%%%{%A %él%%\-[éé) that

latest file structure areas ar I'stributed throu e sparable file
structure ar e the Pedmilesr Anfergasdrnd|- | Bbp avear s myliesabed hpaddr ned

both in the Ah fthleesaseanharkkine, spdr akts &f el 2aSbkUCEIE AT tuEQéJS’

concentration of data rew.ite in any specific area throughout the disc is
avoi ded. By BRARiLTyregRTdrEainntle f2tqraled B8R ar E8sthAcCdEs Mlratieng

sequentiml  lyop vaeestdEngei st Lactuné diwa disvirdedracaaat € ard@limpility
30 intended_fil e can be

can be inproved, and .t he readin eed of ~an
arseq. 1h rie BR b SoRERRIA AR SR toriTe denpar e HooRt SR TR,
di rection i n imtskaxghedetor ninvai cérbain|dirtection fGom Rhe Jbsudiyg 2005 be

recorded and ea . | re ' osition .inforpation.ndicating
t he next reco%it?% %?%??ﬂ%%g}ﬁeo%(%ﬁr@g g?#é‘l"s’t gpéaaalrgat%s erllro&%:re ed. 5
3. Exanpl e 3 hasemk ol i3 semrah |eeswlte. sandedetal b§ tbeoddedsitn fiflee AV

file argp, USdHhcAdrdblada0r o5 irBdorAReOUS ¥ HERRAGIJUh t dd) S COr di ng
position of a file and the position of an unallocated area, such as a FAT

(file systemapplied to a
' As can be understood, the sparable file structure

area is structured such that another area (for example, the
latest file structure area) can be allocated to a part of
i5 the sparable file structure area. The different area (for
example, the latest file structure area) allocated to the
part of the sparable file structure area is structured so
as to be movable in the sparable file structure area. Thus,
data can be recorded repeatedly in a certain direction such
20 that latest file structure areas are distributed throughout

the sparable file structure area.

- In Example 2, sequential loop recording can be
(_- performed both in the AV file area and the sparable file
25 structure area. Thus, concentration of data rewrite in any
specific area throughout the disc is avoided. By dividing

an area into a plurality of areas and performing sequential

loop recording in each of the divided areas, data

reliability can be improved and the reading speed of an

30 intended file can be raised.

In this manner, data can be recorded repeatedly in

a4 certain direction in both an area in which a file is to



10 hard disc or the |like. Wen constructing a systemconpatible with a hard
disc, the hard disc and the optical disc can be handled by one file system
by introducing the FAT file systemto the 15 optical disc. In the
following description, a descriptor, a gointer and the like which are

recorded on the information recording nédiumas a vol unezémnga@tzroggture
have a data 20 structure defined by the ECMAL67 or UDF (Universal D sk
Format) Standards unl ess ot herw se described in detail. 3.1 Data structure

of the optic d 0 xe ry d ture.of. the 25
optical di sc%fSSEaéliﬁEhgol urr%és%glc\gg %g gi Srrg g%xar%a %ﬂﬁjgcaplogt §T°n file
structure ardafprort ipmd iawdiA)aﬁiqﬂ% tdxer ml@txu:r gemogdliny7@3ar30 polsd thanest

file structurg 3434103 iRGdes @ FRT redadddN | ocation Table) area 1704,

a root directory area 1705, an AV directory area 1706, and a data file
area 1707. - 66 26 January 2005 In the FAT area 1704, FAT is recorded,

whi ch has cha .nggampiemdti on on the recording positions of directories and
files and information on the recording state of clusters. 5 The FAT is a

table in which clustéP F¥BPEE iy AVrfblem@TsnSeaVeRELAELY RAGRFISH dPmat i on
for each of thleuAVefiSld areacoudenyg alfabnenber ﬂfmtﬂlt%ﬁﬁfbﬁljﬁh'élﬁhgﬁ.ng

recordi ng |nf rmation r.ecorded .corres ond ot u clusters. In a
directory ent (rﬂy FEESFERES r?qt‘%éir&t %t?ﬁ”g g’i’ ap'iglbg{%ﬂ n@Rv

di rect ory ar aaalilogatedapireac| ssichr aﬂuabE‘AS' éf.leheyditemchppyiaadtbha file
are regigstergdyq disc or the like.

When constructing & system compatible with a hard
disc, the hard disc and the optical disc can be handled by
one file system by introducing the FAT file system to the

15 optical disc.

In the following description, a descriptor, a
pointer and the like which are recorded on the information
recording medium as a volume file structure have a data

20 structure defined by the ECMAl67 cor UDF (Universal Disk
Format) Standards unless otherwise described in detail.

3.1 Data structure of the optical disc
Figure 15 shows an exemplary data structure of the
25 optical disc 235.

The volume space has a system area 1701, a latest
file structure area 1702, and an AV file structure area
1703,
30
The latest file structure area 1702 includes a FAT
(File Allocatlion Table) area 1704, a root directory area
1705, an AV directory area 1706, and a data file area 1707.



In the exanple shown in Figure 15, a directory entry (AVfile-a) 1713 has
start cluster nunber | of an AV file (AVWile-a) 144. The FAT chain
information includes cluster 15 #1 as a start cluster of the AV file
(Avfile-a) and cluster nunber 2, which _is the nunber of the next cluster,
regi stered thereto. In this manner, t Re®AVfile (AVfi'e'%kikhﬁm-zoos
repr oduceabl e by following the chain information. In the "va ug' section
of the chain information, "EOF" 20 indicates the trailing end of the file
and is, for exanple, . FF8 %;exaggcinal). A cluster is a unit for_ recording

managenent  iHcl FPTorRFe? toPé- sEfortS. Hefahded o PaheChpdBter 25
i ncl udes abotuhfb@f@tseat onsthd. Pedot®ine ity eFediregtbirgescadd shows

a procedure qf file recordin rocessi ng for recordi a_file on the
opt1 cal di o338t Saf RRESHRREs B0 0T IHE Lo Bl i 5t B B RREREY 1 he

I nformati on recordi ng and reproduction apparatus shown in Figure 2.
Herei nafter, the ste S | i 64 3 e Qﬁﬁﬁg%be | . -
67 26 Eanuary 2005 ?@?83?@nfhg gyg%gﬁf%d% rghiggbt|on 1 ?%g Egg §AT
fromthe FATiafeamakdgnathaning eddiosdddmy olnfprmphient forr eeashr uefure

area 1702, sganchessf 9 d&ddified. NUARET niRbERd oF GRicidd 1dA9cPRERE:
I nformati on, and sequentially acquires _infornmation on unall ocated areas

from the nar KEFOEA#BPLNEATRBELORNTERORSEENEPRECEPERAS FRetBB V@RS Cr i bed
oper ati ons obft Beusysirem CQfl ra0ldisSHdry Hhlt18f eraedd @@ din byhe f B6o€XaNDI €,

exeout i 2 ASRLEEL-B" S30ATAWh' huheh Ry fuRtt Sy CBREL L0 St LoR-01
™ cluster numbers of the directory and the file are registered.
In the example shown in Figure 15, a directory entry
{AVflile-a) 1713 has start cluster number 1 of an AV file
(AVfile-a) 144. The FAT chain information includes cluster
15 #1 as a start cluster of the AV file (AVfile-a) and cluster
number 2, which is the number of the next cluster,
registered thereto. In this manner, the AV file (AVfile-a)
is reproduceable by following the chain information. In
the "value" section of the chain information, YEOQOF"
20 indicates the trailing end of the file and is, for example,
FF8 {(hexadecimal).

A cluster 1s a unit for recording management
O including one or more sectors. In this example, one cluster

25 includes about 5000 sectors.

3.2 File recording processing
Figure 16 shows a procedure of file recording
processing for recording a file on the optical disc 235.
30 The file recording processing is performed by the
information recerding and reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figure 16 will
be described in detail.



(S1802) The system control section 201 sequentially records AV files from
the designated starting point cluster. 15 The above-descri bed operati on of
the systemcontrol section 201 is achieved by, for exanple, executing a
control program built in the systemco ol section 201 as the file
recording neans 213. 20 (S1803) The system control sectiofy gQlafe@@5ds, in
the latest file structure area, the AV directory area including the

i nformation on the recorded AV file, the root directory area, the data
files, and the FAT area. In the FAT recorded at this point, the cluster

I nformation, having 25 the chain information and the starting point
informati on of the K&80dddThel egstem agnknald seRddoaxafpl xeads &iFddre 15

showi ng the ¢l shbEUsAde-o 1904tdE tAY¥ iégslfng\éﬂd ©tCtne Wb d LY ded,

the next recording starting point is cluster her ef or e,

regi stered aSHIMSTHTS Areg 33080i REArARes HEPT oh GHUSter aumbed We@f t he

FAT 171G Thes &ttca\teud@s Poikad im&ﬂltaltg.@:% Ohnﬁh%e&)ﬁ%h‘é&h@@_ﬁ}t Ea@k;u&&ﬁsl on .
ram_bui in e

201 are achieved f or exanpl e, exe uting a _control
systen1contr§1%§EF%¢&RHQ§T aregg fromet §FrG€Fbg§ FAESEETNg
means 261. 2Guidvexar £n208h Iasbhnelngfuqﬁderihe geeondbeyeldeakribed
sequenti al I4 p rf ge an_in portlon 2N oute ortion 5
in the AV f||§%§%%§%%§ es§% gﬁgp?% AT orna ﬁ%ﬁ? %ecgfalﬁa ﬁ§3|&n1to
whi ch t he nulber fot expmplef elaeautmwatceonisrdl mxtcartams dguidrt ilal theop

recor difg i s gRakkR "BEntiB12 §é8{£@ﬁ MR Cl dNdfle 2 gafce' emgflgaeﬁlﬁ nitne
first and subsequent cycles. 10 licity of eXplanatlon, e control
i structure recording means 25
{flle, nR

(51802) The system control section 201 sequentially
records AV files from the designated starting point cluster.

15 The above-described operation of the system control section
201 is achieved by, for example, executing a control program

built in the system control section 201 as the file

recording means 213,

20 (51803) The system control section 201 records, in
the latest file structure area, the AV directory area
including the information on the recorded AV £file, the root

) directory area, the data files, and the FAT area. In the
( | FAT recorded at this point, the cluster information, having

25 the chain information and the starting peoint information
of the recorded files, is updated. For example, in Figure
15 showing the data structure after the AV file (AVfile-c)
146 is recorded, the next recording starting point is
cluster #56. Therefore, "1" is registered as the starting

30 peint information of the cluster #56 of the FAT 1710. The
above-described operations of the system control section
201 are achieved by, for example, executing a control

program built in the system control section 201 as the basic



which is a data file, is recorded as a part of the latest file structure
area. The control file is not supplied wwth any cluster nunber and is
managed by the | ogical sector 15 nunber. Alternatively, a data file nay be
recorded in the cluster in the AV file area as a data file for controlling
the information of an AV file. In Exanpl’eé 3, the AV direcipry, afS%05t he
root 20 directory area, the data files, and the FAT area are recorded in
the latest file structure area in accordance wth the basic file structure
recordi ng ne .a structure.having a function of a space

g@i 2%&' E er%ALe h%@ln 261
managemnent FICto U e DUt AlSO et Pof e i | rmanagenent. Therefore, 25 the
FAT is handl ed by the basic file structure recording neans and the basic

file structure reprogucty Eﬂﬁﬁﬁﬁ' | EX30P, e_ st i i
information for perggr%rllllﬁg seq erﬁ'ig recoélﬁli%’cltl% ?gcﬁ%ggg\ﬁngglﬁq%}t 1. It
30 is clear tegonddassparfprgeddiman Mpermdmniiamyoban quidipeed iant h

other vaj Ues ;U0 asAGFEs ) EXiPhe Seddietsiar ! Residd odngbeagguea!ial -

69 26 January 2005 recording can be acquired al so usin ata structure,
such as a FAPCOTRiRG @PIHE | B oFRACEorrdh RiwAPeHcafed sohnéatghe

chai n i nfor mrieen tef 151106 td®, FRGIeDd iRy 186pSd®ot@®NE is pBriBfmeaase

al so, AV fili% can .be sequentiall¥ rgcohggg ﬁﬁmhile avoigin?,concentration
of data rew iTed FiHECAVTPIPES dPLDe ANHI 8r52 tRetBBAFETERI APAunber

IS registeredubaequeat| egdileg.end of the space nanagenent structure. In 10
Exanpl § i3, the starting point information is registered as a part of the

i nformation on each cluster in the space managenent structure. In the case
(”mhere the starting pgpntsimplicity of explanation, the control file,

which is a data file, 1s recorded as a part of the latest
file structure area. The control file is not supplied with
any cluster number and is managed by the loglcal sector

15 number. Alternatively, a data file may be recorded in the
cluster in the AV file area as a data file for controlling
the information of an AV file.

In Example 3, the AV directory area, the root

20 directory area, the data files, and the FAT area are
recorded in the latest file structure area in accordance

with the basic file structure recording means 261. The FAT

N has a structure having a function of a space management
(- structure, but also performs f£ile management. Therefore,
25 the FAT is handled by the basic file structure recording

means and the basic flle structure reproduction means.

In Example 3, the starting point information for
performing sequential recording is recorded with bit 1. It
30 1s clear that the starting point information may be

indicated with other wvalues such as FFh.

In Example 3, the start position of sequential



information is registered in reserved bytes of information on each
cluster, this file system can be conpatible with 15 existing conputer
operating systems w thout extending the FAT Standards. The two-stage

def ect managenent nethod described in Exanple 2 is applicable to the
latest file structure area 20 includind®he FAT area in bhig,axpsmse. The
cluster, which becones unusable due to occurrence of a defect 1'n the AV
file area, may be registered in the FAT 1710 in the FAT area 1704. In this
case, FFh 25 is r%?istered as, for exanple, the value of the starting

. mp
poi nt i nf or ARG TNY ERRPE EcaviTad ghsreuaing f §adaps b¥ycHaFectsuch

managenment nmeihadraB80 whemhiadh Aefidormatmd gl nhiah€ocafdqaarebsmghdil e
a disc to i.ch the number of

structure are seguentjally recorded_o

e of dat AHSERRTE hEteina FER GE £ 2hed A rbeasd 5 sheemna el 2005
Even in the dasdhileramseasliay Baahfidel caoc e eementfia ldefRuorian i S
pr event by i.di.ng s e ' wite in.a specjfic area
usi ng sg’guent@\g'l(a'er }élggﬁ'égﬁg &Blgﬁéeﬁﬁﬁﬁgie?ngg ggﬁ: gc]t—e‘gllr—jeg% %nhiﬁgaé\ésfcjélse t he
disc is usedar®&n increasing nunber of tinmes. In the follow ng
description, a defect area includes an area in which data cannot be

recorded or reproduced, and a mninmumunit thereof is 1 ECC block. 10 4.1
Data structure of thélofEABREedrsctimg giifart ke iimhere ianplemiys teates

structure of gtheheopbhadhgdbfa @85thd Sspdee \RNHFrSRAC & tirfdiides, defect
areas %%92, %%%%@le 3, the starting point information is registered as
a part of the information on each cluster in the space
management structure. In the case where the starting point
information is registered in reserved bytes of information
on each cluster, this file system can be compatible with
15 existing computer operating systems without extending the
FAT Standards.

The two-stage defect management method described in
Example 2 is applicable to the latest file structure area
20 including the FAT area in this example.

The cluster, which becomes unusable due to
occurrence of a defect in the AV file area, may be registered
in the FAT 1710 in the FAT area 1704. 1In this case, FFh

25 is registered as, for example, the value of the starting

point information.

4. Example 4
In Example 4, an exemplary defect management method
30 when an AV file, a control file, and a volume file structure
are sequentially recorded on a disc to which the number of

times of data rewrite is limited will be described.



1906 and 1910. A defect list structure area 1908 is allocated in which
these defect areas are to be registered. In the defect |ist structure area
1908, a system stream directory 1923 in which a data structure for the
systemis 20 to be registered, a file entry 1924 thereof, and a file entry
1925 of a non-allocatabl e space stream a'% Tecorded. The 2819 h%&' gtable
space streamis a data structure defined for registering a defect area or
an area in which a volunme file structure cannot be allocated. In this
exanpl e, the 25 non-allocatable space streamis used for registering the
posi tional informati &7ed 18 e &@ecavbareriqfde ERagndas! a quoacamce of

file recordi nge apHEEBSS] Aed O's pPeeeditld By avei@ind NHeoriddGat Hs6e235. 30
I nformation recording

The file reC(Hag:ir?ng rgcessi ng_is ferformad bg t he ! >

and reproduct B§£ e &ndRrciiic Brgd BSIng RS EIgREtat receerdingps shown
in Figure 18 tHd Inunherdest defedt ardalsaiincrieasteie alolthewaigexamlsea t he AV
- 71 Z%Janglar yin20r065 fil ené:ﬁm file-c) ii s recorded on the optical disc 235
havi ng he d4ta sctrl?&iﬁ‘rge o B wrse 17. (S2001) The system control
section 201 records the 5 AV file (AVfile-c) in unallocated areas

sequentially fromthg,unalLoc ' e design ntry sector
nunber. When the def e(I:It gréa %ﬁgoﬁg e[%%%%%"%?lg' ragcaﬁtr%%‘f‘ tﬁéeﬂv file,
t he system cdfcHddesectn oAreel i3ki pbichhdadef ecanmetabandrecwtdediesrt he

recording in repeodidledl0 anarkl Realadnatadr AeRedingby 1 ke 818a% i n which
the AV_file is actually recorded are a first extent 1921 of an AV file

ar ea 1@(5’5 and a second extent 1922 of an AV file area 1907. The
{"above- descri kRed opesalst@actiirehefsyhkespedbnoldisc

Figure 17 shows an exemplary data structure of the
cptical disc 235.

15 The volume space includes defect areas 1902, 1906,

1906 and 1910. A defect 1list structure area 1908 is
allocated in which these defect areas are to be registered.

In the defect list structure area 1908, a system stream

directory 1923 in which a data structure for the system is

20 to be registered, a file entry 1924 thereof, and a file entry

1925 of a non-allocatable space stream are recorded. The
non-allocatable space stream is a data structure defined

_ for registering a defect area or an area in which a volume
( file structure cannot be allocated. In this example, the
25 non-allocatable space stream is used for registering the

poslitional information of a defect area.

Figure 18 shows a procedure of file recording

processing for recording a file on the optical disc 235.

30 The file recording processing is performed by the
information recording and reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figure 18 will

be described in detail. 1In the following example, the AV



section 201 is achieved by, for exanple, executing a cont
built in the systemcontrol section 201 as the file reco

rol 15 program .
rdi ng neans 213.

(S2002) The systemcontrol section 201 creates a file entry (AVfile-c) 147 °

havi ng positional information of 20 the first extent 1921
extent 1922 (in which the AV file (AVfil%®-T) is recorded)g
therein. The systemcontrol section 201 then stores the
(AVfile-c) 147 in the basic file structure nenory 235 of
circuit 263. 25

and the second

? Rosd
e entry
t he nenory

ntrol section 201 records a control

Ci e baror; e 12V e RS, T SR I o artarad. Al Aib deradd ar on

i s detected whd @atecoridhrgtddee shoi rial Hiiduxre tilve system control section
201 skips the 30 defect area and continues the recording in the next
unal | ocated area, like in the case of the recording of the AV file
described in step (546G2D01)- THE sP&tammeartrdl08bot$B0040 1 e crykd emecont r ol

o or matt on o eRac St tabrENTE Ind i tedlenty Al iy B

i s recorded, hh?rﬂﬁﬂ%&Q9¢§Pd'ﬁﬁ9%y%4%mm% that desigratednendtyt seatstror es
the file enthhmm@@taflhgbn:Qgglaegggtb%géhfibgﬁs&lﬂﬁé%? @g@ngﬁlQQS of

the menory circuit 263, In the case where the control

e IS recorded

sitional

afMe) 148

I n

a plurality SPOSXCEHRSTREAY &idodeFReISEATEM Fontgodeteectien 204 skips ext ent
posi ti on | nf aheptde@Redts dgi SRl esbbBiudNerd FESOFr@ing PASthEORext

|nfor
'flle

15

20

25

30

on

file,is

file 1s actually recorded are a first extent 1921 of an AV
file area 1905 and a second extent 1922 of an AV file area
1907. The above-described operation of the system control
section 201 is achieved by, for example, executing a control
program built in the system control section 201 as the file

recording means 213.

(S2002) The system control section 201 creates a
file entry (AVfile-c) 147 having positional information of
the first extent 1921 and the second extent 1922 (in which
the AV file (AVfile-c) 1s recorded) registered therein. The
system control section 201 then stores the f£ile entry
(AVfile-c) 147 in the basic file structure memory 235 of
the memory circuit 263.

(S2003) The system control section 201 records a
control file (Datafile} 148 on a subsequent unallocated
area. When a defect area is detected while recording the
control file, the system control section 201 skips the
defect area and continues the recording in the next
unallocated area, like in the case of the recording of the
AV file described in step (S$2001).

like in the case of the AV

005 ntdSeadtd rsne  chtSertfBntho tis anee n Which the s



system streamdirectory 1924, which is a defect list 15 structure, and the
.file entry 1923 thereof, and also creates the file entry 1925 of an

al l ocated space streamin which the positional information of a defect
area detected in the volune space is regjstered. The system control

section 201 stores the file entry 1925 i'n the basic file;gtyg er% [ﬁ) 20
menory 235. In addition, the systemcontrol section 201 creates " the
unal | ocated space entry 1925 in which positional information of the

unal | ocat ed space is r5%0s4 &ﬁg %gtgﬁ%cé&g&p&tsg% ona(ria&?gorrra en of

recorded in the file “Trecord oCéssi ng and
the defect dficls dettat edDartatfhielef)l I elﬂacc;lrrdl n'gup:rrocdshsa ngosiheiomist em

control sect 'J?-[]T&Qr?aﬁﬂﬂ{‘ ot PhES e (ggﬁ%bgqat £d wtﬁ@??fl%néé%tllgf%tu@er eof

in the basic e structure nenory Concurren e Sys

control sectid@ptaflley eh@%siﬁhé‘eﬂvréﬁldectlcﬁr \VE€QiaFened 50 [Thel sHstem
i nfor mats on -cobtrad shatudny 26208nah EBSréQCQﬁQeﬂlfA/ éfﬂﬂl‘;{ gk leftg 2eont r ol

file, the file set descriptor 152, the root |rector t he flle entry
154  of the ridtt i & Hapla fd s [sdraiqtanss “‘PES’%’n& %F‘tﬂ‘f‘orY
posi tional i rfiarawmity aaaandnathéldweewnafr@rﬂnélmﬂifoﬁfn@qﬁe:@d&édféd es

AVfi | 144 d, the VAT 1 th
S/ATI IC:Belg)7 ears]py‘{ it(yon secﬁ Bﬁrfzcg ée ér"acé'g aFﬁg‘s%eJdrég %eitr‘?ct él b25| c

file struct@ld ftberoeytegs. pOlS)i-tl:B)r( 32008 makiensyst eagtotérad vdent ittie 201
records ¢ he hagiaitld pSLitfdN" SneblifadalbacClosd | $he SIdMY S £11€ §RACE

registered, like in the case of the AV file,

(52005) The system control section 201 creates a

system stream directory 1924, which is a defect 1list

i5 structure, and the file entry 1923 thereof, and also creates
the file entry 1925 of an allocated space stream in which

the positional information of a defect area detected in the
volume space is registered. The system control section 201
stores the file entry 1925 in the basic file structure

20 memory 235.

In addition, the system control section 201 creates
the unallocated space entry 1925 in which positional
information of the unallocated space 1is registered,

25 excluding the unallocated areas recorded in the file
recording processing and positional information of the
defect areas detected in the file recording processing. The
system control section 201 then stores the unallocated
space entry 1925 thereof in the basic file structure memory

30 235.

Concurrently, the system control section 201

creates the AV directory (AVDir} 150 including information



managenent structure 123 and the VAT structure, which are created in steps
(S2002), (S2004) and (S2005), in the latest file structure area 131.
(52007) In the case where a defect area is detected while data is being
recorded in the latest file structure a 131, the processing of steps

(52008) et seq. is executed. Wen the retording is conpl ekgehkd Pogo
defect 20 being detected, the file recording processing is term nated.
(52008) The system cont rol section 201 updat es the def ect list structure

and the regist i on i nf o] n25t e t sructure In
the non-al | oca %3%163 regﬁ’g@gga%d{ gﬁf q’se %F@g?’@ @[“?

positional idesarmigitcan m,athevxttyo’deimmmﬂédt aheafi]se resrgns} arsed
From t he non r S

tructure, T SAS FAok SRRy P I €8s EE nd BRI ar ca
i s elin nat e®osi5230@)1 THa fnrmadhatontansl saédftrlidthOI igdoinadtion  tofe
subsequent URAJARIERAr LA 4 %@Pilépa?]efﬁ’idaﬂét %Av!al%Jé)t hgguRgdat ed

| atest file structure._ 26 January 2 e operations o e system control

section 201 TREEGARES i the dBT (1800 ARG ﬁrh@uéﬂi\'f(-'@@oég)" ar Ehgcisyskem by, 5

for exanple, c@fﬂmdlj NEEanNtZ0l PECEaMResétahbat D sMSt BAs160RYAQ!
section 201 ai: basic file ucture recording neans 261. In the

recording pr SEESTHFSMFIEIA? il e in this 10 exanple, an area, from
whi ch an error report is returned for the reason that the recording cannot

| ge gg][fgl:oft :?e‘gﬁi e 185008 "Bk Ss PSR TR M1t QUL 1 ¥R 44 Y rd b deRhLl 1 ed as
basic file structure, the defect list structure, the space
management structure 123 and the VAT structure, which are
created in steps (S2002), {S2004) and {S2005), in the latest
file structure area 131,
15
(S2007) In the case where a defect area is detected
while data 1is being recorded in the latest file structure
area 131, the processing of steps (S2008) et seg. is
executed. When the recording is completed with no defect
20 being detected, the file recording processing is

terminated.

(\ (52008) The system control section 201 updates the
defect list structure and the registration information on

25 the space management structure. 1In the non-allocatable
space stream which is a defect list structure, positional
information on a newly detected defect area is registered.

From the non-allocatable space stream which is a space
management structure, the positional information on a newly

30 detected defect area is eliminated.

(52009) The system control section 201 designates

the subsegqguent unallocated area in order to record data in



15 In general, data to be recorded in the volune structure area and the
| atest file structure area is recorded with verify, and data to be
recorded in the AV file area is recorded wi thout verify. Alternatively,
the data to be recorded in the AV file ;4ea may be recorded with 20

Vo

verify. The data to be recorded in the une structure ag8a S
| atest file structure area nay be recorded wthout verify. The data to be

recorded in the AV file area may be recorded with recognition that there
is no defect _area,.in order to ve the tinme required for substitution 25
processing. |HP¢ h‘?%diﬁ%cg,f%t%@f eﬁfl%r%‘én?%t‘ﬁlf%ti ngui shed at the tine of
reproduction of the file. In order to change the defect managenent nethod
in accordance with t C erjsti H]ﬁ | | r 0 Sﬁsj]for
recording data to whi'lkc}ﬁe O@:ﬁ;ﬁr{é%ﬁﬁ%}%@ etrrr‘j'et"f(:c‘onci |si’;‘asg%ftlslec’d%J and an
area used fordescoibibddndatepsd SAMHiiohthrdhiihel 2302k faarst aghhayeday, net hod
i's appligd, ar eA&HR: P 5 1402 as,g;@{ 2005
i C 38 %%H&Enab roggaﬁbu a#so ggér gl o

An area fromwhich the file cannot be reproducé stered as
a defect aresLoMHRhERTIHRIZ0InAsr Faei basse Elberehiugkee Fagardired as a
non- al | ocat aliieaspager streamis used for re-formatting the nmedi um
Accordingly, it is necessary to maintain the content of the

non-al | ocat abl e space stream until the nediumis re-formatted. The

posi tional informati dn ahet hecdetitnyegsrcedecing arfeahmmpvbeilechi dadisout si de

the VOl SREESIL! X URIL: £t A% W0 Wlrd N UIEH AL TG, Jpna0ed
for the reason that the recording cannot be completed while
recording is performed without verify, is identified as a

defect area.

15 In general, data to be recorded in the wvolume
structure area and the latest file structure area is
recorded with verify, and data to be recorded in the AV file
area is recorded without verify. Alternatively, the data
to be recorded in the AV file area may be recorded with

20 verify. The data to be recorded in the volume structure
area and the latest file structure area may be recorded
without verify. The data to be recorded in the AV file area
may be recorded with recognition that there is no defect

(“ area, 1n order to save the time reguired for substitution

25 processing. In this case, a defect area is distinguished
at the time of reproduction of the file.

In order to change the defect management method in

accordance with the characteristics of the file, an area

30 used for recording data to which one defect management
method is applied, and an area used for recording data to
which a different defect management method 1is applied, may

be separated from each other.



regi stration block of the recording information zone in 15 Exanple 1. The
met hod described in this exanple nay be applied to Exanple 3. \WWen

perform ng defect nanagenent, data is recorded while a defect area being
ski pped, and defect 20 information is rggistered in the FAT. As described

above, in this exanple, while sequential recording on a nggagbi@k;rredl um
is repeated, recording in the subsequent area can be performed while 25

avoi ding a detected defect area wi thout substitution. Thus, in the case of
a rewitable recording nediumin which the anount of detected defects
significantly changes in accordance with the conditions of use, it is not
necessary to obtainA @Jp«aaefrazrneuhiﬁhatdxmﬁééedrammiebeex@xm@mmyso area

when there i 13¢5 MY YGA dtRPlas aedld @fredihe medi um can be
effectively used. 5. Exanple 5 76 26 January 2005 In Exanple 5, regarding

a disc to which the nunber of tine of data rewite is limted as a result

of the density beinghencpeasesionall exefPLAaYisRt SoBt rAClaNRJLOr adRaentry
| oop recording 5 froman inner

t nb f f I
bort on Lo el BIEEETa%, BRof GPR A 1GCaE Sblay sPaRBe P § BuBasHotAt nod
t her eof vvi I Irebéoctusctrtu.hgdthénnedﬂ.mnexanspbedmglgntiy e cle@fesaiietol S
recor ded 5*' 4ORUTRSBARS MY 6 15aMRAR0EY, BYALAR) LI LB SYSLEM, o 10 N0t

in the recor ormation Zone. mat i on
zone incl udé‘slt 1ccttlm¢t mgdilumaAg aeplfm:allartttyed@f regi stration uni ts, so that
the reljigability of the entry sector nunber of the 15 disc to which the

.nunber of tines of data rewite is |limted
The positiconal information of the detected defect

area may be recorded outside the volume space. For example,

such positional information may be managed in the

registration block of the recording information zone in
15 Example 1.

The method described in this example may be applied
to Example 3. When performing defect management, data is
recorded while a defect area being skipped, and defect

20 information is registered in the FAT.

As described above, in this example, while
sequential recording on a rewritable medium is repeated,
recording in the subsequent area can be performed while

25 avoiding a detected defect area without substitution. Thus,
in the case of a rewritable recording medium in which the
amount of detected defects significantly changes in
accordance with the conditions of use, it is not necessary
to obtain a spare area in advance or to extend the spare

30 area when there is a shortage thereof. The area of the

medium can be effectively used.

5. Example 5



is inproved. In this exanple, the reliability of the entry sector nunber

can be inproved since the data structure defined by 20 the ECVALG7 is

updat ed stepwi se, and the recording information zone is not necessary

since the entry sector nunber is recordf: . Thus, the techni ques descri bed
a

inthis exanple is applicable to general™=purpose discs. is a
data structure regarding an entry sector nunber which is%%Jg]I"%g)é%d%g

recorded in the vol urre structure. A function of an entry sector nunber

3032 is the sane 30 t he function de cribe n the r exa | es.
P ot 10 tho ent vy LLERAT I Eer TAESSIIhE LA RevRAHRCLES JIRESE VAT

| CB 157 of t hef YATestf dattar eeardhe i limithd datesésult lof sheddngietyr ea

131, The entiye SEPQICUINGS. 3052 dofenall, Rafala0URLYA200R kg0 diad ) 1 2

field saved for € processi‘ng syste egri
descri ptor 30sHctar aumbgrdmed\f@mrfmgmgt%emﬂlqﬁbOOBeImmﬂlﬁ)ll. 5

Recordeds i n t#gq Qg ‘iﬁhe)éoff-; PRibAt £9'dd lbucl%ﬁfg'op&‘%n bE tRLEPdL Y

i nformation indicating er or not the structure recorde
vol ume space 3% §FPRP I é&d%ﬁ%t“@th%é'rf@f% el ¥ 19 frggnipad. the
entry sector nunber can be further inproved by recording the entry sector

nunber 10 in the |o icag vol une jnte r|t]¥ descr.i ptor. Positional
i nformation of the | %@ﬁ Ls\RFaRLe i AUERTTY SRENGY BLBPeZtRi&eceTet | s

recorded in ad ogiecalolunel wymcestiight dis daRAged Dy CHTE ideS Ghigtea,
sequencg, 301?Il ot Th; vq]e éﬂ scrl rma%ei% ence s 3010 is provided for
e

recording a scrlptor regar g a Vvl g ery vol ume

In Example 1, the recording information zone
includes a count unit and a plurality of registration units,
so that the reliability of the entry sector number of the

15 disc to which the number of times of data rewrite is limited

is improved.

In this example, the rellability of the entry sector

number can be improved since the data structure defined by

20 the ECMAl67 1s updated stepwise, and the recording

information zone is not necessary since the entry sector

number is recorded. Thus, the techniques described in this
example 1is applicable to general-purpose discs.

25 Figure 19 is a data structure regarding an entry
sector number which is updated and recorded in the volume

structure.

A function of an entry sector number 3032 is the same

30 as the function described in the other examples. In Figure
19, the entry sector number 3032 indicates the address of

the VAT ICB 157 of the VAT structure area 104 in the latest

file structure area 131. The entry sector number 3032 is



descriptor 3021 and a partition descriptor 3023 are recorded in the volune
descriptor. 20 Positional information of the volune descriptor seqgquence
3010 is recorded in an anchor vol une descriptor pointer 3041. The anchor
vol une descriptor pointer is recorded i?ﬂa fixed sector at a |ogical

sector nunber 256. Although not shown, e anchor vol une gg\%ﬁf (%fs
pointer 25 is also recorded in the |ogical sector of N-25g ere Is the

| ogi cal sector nunber of the out er nost portion of the volune space. Since
even when one of

t he anchor vol une % %1 fﬁ i nter recorded tw ce,

the pointers TE&%h ? bt™ r2a eS%Yﬁ%r hcHee REPERESTRSFYHESP Hoidter

30 can be useﬂogfbghrsoZﬂmehmm%egxﬂbpedeserﬁptompmmaI@iﬁnd I®EDESL Ng an
entry sector e sector nunber wil|
be described.ygggﬁénﬁﬁﬁy gg% ?%5%%%? %gr ?ﬁ%gg%% €%§¥V0|UHE integrity
descriptor sequence, an area corresponding to, for exanple, 32 sectors 5
i's saveds The | ogi cal HHEs gt |

recorded fromthe |ea %é/% endﬁ'g ﬂ%lb?%g??fgféﬂ%}g‘% Eﬁgggﬁ ngﬁ%licu pt or
sequence, andif H@tEgrdtwdninematheagindicatesty wheshereenmiddthe fidbogni zed
as a valid d@@.ﬁiéﬂﬁﬁ reboedell iN SRCVONLunE Hdcd S sUPHaL eEirP&cE ecold ng 10

a | ogi cal voI%h] ?é: ri descriptor in the subsequent [ogical sector.
When there is N thgeeéﬁ?elﬂtaqi(}@té'an &Bet BRLTYoFeTEOF RWRRRA G4 al |
the | ogi cal seetfusther timprdwgl aar m&aumngwtﬁgi | it 16 S d 0 munfsBience,

and the,,l ogigal ol [ descrl S recorded at the 15 |eading
end of the o%?carfe e lcaq ejg'ﬁ{ %y HeRE Iir)# 4 FRiSe.

Pogsitional information of the 1logical wvolume
integrity descriptor sequence 3011 is recorded in a logical
volume descriptor 3022 in a volume descriptor sequence 3010.

15 The volume descriptor sequence 3010 is provided for
recording a descriptor regarding a volume. A primary volume
descriptor 3021 and a partition descriptor 3023 are

recorded in the volume descriptor.

20 Positional information of the volume descriptor
sequence 3010 is recorded in an anchor volume descriptor
pointer 3041. The anchor volume descriptor pointer is

- recorded in a fixed sector at a logical sector number 256.
Although not shown, the anchor volume descriptor pointer

25 is also recorded in the logical sector of N-256, where N
is the logical sector number of the outermost portion of
the wvolume space. Since the anchor volume descriptor
pointer is recorded twice, even when one of the pointers
cannot be read, the other anchor volume descriptor pointer

30 can be used.

Figure 20 shows a procedure for updating and

recording an entry sector number. An update method for an



(S3002) When recording a logical volunme integrity descriptor, it is
checked whether or not the logical sector 20 to be recorded is a defect
sector. Wien it is not a defect sector, the processing is term nated. \Wen
it is a defect sector, the processing agvances to step (53003), where a

| ogi cal volune integrity descriptor sequence is newy savggjmhﬁn@ﬂxgnpty
area in the volune structure area, so that the 25 logical volune integrity
descriptor is recorded In this manner, in the case of a disc to which data

rewrite is I é l.0gj._C vl integrity descriptor can
i Lf.J‘EFd . .

be recor ded 511 rres usr ng e%Seaa%s%& ogical volune integrity

descri pt or sequence When a |ogical volune integrity descriptor sequence

is newy allocated, i Ts3lg%1r]eﬁ@§5c%re)’16 i EEE Yol uthel 919{;8? Fity (s g#:%{iuary

2005 vol une descri pt or for ‘managi ng e positional ornmati on
| ogi cal vol uEIIFEG-i &) %PPEF@FW@&&&ECEO E30expMPLe . t he SecTtewms

descri ptor sqguentad.an PHealofi&L1 M espendi mgt&gnfts}r d%ééﬁl‘&b@or%G %%Ctors
has_ a f i ndi cat1 ng a volune

is saved. The Io%%ﬁﬁ%gﬁelune descrlgtor

descri ptor orf§&" Y RREATLCH GFam F?eore?%b‘?%a?n@d}%ﬁ@e 894FAdt or s
are recorded ddimdeelnobgn‘mtg}ea@sd:mptoﬁmmme bha thgifialaly oblike
descri pt or haV| t.he largest volupe 10.d rlptor order numnber alid.
For - r ebor di na Hgig; Ntk MRedradiors. Helindhn AN Sereli ar e
sear ched f or defsicgvhpitios .| e ﬂgtemdiefﬁtctmeumbmrﬁﬁ dpéarterdthmr reequénng. The

| ogi caly ovol une 14RSCI PRI Rk %ﬂ@‘&@fﬂﬁﬂ &éé’éﬂﬁ%ﬁ- eﬁdi P rlggr\sghgﬂ'cca'

sector. \Wen there i s no enp %H ogi cal” sect or a gr cal
(vol ume descril9@dralasectesor déen thereois 19 F9ne, spbssaueas sagigalogi cal

fecfj or, and kerokt)eochogbcabcypboBinlasly itHO DAY 8 tded froppEhe
eadi ng

logical wvolume integrity descriptor sequence, and the
logical volume integrity descripitor is recorded at the
15 leading end of the logical veolume integrity descriptor

seqguence.

(S3002) When recording a leogical volume integrity

descriptor, it is checked whether or not the logical sector

20 to be recorded is a defect sector. When it is not a defect

sector, the processing is terminated. When it is a defect

sector, the processing advances to step (S3003), where a

logical volume integrity descriptor sequence is newly saved

(- in an empty area in the volume structure area, so that the

25 logical wvolume integrity descriptor is recorded.

In this manner, in the case of a disc to which data
rewrite is limited to 100 times, a logical volume integrity
descriptor can be recorded 32 x 100 times, using the same

30 logical volume integrity descriptor sequence.

When a logical volume integrity descriptor sequence

is newly allocated, it is necessary to record a logical



enpty | ogical sector. 20 (53005) Wen recording a |ogical volune
descriptor, it is checked whether or not the | ogical sector to be
recorded is a defect sector. Wien it is not a defect sector, the
processing is termnated. Wien it is a dﬁgect sector, the processing

advances to step (53006), where a |ogical”25 vol unme descrb@ggﬁmﬁﬁgMgpce S
newly saved in an enpty area in the volunme structure area, so that the

| ogical volunme integrity descriptor is recorded together with a prinmary

vol unme descri n LLion rjisptot. 30 L. thi nper._jin the
case of a disg&?%mékééékﬁé§ééérégﬁﬁﬁgg|3§ e ﬁP e °?6t&883%F%%€?n%§#gﬁ?cal

vol ume descripfothecingbealevotiund {16e@¥iky1@€scrhptoruseqggende. sane

| ogi cal vol une descriptor sequence. 80 26 January 2005 (S3007) Wen a

vol une descriptor sequence is newy allocated, an anchor vol une descri ptor
poi nter for nmanagi ng ($He0pbdion bhalvalme AasFoAPPT IIRINATIGMe ateaTed pt Or

5 sequenge i scaﬁﬂéédﬁanamgresprﬁsﬁ- exhisEe ! NEs eévééﬁ/ofgcwrsﬂ%@?r 15
updated and recorded stepwi se in this manner, recording can be er?orned
(32 x 100) x tP98°2} Whyoy desGo-ridRdas & siald1dnedeAtdRga HIURD whi ch
the nunber ofdéssespodr datdey fkbée. WBehidpbledal 0tFME 15G8cabap e
updating and recor di may. _be varie I p.accardange with the required
nunber of ti n%%s%¥g%g‘?5s f’é: S ]éﬁ??{"é‘.egljtn Fgecqoglﬂnet ﬁﬁ?cﬁﬁ@ﬁ"ftﬁﬁﬂ‘{ e« of
rewite is suméitbepcalthglumerﬁesgcﬁptonuhbeingatﬂmahangédﬁeubiuméhe
sane | oghcal ¥OLMPE L&Y 8P ddYnGREEE 1R §h1 BEIUFDE GedNIRTIAL Al LB LI TY

volume descriptors, empty logical sectors are searched for

from the leading end of the volume descriptor sequence. The

logical volume descriptors are recorded from the leading

empty logical sector. When there is no empty logical sector,

i5 all the old logical volume descriptors are recorded with
00h so as to create an empty logical sector, and then the
logical volume descriptors are recorded from the leading

empty logical sector.

20 (S3005) When recording a logical volume descriptor,
it is checked whether or not the logical sector to be
recorded is a defect sector. When it is not a defect sector,
the processing is terminated. When it is a defect sector,

(- the processing advances to step (53006), where a logical

25 volume descriptor sequence is newly saved in an empty area
in the volume structure area, so that the logical volume
integrity descriptor is recorded together with a primary
volume descriptor and a partition descriptor.

30 In this manner, in the case of a disc to which data
rewrite is limited to 100 times, a logical volume descriptor
can be recorded (16-2) x 100 times, using the same logical

volume descriptor sequence.



20 An information recording nmediumaccording to the present invention
defines the order of use of unallocated areas registered in a space
managenent structure, and records data while noving a |atest file
structure area from25 an inner portiondp an outer portion. Thus, data
destruction or defect due to concentration of data rewiteg J&ﬁ:a@?%”t ed
and data reliability can be inproved. - 81 CLAIMS 26 January 2005 1. An
i nformation recordi ng nmedi um of which the nunber of tinmes of data rewite
to an identical area is limted, the 5 information recording nmedi um
conprising: a first information recording area to which data is recordable
by sequential | oop rd&30di7ngihenda slamendeseirdpriret saguenoedingearlaa,
wherein: 10 t i i i r £l i ity of
Bllocks.  cach Sr-tHe K Fa ey Ogn ERpIat s, A0 pRINEE e ulllild )
ver si on i nf orthft | @Fsithdiodadi ngniorBasien offt Hehe blvsulung d des carige ofror
recordi ng poiddcferndd ArdMigddtekb drtdiredidrd@e/ position of the second
information recording area, and pointer information corresponding to
| atest version information is used as valid pointer information. 20 2. An
information recordi ngimed uthacemtdiyngséetetaidinber WRE! aipad hed S ae@nd
i nformation rreecc%rr(gerag %q:%awi S.2n are in which data is recordabl e by
sequential | 3Gy FSESH dPRGP¥ASean Pt B b i or KSR LmGR whech t he
nunber of 2Pexifvamedf (8t & red ix d (t16-&) xdenoOi) cal1G0 edmes liinnitbed,l t he
10 even on a disc to which the number of times of data rewrite

is limited to 100.

The step for updating and recording may be varied

in accordance with the required number of times of data

15 rewrite. It is clear that when 1000 times of rewrite is
sufficient, the entry sector number can be rewritten in the

same logical volume integrity descriptor sequence.

INDUSTRIAL APPLICABILITY

20
An information recording medium according to the
present invention defines the order of use of unallocated
areas registered in a space management structure, and
records data whille moving a latest f£ile structure area from
25 an inner portion to an outer portion. Thus, data

destruction or defect due to concentration of data rewrite

is prevented and data reliability can be improved.



I nformation recording nediumconprising: a plurality of first information
recording areas in which data is recordabl e by sequential |oop recording;
a second information recording area; and 30 a third information recording
area for recording identification inforgption indicating which one of the
plurality of first information recording areas is valid, 2wh&qgiy005 82 26
January 2005 each of the plurality of first information recording areas

i ncludes a plurality of blocks, each of the plurality of blocks includes an
area f or recording version infornali¢E###§ycaiing a version of the 5

bl ock and an area for recording pointe rmation indicating a position
of the second information recording area, and the pointer information
correspondi ng, t t r S ' r i .S _used. [ ointe

i nformati on. 911_0‘}2{ %'tAnﬁ'%l n a\élfirfﬁ ?%r(#ogredclg dl;nr?gq'rlrlé"dfoﬁm%géggr gﬁ%g%%? a'm 3,
wher ei n t he itdawag fofcdeitenrevtdtaato amn Helemdvicalt emreiania lopeied) olee ea of
the thirg i nfgiemtion ey : ryding to the specific
area bec%mas fIHrrpossEipdt}lcger? t %ﬁ%ﬁgﬁ?ﬂ}gaﬁl n |£n%gr$'nation is rewitten in
an area in the third@ fAFstrRformetion dereriiad arpartq whdchhéatpda fic
area. 5. An irdcyr@Ein B e qlidir medi 18R GEshdithd O 4@ m 3, 20 wherein:
25 the third information recordi S area is an area in which data is

recor dabl e by sequenti &9% Mtign recording area,
wherein:

10 the first information recording area includes a
plurality of blocks, (
each of the plurality of blocks includes an area for
recording version information indicating a version of the
block and an area for recording pointer information
15 indicating a position of the second information recording
area, and
pecinter information corresponding to latest

version information is used as valid pointer information.

20 2. An information recording medium according to claim 1,
wherein the second information recording area is an area

in which data is recordable by sequential loop recording.

3. An information recording medium of which the number of ('
25 times of data rewrite to an identical area is limited, the
information recording medium comprising:
a plurality of first information recording areas in
which data is recordable by sequential loop recording;
a second information recording area; and
30 a third information receording area for recording
identification information indicating which one of the
plurality of first information.recording areas is wvalid,

wherein:



the third information recording area includes a plurality of blocks, each
of the plurality of blocks includes an area f or recording version

i nformation indicating a version of the block, and the identification

i nformati on corresponding to |latest version information is used as valid

identification 30 information. 6. An inftrnation recordingg da3r
recording information on an information recordi ng nmedi um o?%ﬁg% dtghe - 8

3 26 January 2005 nunber of times of data rewite to an identical area is
limted, the informatio reQ(r:;ording di um ji.ncl udi first information

ng_a |
recording area to whi®fhat¥ i Fh%c 45 %%q%e’rﬁslfal I madelsii ng,
and a second rtedcrdiatid ardag enordidus af aflundei®y ot elddkst | nf ormation
recording area include lLuralit bl s, .the information recording
net hod conpri si ng the%%sdt%eggr%o < péi@#é%g?’i?é%gﬁ’gkgff?ﬁg“ F0P% 2T92 Pl ocks;
and recordi mgeandinge wasiigmatiedolvmadk onvéndiicatihg andersddnm aif ithd cati ng
a versiah of yheadegignatgd k gand pgj L nf |.on .indicating a
position of the secon %ﬁf oérllnéalcfi g’%&r egglﬁg%ﬁ%ngr e@é%‘%’?eiiﬁ%&"}ﬁtéc’%
i nformati on cdSHHEHIRH FgPeeltiancef the sierpndfigrimumatiidre neseddingval i d
poi nter 15 igdey maddeon. 7. An information recording nethod for recording

i nformation on an information recordi ng nmedi um of which the nunber of
times of data rewritdffo BHTGtRminERTHaelon scoprespoRdingt ke ilatestat i on

recordi ng nedietsiioiclindormation Usahséd & JdIsd doifndedratingd #1@¢abei.ng
areas ifp which
4. An information recording medium according teo claim 3, (
wherein the identification information is rewritten in a
speciflic area of the third information recording area, and
when recording to the specific area becomes impossible, the
15 identification information is rewritten in an area in the
third information recording area other than the specific

area.

5. An information recording medium according to claim 3,
20 wherein:
the third information recording area is an area in
which data is recordable by sequential loop recording,
the third information recording area includes a
plurality of blocks, (J
25 each of the plurality of blocks includes an area for
recording version information indicating a version of the
block, and
the identification information corresponding to
latest version information 1s used as valid identification

30 information.

6. An information recording method for recording

information on an information recording medium of which the



data is recordable by sequential |oop recording, a second information
recording area, and a third information recording area, wherein each of
the plurality of first 25 information recording areas includes a plurality
of blocks, the information recording ng&pod conpri sing the steps of:

recording, in the third information recording area, identh &ﬁ%gp
I nformation indicating which one of the plurality of flrst natlon
recording areas is valid; 30 designating one of the plurality of blocks

included in I f t o] .and recor ng, in
t he desi gnat e%e\ggkdpv%ir"gé%nép 8%%?%%’{'36%%”5 cagl %8% tIErdi ghesy
desi gnat ed blldeld ted34the el tioescandipgi medium dngdmdiingna |fr1ri1m:at| ng a

posi tion of tihg3a6RY g;l 'r'&fc%r trﬂgoﬁré‘ﬁceﬁdﬁﬂgcﬁr@@tawrxeédﬂbx% [€'oy

i nformation correspon atest versi on [ nformation 16 used asvalid
pointer 5 i FEsRIeRic: °°Rn FAFBEAARPon aRdorali Mpagishr AnFormart ioacor di ng

i nf or matg on Q’éc%fi'dlfﬂlfgordfﬂid ONyREEOL Kl filfe MBELYE %fwt}mﬁfﬂibhe re%ksﬁsp%gg
times of data rewite.to an identical area Is 10 limted, the in tion

recordi ng medT &R i FRFLORRY £ f PRYralifyortat P&ﬁc?‘écorﬁﬁgi&f-@w@iﬁﬁl ch
data is recowéabhding mwboaipﬂimg&wcbv@s axd a second information
recordi ng area, wherein the Lrst _inf r g rdin rea incluydes a
plurality of bl ocks, 8 ER&Y |nFéPHaPF8n°% Fe? igtgpﬁgrgiﬁgﬁéénﬁPgsing:
means for deS|gnat|ngegnedahgtheiplumabltﬁesﬁgnbtedksplanﬁ,npaassﬁah

recor dingg, 1 Ankendeaandhad Basly o YBER1GR bY' 2hEPHEGI5hALabh B

aversion of the eS|gna e
and pointer information indicating a position of the second

information recording area,
wherein pointer information corresponding to
latest version information is wused as valid pointer

15 information.

7. An  information recording method for recording

information on an information recording medium of which the

number of times of data rewrite to an identical area is

20 limited, the information recording medium including a

plurality of first information recording areas in which

data is recordable by sequential loop recording, a second

information recording area, and a third information

recording area, wherein each of the pluralilty of first

25 information recording areas includes a plurality of blocks,

the information recording method comprising the steps of:

recording, in the third information recording area,

identification information indicating which one of the

plurality of first information recording areas is valid;

30 designating one of the plurality of blocks included
in the valid first information recording area: and

recording, in the designated block, version

information indicating a version of the designated block



20 bl ock and pointer information indicating a position of the second

I nformati on recording area, wherein pointer information corresponding to

| at est version information is used as valid pointer information. 25 9. An
i nformati on recordi ng apparatus for repoggipg i nformati on on an

i nformation recording medi um of which the® nunber of tinesgsgf, FHosewite
to an identical area is Ilimted, the information recordi ng nedi'lum
including a 30 plurality of first information recording areas in which

data is recordabl e by sequential.loap recarding, a second _ipformation
recording ar eaar,‘é)gﬁ& %?quﬂ?i&i’r%& © gi ?1%3’;?% P %tggﬁe%% of
the pluralityirfofmatsion 8fe@frdamyanef005 i nformati on recordi ng areas

i ncludes a plurality ﬂeﬂﬁ?k?&’ﬁpﬁ%]{ ﬂ;iq{%ﬂﬁ}nﬁc%ﬁ%P%g%f’{ﬁt us

conprising: nmeans for recordi ormation r ng‘%rea,

i denti ficati okatedtor vexisdien ndnfarinagienwhleh usied ofst heapldr Pdintesf first

i nformatd on regddiddigieas is valid;, nmeans for designating one of the

plurality of blocks included in the valid first information recording

area; and neans for recording, in the designated block, 10 version

@ n]1: ormation .0 Amdiiidiigataioter &iét]!cbﬁfhirid'le dﬁﬁﬁt?isad ﬂaxoclte%&dag@t er

information i,ndi cating a positi of .t.he second.inforpmatio recordi ng

orea. aher of AT R P By R TR SR, DRAPRG P oA i SFepEEcR the

i nformati on ribnbesr usdt tvesy abf ddpba ntewrihéotontnoideh@®icAl iatfea et i on

repr od I on 4 f r ' L.nf i I n.__an d.nfqQrmtion

recor diu% rred]iq'ﬁﬁnji 0 'wlglﬁghﬂ%]%%ﬂ er E(%F%E:lﬁ%gqg?&ﬁgrﬁégf%gvﬂ%ﬁpg oflizfﬁs%
(identical ar daffjogymation recording area to which data is recordable by

sequential 1leop recording, and a second information
recording area, wherein the first information recording
area 1includes a plurality of blocks, the information
15 recording apparatus comprising:
means for designating one of the plurality of
blocks; and
means for recording, in the designated block,
version information indicating a version of the designated
20 block and pointer information indicating a position of the
second information recording area,
wherein pointer information corresponding to
g latest wversion information is used as valid pointer
(, information.

25
9. An information recording apparatus for recording
information on an information recording medium of which the
number of times of data rewrite to an identical area is
limited, the information recording medium including a
30 plurality of first information recording areas in which

data is recordable by sequential loop recording, a second
information recording area, and a third information

recording area, wherein each of the plurality of first



20 limted, the information recording nmediumincluding a first information
recording area to which data is recordable by sequential |oop recording,
and a second information recording area, wherein the first information
recording area includes a plurality of blocks, and in at |east one of the
plurality of blocks, version information indicating a vergiiam.Rfdgze bl ock
and pointer information indicating a8pesition of the 25 second information
recording area are recorded, the information reproduction nmethod conpri sing
the steps of;,; : i | , I - ; -
determ ni ng I%Oé’?l%té?ﬁgércgﬁg%g ?%aﬁ@glgﬁéseé p ﬁgﬁ%%?ﬁitﬂgrrﬂysi’ ﬁ{ec;mrp{r)a I gcr)ln %ggrgrl%d in
t he desi gnat @@IBEEIRMPRISEEcor dance with the version information recorded in
the designated -86 block, 26 January 2005 wherein pointer information
corresponding to |latest version i.nformation _.is used as valid, pointer
information, 5 11. AR"4"fif g?rnartei:?fﬂmlgeplrnodtbﬁt t}BﬁiS n’é’?‘?‘l’ﬁﬁ‘“f”&r IeCOppg udicg

i nf or mat i on idemifrcdtion odormeation midicatimi on recor di ng nmedi um of which the
nunber of tines of data rewite to an identical area is limted, the
information recording nmediumincluding a 10 plurality of first information
recor di ng arhish ppe ohthe plwahity of Sirst iformartisngedsyding etpae it vadid; | oop recordi ng,
a second information recording area, and a third information recording
area, wherein each of th g;éu.rality of first information_ recording areas

i ncludes a plural it yngns gfrf Rignating’qng of thq plyritppidblegksppdugndiip ghg Yfgldof

bl ocks, ver sfirsninforfmatiomtdcorlingdtegahing a version of the bl ock and pointer
information indicating a position of the second information recording area
are recorded, and in the third information recording area, identification

i nf or mati on i ndi cat imgpng Gorwkdordingnie tiof dastenatet biaki t§/vatioh infstmativhor mat i on
recordigng ar@agafisy é’@ér]signio?tlfe%gi%gﬁ the information reproduction nethod
conprising the steps of: acquirifig the identification information fromthe
third informati on recording area;

block and pointer information indicating a position of the second information

recording area,

wherein pointer information corresponding to latest version information
15 is used as valid pointer information.

10. An information reproduction method for reproducing information recorded on
an information recording medium of which the number of times of data rewrite to an
identical area is

20 limited, the information recording medium including a first information recording
area to which data is recordable by sequential loop recording, and a second
information recording area, wherein the first information recording area includes a
plurality of blocks, and in at least one of the plurality of blocks, version information
indicating a version of the block and pointer information indicating a position of the

25 second information recording area are recorded, the information
reproduction method comprising the steps of :

30 designating one of the plurality of blocks; and

determining whether or not to acquire the pointer information recorded
in the designated block in accordance with the version information recorded in the
designated



25 designating one of the plurality of blocks included in the valid first
information recording area which is indicated by the identification

i nformation; and determ ning whether or not to acquire the pointer
information recorded in the designated block in accordance 30 with the
version information in the designated block, wherein poinbghadahesdmti on
corresponding to latest version inf8frmation is used as valid pdinter -87
information. 26 January 2005 12. An information reproduction apparatus for
repr oduci ng bla¢kr mati on recorded on an information recordi ng medi um of
which the 5 nunber of tines of data rewite to an identical area is
limted, the information recording mediumincluding a first information
recording area to whvksicig@oitergnformedeedtaspondingtpulerst wirsivoapforeatimdi ng,

and a secondsukddossiatil pBini@ GRbhAhnar ea, Wwherein the first information
recording 10 area includes a plurality of blocks, and in at |east one of

the plurality of blocks, version information indicating a version of the
bl ock “and pointer information indicating a position of the second

i nf or mati on rlecor ;ﬂfmgm?ﬁgﬁae@ﬁ@ucwoﬁmtd@ai forl RBrodnéiap rﬁ}@ﬁhﬁ@ﬁ&f%@@ﬂs%op
apparatus co S| ng: ans f.or desi.gnating,one. of the plurality o

bl ocks; and at‘r%@%%’s ?@?H I&@?@ﬁ% Iﬂ?%bm\ﬂ%@?‘h‘g‘rtﬁf’)mﬁg?r Qf(f‘”&%scﬁl}idtag IPHBIS8i kit er

i nf or mat i on idendical atealisilimitade thdesfognatioadretirdinlg median douleliinge Wi th t he
version information recorded in the 20 designated bl ock, wherein pointer
information corresponding to |atest version information is used as valid
poi nt &0 i nf dlwakityoR!l first 1formatiannfaserding aneas eipr odintt ideta &ppemvatable ber

repr oduci ng scqdREAR IO réRF@REEd SR ond@ intdMnafismt, cordi oy of
whi ch the nun%ﬁ)er of t(?wrreﬁr% of data rg.\l}vri%.1 toléélrﬂrjl1 ﬂe?cg’g{rlll?i gf’fﬁ’ %%gggidggﬂ imted,

t he i nf or mat " SH P Fe PR Sreifda ni hTeiny kg oh the pluplityy obfirsty jnfenmation
i nf or mat i on reecdingiaregs archaies b plundlitg bf blocks,

15 in at least one of the plurality of blocks, version information indicating a version of
the block and pointer information indicating a position of the second information
recording arca are recorded, and in the third mformation recording area,
identification information indicating

20 which one of the plurality of first information recording areas is valid is recorded,
the information reproduction method comprising the steps of:

acquiring the identification information from the third information
recording area;

25 designating one of the plurality of blocks included in the valid first information
recording area which is indicated by the identification information; and
determining whether or not to acquire the pointer information recorded
in the designated block in accordance
30 with the version information in the designated block,
wherein pointer information corresponding to latest version
information is used as valid pointer



30 data is recordable by sequential |oop recording, a second information
recording area, and a third information recording area, wherein each of
the plurality of first information recording areas includes a plurality of
bl ocks, -88 26 January 2005 in at |east one of the plurallty of bl ocks,
version information indicating a version of the block and ﬂc?
information indicating a position of8The second informati on re I'ng area
are recorded, and in the third information 5 recording area, identification
i nformation ihfmdrhataiﬁ.ng which one of the plurality of first information
recording areas is valid is recorded, the information reproduction _
apparatus conprising: nmeans for acquiring the identification information 10
fromthe third information recording area means for desi gn?tl ng one gf
the pluralit i, i.on recordi ng
ar eapv\,hl ch |1§ ?ﬁllo}?%g?g%d *;}S{ddg i dieﬁjtp i ai%lL g%m({dtc{n A q@%l%{lé?reﬁardﬁggﬂs f or
det er i ni ng %H%@Hg?tl%}re%ﬂulgdn%‘éfﬂqué’m%éhQS pointer information recorded
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recordable by sequential loop recording, and a second information recording area,

wherein the first information recording
10 area includes a plurality of blocks, and in at least one
of the plurality of blocks, version information indicating
a version of the block and pointer information indicating
a position of the second information recording area are
recorded, the information reproduction apparatus comprising:
15 means for designating one of the plurality of blocks; and
means for determining whether or not to acquire the pointer information
recorded in the designated block in accordance with the version information
recorded in the
20 designated block,
wherein pointer information corresponding to latest version information
is used as valid pointer information.

25 13. An information reproduction apparatus for reproducing information recorded on
an information recording medium of which the number of times of data rewrite to an
identical area is limited, the information recording medium including a plurality of
first information recording areas in which

30 data is recordable by sequential loop recording, a second information recording area,
and a third information recording area, wherein each of the plurality of first
information recording areas includes a plurality of blocks,



20

26 January 2005
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in at least one of the plurality of blocks, version information indicating a version of
the block and pointer information indicating a position of the second information

recording area are recorded, and in the third information

recording area, identification information indicating which one of the plurality of
first information recording areas is valid is recorded, the information reproduction
apparatus comprising:

means for acquiring the identification information 10 from the third

information recording area;

means for designating one of the plurality of blocks included in the valid
first information recording area which is indicated by the identification information;
and

means for determining whether or not to acquire the 15 pointer
information recorded in the designated block in

accordance with the version information recorded in the designated block,

wherein pointer information corresponding to latest version information

1s used as valid pointer
information.



