; hij kl me3epp66<TfH 1 DESCRI PTI ON | NFORMATI ON RECORDI NG MEDI UM

| NFORVATI ON RECORDI NG METHOD, | NFORVATI ON RECORDI NG APPARATUS, | NFORVATI ON
REPRCODUCTI ON 5 METHOD, AND | NFORVATI ON REPRODUCTI ON APPARATUS TECHNI CAL
FIELD The present invention rel ates to_ap Lnformati on 10 recordi ng medi um
of which the nunber of tines data can be rewitten in the sane area is
limted, a nmethod and an apparatus for recording information on such an

i nf or mation recor di ng nmedium and a net hod and an appar ﬁmlﬂm ‘[lmwllm oduci ng
i nformation recorded on such an |nf85 ionr ecordin GROUND
ART One exenplary information recordr ng nedlun1haV|ng 20 a sgg@ior structure
is an optical disc . As the density and capacity of the opt| cal disc have

recently beenmp@ PRATSE @%urm@ rRFERIMRETTBR pﬁ%be”ed
by nul ti nedi a, eo and au |o ata are now en |nteract|ve using a
olurality of §NFPR§§T6PNdBE§0RBEBdeP&BAWSarfNi%lRN&dIIQN REPRADYCIE OMhavi ng

interactive video ﬁgtrﬁobecgnsedNbbm«r&owh@%p@@Dﬁ\éfobheAp@ﬁhzsﬁ@g a

plurality of MPEG streams as well as a contr ol e for controlling
reproduction of AV data recorded thereon. 30 Fbrelnafter ceto
Figure 8 illustrating a d|rectory'@gégmjgmﬁangﬁbrelatlons WE wmg m
directory structure and an AV file with a control file wll

An AV directory at which video and audio - 2 data is record8@®s Iocated
t(mdferI a rﬁ)ot gi rec]E OerhgTeré}én@i ri@ﬁﬁ&fmdig&eﬁ\é%ééeso(éeéﬁ ﬂ.h@o@')naltl.}on .
AVl | e an AVL.L | e ncl udln | deo_and a at tse and a
control |Ie fEé?ﬁﬁFPg) %ﬂ%?ﬂdl?é)ﬁhﬁ%h 8 BHmSS§a?g ?é#??t ngan PEs. The
control file tEnrattéa)ihndhﬂksaméoareaaﬂplaimmﬂa&s(ﬁ methed ahdviedeo and
audi o data re t he .or. f, i_Qn at strings
of each titl e&BgQgg}:)ggI{cf&gr%éo qi&?»,f%ng?lp'h ﬂ'ﬁ%“ a% Ei %?8’&“8 88 t he

| i ke which areeaerdéisdr ynddjkws.pe@ndl ao m@ﬂr@uaﬂdommudpgdmﬁus for
reproduction, . r e trol
AT rtrbabaing A%h?gfﬂﬁ‘éﬂolﬁl Decttadd) dl' % ff fa %mﬁﬁfoﬂﬂgt%%

Ity of control
recor deld Ther¢¢P§§iagemPéé6mded under a predetermined directory with
predeterm ned file names, such that the recording and 15 reproduction
apparatus can easily access an intended file. Wth reference to Figure 21,
one exenplary data structure of a BRYEKERRPEPsBRTwhich is a rewitable disc,

havi ng the above-described files recorded thereon using a

One exemplary information recording medium having

20 a sector structure is an optical disc. As the density and

capacity of the optical dlisc have recently been increased

and more and more information has been transferred by

multimedia, video and audio data are now enjoyed

interactively using a plurality of strings of data recorded

25 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.

30 Hereinafter, with reference to Figure 8
illustrating a directory 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



20 volune file structure defined in the ECMAL67 Standards will be

descri bed. An upper portion of the figure corresponds to an inner area of
the disc, and a | ower portion of the figure corresponds to an outer area of
the disc. Logical sector nunbers are allogated fromthe | eading end of the
25 vol une space in units of a sector. A volune structure area 101 has
information recorded therein for logically handling the disc as a vol une,
and al so has positional information of a space bit map 1021 and positional

i nfor mat i on Oga%af 'i'ser%?'b‘i:)!ieﬁo%% 9.foc%tre%tun@erre%t f}%th.'dlr%%ﬁ%h G file
is 30 accessed using a logical block nunmber, but in thi's exanple, each file
i s accessed udVngdireotoxnl hasctdY fidiss (aVEdileprici t (AGFikapt hnanidon.
-3 Afile s sHLE A3 5 kS i i.ch. &%?gxd re f

defining a fiﬁgvgégﬁcggrgﬁ?gggéngetggcg§ g%.£Q$ﬁ§§§%§é |t3#§%9f%2%ﬁ¥% a
bit map for nanagnfgoli filei(RatsH ek dnluding daiamatden regasding

vol ume space tHeWANCIi12e8,f 1 PReSEBHEREAE £F9103DAtG3A1R9 ahlacRiead. £Dhe
space bit map 1021 has information indicating, in units of a |ogical

sector, whet hEXaBRAR aPBBCRRE | W blagi oV e ahd ratdhhiq e tah secorded
unal | ocat ed. ghethil 81881 I thd r&de i s GHHPOIINAon S @tld idttifigs of

i nformati on and recordi ng position 10 information of a root directory. A

root director $agh23itde . psdid iRRE  tioRdt meEer™atigR MAf e eRLFYUED24%0f an
(AXVEI): r)ect 8r2 34/ {ﬁMlahﬁ:b _raebrcwr d?g undes whechoreli h@ebg_’éhry'rhﬁqfi lspeeaiany
r as_attribute information.and. recording _positi.qQn

i nfor matPon of SBRCRAYCLLPRCFBFY fR%VDFFPfOQBE lonyyfa $'EBF¥@FSF99(aRGD ro)
1025 has posi thenalikenf oImatheorcade fwHereermnd eont@2q, £31027 cot@28pandsl1029
respectively of an iJe (AVfilesr , i | ViiLle-c AY file
(AVFi | e-d) ’ o Bb Sk AY. £41€, f’é‘\’fz‘#?el%ga’( o ‘P%*f}vr‘?ifﬁelé% phyBEkecBlaed. || S
AV files and The folrs elrefFéecohded undean bupredeteymbnéd digrat oy wiishal
information o i files e i ( AW ) t he AV
25 file (AVfi?ggg)gt%i?ﬁg gf&?t\ér o’lI’&P?T)e fggpaftﬁ?/ae§ lfg’%o ﬁ‘?a’c ‘?%'?ge_?ggor ded
in a file areBepgoductihenfapraratdls raoepsidy ageess ryindiendechfalethe AV
files and the control file is to be recorded. 30 A defect managenent area
1003 includes a DVA (Defect Managenent Area) 1004 for mana ing a defect and
a spare area 1005 in WhiRnreheredreenp SHoKe Fdi-a IWf cPXFEPLBrBedREROr ded

in the def ectsafrgatiufesopsiibvbirREMydieeorwWrdchl Dst Ber®WAitabieddiscspare
substi tute

t f i def ect whi.ch. i f d f
substi tuting POV ERCCARARAY ST ABP I ol B iR d e RSt SRS BT oHAE an
addr ess20045 wbluhe ficfeestracearaniefinedidnetbe KEMADE7 Stansimards aibd. 5
Next, wth r%&rc‘?é‘%?riﬁ%@r?‘Xneug%ggegg%%&%' B¢ 2nl! ﬁgauﬁéagééﬁgﬂgﬂgkgure

23 illustrating a OWC a for writing video an o data
over the AV ffbeapAvhner-ayeqiof breddteei berd aelewerhpostienopft hhe

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 positional 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.



10 video and audio data to be newly witten is larger than the size of the
video and audi o data already recorded in the AV file (AVfile-d). (S1201) A
system control section 201 follows a 15 control programbuilt therein as
file structure reproduction nmeans 110 spo gas_to acquire positional
information of an unall ocated area corresponding to the size that the AV
file (AMfile-d) is short of, and necessary for, witing the new video and
audio data fromthe space 20 bit map 1021. (S1202) The system control
section 201 follows asc 0 Lt I 8igN 23S LLeire ng, neans
A @EELE L-t%%%’il%‘egx\g ,ﬂoB‘i & Ia?ﬁ gr‘ea in g&&zxgh %

213 so as to overwite the data in t
instructs an @gscsaptarsEonrdefsining @ef2be &t:rlic&imfd l@at@ ben r1e.|qr@rded

unal | ocated a r i 1 T, drlv
205 records tEggv?gggéaﬁgt i oﬁ?aii g'jstzgair?gel??%gﬂ# g‘?nanaéjd ata r%éln%rng% 21 and
writes the reP&vfFecteon ran ‘H‘@tld-o(ﬂ?é'-tedt aregafathe ey EpAcse 9 Waigh

(Datafileg) . thﬂlé Q@fﬁé%uﬁéeér'&a@&téﬁﬁfﬁbcaﬂldEhﬁéH3f'ﬂH% %%%%%db&&
processing, the optical disc drive device 205 substltutlve:y records the

content of thBaRA92] hasinfpimatipn,dnddcgitded i Anauktef & 4991683 in

the spare areaectorS wHEPRer HLH Qdles!t BAS . iﬁfbfﬁ&tiJMﬁ&MHé%dyaréaékﬁeaﬂtry
1051 which is jnformation c rres ondlngato an address 1045 of the defeat

area 1053 andtBRT&HBr 8Fs UL é°8P Ehe spPefidl8aoRE8E. (FRAtHLFESTOIYIC
drive device 202znaidd i attt‘hlﬁutyssuﬁfﬁcﬁnmdml afdctregbrAingdf pbBetion

conplet n of ,t he re ording o 81203 tem cont.rql. section
50171 ol Lvs n RERFPEETRR O A Egat CLTREFRFE- o2 TPPE LHHEHATD 1943 Pasng 10
neans 1101 sopa51tmonalldedﬁmatmnnnaEngns&Hﬂ@(ﬁnthp 102Kl ecdatad ANea

used in step &212080ey! EabBE-PREE BhLATARAAI2 Enc 5304h TR CRYG! om cont rol

section 201 folTows a con program erern as
structure recording neans 1101 so as to instruct the optical disc drive

device 205 to record fRetheshil egq 5§E¥823w¥ﬁ1§?11£55‘t 4pda Egiﬁﬁfﬁe bi t

map 1021, the file entry (Datafile e control tile (Data
1030, ah8 thelmfPéméh%Py EOd(AVangiap.FﬂﬁiiﬁoqIﬂ?ﬂqymﬁﬁkﬁﬁlaﬁfﬁmeAVThe

optical disc gifyetdgyi pm@%) wWodss @HéhA\f"dﬁéétfde% Ya&dikaneherngd from
a file structure nenor over the data in the file structure area, and

Pt i f1es t ho BYStELPRBh ORI o OB 0L be Sl EsbPEr hPAA. LNE5 &R%; i ng
oper ati on. 251om9tbespba\teve>1gnwfe af mbsuéut(mgm@r-aa defredv af£de t he

AV file is ov itten, The sypsti.tuti S SI | ar | erforned for
recording a dgégf*i?e EUCﬁ”thQ PQY# g} rﬁ%ﬁg CPIHES) g}lﬁ file
structuze. 30(Datafikedl-i n area of t he DVD-RANIdlsc, four data structure

area DVAs (Defect Managenent Areas) for defect nanagenent performed in a

sector in the volune space are
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 f£ile (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 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 the DMA,



- 6 provided. Al such DVAs are rewitten at the correspondi ng position
each time a defect occurs. For sinplicity of explanation, the spare area is
5 located in the lead-in area in the above exanple. In an actual DVD RAM
disc, however, a spare area is provided_bgtween the |ead-in area and the
vol une space . In the case where there is a shortage of the spare area due
to frequent occurrence of substitution, an additional spare area is 10
provided in an area external to the volune space. In the case of a

rewitable disc i iC a jtten | S S 1Q0, 000
times, no pr o%l elﬁgg_\ggurgngg%n f@dgrfaé{ﬁ{dcéon%enthggtgggl ygrgg\%ri 'gér;\hi %% he
same 15 sect osubstitngteshferqing arcareaafte syibat itmtina forhthe ddfactof

tines data cams nQWddiRtdred.| Mutesl it AP A0 AP L0ULbidES 1 diyever,

the follow ng problens occur when the usSer ne creates, rewites, or

del etes a fil &f $heclefgrs nreprapdenr|3ddress cho46 ehctheymparearedef ect s
easily ogcur 20 as a result of which inportant data, such as a file
structure or a control file, is destroyed, or data cannot be recorded on
the medi um The presefeXtav¥ithorefsredsey ity Filgares 22y didvpdgatiiped a

probl ens has anodfkj @lddtemOfaneqafirell 2y 1PYLS8rafiAY hi lr8 oicBardnd 22
basic file structure agrea froman 1 nner, portion to an outer portion of a

di sc to whi chPERESFSEEr SFitiRgsnsF yiLeor ARd Ardie Gaka ayers dFhes AV
avoi d concent fallieonfAVFidata)r @M 1t Bei AesBL1680F AEPe ANthd NSz b PPNt

occurrenegce of _a .defect. . DI URE OF THE | NTI n i nformation
recor di rn'ig rrediv&%eoae‘eér‘?u'qugo tdts?gtlaggop%%s‘berﬁ ¥ $F 'e(?n,g;lt @a’v'\ﬂ?Ehttf% t?ﬁ?rrber
of times of datizebofewhet ¥itlecaanddanticaklatacalireadynirieedrided udetha first

information r hNng 0 ich data is recordabl e by sequential |oop
recordi ng; an 92%2%%0 %b?%%%rﬁﬁ?ion recording area. The first information

recording area includes a plurality of blocks. Each of the plurality of 10
bl ocks includes an ares1foL)r acayyhitegn vesst po1i Beetiin 2ol NEbEBbHHJ ad

i cat Mg & BSBFEPn” di T ecBHILEnf GHRHTGN r BBor i ar EBTUBbRAPer
informati on cpepesfdastding tmednad esiloersy Ooras nfter mMatigdiries pssdtasnal
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.

(S1202) The system control section 201 follows a

control program built therein as file recording means 213

so as to overwrite the data in the AV file (AVfile-d), and

25 instructs an optical disc drive device 205 to record data
in the unallocated area acquired in step (S1201). The
optical disc drive device 205 records the video 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



15 valid pointer information. Thus, the above-described objectives are
achi eved. The second information recording area may be an area in which
data is recordabl e by sequential |oop recording. 20 An information
recordi ng medium according to the preseni invention, to which the nunber
of tinmes of data rewite to an identical area is limted includes a
plurality of first information recording areas in which data is 25
recordabl e by sequential |oop recording; a second infornmation recording
area; and a tppd,i Rhar FBEHBReF8GOHHI REcahPA 1004 c60kHRRE edeRy fliogatl i on
information indicating which one of the plurality of first informatian
recordi ng ar e¥Bifhk &/ tpformakigp cRETEFRPRALDY %P £rr 84936S8nA8ARaLEoN

recordi ng aregfel défedeared 1058 and ah 8haekss foud of tHee splateahicky Of
bl ocks i ncludes an area for recordi

ng.version informati indicating a

version of thi0BPocRberepbcal & soATiie e e Ao mer LETes ihg FaAte o
indicatigg a gefattbdnseltiba LWAONSE | Bher Bnipletienorcd nghar eacorenpgoi nt er
information corresponding to |latest version information is used as valid
poi nt er inforﬂB?FSﬁ?°?hus, t he above-described objectives are achieved. 5
The identification information may be rewitten in a specific area of the
third information recpedspg) apga. (YNeDn' e60EALROSLOLDE 3880k fodked
econmes inpossible, theTdentification i nformati on may be rewi PER Fn an
area in 10 t heohhiroll prdgramtbuwhlt ddmxd ity s £d let BEruthunet hecepdingi c
area . fJhe thj LN j 0 rdj e ' kC ata is
recorda% e b&hégaﬁeggpg?tsiooo%pg ?ggo?é?%aehg'h%ﬁé%ﬁnﬁl%én% :Ag% l}?Iélgordi ng
area may i ncleaneliophted| argaefupedckn. staph(6L20Re. pior thet gpacebbdEks may
i nclude an arﬁgpfgbziecording version information indicating a version of
the bl ock. The Tdentification information corresponding to | atest version
information 20 may be used as valid identification information. An

inforgation ¥ecor?!ng(@?ﬁ@@ﬂ,Tﬁ@C@f?ﬁéﬁ é@ntbg;p§@éeg¢nimufnfbpnﬂw%ﬁa
recor di i nfor ion on an infor i recor di ng i 0 iC e
hunber bF t i ERREEoD( RERGF MDD & o CHAFdBNt R Eal A oA 11E | FHFUEEUFE
provi ded. Therécdépdirgi meanscaldingomad o iimdtest atHe repticddrdhscon
recording area to i d i abl e .equ i op.rec in

9 rive \r’ge%&fce Yo t%. EgSSEQaPLﬁr?é( fSJ.?Lg:t %‘iﬁ!n}ugltu&% BrE§ 5?69%“ %g

and a second 1 1'0n recordi ng _ar ea. e fi ronati on recor
area 30 incl udes wpddtedldspace il oap. 1924 .i ther fhle oentryof bk byt hke hod

i nol udes the 52930t ndeshiali 89100 2Eat 1o PLYY, | htadndl:agkoenend

I
recording, int si gnat version I nformation |nd|qat|ng_a
ver si om2®f t heAViELlegn@l ekf28 of the recorded AV file. The optical disc

drive device 205 writes such file 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 file 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



- 9 block and pointer information indicating a position of the second
information recording area. Pointer information corresponding to | atest
version information is used as valid pointer information. Thus, the
above-described 5 objectives are achieved, An infornmation recording nethod,
according to the present invention, for recording informati on on an

i nformati on recordi ng nedi um of which the nunber of tinmes 10 of data
rewite to an identical area is limted is provided. The information

recordi ng medhpsyiBeRYARS 12sREHBRMAS Yard rhivi-gk tief 2f MBHd QR rideodidiggar eas
in which data i s recordabl e bﬁase guential | oogﬁr ecordi ng, a second

i nformati on rBe8iliAR sPeh, tiMe & AREPETi RF6MAEri on 15 recording area. Each
of the plurality of first information recordi ng areas includes a plurality
of blocks. The infornation, recording rrethog Iudes he steps of
recording, in the thiforiHtBe T‘?‘BX PECB¥BIAB2 388' @nf‘PPF@aFFSﬁ is

i nfor (rjrat gon indbaﬂédngn\é\hhéhléad-ﬁlh hBEaZankhﬁahbbyeOFxEmiﬂb . nfIar gmt i on
recordi ng areas,is.valid,.desj.gnating one of the plurality

ot uded i n CREEUaR BUPRER S RSV T B oP A BRETE SRS BEGVALRG, i n

t he desi gnat edebweek, tiversiadt iimbweanandnthedicdatmengpaceer sivrtief cabe

desi gnat ed bl ter i 0 i n Si the
second i nforna aﬁgsﬁn&é%%érg‘ ng %$é§£g§%| nftgl 9 nggf'r%a #8% ci%é)&es% gl n

| at est ver si ooccufvenaei ofi ssbsdddudd.onal iach poddittekonant ospareoarea"hdls t he
above- deger | DeflogPhea! Lifn 2hPeaCBLELEln1 30oMRnLLBITRE ABaLRCOr di g

appar at us, ording t € present 1nvention recording information on
an information recordi ng nedi um of which the nunber of tinmes of data

rewite to an identicph HLds® b'f”htféwfft&ﬁﬂé'&iﬂh in whi%h &3%a can
i nformation record%gle umincluding a first information recording area

to which dat aP®sre 1 hhes SfienSiegitorod8 Or 808 &iMgs .aR@ BTreBEBAd

i nf f)r rralti ;)n r?@%lllﬁlb rkegre&rT eg. di?s id F&hdeh&%&%@l?nréﬁﬁmtdbﬁgn.ﬁrtletdEaanC| udes
a pluraljity o ocks e infor ion r in ar s. i.ncl udes neans
For deatbY  PheCkE-ofniahe bREPLT & RorELFahle Ll RaLdhtse vhe BEBBef e i
t he desi gnat edf btmdxs dmresmmm e arevatiitden Hd Q&lﬂﬂt@(ﬂt‘beabbum abot be

desi gnat ed bl t i nfo tion, indicatli 05|t f the
second i nfor ngﬂ)(%ﬁt TS gwﬁ'evaerréam%o# n?Jé W1rr)1$caybrrlr?a |% cuérsp%‘ﬁ&l g to

| at est ver si oasénfnewiat cnﬂatssugee;wzaistw iod geletes a tﬁﬁ.daermtswm:e dats, the
above-descri bfgrfglélﬁ%% 't‘i AL £+ &S NFYRE sahre ARel nf&éf@é’c&% s&“iﬁv'&‘b@@

appar atus, acco resent I nvent1 on, or recordin formati on on

an i nf 0?9t i oS ﬁe@%?@lh@fn%@%%léﬂ)%ﬁ% datan aéfatfllH@sSbFU@b‘Bﬁe
rewrite to anotdeBbhezblarepel sid 'd@s‘it%@?rbﬁ JPopvashes] cathfvt BEOFEBS-Q8a
recordi ng nmedi um i ncl u&jes a pI urality of 20 first information recording
areas in whi P dhe 14 ¥Ror dabl e by sequential |oop recording, a second
information recording area, and a third information recording area. Each of
the plurality of fir i nformation recordi areas includes a plurality of
bl ocks. The 25 inforﬁiﬁef on Ye¥drl ng éBBSngBB in?lolfdes Sr@"n]sné)or the
recordi g, i rabdme-tdlésmtibﬂd)mmblﬁrms dasr dnngbjectiivedefitséquen t bl ly
information i I L o]y
recordi ng ar e@%&f@\?f}ﬁg ghfffe egll% éfil)c‘)angftr%ctt?llge %gélr?%é)’/ﬁof

bl ocks 30 i ncdméémqmppﬁélval t@l Efri IOSJttqthQFﬁéPndhf reddisH g ahbah el neans
for recordi ngyymplest R 447e@N8EE4abh Ofdsyr M SilsPN 1M AdTREI0Rs BYI &A1Y 2

versi on of the designated block and pointer information indicating a
position of t¢RNeREFRLion of data rewrite in the same area and thus

30 prevent occurrence of a defect.



- 11 information recording area. Pointer information corresponding to

| atest version information is used as valid pointer information. Thus, the
above-descri bed objectives are achieved. 5 An information recordi ng et hod,
according to the present invention, for_rgcording information on an
information recording nmedi um of which the nunber of tinmes of data rewite
to an identical area is limted is provided. 10 The information recording
medi umincludes a first information recording area to which data is
recordabl e by sequential |oqgprg @Q%F%ﬁmﬁb& nf ormati on recording
area. The first information recording area i1ncludes a plurality of bl ocks.
In at | east one of the 15 plurality of blocks, version information

i ndi cating a version I a oLnter in mat_i on indi cating a
position of the secongI’i %?g?ﬁlﬁgfgﬁn;ﬁ%(g? |Jhlbga{?ee%l e §EEG .ar‘ﬂécg‘e

i nformati on rpresdntg imyenddonncltedethiidie e psunibexiest ghdheagofindadi t he
plurality of X d_20, LRI her ot uire.

poi nt er |¥nf or%??gﬁer ggoFﬁe&g?h%?%ﬂdggfa%g%egaﬁ%ga ﬁ'ﬁkg'gggrgdgn%eﬂ:\%ﬁt h the
versi on i nf or inEpomatéoor dedordinbeadesi ypateircibldatia iRoirecerdalfler bat i on
correspondi ng % pon.J j ongd e al i i

i nformati on. ?Eﬁg%ﬂgga?hefgggv&%géﬁl ed o%bl}%ctélsvggégrné a%ﬂlfg\%gftﬁkﬁ

i nformati on rEeepufhpggmauast, adber diikst oinferpasdent yerarding, aren

recording i nfonaphiey 8 Eﬂrﬁﬂi_ﬁ‘%'”@fiﬂbé}@é).or Haeh HRAityd phurlnghyt Be
nunber of tines 30 of data rewite' to an identical areais |limtéd is

provi ded® ThePlAFBEnbRFLRARECRR AERP RO GRCPFAINFeyersarnr ARfeoymatipny st

information reg@idhtfing’ £aferdl ohbehtlatal ddk bRGOAHatEa brSeauarhiialy | oop
recording, a segond ormation recording area, and a thir

- 12 inf [ d
[ nformat i on rBEREPRGIAFEEMAEICR ARCHABLING: & RQFLA (&f FhPoPRECPEN
recordi ng aressformatden a mdaevmrdirny okrkhocks . Poinialer eashfopmaefiohhe
plurality of Dblocks v&nsi on [ r}l];]agire ti on Sii ndi.c?ti ng 2 ver,si on_ of the
bl ock and poi fiPEFSFRPBARRE; &7 | B i YT A RS HRFBAMEF 1PRe T bR 28
i nformalbon readbidi ppimtexr ainformatilen. | nThhe, t Hihed abdéverdesonibedor di ng
area, identif] i L pf | i,ndi cati ng which one of the plurality of
first infor na%?i%b?g%%gdlg%gaé!r:gggblgg'vaI idis 10 recorded. The information
recording method includes the steps of acquiring the identification
i nformation from the g sl oMol RS iRk 1 5 Heliohd 1 Aigeare A ialyOpa i grene of

the plurality, of blocks included in the valid first information recording
area whi ch i si?ithieh QpHR iheapeiaPliec RYi 8AIESPFhfdr HAPP oReCaRding.
determ ppng whether or not to acquire the pointer information recorded in

t he desi gnated bl ock‘{n ac ord%}n#:e wi th the versi.on infor ngﬁl on, recorded in
t he desi gnat ed bl ock.*PotHtE™3 Yt h&SCd PedIERdi AGCPEIrREEP tResi on

infornation ipresent atnvahttiopoi tbewh26hi ther manberx. ofhusimddheof data
above- descri bed, opj el X}?S_Ld%rneti%cam i‘SQ-i%“Eliinﬁlfcg&’?rEéﬂihéd?%géﬂ&#‘&%g.
on, for ng T nf or ion on

apparatus, according to the prese rnventi recordi
an 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



25 information recordi ng nedi um of which the nunber of tinmes of data
rewite to an identical areais limted is provided. The information
recordi ng medi umincludes a first information recording area to which data
is recordabl e by sequential |oop recording, and a second information 30
recording area. The first information recording area includes a plurality
of blocks. In at |east one of the plurality of blocks, version infornmation
i ndicating a version of the block and pointer information indicating a -
13 position @f .the second informati recordi area are recorded.. The

ot of rat i on r SCOLARRITE BeRE HEL PR e SRR SR TG BRALEE | he
plurality of hireaks; el peintetf odindetreartiionngoimddmsndingotot dazegti r e
the pointer 5_information recorded in the desi te | Qck _i-n_accordance

W th the. ver SBASRRRoHHEPFORE LRl cr it S aef pRdnke ¥ fasRReSTRHe,

i nformati on c@hnsspthdi agotvre-tHasestibedr sbgecitivesmatrieomahdeweed as val i d
poi nter pnformation. Thus, the above-descri bed objectives are achieved. 10
An i nformation recordi ng apparatus, according to the present invention, for
recordi ng i nformati onThe iatentiffircat iom indoaméitigmudiyube ofevatii et Aa
nunber of tines i an,.kdant| i e '

provi ded. 15 hgsgﬁggégaé?gﬁ %gcgggiEaiggdﬁh%?%ﬁgﬁgggs§§£8FEP§ i??egf first
i nf or mati on r Wbendrerprding tontheistreadfilc prepceerands cinpossddient the | oop

recording, a $gaefRdsiBALIBR!iRPoFREPLGh NHa R B it Bed i il drnfage®ihon
recordi ngl area. Each of the plurality of first information 20 recording

areas i APl udethg pthied | dpifermatdans” reppraingdeadrednceBrer hdhaur &bty of

bl ocks, versigpebE@Ematean i ndicating 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
informati on indicati nghatimirdnafekmhkéopl be@bidingfaddd may bé amaiean

di i lid i ded. .The i nf [ di t
el udes moantir thAER Y4 iF ERETRAARY R¥aCaH PO AP 8 PRORAERE -  hi
i nfornmaibon r®her diinfrar emfomeaisidor mesimiiald ngree fayof inkdudeural ity
of bl ocks '”C}Pgﬂﬁggii@ LOf 6’1[%&1951‘ | el R0t hgﬂrraﬁ&%d'o'%gg%gﬁsmhgh IS
el and mea et

i ndi cated by entifrcation 1nformation; nsf or erm nrng
whet her or noincdudequine eheapoiferer Heawandidd orveretenedinformatipn t he

desi gnat ed b'QE&iaatgﬁgoad%@%%ﬂ@&?béh@naesibenirﬁfﬁ@ﬁi&@ﬂtiéﬁeaefgnin the
desi gnat ed bl ock. Poinfer information corresponding to |atest version

i nformation i 4nfiQEAabsCn aFPETBEPARELNENIEr Adttesit VieR/sior hénformation

above- dgecr i bdyobp et bieas 71 86 i @¥RE1 £ B EFo DESCRb FRLERORE THE DRAW NGS
Figure 1 shows a data structure of an information 10 recordi ng nedi um

according to Exanple 1.
An information recording method, according to the

present invention, 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 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
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



Figure 2 is a block diagramillustrating a structure of an information
recordi ng and reproduction apparatus according to Exanple 1. 15 Figure 3 is
a flowhart illustrating a procedure of formatting processing in Exanple 1.
Figure 4 shows a data structure of an information 20 recording nedium after
the formatting processing is perforned in Exanple 1. Figure 5is a
flowchart illustrating a procedure of file recording processing in Exanple
1. 25 Figure 6 shows a data structure of an information recordi ng nedi um

after the filg,recording js perfaorned,i.n Exanple 1. 30 Figure 7 i

flovchart i 11 BLPEEFIY TP 4Tule dntoTor tiors LPARPOUIRE RO bR oy the

Exanpl e 1. Fi gecen8 fhdozrmatdioneateaoydiingucnease. f oPoimberi hnformationa fil e

recorded on a_disc. Fi e S d u re of ,a_recor

i nformation zSﬂEr?ﬁpﬁﬁgﬁéﬁe%fﬂi%ﬁﬁ%ﬁng%%ﬁféﬁo§é%8rﬁgg&°§tﬁﬁ%t%%%goFsan

i nformati on readidi pypimedmnmihformgtaopl ur alhtig, ofthent ajoveetieschibbdrs in

Exanpl e %- 100§1g?£§ &; é?Q“@cﬁ gggg structure of an information recording
B 0 Exanp € 2. &I :

medi um accordr n gure 12 shows a data structure of an
i nformation recording nedium after substitution processing to a unit 15 is

performed in Exanple g, fﬂ%%%irpﬁJéﬂ%%ﬁtﬂdd,“ gz%tzjdﬁglfgf‘tw predure

of file recording processing in gure I's a owchart
i |l ustrating BresesbduiBventipne ré&produecpsfipgoctrEpngathorxafpl ean.

information recording medium of which the number of times
10 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
information recording area, and a third information
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 wvalid;
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 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.



Figure 15 shows a data structure of an information recordi ng nmedi um
according to Exanple 3. 25 Figure 16 is a flowhart illustrating a
procedure of file recording processing in Exanple 3. Figure 17 shows a data
structure of an infornmation 30 recording,gedi umaccording to Exanple 4.
Figure 18 is a flowhart illustrating a procedure of file recording
processing in Exanpl e 4. - 16 Figure 19 shows a data structure of an

i nformation recordi ng nedi um according to Exanple 5. 5 Figure 20 is a

fl hart ill t d d t

nunber i n Exabite SheprafiosT KREaE e, heaRbA T IRE Batno o chitaRal 10

DVP RAIV![ di sc. 1Efgm_nat26n| secobding aregrionwhiasidetta g awescomdableebyf an
ormation r nd us, u

VD R i sc. SURREERE 00" FAdn el YR B [Beldnd ToREERha003,

convent i onal réberdéngr@meg .pr oFbesifigr s BESNENMEDEtEOR QARRE AR O ATrERE

| NVENTI QN 20 { Pef [ BbLi £ 1?1ra§]§§§?%ﬂﬁ§e&ﬁé T HAEG e s o p?:sbéi:ﬁ?-hps ‘o

will be define guen oop recor
searching for apparabuat gehakudes | means efetrer @epbanatinpgdi one aIOéa the

al l'ocating th 1&£§i\§t9a%%d BlotkS; SeefH&hméSﬁH' tfo@nﬂeeseamgng Aat i‘hla” the
all ocated are Searcthing for unallocated areas in et erm ned
des:Lgnated block, version information indicat:l.ng a version

of the designated block and pointer information indicating

10 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.

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 1limited is provided.
The information recording medium includes a plurality of

20 first information recording areas in which data is
recordable by sequential loop recordling, 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



30 recording area is achieved by searching for an unallocated area in a
certain direction froma predeterm ned position and, in the case where the
search reaches the trailing end of the predeterm ned recording area,
searching for the next - 17 unallocqtzﬂ area fromthe | eading end of the
predeterm ned recording area. In this spéCification, "sequential |oop
recording” is also referred to as "loop recording in a certain direction".

These ternms are synonymous. 5 ( 2 ) "AV data" refers to data indicating at
| east one of éigeo d tia and audlg dat a. 3) AnE','AV file" %fers to a file
i ncl uding AV #3E2IMRLLPN E LGEEding le 1, B r ndPESEMREdENGi ng

nmedi um of V\hbohrtab@ondtthgr taf latmt detastan liafmwaltt:.toe:n i tkedsame area
is limted, nﬁ ?pd andtan aﬁ %rat $ kor %rdln d nforggglonb%% such
o nior o ox AL RO DA A0 SRRBERRNI hoT T RRRES Nhe'SabBLRL ARLLEY

reproduci ng i abderttives areordbdeyedsuch an i nformation recordi ng nmedi um

wlll be described. 20 This exanple assunes an information recordi ng nmedi um
to which™the nunber of times data can be rewitten is limted to about 100
to 1000 times . The pAsstmformabhon grederdlnm rmj:yjiddc.ablce:qndm itef sheat i on

recordi ng ”EdbEEEEBt""hELﬁQeB@EoH“”b?BrOf rEbH’EﬁfLﬂgt 2ifiglr n@ﬁt&S I:he”a!n_rh

limted 25 to I'l er tlnes
i nf ormation rénﬁpumnginadrgﬁpndyngemeﬂbume@@r?mie:h etrk;e mapweat offntamest i on

recording def%ééé’&e@?ﬁ%‘ @o #H'18Bhit§8h1HSEa i% fﬁﬂ:[‘@éa%.sdb%viﬁéda _

magnet o- optical disc) . hi s exanpl e, the information_record g medi um
r

is an 380opt €ae d#§€°rmﬁtﬂﬁps é@%ﬂMQ§n9lﬁmﬁqﬁﬂm(nﬂQQi%ﬁﬁﬁec%rdE §h t he

information resebdinadibRAFEELLEILGf QFdRttOWHIDGata ik8retopaasiecdyf rom
the information recgrd ng, medium s %al{l I eéﬁa%ed usi ng afile s ructure
based on the SRRUEDLLGEr sLPOR HEGQT §eegnfhelRERERE YL

Standards. 5 recobbaihgl laneang demerlﬁrmm mfdmatttahornedbmng earaad the
i1 struct ur SPFEUEeH AaPRUSRIAcTuPE BAFCRE byl HE EORIb A0 CRFene
(Uni ver 38l D pkuFalirhy) off abilackis, unvteasssiomt hianf\psmatlbenr iimed.aatideg aal . 10
version of the block and pointer information indicating a
position of the second information recording area are
recorded. The informatlion recording 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 recording method, according to the
present invention, for recording 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



1.1 Data structure of an optical disc Figure 1 shows an exenplary data
structure of an optical disc. 15 The optical disc has a |lead-in area, a
vol une space, and a |lead-out area forned thereon. The lead-in area is
provided in an inner portion of the optiggl _disc. The | ead-out area is
provided in an outer portion of the optical disc. The volune space is

i nterposed between the lead-in 20 area and the | ead-out area. The lead-in
area has a recording information zone 111 all ocated thereto. The recording

information zgne 111, 1nclude nt it a pl ity i ation
units . 25 Th nggmﬁﬁlgfiac]gei%gdgggol%ﬁ%é'st%tr}‘gq urag g?‘@%ﬁoigkggﬁgk gé[l file
structure aremed8tdingdareafi Eechrefidhe0plut@disimdofl @it do&brnathenet o.
Unal | ocated a i no. j a

Al Tocatod 30 ERGPERER Ades, 43EaNM e B P RLER ELET B BYLRRADOM e TeBt
infornmati on zone 1d2 dlheocpiuvdalhtyetof blodgs, 1varSthonct dngovmagmon

i nformat kon r L n i Fi

exenplar§ infgﬁﬁé %g%n e%6%%@%8QEQ§%§ﬂ¥§89%§%%%?ghbggggfgtEg?w?ﬁge?on

i nformation réediaphinane papiiodr afothepsacands infernasdon sgsosdiasnt rol
section 201, ér&gmfé/rEbsfaéaéggﬁ,tT@e %&&ptiﬁféfﬁstﬂsﬂ'&%&%n Afed!

optical disc 10 drive device hese el enents are connected to each

other via an ifenbifioationhdnfpsmakiosntiniicainrgnvbbehi soeuRE theume

structure .regphfhngtyesn¥idkl fAForRaeidnNgedor 8l Htadda s IdIhUH@, i¥ol une
structure reproducti gn neans, 214 for reproducing the vol une itructUﬁg, VAT
ct

struct ut® reckPePRgefeansne 13nfRFMRELBRAFRGORAYAT BeFhetulrclydesst ure
reproduction § ol aduRii rigRr €HsCiden t hei odTish ridiinta t SiInEgorprbRgenent
structure recor |ﬁg, ans %fl for 20 iecording ? space mana enen% th
structure, sphoetf hﬂﬁ%ﬁ@ﬁ QR LREOFELPEpPHARE FERIHRARLNGSOE P e
repr oduci ng tpruspatety ahbfeckatistludédidm thasvalid fd rsttr informsatienr di ng
means 261 for i ng asi il si,c. fi
eproduct i on TESPEash8 pBe R hich, 48 IdiSdlel thctie | LGpELELEMIG, | |
recor di hy neabsfenmatbenr egul dieftgriniing ndawhe thelreor gprtodiec acanireatise 216
for reproduci fi i oAN e MRS 754 The
system contro g%€§$o%hgggﬂ%gl?ﬁp?gﬁgﬁﬁég %@,q¥%$ exag%Pg?gﬁaﬂ?%é% %%cessor
i ncl uding a caweeBlapeegviihatiBeaNessian dakommatdaromecordedrehbr heircuit
202 i ncl udes @e@'ﬁ%ﬁaf@&mbloaﬁl f 06 1heeROriAAdaHi¥T NEbErddpshd End/Ado
structure nenpr 22 . . . .
latest version information is used as valid pointer
20 information. Thus, the above-described objectives are

achieved.

An information recording apparatus, according to

the present invention, for recording information 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

30 recording area. The first information recording area
includes a plurality of blocks. 1In at least one of the
plurality of blocks, version information indicating a

version of the block and pointer information indicating a



- 20 wused for arithmetic or tenporary storage of the VAT structure, a
space managenent structure nenory 253 used for arithmetic or tenporary
storage of the space nmanagenent structure, a basic file structure nmenory
263 used for 5 arithnetic or tenporary stqrage of the basic file, a volune
structure nenory 223 used for arithnetic 0r tenporary storage of the volune
structure, and a defect list nenory 224. 10 The optical disc drive device
205 includes a drive control section 23i, a menory circuit 232, and

recordi ng and_reproducti.on ans 234. These elenents are.connected_to each
bther via an PRESERER IS 5H8- Eacon, {RFCEnSbiPRo Rl G SEAET akR des
recordi ng i nf oeratrided.zorhe ebofalmmegt ivranse@diding apparding dntdodetsi on in

t he recording,_i r [ d cordi ' qﬁgio rep cution
means 272 form?gégogﬁ%i(%sfz'ﬁﬁ%r:jﬁggi%ngr%fc(% e(#:l‘lq{nlg{]he T e or%gi%%gl:fs?égq
i nformati on zoeens fitee GedreomAi rdiing whetPe? ondlaldée acaetve dihgppdhderat i on

zone mengry 2f3eUshdiigh ALLLPHEAIfh thel BUBRLALY oS OTGGE 19 ALBBrIARAETR! i On
to be recorded’in the recording I nformafidn zone, and a buffer nenory
241. The recovdthgthed vegmisaudinimrmatinan 23ecorded déni kther dasiignagedan
optical disc r ' [ t ' .disc
235. 130 The i ot arat F oanreeora pnatiBh clx e ang bo Lt A Kegairn
Figure 2 has bpfarmatiapt isnusedr agovailag Paistant ipfosmathenspt TBYHE.di sc

235 and a fungtbognBle-desétibk@PbBdEeti¢esNheeMEheRVEGCOr ded on the
optical _disc 235. Accordingly, the informati on recordi ng and reproduction

apparatﬁg shown in Figure 2 can be regarded as an "information recording
apparatus” for recor dARgiRfbrhat IBhi P8cOPALhg apbheatudi Sacdsbdihg tbi s

P8 SoET RN T AT R RN
I nformati on r#nbfothagiandreepraingtmediappef athischs then numblergofet?2mean be
regarded as A0f data rewrite to an identical area is limited is provided.
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. BEach 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
pPlurality of first information recording areas is valid is
recorded. The information recording 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 wvalid first
information recording area which is indicated by the
ldentification information; and means for determining

whether or not to acquire the pointer information recorded



10 "information reproduction apparatus" for reproducing information
recorded on the optical disc 235. In this case, the elenents which are not
rel evant to the function of reproducing information recorded on the optical
disc 235 may be omtted. 15 1.3 Fornat[ig% processing Figure 3 shows a
procedure of formatting processing for formatting the optical disc 235. The
formatting processing is performed by the information recording and 20
reproduction apparatus shown in Figure 2. Hereinafter, the steps shown in
Figure 3 will be described in detail. (S301) The systemcontrol section 201
creates a vol &fte Sfegieg f kn Qwﬂgﬁﬁﬁéﬂ d%}B%ng?sV§E@H°?5 as a
\2/<2)I3urr:3 nﬁme, angoginaresnt %ggﬂdﬁa]f ﬁﬁrunburdedi@n}aft@d/%mgtl F?@iﬁﬁ%ﬁmmry
of the menpory circuit . e.system.control sectio urt her
“hstruct s t holBBPFEAr LinsRS TR RO E 08 TSt KR EF hOR P OMARL R Aot ur e,
stored in theugeduneast r vallide npobrye??23,informetionii cal dilses 235thd0 The
above-de cribegogggratiog e§f°§ﬁe°§ %ten%pon%rﬁL SeG ion 201 are achi eved
by, for xaon ) XSSSFF é eadts SFogfgnlg VS the systemcontro
section 201 as the volune structure recording nmeans 211. The optical disc

- 22 drive device 205 rgﬁgf gggt Qagh rﬁh%ﬁ redet er m ned
position of the optical |scﬁ§ ) 55111? enﬁ%tﬁﬁecor |InlgG§(;perati on is

conpl eted, notifies the systemcontrol section 201 of the conpletion of the
recording 5 operation 2) HusSY ctl 2 a
basic file structure, F%é%}gt%r es t%eétlﬁsﬁaccg{‘iﬁugtg?%ugfﬁrgg ?%ftgﬁgg%gépc file
struct ut® nenbegorddngi meAiuneage9rdingute Egamp2e The system control
section 20l further instructs the optical disc drive device 205 to record
the basic file structure, stored in the basic file structure nenory 263, on
the optical disc 235. F¥garapold agiesk si@ o Aiivatratinge sysuekiEsnt r ol
section 201 ape aehimyfskmytidorrdSoeddngl andexespitodcBisRNbpphratagr am
built in the system confrol, section 201 as the basic file structure

recor di ng neaﬂécﬁﬁgin?h °o%¥?@8 ®ditsc drive device 205 records the basic
file stidcture at a predeterm ned position of the optical disc 235, and
when the recording o ion | o | et.e Lii t he system control
section 201 of the cgﬁ%gé ?gh5§fg%ﬁé3¥%%§$a?%éﬂgﬁé?gﬁﬁgﬁ?!> ur?hggsystem
control sectibarRa@ttingaprecasspageinebBsgwpdat lstructure, and stores the
space managenent 25 structure in the space managenment structure menory 253
of the menory circuit 202. At this point, positional information of an
unal | ocat ed area 422 Fiouegjiktishans iandatgpgssueifure 253apniedasnabiari on of

the capgpgity phcdbh@iy4T mddileh Ursr tdrea tRel OQBEﬁQtit'iln% ?Bngégé}LngThESSySt em

control 30 sectlgn 201 further instructs the optica isc drive device 205

to record thePePheEMHA R EMPLe rlict ure, stored in the space managenent

structure nenory 253, on the optical disc 235. The above-descri bed
operations of the Sysﬁf&‘&z‘?é”%t igla flowchart illustrating a procedure of
file recording processing in Example 1.

25
Figure 6 shows a data structure of an information
recording medium after the file recording is performed in
Example 1.
30 Figure 7 is a flowchart illustrating a procedure of

file reproduction processing in Example 1.

Figure 8 shows a directory structure for managing



- 23 section 201 are achieved by, for exanple, executing a control program
built in the systemcontrol section 201 as the space managenent structure
recordi ng means 251. The optical disc drive device 205 records the space
management 5 structure at a predeterm ned position of the optical disc 235,
and when the recording operation is conpleted, notifies the system control
section 201 of the conpletion of the recording operation. 10 ( S. 304 ) The
system control section 201 creates a VAT structure, and stores the VAT
structure in J Iﬂgpqu 22 of the nmenory circuit 202. The
systen1contro%pgggg(ﬁgéﬁﬁi#%?% erlﬁﬁéaucts the optical disc drive device
205 to record the VAT structure, stored in the VAT structure 15 nenory 222,
on the optical disc 2 e qb ~degcrg QEEE i.ons.pef .t 4
control section 201 a?ggg?%i es\i;e ﬁwg ?ordag%grrp e,@igeig%u??na ra]:eecon "ig{B
program bui | t i ommatdypsy @aneodiny dlxafwdie dn 201 as the VAT structure
recordi ng means 212. The optical disc drive device 205 records the 20 VAT
structure at a predeterm ned position of the optical disc 235, and when the
recordi ng operation i §199%8| égeﬂ}o‘ﬁ%tq fadsa sheusfyrendtait daf agaatiion 201
of the conpl etde@drdfingifed EAHHVIh PREH BEFHATItEDH eR8LY ded¥Sr s
control sectlgn %Pl instructs the optical disc drive device 205 to record
data in the reloldehg €nflor mat i on zone. The drive control section 231
creates a first registration block 176 including an entry sector nunber

(poi nteg i nformation) _i.ndicating the 3 osition_of the tragilin d of the
| at est ?‘lol e structur eFélggﬁea#\él %‘%ﬁf 4 gﬁ%ﬁuﬁgﬁ\lcf\'}’é%‘? 24 %ﬂ?&ﬁ% f or

i dentifyi ng areebrdinggmetidam accohrdikhg toExamphle Ri.rst registration bl ock
176 in the recording information zone - 24 nenory 273 of the nenory
circuit 232, and records the first registration block 176 at a
predet er mi ned positi ofigareht2 ggtawsla date gBbuctore exfamn énformadiione
control secti c h kS i i,o 6.n_a ftitst 5
regi stration Sﬁfgg%ﬁgg gﬁgiﬁgcgfgg? gﬁbggg%ﬁggérngrghgggﬁﬁghgocguH%&&nit,
the couhP bl odR RavfaRgmeAeindExemPilea’i-on nunber of the registration unit
in which data has been recorded. The above-descri bed operations of the
drive control section_231 are achi eved by, for _exanple, executing 10 a
control progran1buiItF}ﬁuFﬁelﬂr#ﬁu?(ﬁ%ﬂﬂé&aq$e&9#8ﬁtﬁgfi§§ fhBrPEEEHEPNg

i nformati on zofilefikeordcogdimgnpraééssignihhexampoedpng operation is
conpleted, the optical disc drive device 205 notifies the system control
section 201 of the conpletion of the recording operation. 15 In this

exanpl e20t he recordi nfigwee at4 drs & fillberchagitstilatusarahliagkaaptdotbéure
recordi ng opegat | o b erfo parately, but these
recordi ng opeégt#ggg %%§P§%8g3$ %r%gggggégﬂgré%tﬁgsggggF?gure 4 shows a
structure of data recorded on the optical disc 235 after the formatting

processing is perfor g r sTheowd! H'Eafh UGt R A o &H':é@@%ﬂﬁ%giéfﬂ' ume

structure recorded_therein, The volume structure_includes

recogni ti on sEgERREENA/MeGhyn ndCreEdingt FonExampteadi on of a volune, a

pri mary2sol ume descriptor 442 having attribute information of the volune, a
processi ng

Figure 16 is a flowchart illustrating a procedure
of file recording processing in Example 3.

Figure 17 shows a data structure of an information
30 recording medium according to Example 4.

Figure 18 is a flowchart illustrating a procedure
of file recording processing in Example 4.



30 system descriptor 443 having information for the processing system a
partition descriptor 444 having partition information, a |ogical vol une
descriptor 445 having recognition informati on of a |ogical volune, an

unal | ocat ed - 25 space descriptor 446 ?aving i nformation of an
unal | ocated area in the vol une space, ni erm nating descriptor 447
indicating a trailing end of a basic descrlptor sequence, a logical volune
integrity descriptor 448 having 5 information of an integrity state of the
| ogi cal volune, and an anchor vol une descriptor pointer 449 having
information on access start to the volune. The information recorded in the

vol ume structure areaFigunetl9d istidved at dathesab@uﬁuﬂésﬁf idzed nFottatabnt ypes.
10 In a basic file struct [e area 4§%n éo gates file structure area 431,
ha&Rl

t he basic fllﬁeg?FG&Fgr@e $UP RGP elé structure includes a

file set descriptor 450, a root dlrectory 451, and a file entry (root
directory) 452. Z5 | C St (&35 421 of the | atest
file str%cture area 4 %’afﬁefgg ?ﬂiﬁ é’r?étr (isltir é"qgsar85898§8.reThe
space nanageneﬁtugdahetpchésmimmknftdnaantﬂy(xantai'$mmmeredhrgx&ﬁﬁle20 In
a VAT structuge area 40l of the latest file structure area 431, the VAT

structure is Técorded. The VAT structure includes a VAT 454 and a VATI CB
455. The VAT 454 and the VATICB 455 are data structures defined by the UDF

25 Standards . A recoggdiige POS ik Qf @Las@Pué‘E'uPQtdfF%' T:Qh%%n‘tioggfﬂ' cat ed

using a virtual address In a virtual ress space an ogi cal ress in
a | ogi cAP addP¥RsRAMadéscThe VAT 454 retalns t he correspondence between
virtual addresses and | ogical addresses. The VATICB 455 indicates 30 the
recording position of the VAT 454. The VATICB 455 is allocated to a sector
at the trailing end FL1IRECarkda AF wRi AMQFE dHagnam [ dddPgdaating 28 The
rﬁcordimr;g i n;@tf@bt@ﬁezaﬂf_e ahl 1i n fstmaeson Q@@l&trdlilihlgt la];ﬂi ff@prd&_ﬁbﬂﬂaﬁ! ng

t he nunber of_a va regjstration un pLurality of registration
un e i nel uai wepRetee, SPLRG R ey eRELenAl ‘nfuPhBl atekcond £ 2i st at i on
unit 5 183. In the count unit 141, only a first count block 171 indicating
the identification n f|r ISt unit 142 |s L or ded.
In the first reglstrgﬂP n unf%q%h fﬁﬁ F%taﬁégggfﬁagpgnabP %ﬁﬁehaving
an entry sectef ¢mmﬂnmtﬂ@malnﬂib@trﬂgor@bngosrocgﬁaLHQO |nfornat|on of the
| atest file structure area 431 is recorded.

BEST MODE FOR CARRYING OUT THE INVENTION
20
(Definition of terms)
The terms used in this specification will be defined

as follows.

25 (1) "Sequential loop recording” refers to
searching for wunallocated areas 1in a predetermined
recording area, allocating the areas based on the search
result, and recording data in the allocated areas.
Searching for unallocated areas 1n the predetermined

30 recording area is achieved by searching for an unallocated
area in a certain direction from a predetermined position
and, in the case where the search reaches the trailing end

of the predetermined recording area, searching for the next



Data is not recorded in the second count block et seq. in the count unit

| 41. Data is not recorded in the 15 second count block et seq. in the first
registration unit 142. Data is not recorded in the second registration unit
143 et seq. 1.4 File recording processing 20 Figure 5 shows a procedure of
file recording processing for recording &7frle on the optical disc 235. The
file recording processing is perforned by the information recordi ng and
reproduction apparatus shown in Figure 2. Hereinafter, the steps shown in
Figure 5 will 25 be described in detail. In the follow ng exanple, the AV
file ( AVf ilBpgljocatrd axeqifirom ther leadipg)end gy thecBrefstermibether eof
are recorded pacbbaingt aeah.di 36 2Reshapbpdribatdahd SkedabHteaihawap n
Figure 4. 30 (S501) The system control section 201 acquires positional

i nfor mati on 4B9CBFAARI(IndS SRR FEFEEL S obPt RE LRGP ZRIF elRnfiry 453

whi ch has beegeteaint @itBetspace NeRagemeatmst auet BiAoAPHBLY .253. The
above- descri bed - 27 operation of the systemcontrol section 20l is

achi eved”by, for exanple, executing a control programbuilt in the system
control section 201 ag2)htay@ate needgest dataucidiieatrianpadilpgreens 251.

5 ( S502 ) The_s em gontrol .sectiion_ 201 allocates the unallocated area
based on the 8 s%iéﬁﬂaﬁa?ﬁfSPHBFPéﬁOOFa?ﬁe unal | ocated area acquired in

step ( S501 ) , and instructs the optical disc drive device 205 to record

d f fil 0 i |8 ' I
cgtn?rgl Sgcf\ivonl Zgllf Léﬁl@r‘ '?r\ég%gélaf%e%ﬁe?gﬁtér3&?.%?%&%%%2& §¥§ E(ran AV

file (AWile-a) 641, stores the file entry in the data nenory 221, and

i nstructs the19p$§5ﬁ#lﬁiic drive device 205 to record the file entry in an
area continuous fronfthe 15 area in which the data of the AV file
(AVfile-a) 641 has bebh Examplrd . Smipierpaties sgsesdingnmediudecefon 201

i nstructs theyRpéthCile Hittbed b¥et fRys (ht)eanOnk 6Ed A ed R 13 thie H¥mbil e
(AVfile-b) 643 and a file entr%ﬂéAV file-b) 644 thereof in the continuous
ethednandsa

areas. The abdwe?diScltiBitede _ndfaR naPRIEREWT cHOF r BPCeEd{Ngn 201
are achigved Pufofmatgéggahesueﬁes?t%mﬂbfm@agéﬂofeemﬁgiggghua%ﬁmlnaﬁael
system control sectian as the file recordin n . e optica

s dr i ve. debi DETH08 (b, AE (PRI nEnE| GROF TR WP HPERRE S ned
posi ti on of thec@bdedtorasudhsan 285formalt ivmenréderdirgrdedjuopeialiba is
conpl et ed, nq&é%éffbé e systemcontrol section 201 of the conpletion of the

recordi ng operation. (S503) The systemcontrol section 201 creates a 30
basic file structure, and stores the basic file structure in the basic file

201 further i nstr uct s tHe. SRS dhoeetet e et 6a B0 Ch eyt L Te basi c
file medium to which the number of times data can be rewritten
is limited to about 100 to 1000 times. The present invention
is also applicable to an information recording medium to
which the number of times data can be rewritten is limited
25 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
optical disc, a magnetic disc, or a magneto-optical disc).
In this example, the information recording medium is an

30 optical disc.

In this example, information to be recorded on the

information recording medium or information to be



- 28 structure, stored in the basic file structure nenory 263, on the
optical disc 235. The above-descri bed operations of the system control
section 20l are achieved by, for exanple, executing a control program built
in the system5 control section 201 as the basic file structure recording
means 261. The optical disc drive devi ce 805 records the basic file
structure at a predeterm ned position of the optical disc 235, and when the
recordi ng operation is conpleted, notifies the systemcontrol section 201
of the 10 conpletion of the recordi ng operation. (S504) The system contr ol

section 201 crexresdugesyiEemiehmdarimatiqn recerding nedlam 1aa fjdee

managenent st faelalde® 181h5C SPAGE STHRAITRN baskGUshUt§e BIPI(WUM21r¥a115 the
menory circuit 20Z. At thrs point, positional informtion 666 of an

unal | ocat ed aPdgkpforgas) grafpssinidod®e ther SHRL6h BenEBI-dfr unal | ocat ed
area #2 ( 621 ) are registered in an unallocated space entry 652 in
consideration of the capacity of _a VAT structure area 602 20 allocated in

step (S585). The syst & ddift r SPLLE¥EREN RACTIREIRR - | Ast I8REELRHRT 0pf cal
dihsc drive depodetd®baha tiee dikd %iﬁ?ﬁgge@@@@ﬁﬁﬁatoﬁtﬂ}&tﬁﬂﬁﬁr‘g\?ﬂhﬁ in

t he space managenent structure nmenor , t he_optjcal disc . e
abovePdescri b&FOLE 2P W?iblf“ aFe asy‘g?éf‘ﬁ'%oﬁfjr%l SE§8§EEFFOHa§81aa ta

achi evled by, &aruexanpl eﬁfaneduuaiyng:me CECNA I8 7 p6OgUBM bUhH.krgir:BatLhBiS}tSt em
control sectign_20l].as,t o nagenen tructure . recordi nmeans 251.
The opti cal dr &g 9vgtagéFgggzﬁgggséngge%ﬁ S?pgfgcﬁ&%ﬁﬁgﬁﬁh?ggi Cture at
a predeflérm ned position of the optical disc 30 235, and when the recording
operation is go d i.f.l.es  tthe s ontraol section 201 of the
cgnpletion ofifggbgggofagﬁgkgggrg%i%R.xﬁEigkg ?&FQQ S505 ) The system
control section 201 cFaéguse 4 Shgwst pnceyemplanyt datpestruetun® ofrabture
in the VAT stppuelinng FRERLY 222 of the menory circuit 202. The system
control section 201 further instructs the optical disc drive device 5 205
to record the VAT structure, stored in the VAT structure nenory 222, on the
optical 1di sc 235. TherphetridesicaiBethH&Pear féa@nen dirddeaSychane epateol
section 201 are _achieved by, for exanpl.e, executing a contrqgl program built
in the systen?EGnFrGFagéEP oftt98i agggﬂetvﬁfegPruc&ﬁ?elPEéﬁﬂﬂi%§e%01ﬁeans
212. The opti pabvdtisd dni & deriexe RObtienoods thiee oAl cdl uBisk ¢ atrha

predet erm ned,positjon of the opti di sc 235 _ and. when recordi ng
operation is %gﬁélé gaa,r%af)f'fsf?lég&%%%éslg]s% n?"gtoénlf pg%tgg&?%nq%gpggcf‘xﬁe
conpl eti on of dike.r etlve digigimpepideod.s 1hteSpoded Peewsent Ehecbatdelin
section,g01 i u i C di drive device 205 to record data in
t he rec%§dingg?%?o§hgt%g§ gg%g.gﬁﬁehgg?Ve control section 231 creates a
second registration block 177 including an entry 20 sector nunber (pointer

information) indicatifigetheados td:Un Had Rerbedirking ¢Adoehathen! abgat file
structure area_and a version nunber (version information) for identifying a

valid registrattorlrted dheredanhelRe i tPTENS dnfAHR Wi ko711 4 t he

recording i nf @haBbEES Z668nEUNENBAY 2HIuehlike F Fig stiratiion d82tsand
records_the second registration block 177 at a predeterm ned position ( an
area cofifi nuous fromthe area in which the first regi stration block 176 has
been recorded) of theTlptvahimdispacEhasThevahame- desacithed apeaalobps of

the drive control, sect] 23 Q,.are | e b f nple, _ex ting a
cont rol progr%n? B??? #%f?h%%ﬁg?g%r%o% %%IYggtt¥%% gglfgget%ge?%cgggfng
i nformati on z903 arst 408 ajlocated Zhkerdtfron Thellecated myagsedii,oh22s

conpl et ed, thfzgpgﬂﬁﬂlfﬂSgrgnaﬁaéEWLQQng5no valid data allocated
30 thereto.

The 1lead-out area has an extended recording
information zone 112 allocated thereto.



- 30 notifies the systemcontrol section 201 of the conpletion of the

recordi ng operation.

optical disc 235 after the file recording processing is performed. The
vol une structure area 101 has the volume structure recorded therein. T

detail of the volune 10 structure is as

Figure 6 shows a structure of data recorded on the 5

he

déscribed with reference to Fi gure

4. An AV file area 601 has the AV file (AVfile-a) 641, a file entry ( AV
ile-a ) 642 thereof , the AV file ( AMfile-b ) 643, and a file entry
(Avfile-b) 644 thereof recorded 15 therein. In a basic file structure
632 of a latest file structure area 631, the basic file structure is

recorded. TheleSiSQrﬁEltﬁrl‘ét6P@m&ﬁfb%h*ﬂ€!6§_ ;l?e@@i‘&il%léﬂd eeprbauakiba ) 20

645 having information relevant to the AV files, a file entry ( Dat af
646 thereof , @RRaRF¥Srectory ( AVDir ) 647 , a file entry (AVDir) 648, a

file set descriptor 6ffgugel 20§héks &bl @Reriryafdfarhata odntrekortgaly
di rectorﬁé1 651 thereof .. The AV directory (AVDi r) 647 includes positio

25 infor

641 and positional information of the file entry (AViile-b) 644 of the

file (AVfil e-b) 643. e file set descriptor 649, the root directory 6
30 and the file entry'-ﬂ(:ll 81P€co gW:fQ'é%B

at©B*R r

Poot! T TR 652°aF

area

ile)

nal

t i oANEf TERECANCE 10/ APPRAGYSe- a) 642 of the AV file (AVfile-a)

AV
50,
di ng

position (| ogapphratdsesarlulysupdsysbem acdmgralalseaddroes 2011 BhmeMATy653
describing the.cort den b en th LI addr.esse ngl .t
| ogi cal addr e?%ﬁ%}”? ﬁﬁ'eva\} ﬁ%gg?%}fﬁgﬁpso% :E{a %ﬁg@n‘l ’bgg‘gc%éso;oetgl uas]i ﬁ%sf’ h

sane vi idual

dudvesdeviEer 2@banplHheseeelamentts rmreosinnented theetiche

descri pt or 648tﬂ8§i gpat gg ngt bes! 9giscal vol ume descriptor 445 is 5

designated using a virtual

dress”. "Even when the file set descriptor

is recorded at a new recording position (logical address), the new

recording position ofphbe shidi@nsS&ofiesSr | BELE16A920aN N AFEES SEE1 e
updating the | ogical addreSs in the VAT 653 describing the corresponde

10 bet ween t h&tTRFEHES FRFIGET afganfe 2bYi £8F HRIFREILRT 15 ¥o4pRee

nmanagengst st sughdtaral exNbhedlstiect @testeptb@ust1vht metnd e H3tor the
space nanagenent S&I’ ucture 1I's recor detd. The eSp%X% g‘ggggg%nt structure

20

25

30

ucing the volume structur e recording

repro
means 212 for recording a VAT structure, VAT structure
reproduction means 215 for reproducing the VAT structure,
space manadement structure recording means 251 for
recording a space manadement structure, space management
structure reproduction means 252 for reproducing the space
management structure, basic file structure recording means
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 216 for reproducing the file
data, and defect area management means 217. The system
control section 201 is implemented by, for example, a
microprocessor including a control program and an

arithmetic memory.

The memory circuit 202 includes a data memory 221
for temporarily storing a file, a VAT structure memory 222

- 31
e
set

649

nce



15 includes the unall ocated space entry 652. 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. 20 The recording

i nformation zone 111 includes the count gﬂgt 141 for designating the nunber
of a valid registration unit, and a plur ty of registration units
including the first registration unit 142 and the second 25 registration
unit 143. In the count unit 141, only the first count block 171 indicating
the identificatiqgn punber of the first registration unit 142 is recqrded.
In the first Pé’"&%st?%l{:i GFitmetlS ofhetepetaryysy Q%qubno%l ofs,lke 1781 and
the second regtsucatire) &ldadceldnhaemedtast et tyrs atdnyrydQs5Bumded &3

i ndi cating the itignal information of the |ate file structure area 631
are recorded.aFa%' etdCo g R?ﬁﬁrxrﬁggﬁi%ﬁd°¥e§h§tFRFFSnWﬁWﬁﬁ?mPPf i's
t he | at est regitsucatiren b4 obkshevifiigd hetyvactdrenimeyhosgctz83 used2 forunber

663, by conparing.a version nunmber 463 of the_first regigstration hlock 176
and a versi onaﬁﬁ%&e é&osft?Wﬁeo%aeI@()r?%otr@&es?lfav?%h)aﬁ cilﬁ'?raé’o .ug'eSpace
managenent st stcuetarise memafy eR23witded efer ermxd tihondliigur er 1 tempersmgce

managenent str r | e i ac gqp tructure is a
structure forS¥§E#§%a§%ngh%dg?fﬁﬁédgeg%?€¥%%tﬁ%ﬁ 0 %%ﬁﬂﬁﬂéﬂﬁégh&g °§Péa
which is a coB4nuous area existing in the volume space and in which data
is recordabl e. The space nmanagenent structure is necessarily recorded after

sone data is recorded on an optical disc. 15 An unall ocated space entry

155, whil®h is a spaceTheneptheal diseduive devdicgde85alnelede ptapAriyg 185

i ndi cating thabntheieakkyibh 281Unal hemdkgd cIRees ek, -ARd reedriyiage!
information of at |east one unallocated area 20 existing in the vol ume
space ( in t h@8naxERBredursdan Reangutdd 1, Thasge icdenentd aheacrorerssdof an

unal | ocat ed akgae#ith pesel 9ha?ahnfiarerhadNbh&/ 283 .an unal | ocated area #2,
positional information 188 of an unall ocated area #3, and positional

information 189 of an unallocated area #4). 25 In order to record | atest
i nformattson whi |l e novrhg Gheveateatrohf pegatiban2B8roananutesetreporiiag t o an

outer portion,of the optical disc Ltional info tian_of _unall.ocated
areas is regi%PgPe aFﬁBPhezaﬂgllgggggéiggacgeahs 271 for recording
information in the recording information zone, and

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

20 information zone.

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

25 recording information zone, and a buffer memory 241.

The recording and reproduction means 234 records
information on an optical disc 235 or reproduces
information recorded on the optical disc 235.

30

The information recording and reproduction
apparatus shown in Figure 2 has both a function of recording
information on the optical disc 235 and a function of



30 entry 155, such that the positional information of the unallocated area
external to and closest to the latest file structure area 131 is registered
in the innernost portion of the unallocated space entry 155 and then the
posi ti onal - 33 information of the unallocated area external to and next
closest to the latest file structure afedl131 is regi stered in the second

i nnernost portion of the unallocated space entry 155. When the positional
information of the outernpbst 5 unallocated area is registered in the

unal | ocated space entry 155 the positional information of unall ocat ed
areas is regi §eereéupﬂan9h%nﬁwam¢ QR eeeprded ot rihe opticads dige: 2

positional inheeBRbiAg19f, the IiMFIrvRtl diatd @8 Bty aaed réptaauett%ﬁd in
t he next innernbst portion of the 10 unall gcated space entr 55 and t hen

the positionaPfPPRAFBFHEL i BRCHF tife AdBuhennér nBlR | 155 ré&§ i 8n
registered i R"lﬁﬁoﬁﬂ&tibﬂner mbrmmtgl on efﬂphat:d‘a:utrfﬂ I omtded saaeeaeﬁt_:;ry )
155. 15 n t shown t he ocat area #1 124
ot orhan |t EnERETRE SeBO BN, shiy ortlcBa e 2K o EF (B 815458,

Accor di ngI y, ébempnsstwhiatl arefrvtnmekilerah@6t ofthehfunotd dbn et edcaraangl
(124) is reg| red n the ung | ocat acg ent 155 as.the fifst 20
bosi i onal T niBERER i SRETERbndi St BPRatToh P, SPLEREY

unal | ocat ed aAbae#ﬁatiﬁé).yLobmemmmdtetdrr aielcdorglimgdanfl répreduatikonpace

is registered n t 5 gnt 155 a o]

posi ti onal ?%E%%%?%% %&?@ t e posi ongl éé{ o?ﬂsr%t% #%%g edgf gLghean

i nner nos@ unal'inﬁarmdtaoaa #eBr(Jdlthl_lt)nl napnerabuat’m Epucerepredgeingred in
the unallocat efleSPages ShIFdedraddn! AGAI00 S Y . |1 QTR L0

Finally, the 05|t|on i nformation 19 30 the unallocated area #4 (122)
i s registeredthe efemgrir wbdichd agmareentedevantador e rrgtiri efonal

i nformation. f@pieaﬁcmansﬁfohhstpeﬁl +b8b8RleaNbRT tRET &Pt PEal ha1yBabEgCcat ed
areas is registered in fhe_unall ocated - 34 space entry 155 in the order

of the unall o‘E%Ye'dea?’@% %¥gd¢ 124 ) , the unallocated area #2 ( 125 ) , the
unal | ocesed area #3 ( 121 ) , and the unallocated area #4 (122). 5 By

regi stering t£e u]?al I Ogﬁ%r?d areas in the unallocated space entry 155 in the
above- descri bet of 9EPa ?&5?‘8?%@f‘8%e data in the unallocated areas in
the order of registraigure 3 shewsmaptrocadedesfatormattyngSirocessinan be
recorded whi | £ DYihatie IRl Eipd ol oy Ugtuc e 23522 | Bl L0gnopLl 54!

di sc. resu concentration o atad rewrite in a speci an be

I'C area
avoi ded, and phecesstug r bsiceenfoxiné@dchy el mxcarmmqruow«cmr@mg band
preventesl 1ol frbdfc 2R alfitha s Bha ﬁﬁ%&g@%@ o0 hBfeoRbredl, dmg |
del et ed or e ted an area whi ch een use far econes unnecessary

Posi tional i rﬁ’éﬁ%ﬁ%‘hw%fi% h%i%H’é%t %\h‘t’%l dfeECEibrRe kB 1§t 211y egi st er ed
in the unall ocated space entry 155 as positional informtion of 20 a new
unal | ocated area. \Were

unal | ocat ed, space ené[ 1253 the | ti onal

i nformati on of the né %p]r‘eg{'&%‘? eS8t %‘HaFPBEEgZdSSFe %s e%l is
cal cul at ed f rvonvirhe sm.tdﬂur'iﬁh.nbtlhdﬁ.mt pea- désltbﬂauédlﬂaamahedeﬁs easchal r eady
registe gd in the un:gllocated ) entré/ jl'g A—é‘ﬁ“ resulte Jtal{te o
positi o i ntoriel? o o Lﬁtacﬁ Tt R RIAR AT
appropriate pnslmme)rstnua‘tlw:wmatnbuyazw cphibe menoyy Iﬁi—'::cult 202. The

system control section 201 further instructs the optical

disc drive device 205 to record the volume structure, stored

in the volume structure memory 223, on the optical disc 235.

30 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 volume structure recording means 211. The optical disc



In this exanple, the location of registration of the 30 positional
information of an unallocated area in the unall ocated space entry 155 is
determ ned based on the positions of the unallocated areas in the vol une
space. Alternatively, at the time when an area becomes unnecessary - 35
because of deletion of data, the positiof# =i nformation of the area which
becones unnecessary may be registered at the trailing end of the

unal | ocated space entry 155 as positional information of a new unall ocated
area. Still 5 alternatively, the location of registration of the positional
i nformation ofrdNeundeveat e20%r 225 dhe theal VOLHMEd SPHEGtBREr AN 58 may

be deternlnedpQ@a%Qegmlh@a PoEa t3lonMy£C Rt Hh @ piRa IMH it Besp s dRpREessary
is recovered as a new unal |l ocated area. By this method al so, 10

concentrati ont88 H8FATALRA; PRETAt40BpEE| FoMPLR kR c AP HELIRD i thed SYFAEMret hod

of recording ¢ahirbhomettidies0P0bEI Ahel CokbIUL£In POEL kAR 3@ERLdiing t O
t he present inventigon is 15 also applicable to a wite once type disc. In

Figure 87 t heOP8L8%RBre there is one control file for which data
reliability is required is described. Alternatively, a plurality of control

fil b ded t | di In t th trol

11 6e may be 1 ecor ded(PHofhe Es AR et Eirraty st ek St o201 nEPRRERPI 8 ar ca.
When tlhe]c Si zeba’sibhelazenétntcthtes andsm:l-es)rtrmemst:mla ﬂiurd)erté'ui:tulnet ]
contro iles,is o) recor e
basic file st fLBch agrieag?'%% s?’h%‘? %“L E_S’hgég e%ggﬁ?er%?& Clgggug
easily a©cesse02v.\he’rhe ema‘mqomttrimé. Basﬂ:ctohl 2@l sfuxither dreteaictwhehet he
size of the cgaiighyfidies |d-dvd IePlodnshst 15 a %fnd NGaEP0! EPhf 1 | €3

is large, the ontrol il'esare pre erab recorded’in Il é area.
The reason issfcwaptuwe,sstergd bn the hagkeifile &tguqiame memory 2483 .be

kept small in hhtﬁeweﬁtiballalgbeéhstha&hayabseeteb@@r&%%dcaghiaklahges and
file entries thereof AV file area, concentration of data rewite in

a specific ar e ihe ystem %n%t Fﬂ@ti'-ﬁ’é 201 zre @rhievedb¥s £8F be
avoi dedy sl t 'éxaﬂﬁibb|éxé@uﬁ@h&oEﬁbbﬁQEoleﬁebéraﬁ baidtceht @he diykesfnl On
based on the recordtH g o& |nfor t1.on ich indicates the _next
recordi ng posFPPER%4e ?51%? 291 ag éﬁg're RAHEt U e L eF8E AL Enal
i nformati on ofmehhe 26ka vmeéeopiat@al sijrmcdnimzl deivd cRC QUisT eechrds the space
managenent st ggg&gr file structure at a predetermined position of the
optical disc 235, and when the recording operation is
20 completed, notifies the system control section 201 of the

completion of the recording operation.

(S303) The system control section 201 creates a

space management structure, and stores the space management

25 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 a

space entry 453 in consideration of the capacity of the VAT
structure area allocated in step {S304). The system control

30 section 201 further instructs the optical disc drive device
205 to 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



10 1.6 Data structure of the recording information zone Figure 9 shows an
exenpl ary data structure of the recording information zone 111. In the
exanpl e shown in Figure 9, the recording information zone 111 incl udes one
count unit and 250 registration units. 15 The count unit includes 10 count
bl ocks. Each of the 10 count bl ocks is~, 2for exanple, forned as an ECC

bl ock which is the minimumrecording unit. Recorded in one of the 10 count
bl ocks is identification information which 20 indicates which one of the
250 registration units is valid for exanple, the identification nunber of
the regi strat FeRtLARt AW vRrehachdevegi R¥ at FOR ISPEEP ey eXeeRELRG| Ad

entry sector aaﬁb%;(rjﬁfegﬂad BlEr€iih RELOSISem IE6n L8N Isdbit fod Sousad for
searching for a valid registration unit from25 the 250 regi stration units.

Use of the coliRf BRAFeaMPRBRECPARBT| SLEYFtERE FeSREAIRINERBBF 261lbe ABBui red
by readi ng onbyt9881Vval $8 d€Gie Gedtiicen20bi fecdd-ddaiHe \rﬁ%@enﬂaﬁhbeinaﬁt
e
F e

registragion upits, 30 Each count. block s rew.itte n
donti f Bt of CRURBBFSOR Ll ADNARG tPIRUReS AT M. Ah,

the .
cRRLgEaL disc
Acclolrdi ngly, 288, nuamer mferini)m& tﬁ@g@ﬁﬂﬂl?gb|dpﬁtd1$idre\/\ﬁjsttebmbieeéfiterkrm y
smal | as compar to_the nunber - 37 _of times the reqgistration ock is
owr | tton THECEHELERNEAE] SERCET RINARRE (HPHETo AN otntheaPanRLasLon
sequential |y éfothéheetoading opepnatlhback ( first count 5 block) . One
count block is repeatedly used until the count block becones unrecordabl e.
The count bl ock becones unrecordable for reasons that, for exanple, data is
rewittéd by the nunbé83064) tTheesyekemeckhmirehsecduon ablecrembes aVATI nes,

and the count bl ggkats RlAredoblalelRets d ol ale 1duend oatiberspce,af dust

or the like. en t becones unrecor d ., a secon
count bl ock iBemQEH. 2%Ref tHre memiy cdneuil 3OR -he¥baesyahrBCcEPREBPE, a

t hi rd count bioekibg AFEFurkReth SsBEES th%aéﬁtieﬂﬂltdﬁéﬁlfﬂv% déwesten
until the count bl ock becones 15 unrecordabl e.” When t he count bl ock becones

unr ecor dabl e, 2P EhEREOELGHe NATCREFUCEERY: SAASHLRGIRE V&daP ERUFRuFfie

count bigcks féflobe 22| Brimthellbptihar direcd3ss 1Re nabdes-@ésériBsdt he
dat a has been rewwttten |§.%ggller. 20 Each _of the flrsi reglstratlog uni t
t% t 25

t hrough the 2%@tH2THE078t? yRten Fontded sectignsep FRtREedEach
of the 10 reghgf ridr caxdmploks exedutrined aasoanrbCCpbbaekmwbudhti sntttee

m ni mum r ecor d| nit., Each of, .the registraiion, bl ocks includes an area
used for recd%%?HaHé?aﬁfﬁéggﬁ%ﬁ$%ﬁﬂﬁ§§1 F%e%géogﬁ?n %r%%f?o%)r?%%ggﬁ? ng a
versi on of timeams)i2l2at iThe bipddicadndise dréyeudeuwifer208coedongsathentry

sect or nber o)1 info ié{% '{Eﬁhﬁ i il e
| atest Tile s\{é'gc%ﬂ#lgé%?géa.éggé ac d%l e %g%@ag?iéﬁ%%r?d%%%gfnﬁ%q%%gst
file structur@le®ed35: hand eWRennthgirRGOEGNY HP M tior ekt Forrkdtedar e

recorded in ofetiLfest#Rd it @onieoackedtasandoihes fthstcdmpideident h
regi stration blocks in one,
of the recording operation.

25 (S305) The system control section 201 instructs the
optical disc drive device 205 to record data in the
recording information zone. The drive control section 231
creates a first registration block 176 including an entry
sector number (pointer information) indicating the

30 position of the trailing end of the latest file structure
area and a version number (version information) for
identifying a valid registration block, stores the first
registration block 176 in the recording information zone



- 38 registration unit . Each time data is recorded in the latest file
structure area, the registration block, in which the version nunber and the
entry sector nunber are recorded, is changed. For exanple, when the data is
recorded for the 5 first tine in the |at t file structure area, the
versi on nunber and the entry sector nunb “ &re recorded in the first

regi stration block; and data is recorded for the second tinme in the | atest
file structure area, the version nunber and the entry sector nunber are
recorded in the second_10_registration, block. ln this mann t he wversion
number and ¢ hBCBRERy 203 Xt o AEBPL, CLFGRbE AR 4 ARSHESPBGAS: FI8 FhF 5 ook,
sequenti al |y tegisthatiionsbloeli s76aat oa ﬁ@@d&téﬂnirﬁ@dtlﬁféﬁtiﬁglcﬁ tdlel ON

bl ock. After the,versi.on n er and the entry .sector_nunber corded in
The tenth 16 PBGLEALARLBR BPBck, FoncWamE G S e o G i S TA8E: o
nunber are reQ@aldeedcordshete rﬂﬁrgtegtegiatra)tudsﬂxobkoalgalw(clata ifi rishte
first registration,block is itten). . Then, agai,n, .the,versi unber
and the ent ry teSeesFentaBelndfel d8e P IR SRR 261 HY ATEHNY sod of
sequentially thencbbetzanitrstheegpuntehlantﬂaxﬂng(thmhedbanuﬁicagushrat|on
DLock Ldata | BufRel 130! d AHgNebaEioh SuRY RN W iy Bk oRRETbAg,! N
ver si on nunber andt hé I the regrstration bl ocks one
by one in thi reparded. ZKMnanveadesnrébedammmqn@ iof atbpedifive

registration g H‘Ejk:oiaéb@ﬁ*@f( %33edr Téﬁiﬂkﬁézf 'bg' Egg'eﬁ?é.rﬁﬁh@y ek@?:u‘ﬂh
sector number (poinfer in ornatlon 1S not t osition o
30 trai APng eﬁdCQﬂtFﬁé pPaegxams pud 1t dAncthee dxiag. Cpﬁérﬁdsﬁﬁpéﬁoﬁnaﬁéated

by the entry ggCiKe rBuBRaA nGPLH AéBhat 1605 faboﬁainaen@&}ys R9EL twaen(for
exanpl e, a predeterm ned p05|t|on% in any area (for exanple, the 39

second i nf or n&RPoFECOTGHM PREZAS1M 1he COPP e@hsﬁb?S%Pt#ﬁﬁlsQééﬁd
information r@agekdi agvmeeazoaynbemaear enevvegeeedlabanrt&oaeeebda.bhe 2by
sequenti al Ioog ﬁcording g B exa dat a |sﬁ3e uentially recorded
repeat edl y i n®&akfR®oforREes SanS tPpates r Pfs OPefs 3; each of the 250
regi strasion units is an exanple of the flrst information recording area in
whi ch data is recorda ey S |aI reco uen Iy
recordi ng data 10 repgéte§¥y g%g@ f a p%ﬁéﬁéékgmhp%#éél a%eg ®in
this nmanner, registratbohihiyoqH aaﬂltludnececm‘reiaisig:apebetinpr@f/e;dheaqdunhe
readi ng speed e &yg% e %Qﬁﬁs (IS | ock

i s managed SOb%éQ?L %ﬁghave t he arge t vefgﬁgn Ehgﬁgthgé?égﬁg? ation
unit to whi chopaEatieBst magghst Parfermeoernearsrgs1yThe | argest version
nunber ppdicates the [atest version information. The entry sector nunber
(pointer information)_ corresponding to the |argest version nunber (|atest
versi on 20 infoL, mat i 5huFe ‘8§@d’w§sa¢ RECYGEREe Pt (4R t@ GeGe TR an %K}%I id

poi nter inforeptieal. disd ha3sxagptershthe iformafiting, poeelsing is
regi stration gggggrggging version nunber ( 3 ) is the | atest

25 The volume structure area 101 has the volume
structure recorded therein. The volume structure includes
a volume recognition sequence 441 having recognition
information of a volume, a primary volume descriptor 442
having attribute information of the volume, a processing
30 system descriptor 443 having information for the processing
gsystem, a partition descriptor 444 having partition
information, a logical volume descriptor 445 having
recognition information of a logical volume, an unallocated



25 registration block. By causing the registration unit to include 10

regi stration blocks in this manner, the |atest registration block can be
recogni zed only by reading data fromthe maxi nrum of 10 registration bl ocks.
30 When one or nore registration blocks beconme unusable in one registration
unit, the next registration unit is used.23or exanple, when one or nore
regi stration bl ocks becone unusable in the first registration unit (or -
40 when the version nunber of the registration block reaches a certain
value in the first registration unit ) , the second registration unit is
used. The val spacegdescaipseruAds havingninfomuabionef cumnaldiacated
Accordingly, laielS 30l RRAGHRADhAR S Clt i ndltlid Qe fAWS A | O
units in order to identify the val'id registration unit. By providing a
reserve recor dnddciatimgrat tsalldneg, eng ahizbasid slessrintorn esguandeon

recorded in the rEAPIEHNO JO14AE O TRHR1ANC ddslot-ptSFOr dRE,  iHhvley

ext ended recordi ng 1 nformation zone | shown in Figure 1, the reliability

of the ré&cor diRgorARdHeR 0dn apodd tearidah st@teaiofedhe daHieadase g e t he

entry sector BRgdbeanCagfehoPe ¥&REmé ' Afidddei eSO HdihtdY Ol | GavaAe 111
due to a reading error, the 15 entry sector nunber can be read fromthe

-ext ended r ecolBERFTERAASINARRFFSTHE LRES terds WRdIMsri 0P dOdF MR ihe 111
need not be pie¢bdadd Nnttite hoadmiens@i-aataiet fited gadnottt 1 8meted e tHe

i nformation recordi Z0 11 be provided in, for exanple, an area
internal to tf owgggi%s,qrﬁﬁgé °Rﬁ%§r &t V&SP the information recording zone
111 maylbe provided in the volune structure area 101. In such cases , the
ef fect of preventing c¢aoncentr.ati of ite i 2 ecific.sector
is provided. The r easgﬁ ?gbatsr%é:[ fgrhiéa ngﬁ%?%%g\(%f%%éi#r 8?I %nlgﬁeensdt gﬁltehe
area i n whi chstimacénreyagseat 431 nutiberbasie dtidred et mumt vire iisdiregiogdedhi | e
sequential lo r i i . i's
gﬂf 0@&%«9 £19e §t1°1§<?{8££“i‘i‘wg]%%ey‘§ ﬂ‘i’%gégﬁée% épeié@% f%g’s’or

not limted t e numnber count ocks may
greater. The Aaumrt direcdgrst 4Bl aandpotkle ientaat (reafttdirestany) #82 .nunber
of counggbl ocks may al so be any nunber of 1 or - 41 greater. The nunber

of registration units is not limted to 250. The nunber of registration
units nmay be any nunbdP 8§ §Pacepmapagamant et amed of1radi $heation

units is 1, theteguntrinegt simucharem dted, 4F1Ncethé ishdvd maaagemeytt o
search for the_ valid regi&strati 041 cgnit hNarreI%jr? t he recordj n%ti nfﬂg_r mat i on
zone may be sEFLBELPES FEIY 991 uddPENISPASTe PUHLEPERT oR LAHPE U S When,

for exanple, fheludes the unallocated space entry 453.

20
In a VAT structure area 401 of the latest file
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
25 Standards. A recording position of data on an optical disc

is indicated using a virtual address in a virtual address
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

30 the recording position of the VAT 454. The VATICB 455 is
allocated to a sector at the trailing end of the area in
which the data is recorded.



10 nunber of registration blocks is sufficiently |arge, the recording

i nformati on zone can be structured so as to include only one registration
unit. The recording unit in the recording information 15 zone nmay be a
sector, and is not limted to an ECC bl ock. The optical disc nmay have

i denti fi cation information pre-recorded £fereon which indicates that the
recording information zone is allocated to a predeterm ned 20 area of the
optical disc. This identification information guarantees the high
reliability of the optical disc, to which the nunber of times of data
rewite is limted, dfheKecorsdnsinfeprahionrzane 13atinaludes@ cq®Rt  eason

is that by Swtﬂtﬁl errQé:QiQhé‘giﬁI@tﬁhé ﬁaﬁ%&d&f d1%ang d Pé%gétfﬁﬁi?bﬂl ng
information zone, the Iimtation on the nunber of times of data rewite can

be conpensat dihtlor and i DIATAIdE W Werﬁﬁé-(?t«?éﬁiﬁé‘ HBgEsdeRCAYdAng; ket o

whi ch the nur@ﬁfs@fretgi@c&aﬁidiﬁh@i&emnt@nd%Igemotn@lrtagiéeﬁ:atioﬁouyﬁe of
t he above-descri bed recording i nformation z | | ows

recogni t7 on of43ne Watiie copnd: maditod 4dn endyg e AETFE FBgPEggé?Fﬁt}'Iﬁ bl ock

{Aﬁcor ded thermhdu@fmnb g\/ne']ghé heldanbegiaattibﬁes ninb@at a JEWthe |sitat %er.
en - 42 the, nu of t afa rewit S sti rger _so t hat
all the regi sf‘?%?%‘f‘?%‘?rts by ‘;%co}%l ‘F?ﬁ‘g‘? tion 'iongh reftfé%é,
further data xreagrtsttxﬂattm\t)nmipomzbl ¢hky fajﬂstcaieglgsta:aﬂardn ablddie EX6 ended
recordi ng infor one recordi i nf t|on ne. is_al so
bosel bl 6 to AV AR SuEey et ERReE e AN B8 Rreltatials Tt e
data sttQct urmfcmmtwrort eocﬁnclehe ypeteissc Hi/le neteasituget harea nisil ofs 10
regi stration rp dn one registration unit or by increasing the nunber of

count bl ocks |n one count unit. For exanple, in the case where the nunber
of count blocks in the count unit is equal to the nunber of registration

units, the count bl oggeGaNR H&dtPFaletdey &ttetﬁanseeaﬁaeaodné Piotk@g the
registration unit is updated. In the case where the nunber of count bI ocks

in the count SRt ¥% quﬁ‘ Faunhanihd dnbPatr IRk r’é&‘?‘oﬁd%&%

when t hgs courdeddrt et @l dex erdakqd ﬂuethe p1eef eﬁégzbé@ﬁéétﬂén tthﬁl.ﬁl ke
t he next count bl ock. can be used r}1 er to ayoi d Ei{ratl on of
data rewite 34 a DpLA ?‘Fcn?:Blﬁﬁcclﬁ‘%t‘i( i'h *{ORe SEGER 5‘?\?

sequenti al |y r4x@tdetkg.epeatedly in the count unit. Nanel Y, the count unit
is an exanple of the third information 25 recording area in which data is
recordabl e by sequential |oop recording. In this case, each count bl ock

i ncl uded in thet ¢uulrd neddrdimg lRZtEBSGESﬂHIQSi on nunber (version information )

i ndi catjpg the versi rel N rﬁ%ﬂt t r
(i dent |%| cation inf o(r%q' [ on) §of E‘the regi st r@ﬁa og&nun:f{L'I'Jg %(é&!b%}ﬁ’ﬁbe
above- descr i REPIESHING fKanFeasarddngrie figkean dhntondidsad idlsmddfed so as

to have the The file recording processing 1is performed by the
information recording and reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figure 5 will
25 be described in detail. In the following example, the AV
file (AVfile~a), the AV file (AVfile-b), and a control file
thereof are recorded on the optical disc 235 having the data
structure shown in Figure 4.

30 (S501) The system contrel section 201 acquires
positional information 467 of an unallocated area from the
unallocated space entry 453 which has been read to the space
management structure memory 253. The above-~described



O - 43 largest version nunber in the count unit. The | argest version
nunber indicates the |latest version information. The identification nunber
(identification information) corresponding to the |argest version nunber
(latest version 5 information) is used as_the valid identification nunber
(valid identification information) of thé7valid registration unit. By
sequentially recording data repeatedly to the 10 count unit and each
registration unit, old information renmains in the count block and the
registration bl ocks. Thus, pre- uedate i nf or mation (flles can be nmi ntai ned

on the opti caPPgratien ‘P'ﬁ&thet RESERAPSTARET X Seatians 2P 1chs arhiavas BY -backup
information. #brEianycestectitifgth conerdilngrogiandbuisl PRl tHabyetka a

wite once type dISC as well as f rewjtable disc. Therefore, a common
0

recordi ng met ABALESH REGiSLHb| €0 RSt Heh¢ efPRACELIRARAIEMER BREUGEREE once

type disc. 20r¥ébhdatihg mehhsaksdi.sc to which the nunber of tines of data
rewite | s limted, the registration blocks in the registration unit my
be set to be usable until the registration bl ock becones unrecordabl e,

i nstead of 25 sequent {8500 pdme sgatdinngpitatol] seetiohnzoll allliccated thes t he

di [ f h T k
becorme. unr ecOPALBPEaFEH FL BRESAeR TieoPodttnanal i arTat Fon stk £bA sy
the nunber of unalriaecaxede:th'efg at:lqain:eﬂrlm Step |(|8|5ﬁér) oa’lnd mm:st,rtm”tds the 30
reg strati on Bhoskat aPLacsth i dlebBs! +51AL Soflicad £ A B PRTRE 0T oTuS!

en ra

or the |ike. e regis becones unr ecor next
regi strafion bABﬁklesaMSéﬂl $ﬂ/ﬂhﬁrﬁ}hﬂﬂ§tﬁﬂnﬂrqa .ockheep¥atenl gonhroll t he

count bl ock  ¢oconbESPIER HIU:LCOLARNC AR 8l ST (MY YR LAYl B OF

bl ock repeated?y unt glstratlon becorfes unrecordabl e,

reading time BhedA¥Yafilen{AVEiterd) 6ALl: eharee therfihedenhry: he Fbﬁdl ng
tinme of data §&eamdMory 224, Hid@ih8BriBth @8 ophIeallca sbeldraRRigewideFi | €

reproduction gr0%§§§§;§%rd the file entry in an area continuous from the
15 area in which the data of the AV file (AVfile-a) 641 has
been recorded. Similarly, the system control section 201
instructs the optical disc drive device 205 to record data

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

644 thereof in the continuous areas. The above-described

20 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 file recording means 213.

The optical disc drive device 205 records the
above-mentioned data at a predetermined position of the

25 optical disc 235, and when the recording operation is
completed, notifies the system control section 201 of the

completion of the recording operation.

(S503) The system control section 201 creates a

30 basic file structure, and stores the basic file structure
in the basic file structure memory 263 of the memory circuit

202. The system control section 201 further instructs the
optical disc drive device 205 to record the basic file



Figure 7 shows a procedure of file reproduction processing for reproducing
a file recorded on the optical 10 disc 235. T?~e file reproduction
processing is perforned by the information recordi ng and reproduction
apparatus shown in Figure 2. Hereinafter, the steps shown in Figure 7 wll
be described in detail. In the follow ng28xanple, an AV file (AVfile-d) 158
is reproduced fromthe optical 15 disc 235 having the data structure shown
in Figure 1. The optical disc 235 shown in Figure 1 is obtained by del eting
the AV file (Afile-b) fromthe optical disc 23S having the data structure
shown i n Fi gusérecgnge20stereddingthe Pasic |fliawtinuctiyre memexryAe68i| e

(AVfile-d) . ER7@hL M\B%@cgfzt a%bnasshat TRR QBUVEaheg'ci-‘ib'eﬁ bisa%tt%ngo the

optical disc drive device 205, drive control section 231 designates the
position of tAE fthestsyzsatetzrbmn%lr@hkswtipﬂ 29d @nmtaghievadibyn £re

recording infarogRbhan 2gBEutiA SSEQE)crEHGp%'g&EﬁmC%EEL@ iﬁe“ch'eo?sz'g%ém _
det er mi nes whet her t he desi gnated count block In the count unit is

in an un?ecorﬂ@ﬂté?ét §36F1ﬂ6t2°1\ﬂ%r?:h%/é7sa'51° tHd e BEeusdugg 88¢aREEEIt o

step (5704); RABEn¥NEB1’ NOPhe td1Pt PELHL &PiS & AN HRH deD 205 RecaFRB) the - 45
( S703 ) The drive control section 231 desi nates thed§05|t|on of the next

count bl ock i Raghe £ddRt stFuctire alsPpradrtermined gpesbrieRcPfohhe31

acquires an SoFantﬂf idiaid omslprrhﬁa (wHedenthéi Gaidodid indf Oép@ﬁaﬂibﬁ 8k a
registration b

are not in an® BﬁpiggFaedn%Fja% (%nt %%gé%qaqrr/% gﬁ%ﬁci%g’gt&oqoﬁ% gPWhI e

execut edoa 1Ocomplediiohi off DnerEECondingnbpheateadlng regi stration block in
the registration unit designated by the identification nunber of the
registration unit, thereby acquiring a version nunber (version
information). 15 ( S708594Yh€hdr systemntcopltrodetsentiZ8l 26ki gredtest ae

position of t%ﬁa{?g)ﬁa a?g@énﬁér{@%'t%c%%k ts'%%r‘é%stﬂéilzo%%er ﬁshggafa&hen

unit. (8707) rrve control section executes a reproddlction
operation froffraetuesi ynakhel SW%WW%%@@rWQ RemeEyi ghat ef

regi stragion PEQCKnéiﬁ‘&LL}g”%h%dﬁ tBo2.reproduGlian gBehat i OPosStisnal
unrecorded state, or he versi on nunber recordéd in the registration

bl ock is snal %EFOFﬁéFll?He qpeﬁrspgn FRndeRldofatest peEpsr tl (623) and

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
20 allocated in step (S505). The system control section 201
further instructs the optical disc drive device 205 to
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
25 section 201 are achlieved by, for example, executing a
control program built in the system control section 201 as
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
30 235, and when the recording operation is completed,
notifies the system control section 201 of the completion

of the recording operation.



25 the processing advances to step (S709). O herw se, the processing
advances to step (S708). (S708) The drive control section 231 designates a
position of the next registration block in the designated 30 registration
unit. (S709) The drive control section 2§é acquires an entry sector nunber
recorded in the |l atest registration “bl ock, and stores the entry
sector nunber in the recording informati on zone nenory 273. The operations
of the drive control section 231 S described in steps (S701) through (S709)

are achi eved by, for a control am buj | t the drive ntrol
section 231 as the m?égﬁg i DR SYSdEd ﬁaggﬁgi 'iiﬂf&t%og'ncﬁﬁﬁ Eszafé’ 10 (
S710 )CI The ﬁystgﬁbtgabndnc?e(tblr@rs ﬂ@évmqutr&etﬁhe Jﬁnfth;shmtsmﬁ:u&:mberd
stored in the_recordi i rmati on_zone nenor t he tica i.sc
dr ve. devi co BBEOZY PARGPRRERS e BOrh ek Ot brAM offPa R SHGEL
posi tion of tbectianl 20y farrdhefr LthetkatesttHa b@tﬂ.tcl’au.cﬂﬂse drbee dekdceS
systemc ntro ection 2 n t he_apti |sc VIC 05 to
ioroducd o VATPCEP FePoREL ShANA LS ERE irar 1 et dTorhendT SEE

structure ar ememony abbveemeislmeldm%brtﬁtscowsof ﬂ‘he a}pstrenfﬂeem:tlbled
section 201 a d_by nt_r ql ram
built in the é? ?é%ig)é%t ?gl tlgiéc Y%ﬁ%&ats %&ﬁ%ﬁ%ﬁru% %ﬁ% Fégﬁl%&u%u on
means 215. ThbYepforat¢xample dréxecueing e 205 tiredd prograpAbudB t13n tbeor ded

at the traili I S
VATI CB i 57 inggﬁge@/&égfg?ﬁ%t%%@%%%irﬁ S&s;:j& TEtuc $ﬁ%|er %%F’g’%ggggoz.
cﬁéig) Vieh

Next, th8 sysheansodlzel EretoRRL.omh deydsier 29%areicerdsnibeon of

the VAT incl ugge herﬁeeufsaQtVATbEBdetgkh@ﬂédapagﬂtkaﬁ 69“&5@' g&&ea@ure to
that for the 30 VATICB so as to read a VAT 156 recorded in

structure are@d 598,23§nda§tioWE§nt hBevA§cerging PRerghiont iiﬁcPBF‘Blﬁ'ﬁﬁEny 222

of the menoryneticlics 20&.syster contil kecthlth 203! o ¢pet eempiseiban 201

reads a file eftiﬁ (rootﬁﬁlrectoréé 154 and a root directory 153 froma
file set descPFptBf ¥8°RALNE EBAYBFLPAG the virtual address into a | ogical

addr essigsi ng the VAT acqui red in5 step (S710). The system control section

201 also reads a file . \i 150
whi ch are recorded in( %&Z %egeéschnﬁﬁdc?l PgAgﬁ? f‘frog%t%ﬁr(%cst %)lrly) 154
and the root dptdcabdrydizgs, dasvaelde\alssea 2Pbe tant rpcorBat@itae in 148eand a
control file E@{égi?b'ﬁfoﬂr@étrﬂ& SRAEN AL | 35 v ot E@ES&G%;”EM

position of t 11 es el evant information is acquire
above- descri bedeakes 4 iseeenst regassvatianchleeh|l Kedncdmddmy apeenthYeved

by, forzgxanpigsr&¥eCHinBEra ¢pbhih@erPr AgFdRmAildn )i N {8 SySikgn CPRET Ol
section 201 as the basic file structure 15 reproducti on_neans 261.
position of the trailing end of the latest file structure
area and a version number (version information) for
identifying a valid registration block, stores the second
registration block 177 in the recording information zone
25 memory 273 of the memory circuit 232, and records the second
registration block 177 at a predetermined position (an area
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
30 are achieved by, for example, executing a control program
built in the drive control section 231 as the recording
informatlon zone recording means 271. When the recording

operation is completed, the optical disc drive device 205



(S712) Finally, the systemcontrol section 201 executes a read operation of
afile entry (Avfile-d) 159 and an AV file (AVfile-d) 158, thereby
conpleting the file 20 reproduction operation. The above-descri bed
operation of the systemcontrol section ggl is achieved by, for exanple,
executing a control programbuilt in the Systemcontrol section 201 as the
file reproduction neans 216. 25 In order to avoid data from becom ng

unr eadabl e due to a reading error during reproduction a copy of the data

b ded h The,_ | fil
Toved by SoquRELERET oLF (P o P Lt L A et PRRARECIS | ©

i nformati on obfttiee doebbedihgt epératlien30 structure ar ea may be desi gnated
in the recording informati on zone. For exanple, as shown in Figure 10, a
reserve latest file structure area 2103 and a main |atest file structure
area 2107 may be desifheure dhahewsoa atnubhure oA 8latenimecaridonntiheer
2151 and are n S o] i strafion
bl ocks recordgergfyga?hIgi%g ?gﬁratf?(%?) ocks r%?o‘?%glw E’P(g%‘;é%%iéﬁéeg%rdl ng
i nformation zmmaf@m@&dand a main recording information zone 5 2102. There
is a possibility that data reproducti on becames i npossible due to the
causi ng of scratches or dust after sequential recording with verify is
perfornmed. In 10 or defhe o valllugg t sbruatuse fanea t d0Be hasd theenvohumech a

case, the maiglatesteilb@oribdCitiaréd®a 21Qe ki De besame baignd file
structure area 2103 may be provided in the volune space and the positional

i nformatPon theFeeturayipeas cdeseeiledi vithereanenreateal4gurfedmin entry
sector 15 nunber 2151 and the reserve entry sector number 2152. Thus, data

reproduction reliabiljty. ] nproved, .The ipformtjqn t recor in the
reserve latest file sﬁl?éc‘,)t %f‘gea?’é%a p‘iaé g%%i&léliﬁ'er éggﬁéei'ﬁgog%ﬂti on 20
of the infornatfide eathy (mgilgeda) 64 ehewedtl, atke 1AV flideS{ AVELi Le€b pr ea
2107. A VAT 214 ere e n.a c a21 is a
correspondenc%4 abFEHof tﬁgi‘ei FP er@é%g ésf ed:geo al r%%%l’f%%%es of
the | atkst fithmesétmcture recorded in the main Iatest file structure area
25 2107. By contrast, a VAT 2135 to be recorded in a VAT structure area

2106 is a correspondence table of the virtual addresses and the |ogical
addresses of the |at et af bpgistfike gt@ucdesiedagern63aof asdavestaivke file

structure arep2id3:rShride ¢3S thehdhash bl ematgeflueiui-éelm&béﬁa@&t file
structure area 2107 and the p03|t| onal information of the reserve |atest

file structurd@Pegisbileftrucdime iipelpdes.a gpntzol, Eﬁﬂ-%t@?a&ﬁﬁlﬁ-q he main
recordizng i nfeysaia®ing ONRF3tNZt 8 HBReRAEr ¥8 R@eond T4 gy, ordregi e zone

2101 of (he Ay oMl B -SRIt 8V Rin iRty (VBT 4T
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 (AVDir) 647 includes positional

25 information of the file entry (AVfile-a) 642 of the AV file
(AVfile-a) 641 and positional information of the file entry
(AVEfile-b) 644 of the AV file (AVfile-b) 643.

The file set descriptor 649, the root directory 650,

30 and the file entry (root directory) 651 are recorded at a
new recording position (logical address). By updating a
logical address in the VAT 653 describing the
correspondence between the virtual addresses and the



5 recording informati on zone 2101 is an area where reserve information of
the information registered in the main recording information zone 2102 is
recorded. The structure and nethod of use of the main or reserve recording
information zone are simlar to those of _.the recording 10 information zone
shown in Exanple 1. The positional inforrmation of the reserve latest file
structure area may be designated with an offset address fromthe main entry
sector nunber. The offset address nay 15 be designated to be, for exanple,
the main entriPsector nunber - 256, the main entyry sector nunber - 512, the

main entry sesPEiCAANAGARESERS, otheniRe¥nGeFarddng Rasbtion mEn Pee

of fset val ue gBYeBBeBegsshEtk isardhoirthannatipasEeCc @l R&kaf1e, 2BeEven
in the case where the recordi

ing infgrmation ne i s _prqvided in the vol une
space i nst eadt§FOrH&NFealof t?ﬂgBa, °t9'hetbFf eéﬁSf BRE p 8§Eﬁgpitﬂ??entﬁi43n is
clearly provi degighhee@ntby Sgé orlonidsl Rl I decddbtor A5 23s
exanpl e, _t he vol une ce such a he,volunme structure arega 1Ql.. In this
case al 58, suégﬁgﬁflﬁggayuﬂ%gsaa r%PFéc?éigei?OV' Y&& WheR ﬁ'hee%é'rher ?e ect or
nunber is recdedegiphotrhé4Pedd: i recrsmded sapr avimdad. réfoddieng eposdithgn
position info tion.indikcating the next re di st.art posi tion uch as
the entry secggggﬁﬁﬁ%e ‘?h’g?%%&s %rzla am%) rneeco(r\rce)(i:ionr%gj(?srlgc é’g{)é%: %hle‘nfﬁig’ertai n
direction suckethd¢schiptordsid canhbehadeessed bewpdatdmg theSDogicel
di stributed t uty .t hepinf QN i ar, o] i ion
recordi ng rredlgé%yggggiisrtrgp Fon\?%fatkﬁé r%%%%gﬁ%or%iéﬂ’%g?*ﬁé&éﬁag
i nformalPon reetveed thetwdrtuph addveasasd andotheat logicahecafdyepses.
performed i ndependently in the nmain recording information zone 2102 and the
reserve recording informati on zone 2101. In this case, the count bl ock or
the registration bl ocki 8 FRE6EIBZNAIRRGRte SFTRATHLA AFaRer8dd @b HBeto

avoi d 10 def eghtaseassilderet@cturbhaaraiben10f the Gadle Dhaskgehehie
regi stration g{:ock which is the defect_area is different between t

he main
recordi ng i nf SFRBEFBRezdfe BEFEF t hERP e SBAYE MAMRMMRPY nFEFREFRER zone
2101. 1351 n thRcledesVveheeanillogated ospate oenzope68201, copy information
may be recorded in the sanme count bl ock or the sane registration bl ock as
those in the main recording information zone 2102. In this case, it is not
necessary to performIrecdche VAT vétiiobird yaren (602 reSetivee Rotestof tlag
nformation zopeagdile FueR ddn 2 HGHACE1shRlGrel 360LALRGaLS XA gy | N

thi s exanpl e, ormation recorded in the reser at est e structure
area i s copy $Wrechare ohnoiudss tthke néAh 633 candfihe VATICB u624. For
shortenppg the recording tine, only the file structure updated fromthe
previous time of recording nmay_be recorded in the reserve |latest file
structure area. Wien The af$SotHRAARERTPREAPRNEORE FllatidtIudas Eheucture

area, the reseswet | ahast 141 ef30 Hedigindte nAndthée nNHmderoUsE Mai nvapi@st
file structurecnbefsedto Obta”thfbckéjﬁﬁ t he data.,  The evi ous
it i ‘81[

main | atest fFPETEEFRLIOR b FPAR R TR RS A The B £ ous
regi strati on hhebkdbegechenfiihet issgd strrantidreruraitd 142 and the second

25 registration unit 143. In the count unit 141, only the first
count block 171 indicating the identification number of the
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
30 number 663 indicating the positional information of the
latest file structure area 631 are recorded. It is
recognized that the second registration block 177 is the
latest registration block having the wvalid entry sector



- 51 wusing the entry sector nunber recorded in the registration block. As
shown in Figure 10, the latest file structure 5 recorded in the vol une
space is doubled. In the case where the positional information of both of
the doubled latest file structure is inclyded in the lead-in area, the
robustness of the file structure area Vi i's indispensable to recording
and reproduction of the file can 10 be inproved in the informtion
recordi ng medium to which the nunber of tinmes of data rewite is limted,

whil e perform seq ti recordj B ordrn thout..fail, in
t he recordi ngn]uﬁp rrg? g%%%"%ﬁ &‘éﬁ: S HE Fﬁnggadom# t:}’et fdrs st

posi ti onal |nteguatmam10h wmdeSrﬂﬂthpﬂiaddaﬂsﬁﬂnfndmbeﬂrﬂ&Zuoﬁ &hea
reproduction reliahi I|t % tge ap LS Hﬁproved despite the~risk of

repr oducti on BEESH éﬁ EEPR §i8H YHe causes of scratches or dust. 20
It is clear that the Iatest file structure area and the entry sector nunber
are both appllc b tr| nd ot her types of
nultrpllcatlon ‘3 ESPEQ &%b%f%%ggtan5 SR%r%he file entry of the AV 25 file
is defined as a part Héremaafrtbe,swltmtmmrdncet lkiosFégumpl b, theespace entry
of the AV filfahacbReRkied lichle 1Al ke HeBRrhflogi mplici ty of

expl anati on. ase o nformat i on recordi ng nedi umon 30 which no
AV file is recorded, a control file may be recorded in the AV file area.

Still, the effect of hhep%és'r’rﬁtna'g%\t@htﬂ W tURAT 1y BT Q¥rd8EurbN£bRi S
case, "the control file and the file structure thereof are sequentially -

52 recdPded MANAFANGoRAR tdenad 1?#?¥W§t%R&nﬁﬁeaQ1???%l%??ﬁ%@uﬁ5365|ng

the VAT struc{uhieni $s£eonhdaduoust Ef}ehaé}eﬁtimdr QnSEhEC‘Pﬁlt%nélrs&%céaha the
| atest file structure area desi %@% by the entry sector

structure of oRHEMLGR AataLE EFEOL ?PPFFé"asriPsqeé?ﬁ‘b HEFBCtPES may
be recorded. Egenevbgsapily| cecdrfed uafter hevmé datd e Yetoxidedcbur &ni S
used, the effec%ioflaﬁggdlng concentration of data rewite on a disc, 10 to
whi ch the nunBBFiGR §-of data rewite is limted, is provided as far as
the ent$ sector nunber recorded in the recording i nformation zone is used.

An unallocated space entry 155, which is a space
management structure, 1includes a descriptor tag 185
indicating that the entry is an unallocated space entry,
and positional information of at least one unallocated area
20 existing in the volume space (in the example shown in Figure
1, positional information 186 of an unallocated area #1,
positional information 187 of an unallocated area #2,
positional information 188 of an unallocated area #3, and
positional information 189 of an unallocated area #4).
25
In order to record latest information while moving
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
30 entry 155, such that the positional information of the
unallocated area external to and closest to the latest file
structure area 131 is registered in the innermost portion
of the unallocated space entry 155 and then the positional



In this exanple, when a disc is inserted, the system 15 records a control
file in the basic file structure area in order to recogni ze the information
recorded in a plurality of AV files. In the case where only the file
recorded on the disc need be recognized, it is not necessary to record the
control and the file entry thereof in f5é basic file 20 structure area.
Then, the basic file structure area is snmaller and thus the reading tine is
shortened. In the case where the basic file structure area is recorded

wi thin one ECC block as the minimumreading unit, the driving device

per f or ns datainéaaméﬁr9noﬁ€eth¢nuaﬁi%Oﬁaﬁﬂararaﬁ exterRainéPi 8RAr BEXtdi ng

medi um accor dingsEQttfe ﬂweeiaaéstrwm iseFueh@SatBe 9l a d eehesuBgatied or
recor ded |nclud|ng the latest file structure area to be noved from an i nner
£

portion to aniButBe peFPREninyREMEES, BOTHLAPR BEsthacPraileragefegPadge to

concent 5 at .2 oneﬂfrglaﬂ% I et Qha%éélﬁ&r@phaﬁomtd@trﬁofejn@butet:mogen be
i nprove

Exa LN Examp , .a_.met i al recor di ng
e oS AV (TRGLLRCR RROAGEPR! Sar B S HaTED b | R hLoGBHSAesEgGEe. and
a def ect rranag@ﬂr?ltwaa,tg@ﬁ pbsmianamtingbrmm%ted:ﬂ Imnhh.e_olcﬁtteﬁﬁl af:ehef |
structure area w e 5 AV to be r r In the ile
area needs to™H er?%’c%ﬁﬁfé"ﬂfg&ng dﬂ?sﬁf 2 fPeEe ﬁﬂg 1§‘ﬁc@c5€ﬁ§d
wi t hout verifyhepreiumbagen&nformhmuaatn&nthﬁuinmerm$m¢fuhalxecated
descriptor, and a control f|| are r uir 10 reI| S is
recorded with 5%?.%y ESQ%StFE % qﬁ?i (ﬁné%Qﬁ ?@Eyo%Iofhtﬁ i me of
recordi bhg. | mgahtoaatedn smade I enrtas/ albar gndiattdnedi zéhe\/\,hpoeatiancbnt r ol

file or file %Hféﬁrgvefglf eﬂ?é Rdx %2246 7 S %!a%lébé%edmé&a& \?\%Q“d

non- AV data t aracteristics. Ich an
area used forregtetered im/taatrsp&rrdnmrmpéa neéaimroﬁ@hﬂmahlacated
separat ed wi | {pDEe des€EF{PESs. I N the case where unal located areas are
managed in 20 a table formas in Exanple 1, sequential recording is
performed by defining the order in which management information in the

unal | ocpg ed areas is 1@0iHd &xRthplle skoampha Biguysall Oﬁﬁéelﬁinéll;ﬁ@éaﬁé@
managed using an i

structure 25 &reQ, ]ar(g 3 gﬁn‘?’F%?rr\r‘A‘%’c&rodPﬁars 8%%%1?0# r]rgg %Agﬂrglgg:rrent

area in the veotonetspacearka thslfolIomAcgoﬂesnglptiomhearxmmﬂtxmmal a

poi nter and the {ééﬁ$#¥hlcqg%re ke qrdegnggl%ggt ruc ure gﬂf lgggord

medi um as a vor structure ave a
ECVA167 or UDFeqimtexedailn Dhekuﬁcﬂ.ﬂrac;itSﬁaﬁmmedsam;eﬁsoabethﬁsélmscr| bed

in detajd. positional information.

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

25 entry 155 as the second positional information. Next, the
positional information 188 of the innermost unallocated
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

30 the unallocated area #4 (122) is registered 1in the
unallocated space entry 155 as the fourth positional
information. In this manner, the positional information
of the unallocated areas is registered in the unallocated



- 54 2.1 Data structure of the optical disc Figure 11 shows an exenpl ary
data structure of the optical disc 235. 5 The vol une space has a vol une
structure area 10l, a sparable file structure area 1303, and an AV file
area 1308 pre-allocated at fixed positions thereof. The sparable file
structure area 1303 includes a space nﬁnééeﬁent structure area 1306 in a
part of the latest file 10 structure area. In the space managenent
structure area, an inproved bit nmap is to be recorded. A bit map is a map
showi ng a recording state _of each of areas of a certain unit, such as a

h
sector or an EPRECBISRECY 1551R thecordeh@isthednalloratast agpedtl 4424) -

certain unit tBelulHTRIELEY abebnf2 fa263Sethé Wl dadeatips ¢1an9 by 1
in the case of recordeilstate. A col l,ection of bits showi ng the recording

I
states of al12PfetBectBpllpsatefeprea #4 4422)bit nap. In Exanple 2, a bit
map shows a recording 20 state of a unit . An advantage of perform ng
managenept of unal |l ocated area i th bit map is th si_nce the
unal | ocaged areas ar egﬁeﬁ%%?é%lr\l\%%? ngﬂ'ée bi{RFrocatsf oRTsASs 1o bhe
managed, the ahatlotatkd bpacewpnigyf 156din2T5hA dbowve-descaibeidt order
managi ng recording including one, or, seciprs.. . ln this ex | e, .one unit
el tdes aboufragy Sttty PheREefuniehy SFEL R dured ArdgPoFl T PrrBaL i on
zone 30 111 abforepidtratienhoinThberwenaidprgtedf spaaei entrgné55lldatal udes
a spare desig i i QB4 ar i L #gH er
1310 and spar‘ggérlgé;faeng (r}(radégt {Iﬂflil %?éﬁ%ﬁ&%ﬁik}ﬂ%k?ﬂ%ﬁ%%%&reﬁ esftg‘]angfqlggn
informalPon on the gqptical fAisest Al a sesudtur conrentradbionsosufatat ut ed

for by a spargblg; 8690307 Qfed e SPALRR! Ccdh ! Best b'&i&éﬁ,eara‘%f%t 1§H§s°r

3
ot her units. us, when datarewite Is concentrated 1nt l'atest Tile
structure are@ceapyepret hefs dphegbfe anfe datactdestrresieBo3cap when the
entire area bgseyBatHarecordabl e, such substitution prevents the medium
from becom ng unrecordable entirely. As a result, data can be recorded in
the latest file structure area. 10 2.2 File recording processing
15 In the case where the data recorded on the optical

disc is deleted or edited, an area which has been used so
far becomes unnecessary. Positional information of the
area which becomes unnecessary 1is registered in the
unallocated space entry 155 as positional information of
20 a new unallocated area. Where in the unallocated space
entry 155 the positional information of the newly
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
25 a result, the positional information of the new unallocated
area 1s inserted at an appropriate position in the

unallocated space entry 155.

In this example, the location of registration of the

30 positional information of an unallocated area in the
unallocated space entry 155 is determined based on the
positions of the unallocated areas in the volume space.
Alternatively, at the time when an area becomes unnecessary



Figure 13 shows a procedure of file recording processing for recording a
file on the optical disc 235. The file recording processing is perfornmed by
the information recording and reproducti on apparatus shown in 15 Figure 2.
Hereinafter, the steps shown in Figure_13sw_.l| be described in detail.
(S1501) The systemcontrol section 201 acquires a start unit nunber 1330
fromthe | eading end of the inproved 20 bit map Z313 which has been read
into the space managenent structure nenory 253. The above-descri bed

operation of $88a8¥8!SMINYAn 2ECHALA, e igfo AR LD iRFornRit 1062 BEI €,
executing a contrcﬂqﬁro rambuilt in the Sésten1control section 201 as the

space nanagenth® &% Peesmas igpec My begedbytered Qi Ebf

Cﬁnt rAsll f _Slect i(g?/?_i.@ingnsirzdéﬁoﬁf t hﬁe_opﬁlﬁﬁ%odhﬁéd_dré%ﬁc&dg\&mﬁ_ 051(;5150 aeﬁor go
t he ile ile- sequential Ly from uni si_gnat e e
start unit nuﬁBﬁ?Liggé; #ﬂ£°5%8§é9ﬂeggrFbﬂﬁwoBBPQ}PSHtSS F%8a5y5§gﬁ#éontrol
sectLon 80l ialashharsdeby, fﬂheexﬂﬁbhéio?XFGﬂtiﬂgggstﬂatlch podgr aebui | t
in the systemconiro ection 201 as the file recgording neans 213. - 56
("s1503°) " ThePeSLEbRre AP RIA IR 961 HpdIPEIIORAT eBETRuLy he

i ncl udi ng mamanabkotataflospmte @ntofy 156 meyobeaibtratmined (Wdded endrhe and
instructs the i C | 5 aY Vi ce: 205 r d;file
structure in F%gél aafq!esgh?':érle %ﬁ# u%r%‘;ae gﬁéégl%%éﬁ%% g%%‘\%’-%%%c i bJe'%

oper ati ons of rebeveyefens comewolingddbrefieg0areae fhitdvisdmeyhodoaleranyl e,

executipg a CoahiohBEPOLAMMRULLLl BolS 8y Stem GRLLGH SoLHANC2A1pas {he

basic fi structure recordi ng neans S pol nt, en a wite
error is retudvetidedem the optical disc drive device 205 for the reason
that the latest file structure area 1304 of the sparable file 15 structure
area 1303 becones unrecordabl e due to concentration of data rewite,

scratches or dust, thER@RatdNRE G FEFOTELPAoH2 R EXAH ANedPPRE BIEFLOR | e
structure so 88 4R SENYPHIME Tt GICHrdd nigo %ot ithe phRedseatuefivantioat iyction

that the_recordi ng shoul e perforned in_the, 20 sparable area 1307. Wen
anotherfawiteag??o?png?g?g?ngﬁ ?r8ht ﬁeoﬁﬁ?iEgPedggﬁcdrive devi ce 205 for
the reason that the sparable area 1307 becones unrecordable due to 25

concentration of datarlerile s SGHalehos By 18 SHS MGt £0)

section 201 issues an 1 NSoruct!on tha sgga¢?¥% StFUetur e area shoul d
be recorded ifomhiwtticthedatdorhilighdsity ohsi sreuinedl de udescrbBedin this
manner, unit ff@erx\(\?’ff@eif E1A8%0 1 EGSH Lo roiafi18Biday B A0-HREEQT M NY
recordln& sequentrally in the AV file area 1308, can be used as a sparable
file st#@cturensflee.cntilead difhnedn khds Safeit Eher rertBeLUELLQRI PaY dat a

i s being recosdakddrddit inatRstvddie rElielstvhetakedaréoiaha Av-£ble

o e et e %, AT 8 S S RS g siorfehan on

area, the st athe tinibenipiiethe cotstrbl didkelsotatsnal Spahebbentrbd Silesture

area to an are preferably recorded in the basic file structure area.

25 The reason is that the control files are easily accessed
when recorded in the basic file structure area. When the
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

30 of the latest file structure area can be kept small in this
way. It is clear that by recording the control files and
file entries thereof in the AV file area, concentration of

data rewrite in a specific area at the time of updating the



5 unal |l ocated unit, and data recorded in the latest file structure area is
updated and recorded at the | eading end of the sparable file structure
area. \Wen the sparable file structure area is allocated to the unall ocated
unit, a predeterm ned size of sparable area is arranget7 in an 10
unrecorded state. Therefore, even when-a3frite error occurs while data is
being recorded in the latest file structure area, spare recording is
realized. The drive control section 232 instructs the 15 recording and
reproducti on neaps 3?,#0 recorg t he 835|c file structure in unit #56. Wen
t he recordingc?%tﬁﬁﬁp 1188, caBgPe; 8VPLABHAded in a spare unit nunber 1410 in
the recording information zone 111 in the lead-in area, and the address

i nformation of the Iaﬁﬁst file str re._ar is recorded 2Q.in spare area
address information 1411 sTﬁﬁﬁsﬁqxid Pv @K | -8Rt 65252 ot i Bs the
systen1controéeseainondiﬁéc@ﬁonom“aﬁadm1dﬁ tt&eprneessan@g (pas04)oithe
system cpntr o} ect 20 rea 25 | r Qv bjit ma 12 ¢ cting
the state of % ? %Hgaﬁeé%o tgsdl ¢, W recores the? ?ﬁ%&%@ed bi t
map 1412 in ade@agnahadagwmmhesﬂntmyusecaoeannmmar Théﬂabopesﬂe$onabed
operations of;th I § | e,
xecuti ng a corroETHEHSE EERhE Ar SPhbER, die Fer SEOLRUAE, B ORI AR S

t he space nanﬁg@nehhes@p@@eum@naﬁem¢ntngtnﬂahgresl At this point, the unit
nunber of 57 which indicates - 58 the first unallocated area after the
recorded unit is registered as the start unit nunber at the | eading end of
the i npt®ved bié Paba. sbyuekuse ppbcthei recording; L8fermghies #2Det hr ough

#56, which indicate tFeqifE D YHs a3 ekerf %15 @8¢alBickacharengsdahe
recorded therein, are anged to "1", whic icates "recorded”. Figure 12

shows a struc¥%ﬁ%?é%n%a}%f Beatien Bﬂn?héléptlE%Itﬁ?s%x?@Bl%fFE?wPh%nflIe
recordi ng prqm£§@rémpjsxﬁu)ﬂ&ﬂ&ﬁﬂﬂﬁyiﬂMTdﬁmaﬂnan @ohedl3e 2851ha¥sn@néhe
data structure shown € anégo % ti exa % t he second cycle of the
sequent i al ré%%?%?ﬁﬁn% r$ i heFheHh OBOPP F'to an outer portion 15
inthe X6/ file area is described. In an information recording mediumto

whi ch the nunber of t I ec i tart
position is designate %é&h&?%ﬁﬁ%ﬁ.}?{dﬂﬁrﬁg 1o ?ﬁg?%f Béggkééqaée%ﬂqg?]?
recordi ng canthe lfecpynitetleoeksated|fpn sxemplay formedram amECErbhoah i nner

portion to an,Rutleri PoFlkd oRi MimiherdéSfding unit. Recorded in one of

the 10 count blocks is identification information which

[

20 indicates which one of the 250 registration units is valid
(for example, the identification number of the registration
unit to which the registration block having the valid entry
sector number recorded therein belongs). The count unit
is used for searching for a valid registration unit from

25 the 250 registration units. Use of the count unit allows
the latest entry sector number to be acquired by reading
only one valid registration unit, without reading all the

registration units.

30 Each count ©block is rewritten when the
jdentification number of the wvalid registration unit is
changed. Accordingly, the number of times the count block
is rewritten is extremely small as compared to the number



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

| nstead of the next recording start posi&fon, the previous recording end
position may be designated. 30 In this exanple, the unallocated areas in
which AV files can be recorded are designated unit by unit, and the areas

in which the A rg.l | es e recor edtare i nat ed ng- sector by | ogical
sector. For sP F‘F‘f"‘éa SnFeﬁﬁﬁ ratligg s 1Pn TRHE Y AV files are
recorded nay al so be designated unit by unit. In this exanple, only the AV

files are recorded in_5 t AV fii cribed in npl,e 1, a file
entry of the av fi1e Tas BT EPURE PleBiEornPrafifd iy N SoulE Bt tre’ ase
where the si zaseﬂ gdmpmamintally fidom the@aaehs:g/ebyanrtabgecbr(ﬁmmuabmt of
contr ol iles e S gLy i try
(entri es%’ t he Fﬂga %’@‘é% ?;ecolrtdtejdgél’:%%t%kgiegfg gﬁiegalrléghel?ﬁtfg sh engﬁﬁgl? dat a
rewrite is prbizeqkecbefcrms:onueanpaﬁab@m n aTheeccdunt arkekoaihebhetbmesont r ol

Lo orne, PiahPeoda,0L [R00r dpR ol achict heeds 1410t W2 g3 and

the latest fi Structure area, recor fh verify i erforned
recor di ng dat Bewritfenw fthe mmbker of & ewpeﬁédmgvéhefyewgipébﬂerned.

"Recording w EB:BBEE' by "tin?‘éser %ntd) tﬁer BSQﬁE" @ﬂo&ftf@%l@’cé’&“ﬁp al &eféc%o

confirmed that data can be read after record |£‘% per for ned

"Recor difig wi £Eate %ltfﬂ/ﬂdpéFéP§et%féi‘-’f%6%rdFﬁ§ kfod Wf\/\ﬁp@hfi’-FSFs not

confirmed thaéodﬁtabl;@«nk hige & Shreks aidﬁcdﬂzﬁuwordils%dna RRIn?’ BRdck28s! N
t hi s exanpl e, latest file struture area after substitution nmanaged

by the systen\lﬁﬁﬁtrowhﬁgcfpﬁnsﬁﬁﬁn Iﬁ°‘én§y2f% i AeGRTER FﬂEegﬂﬁgeg%Fea is

ganaged by tha dnirg eoahtobllsektmnuaéd t he mﬂﬁgﬂannérrrayabhl peuher ned

y a systemr ed,to as I near "Line 30 repl acenent”

refers to a s L?% bySwhFENTEhESHr i V& 8‘ ntr secqqrbth ?}?ﬂ\%%és ﬁﬁ%omes

corres pbﬁdencenbecweénblegl dﬂiemctdhreesgunrhf bilaeki chdmesguaredobgabhe system

control secti oge A PINAI LA 9% s’ "RELORaRhg (e addreRs 1Al cHll Cn
1Ty reco ed o

dat a - 'S acC thi's system I on
per f or ned notcwnhdz:Mawga@hbeumw aghtahendepesd dﬁjfﬁhﬁyn\i@hdrng

data from t he,£0f{ /SO Nda PAYSLS BedtlFESSi ttéR 18] Smaysbem the system
control section need not update 5 the recording position information for

the basic file
20 Each of the first registration unit through the

250th registration unit includes 10 registration blocks.
Each of the 10 registration blocks is formed as an ECC block
which is the minimum recording wunit. Each of the 10
registration blocks includes an area used for recording a

25 version number (version information) indicating a version
of the registration block and an area used for recording
an entry sector number (pointer information) indicating the
trailing end of the latest file structure area.

30 Each time data 1is recorded in the latest file
structure area, the version number and the entry sector
number are recorded in one registration block selected

among the first to the tenth registration blocks in one



structure in accordance with the substitution. In the case where two-stage
substitution processing is perfornmed including substitution by a sparable
area and 10 allocation of a sparable file structure area to a unit, even
when the nunber of data rewite unexpegtg&?:.y I ncreases in a nedi um havi ng
a defined size of file structure area or AV file area, recording to and
reproduction fromthe nmediumcan be perforned wi thout interruption. 15 2.3
File reproduction processing Figure 14 shows a procedure of file

[eproduct | on pLQeEeskPloh Ui ioPT R AtheAahth e RppARlaLy Wite oRLbER! disc

235. The fil production processing I's perforne e I nformation
recor di ng andfibprotEeetere apea atine Jegis iratdiqjuibd ogk , Hdnewhithethet he

steps shown i-GeE%IQ% e?%?%' én@etﬂéséﬁi&?dségtQﬁgﬁﬁﬂnbef[‘%weréebkéwﬁi‘g

exanpl e, the AV e-d) 158 is reproduced fromthe optical disc 235
havi ng the dat@ dhangadw eFeRg¥ATRLE gihven the datpsisgecondad 4erophecal

disc is gnserfpdst orime GPiHAL adedt #il1ke sd@uctarélarehNetHe! ¥8rsophT Ol
section 231 reads a spare unit nunber 1410 and spare area address

i nf or mati on 124MbeF ARG hbe SRk geSitorabBReF A%s FacPEAedointee 1359t of the
recordi ng i nfeg4pstpat ZOND1ovkd ardidd1es ikhee syrdednreentidlseeoald #im@01 of

th It nb 1410 dth I nf t] 141 1. Th
Abover descr | bl TR RS L1 FECAPEERR B3Fer ot EcTEFBAOR DUBRSr Midare
achi evled by, tige Bemm@} ers]ee_)te]gzuthﬂgbarcomfeog;q:umgi?n i | Shén' sdeondst em
contro ection as, t I NI or t1,Qn recording, .and_reproductlon nmeans
575, 5 Yie oy TEhT CERTHER AT onED (P M PR Rect iR S ThaCPLaY SRd o
unit nunber 1¥H& estdy csedtoireumbér amebeecosdéd imeome oregisihgatiiomnces
to step (S160)ocx M DESARELal 1 PEGHORRE "B1 ALY LGB LaBLER STBER Ao

the tenth registration block. After the version number and
the entry sector number are recorded in the tenth
15 registration block, the version number and the entry sector
number are recorded in the first registration 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, sequentially from the
20 first registration block to the tenth registration block

(data in each registration block is overwritten).

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

block can be avoided.

The position indicated by the entry sector number

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

30 trailing end of the latest file structure area. The
position indicated by the entry sector number (pointer
information) may be any position (for example, a

predetermined position) in any area (for example, the



10 (S1602) The system control section 201 reproduces a basic file structure
froma basic file structure area of the latest file structure area recorded
in a unit having the designated unit nunber, based on the spare unit nunber
and the spare area address information. 15 In t he exanple shown in Figure
12, the spare unit number 1410 is 56. Acé8rdingly, a basic file structure
is read froma basic file structure area 1402 of a latest file structure
area 1401 recorded in unit #56. 20 (S1603) The systen1contro| section 20l
reproduces a basic fjle structure froma baS| f|| trui e area_of the

latest file sEPGOPGrEPLERTERATED rESOTANg ﬁF%a 19T ERERPE s 2da -

structure areghebgsesn@ninfermaaien atbass kP arekonagtbéran lardaehexanpl e
shown in Figure 11, the spare.unjit nunber 0.is_0. Acc rdingly, a basic
BApB18aE

file structur8af@ t8ageFpP VcsFﬁP8n§PFic}898 GPERTE3H9 :of the | atest

30 file structure area 1304 recorded in the sparable file structure area
1303. The operations of systen1 ontrol _section described in
steps (81602 ) and (181083 SRR H8kabgE (SRR LY crebRERRg o
control prograepbatetilynin aay sifetrtheon50 cﬂ-eg;m:ltrmmhzastda.as Naméiliye
structure rep C t ion
201 decodes t%ggﬁééégﬂ e gt%&%?ﬁ?g&§§§g9e rogucegx%ﬁg Et; f%%g%lle
(AVfile-d) 15$nf¢hma§bgnerdegcdimmmrm wdris:lmfdattlaeiwwenrdohﬂueoby
section 201 a | ram
k& a&H'tEXEdl@c%(p :fe%z%f& of a}g]&q%‘?ﬁire i) %e%'}fdi% ga

built in the sy ten1contr sectlon uction ne In
gener al 10t he §epea‘e‘edlw in|each off garpéprahdbyiof %i\éiéietﬁ areas ém aaftg

Ther ef or e, Inmahhérexeﬁal BeliBBIAYVL¥5oE LES £hE a@eageéaﬂnbs Rip¥Bvka
Accordingly, the record g positign_information of an AV file can be easily

desi gnat ed us®Rg EhﬁnFFaﬁ ﬁﬁeFPFﬁgtﬁaamoPaﬁhlBﬁ?%a?ageE?oFaﬁﬁﬁﬁer In this
exanpl e, unall ocated areas armregistered 20 in the bit map in the order
froman inner portion_to an outer portion of e _di.sc. Accordlng
sequential | oop recopﬁ'? %%‘?Ffber‘?érsfttﬁar?b’d’rbftl@é’éﬁ diaMARG9eRe sﬁe?g to
recordi by poshaventhet hamgssarvensionnuahber By the reghstiratioanaging

unal | ocat ed aggas, 43l plled dal e 25: sboMR: bR 125 SXBIRLASL, 4l | gegled ar eas

are regli ster roman | nner ort I ONn ut er
portion of th*eeUS$@1;1 awnbeheipdkeatesoble ntpkesk tvmmmonnf@rm‘signat ed by

an entry sectPheNUMAGkry sector number (pointer information)

corresponding to the largest version number (latest version

20 information) is used as the valid entry sector number (valid
pointer information).

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

30 When one or more registration blocks become
unusable in one registration unit, the next registration
unit is used. For example, when one or more registration

blocks become unusable in the first registration unit (or



30 In Exanpl e 2, the sparable file structure area is pre-allocated in the
vol ume space. Therefore, data rewite of the latest file structure is
concentrated. However, the spare designation information area including the
recordi ng - 63 information zone allows data to be recorded at a
different location. As a result, the medi#@mis prevented from beconing
entirely unusable. 5 By use of a start unit nunber provided in the inproved
bit map which is recorded in the space managenent structure area, a
recordi ng star osition in the AV fil rea can be acquired. This, allows
the AV f11 o5 FheBethe Errelion duumher 1 y i B LRidhat it COREBFPALPER of
dﬁt aI 10drewri aat:e¢t\aihrherajam1maue ﬂﬂmstagusmmhttmunﬂwm*(cj ) s thegsetendad at .
the | eading en t he.space., ranagenent ruct ,recording can.he.starte
rom the rocor aPngeERstPRoGEH Frn oiihe: 2hei VA b€ s O T dfon
structure is adentifdedldy ntixaopliatl urddat.a | Aceeqdéngilyl, | yitr etsr ded i n
the lategt fi u I I , .S, it i e

| at est fl‘s)l e S%‘gﬁg%%#gaﬁgagéeg% htjlpong%ajhn‘lg tg“aetz a2 Sfbi&%g&zsttgg\.@’iﬂécggéilt%gagf t he
| atest file sordetute adentdfly 2Debwapddf vegddtredqdent bality and repeatedly
in the sgarable file structure area, using, as described in Exanple 1,
enpty area information recorded in the space nmanagenent structure area and
spare address i nfor neBY @reinid&ing adreaerve trrcqioding dafarmetdoadzanet he
latest file SifUmliieafsfly J10End L Ciod 26R0HMAY IREHRC-ABbEAIAE] 1N
the foll ow ng manner for ‘Updating data. Up to the trailing end of the

spar abl &0f i | elBferpatiengene 134 Lndacazsdesh apckhe §’§'@J&dgr§eﬁe?‘6¥d%ﬂ9a

certain direcihpbriat0bnexai® Br2 ishoMnaini PMIGAreOr | It0fe He13AHLAYLRE 8Ertion
of the disc ) froma%?iltlfn contlguous 30 J:omth positign of the area

to which the FBEcEeCPTitnd1REQTPRLIOR £9Re At &an P Fadsed-heIBoLPei on
i ndi cat ed by taee psherterthiaeferrtrat seetorThambeeacasnat e ateadl Faomdtha t he
search result gnd :gata %othetnl.c‘;"t St efillg. {lr ug(t)ure oy 64e ar ea i:ﬁ
recorded in tﬂ% ?aﬁl I&%tjé et toh £ 905 3‘ s€ %h reatﬁ?gq e §EEPEI 1
struct ul® ar eentsyresstraiedumberheanrts vead £nadmdfhe extepdedblecoérding

structure are o] d ea is searched for in a certain direction
£8Py Pabh 2%8 185¢ . :
fromthe | eading en%gof e sparable file structure area. The area is

al | ocated based on the search result, and data of the latest file structure

area is recorded in tfge akheeah88idheFeDTERY Plondei st gedq i sparabl e
file structure 10 area is structured such that another area (for exanple,

the | atest fiPEOGidedt ipethredpadaAnnersr OLattdt® tirad it ed he Ep&rabl e
file stpoicturgnpdenratibe gdetbedeny aota (1¥brmexanpl @rovidedatiest forte

structure areg) al]gcated to,L0e PaLte2hal® P 8RLE Ny gH VoIS, T e
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

25 a speclfic sector is provided. The reason is that the
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.

30 The number of count blocks is not limited to 10. The
number of count blocks may be any number of 1 or greater,
The number of registration blocks is not limited to 10. The

number of count blocks may also be any number of 1 or



15 as to be novable in the sparable file structure area. Thus, data can be
recorded repeatedly in a certain direction such that latest file structure
areas are distributed throughout the sparable file structure area. 20 In
Exanpl e 2, sequential |oop recording can be perforned both in the AV file
area and the sparable file structure aredl Thus, concentration of data
rewwite in any specific area throughout the disc is avoided. By dividing an
area into a plurality of areas and perform ng sequential 25 | oop recording
in each of the divided areas, data reliability can be inproved and the
readi ng speedQEPaEﬁrrntended file can be raised. 3. Exanple 3 30 In Exanple
3, AV files are sequentially recorded in the AV file area, using a table

for sinultaneously the recordin gsition of a file . and th
position of an unall o'ﬁ%géﬂg'ﬁ?ee‘éo sESﬁ1§§%3QI*R? PpiEssigmalh jﬂ'ﬂ\q&&? %8 a -
65 hard disc280.t hghéi Kﬁmbéﬂ‘leﬁfCbﬁgifsﬂﬁatmgnauﬁisbeﬁﬂayowahhiﬂ auivbel a
hard di s¢, thegdﬁrd disc.,and t opt. cal _di sc can be one file

Cystem by i nt PBAbCT G ST WRFS  YE UHRGE (o FoRLHR ol Shits, pg
fol l ow ng destyiyte aunura: dastrmay e omipdiedt,esinnd 1heid nlod nbcebsarg

ded t f I t
have o darn sEo EERPERRERRD chS, VRIS AR IRAR AR B I Radiol§ SHRECI 1P,
St andar ds unl Essondhngvmisnéoate&ctlilobeckonﬁ dmawi Ibe Sstir@ataredr sot B ©d t he
optical disc p H Q86142 okt Oi‘*é%fé‘tf&%’hq{ﬁ’iqat éﬁr%f’r?{a&%} 1Eheqgati cal

cé has a sy 70 [

di sc 235. The volune sp ) stém area a’lat’es e structure
area 1700, anuumherwof|regsstn@ty¢@ bleck20is 7o Ententivsiargee theuct ure

area 1702 InCf%@fdﬁnEAEn(fEh:h%t&bhoc&m@ncZablbﬂ& S PEcdfPdd 30 W to

directory area 1705, an |rector%Farea 1706, and a data file area 1707.
25 In the FAIi%?%ECEYQElYF@HelEeg%% aeton WAREk- has chain information on
the recording positions of directories and flles and i nformati on on the

recording state of cluysters FAT i | e |n whj ch c]uster recording
30 information hawru;h%cﬁ?ﬂ?ﬁ ?%fBPﬁgtEBn 4* 1585 Ehat £65

15 zone may be a sector, and is not limited to an ECC block.

The optical disc may  have identification
information pre-recorded thereon which indicates that the
recording ilnformation zone is allocated to a predetermined

20 area of the optical disc. This identification information
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

25 recording information zone, the limitation on the number
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.

30 Use of the above-described recording information 2zone
allows high-speed recognition of the valid registration

unit and the valid registration block recorded therein even

when the number of times of data rewrite is larger. When



clusters is recorded. The nunber of pieces of cluster recording information
recorded corresponds to the nunber of clusters. In a directory entry
recorded in the root - 66 directory area 1705 and an AV directory area
1706, start cluster nunbers of the dlrectgry and the file are registered.
In the exanple shown in Figure 15, a diré tory entry (AVfile-a) 1713 has
start cluster nunber 1 of an AV file 5 (AVfile-a) 144. The FAT chain
information includes cluster #1 as a start cluster of the AV file
(AVfile-a) an [ n t 1N ter
regi stered th{;éj rgfrhf" %Eﬁﬁg%n%fh&%% r%\?%lﬁeeggg\% i l%lgqésleiéep?' ﬁceabl e
by follow ng ahk thajmegnﬁﬁrﬂ&ﬂpnnunﬂtﬂilnrmhévn¢¢mrdsmgt1nﬁonmathencha|n
i nformation, " d es [ i t i f

exanpl e, FF8 %E’gaaegl H%ng th%gggrd4€?a unlj?geT ggﬁge&(l:éﬁ gg]s'J'r'rgJﬁ%gg nt 15
i ncl udi ng oneabtogdtingest prxt lof tthe extenled xecoxdirgeinfarmatiéenabout
5000 secktors L | g Fi e 16 shows a procedure of
file rec%rdlngéz% %%o§e£§§ﬁgd%ﬂg ?%ggfﬂﬁﬁggg ??Fé on the optical disc 235.
The file recording processing is perforned by the information recording and

reproduction apparat ust shwn g di Q)‘Hs%i%le’"eﬁ:%' n?frb%‘idet hg 5f§8§r§fﬁ’§m in
Figure 16 will be described in detail éstenlcontro

section 201 r¥afRrEatkan zens MY imer aél“@&'el?BErSPr@ﬁéel dadpngteneteret he

latest file stéuat Wratdf Qf’nc3e70€ eI D ona::&éslﬁ;gr theniimbe kegl as
startlng poi nt infornmation, ase uent i al 330|nf rmati on on
unal | oct? ed aF%%%SYF?ﬁ&??KEW&ﬂ st n ﬁﬁé ANasBBAE nBTor®er. The

above-descri bﬁdcp@ﬁ:artxg Ottse Ofuhiber sgst eamnﬁnbl@d:kserﬁ i oie 26dunt enrithi eved

by, for exa ontrol |t.int tem
c)c/)ntrol s)écm)g‘ aer%% g‘%ﬁc cr?fr?ag nb?lr“ug? I?Jé ?gcorﬁnﬁablﬁe%é 251.
(S1802) The smtﬂmomﬂmblumﬁbtunre@@dlsbqu’elmelmmqeﬁ aﬁcmgissmtid)ms from
the desi gnat %ﬂ?rtﬁﬂgégﬁﬁ &1 él&eé 1!5'& ?;g&é{ 2%”151?@ s QRET ALy of the

system contr section IS ac |eve exa , executing a control
progr am dui | tof kimees ’é)?%tremiéé'momlé@ﬂdrﬁ ppdatedt h&nfihecpsesrhr®r) neans
213. 10 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.
20
In order to avold concentration of data rewrite in
a speclific count block 1in the count unit, data may be
sequentially recorded repeatedly in the count unit. Namely,
the count unit is an example of the third information
25 recording area in which data is recordable by sequential
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
30 the registration unit, like the above-described

registration block.

The latest count block is managed so as to have the



©

(S1803) 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 15 FAT recorded at this point, the cluster information, having
the chain information and the starting-pdi3nt- i nformati on of the recorded
files, is updated. For exanple, in Figure 15 showi ng the data structure
after the AV file (AVfile-c) 146 is recorded, the next recording starting
point is 20 cluster #56. Therefore, "1" is registered as the starting point
i nformation oflangesy arsiemenygibeneipather ppunthdurbbye- Fhecliargest

operations of vlehe i9¥S hefinedNtin@li catel ¢he?Qhtas? AL Eorhit i9AP! e,
executing a control _programbuilt in the systemcontrol section 201 as the

basi ¢ 25 fil e Tder vkierblfteatiomgnipkes c6hdentifieatiQanpindommad iardond

cycle of the gegheBpodldinecesdineg1eHE8t ¥atkd ToraAumbee ( PAté&s R dr® idvh out er
portion in th cri bed. gQ}gaK| f%r tion 30 recording
¢ :

V file area is de
medi um t & whi 3H%P|¥é‘aﬁ&ﬁ&ér%ﬁ ysetbaHrthg itdtication nWheht i al
| oop recordi nqviadider f edendifncatsoni | ainfenmetion)t heoAV fide areaiia the
first and subsﬁ%uent gxples. - 68 For sinplicity of explanation, the
control file, & A TR gndgp&trile, is recorded as a part of the | atest
file structure area. The control file is not supplied with 5 any cluster
nunber and i s managedghy i 4 4 .. Al ternatively, dat a
file may be recorded P% F%gggbgg gigigggégdkﬁggagéaafg eg%eglgéF§ F%Fb for
control 1iong t keuntf amidt | amd ofach A¢dfistteatlon nirBkianpbdd3 infleemation

directory areenblgsl 0l (Hd GhMY Pt afdocrld! ebikesardfl BASAT area
atest Ti

are recorded in the'l e structure area I n atcordance w. hc é basic
file structur&mnecoraenygrAatiasinbarmaphopr A htesh ¢an e madiaineg an

function of arpBagEt {BNPGRMRNEo khat! EHE! K formak i Gh YFRYS)OEHR e hBed
managenent. Therefore, the FAT is handled by the basic file structure

recordi ng neaft§ BAGKURe1pASFEatiPB-structure reproducti on means. In Exanple
3, the gbarting point information for 20 perform ng sequential recording is

recorded with bit 1. is cle t hat the startin int Jinforpati may be
i ndi cated with ot her @QF@V&%%MWWEQ%S?%@ 10¢ e PR cﬁggf’ti on
of sequenti al td5ar exadrtei opceartype adou raad wdlkb asi agrawdatabiér dikur e,

such as a FATq.l i.gh i nf o -QF HHF! t chain
i nformation o?h%?F£§k§f5£Egﬂggghiggg%ﬁgngg%e 5%?%3‘?%'§%§§§€§§§H%P§g, AV
files can be reyudhabidk| gisecandethehwritavondengypenddncrati on of data
rewitespn the AV file 30 area. In Exanple 2, the start unit nunber is

regi stered at the | eading end of the space managenent structure. In
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
registration block becomes unrecordable, instead of
25 sequential loop recording being performed. This shortens
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
30 reglstration block is placed into a defect state due to
adherence of dust or the like. When the registration block
becomes unrecordable, the next registration block is used.
By using one count block repeatedly until the count block



- 69 Exanmple 3, the starting point information is registered as a part of
the information on each cluster in the space managenent structure. In the
case where the starting point information is registered in reserved bytes
of information 5 on each cluster, this file systemcan be conpatible with
exi sting conputer operating systens mﬁfhéﬁt‘extending t he FAT St andards.
The two-stage defect managenent nethod described in 10 Exanple 2 is
applicable to the latest file structure area including the FAT area in this

exanpl e. The cluster, . which nme abl e, due to_occurrence o ef ect
on LA 1 | BeErhEE R P B A 138 R S o B F AR LB ARe R ey oo
1704. I n thisrepsate&dEn | surn?.gl st dited agedietretdmm e, bilbekval becoheshe
tarti 0

Gerect | vanagoNRhECRETRRLEC. cile SRS cdme ok Ladt B[ Phdhy dncdRoBHEMBREY |

structure arecanbenshantpmeduanﬁxkhm neddsngt timei of tdataufibem btheti nes

of data gewriteqisc ipbrd Ll obE desebbegnogPoRuan in the case where, as

i n Exanple LeUrT ence - def e area i s prevented by avoi di ng
concentration of data FEMWIte in a specific area using sequenti al

recording, the pusbes Pépggéggfl@ﬁ obgggggaes as the disc is used an

i ncreasi ng nunber of tTnes. e | owm ng description, a defect area
i ncludes an area in wmiQMrdarashawaoa maquadmnkﬂbﬁnfikgnrm@mmﬁhcahdna

opti cal. di sc EERFER1hd Sor el dilbung » Tae rbeRtlBa b PAY B ELeb Y
di sc 2380 5 Theswo?23de s'ﬂa@efilﬁlmowu@napmeam :i_m(mermme@nd
1910. A defealyl{gh $hey HE2ofl! E@c&%n‘gs Hld A& SSaude W ﬁl£€§€u§'ef ect

areas are to e regi stere efect |1 st structure area
system str earﬁﬁW%lﬂr’chtWel%S Herqinafter daihe steRs shewnoin(htguret em i s

to be registeyeghip dd |d%sﬁiﬂfﬁéd13214dts|%%&q0f Ina’ﬁﬂeafif)li@w ré/xérﬁ?ﬁﬁe of a
non- al | ocat abl e %Eace stﬁgan1are gecor The npon-al | ocat ace stream

O e o AR AT s | FAGFLEE L Td oFF encediced fren the s

whi ch aisol unisc 235 having the data structure shown in Figure 1.

The optical disc 235 shown in Figure 1 is obtained

by deleting the AV file (AVfile-b) from the optical disc

235 having the data structure shown in Figure 6 and

20 recording an AV file (AVfile-c) and an AV file (AVfile-d).

(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

25 count block 171 in the count unit 141 in the recording
information zone 111.

(S702) The drive control section 231 determines

whether the designated count block in the count unit 141

30 is in an unrecorded state or not. When "yes", the processing

advances to step (S704); and when "no", the processing
advances to step (S703).



15 file structure cannot be allocated. In this exanple, the non-allocatable
space streamis used for registering the positional information of a defect
area. Figure 18 shows a procedure of file recording 20 processing for
recording a file on the optical disc 235. The file recording processing is
perforned by the information recording-aftd reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figure 18 will be described in
detail. In the follomjng exanple, the AV 25 file (AVfile-c) is recorded on
the optical disc 235 having the data structure shown in Figure 17. & S2001
) The system control é%ZPBgﬂ'@@rﬂ-ﬁéd?%tlf%SWtﬂJOIDeZ?A\ﬁQSJEQT@tQ%t e

unal | ocat ed aF%éiti%HUSEt tAk! ¥ekEOBLARL! BEokRakhoGARCEoRNRA WA NG 1t De
designated entry sector nunber. \Wen the defect area 1906 is detected while
recording the AV file, the systemcontrol section 201 skips the defect area

and continues the recpgﬁo@g THet 801 0€XEontrol lsedf8dbh008 €cati®®es an
Accordingly, the areas in i ch theéAv flle IS actually recorded are a

first exPent EQQEtéfiﬁﬁtﬁﬁanP@b&Fe Wpahtonh29f o an AV
file area 190ZegIberabWﬁ tdm Fbof ﬂwaa@to:ﬁbxﬁxﬁt Hl@dwai\eﬁgcmi eoetind
section 201 LS |eveg g anple executlng ntrol program bui |l t
in the syste &BH Polhig t?Bﬁ 96 48 fReUPFPEOFE rﬁFﬁ neans 213. (S2002)
The system control section 201 creates a 10 file entry (AVfile-c) |47
extent 1622 (1 whi oht S5 hvipf| @iier orzph SNcsigri it  ebfalfrect

t her ei n10The sgpre&ucbmbnmpesm:ltim £20h therﬂ.aadtmgs rielgd sftidag iemt byock

Vi ¢ Sha {robps Fadiatior e S diGrIvEN Yy PRe0ladhe tRECHRABRY |

circuit 263. EHICO récords a co
(Dat afile) l48umhexn saﬁ)sﬁt}aememu@mreduaﬁéa t/mebydmi@rnaa As

det ecved mhiIgefgggﬁdhaﬁbépe(ggrgggﬁrthgkhgtlggg system control section
201 skips the defect area and continues the recording in the next

unal | ocated area, like in the case of the recording of the AV file

describggd in step (S208106) AnelaSP2OO%An L 5¥ELEBHCIIL HR)s 19@iGiHe@Nt RO 1
creates the file entry Dataflgg% 149 in which ﬁhe pggitkongl infor tion
of the area (Pgﬁ%Eh?n)° the maxth negd staation Pleek pa: Ghe| €gsidnate
recorded, is registeationTheisgystem control section 201 then stores the
file entry (Datafile) 30 149 in the basic file structure nenory 235 of the

menory circuit 263. In the case where the control file is recorded in a
plurality of extents (8201p Thelefleiveaceatibelngeddtiont 281 adxed¢uree2xa ent

pOSitioﬂoinfOfQBf&&Qc%foﬁeQbéLﬁEEQn“@?BmtQ%e déé@%nated registration

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 acquired before,

25 the processing advances to step (S709). Otherwise, the
processing advances to step (S708).

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

(8709) The drive control section 231 acquires an
entry sector number recorded in the latest registration



recording position information of the control file is registered, like in
the case of the AV file. (S2005) The systemcontrol section 201 creates a 5
system streamdirectory 1924, which is a defect list structure, and the
file entry 1923 thereof, and also creates the file entry 1925 of an

al | ocated space streamin which the posit#ieoral information of a defect area
detected in the volune space is registered. The systemcontrol section 201
10 stores the file entry 1925 in the basic file structure nmenory 235. In
addition, the systemcontrol section 201 creates the unallocated space
entry 1925 i nbdbekh) ansidtored the enfteymBec@brohuhber ualdhee aeedrdpnge i S
regi stered, excludi n .the unal |l ocated_greas recorded in the file recording
processi ng and® BEWF RBIZPHFoWﬁEPthzg ‘the defect areas detected in the

file recording processing. The system control section 201 then stores the

unal | ocated 20 space tr 192 there basi ¢ str tur nory
235. Concurrently, g&ﬁpﬁol 4%%&%.%9%% ?ﬁg ?ngtory

(AVDir) 850 i de*sudii.bgdl im ostmps ofs 261 bfth:i'tmgtedcﬂ’km AY-ef alchiawedt by,

control file, e et t re e file
entry 154 of k8% r%%tﬁﬁ?re%?%%fﬁgtﬁ%’% ATO%p, THC B3y daferblt
positional i nSectmonOZBhrms dihe |ib1ﬂoe:mwimnmc@mdﬁngr endr dedragutitlien
(AVfi |l e-a) 1$ﬁ ?nylle d) 158 are 30 registered, the VAT 156, and the

e Sys

VATI CB 157. em control section 201 stores these data in the basic
file structure nenory 235. - 73 ( S2006 ) The system control section 201

recordsyphe basic fil gs‘iidi YOiHE @y sitat 88heebl! skt féR Wd L aequiitesSPRE®
managenent structure 123 and the VAT structure, which_are created in steps

( S2002 ) , (SEbUPASPCEAY AUmPEEs Storad, hethe:keeordingcinferpatienar ea
131 (S2007 oh8 hBRoEgSATBNGE theliftloal CRds dletas!@svybe| 2092h3 |5

being recorded in th Iat | e st uct a 131, the rocess

st eps (82008)1%f°§@ﬁ & t%ﬁt Iﬁ%ﬁhéiﬁﬁﬁ cBﬂﬁFt?gﬁ mnth
no def ect bei «ﬂg 843:3 ﬁﬂ:taid.,lrid‘lenﬁl of trmalachemg: ﬁnmeessrtmgtmsetam‘eahat'nd

S2008 ) he s ntcontrol ecti.on i S ructure
and the egi s ¥ ?’Br?cf tfrol,lhéel(é%:ntogn ?%g‘thgsp Str?aggg ﬂ’[ e'ltcldd‘gt ué’éf‘t"l:’n t he
non- al | ocat abfievipac0st r eamrepiroduice aadw&E'ECBI 7 sreaorded, giosthéeonal
information op-gy NENGY <Gt 66 edndel fefe Hf €818 TAGLRIERLEH. 2FLQM t hfhe

non- al | ocat abl e spaceé stream which 1s a space 20 nanag ement structure, the
positional intbevatdescohbed eneyatieret e H@@e%YSE?@ap@%té?ln$ﬁ%te@n

201 are achieved by, for example, executing a control
20 program built in the system control section 201 as the VAT

structure reproduction means 215. The optical disc drive

device 205 reads the VATICB 157 recorded at the trailing

end of the latest file structure area, and stores the VATICB

157 in the VAT structure memory 222 of the memory circuit
25 202.

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

30 VATICB so as to read a VAT 156 recorded in the VAT structure
area 108, and stores the VAT 156 in the VAT structure memory
222 of the memory circuit 202.



(S2009) The system control section 201 designates the subsequent
unal | ocated area in order to record data in 25 the updated |latest file
structure. The operations of the systemcontrol section 201 described in
steps ( S2001 ) through ( S2009 ) are achieved by, for exanple, executing a
control programbuilt in the system 30-céhtrol section 20l as the basic
file structure recording neans 261. In the recording processing of the AV
file in this - 74 exanple, an area, fromwhich an error report is
returned for the reason that the recordi ng cannot be conpleted while
recording is performe®ilhdie eysiten coptrdénseetbon R0k nefdsca fida. 5 In
general , dat e r | u sir r d e est
file structLi%§g¥€a(#§8€e€%€%%goﬁffhy€£r€$§,éa%g$ga§%f%§é%€9ré%grggghin t he
AV file area @sfideosedd dgaqmtarerl§zy . whiler sanvieaiting Hhelavirtvalo be

recorded in thegAdedi]pter&£a s&ycde am&&%&%ﬁg VEE YT dBguipkd iR be

recorded in the volume structure area and the |latest file structure area
may be rcor deRR ¢HOLR) verflrey sYpiemy gor trelphserddond2@li AlsRera®dfi fe area

may be recor degh eMehnft e ¢RUPLED A1t Bal dhaveqi b8! @OID115) 2l5@3whisnor der
to save the tine regU|red for substitution processin In this case, a
I n

defect area % % &€ ﬁﬁg?ghéﬁaﬂh%h%aT?nérﬁPlﬁﬁNEﬁﬁcg#&ﬁ(ﬁnqqﬁafF?%?
order to chargierddeoeef 4G4 anaagaiTedo tnelifedt by AbACaer Waltasval hilde

h teristi f fi d f ' dat g t.0 whj
of eot managdErtY nbbABAET Lo dpatBandut SPREFRS 8408 R ot nitfiat a to
}/\/ni ch amlﬁi ff?eamezxdﬁaablynamfhgerreme n:wstc:itmcrcrdl:uni_qI pppli'tezd? dts)mytﬂeeAs'eﬂ:Blgé ed

rom each ot her n._ar Q c e file capnot_.be reproduced. m
al so be regi s{i‘éq’ &?iae's%aéﬁdgsgggmg%ﬁgb & F%Isjirﬁ%ngﬁﬂ‘la n?%?%fc?%%g%&%ddgect
area 30 regi stprmations oforthel sysseabkentpedesettiam 281 usrel dohieved
re-formatti ”Gog} h%cflieﬁ i tlé‘écg&@l:ﬁ%}ﬁgt bt ci:ﬁt?Sieﬁ]t?ﬁgi‘%ﬁmeg?xg%iﬂfﬁ negde

content of the ‘non-a | e space ream unti |
re-formatt ed.system control section 201 as the basic file structure

15 reproduction means 261.

(8712) Finally, the system control section 201

executes a read operation of a file entry (AVfile-d) 159

and an AV file (AVfile-d) 158, thereby completing the file

20 reproduction operation. The above-described operation of

the system control section 201 is achieved by, for example,

executing a control program bullt in the system control
section 201 as the file reproduction means 216.

25 In order to avoid data from becomling unreadable due
to a reading error during reproduction, a copy of the data
may be recorded in another area. The latest file structure
area which 1s moved by seguential recording may be doubled,
and the positional information of the doubled latest file

30 structure area may be designated in the recording
information zone. For example, as shown in Figure 10, a
reserve latest file structure area 2103 and a main latest

file structure area 2107 may be designated based on a main



- 75 The positional information of the detected defect area may be
recorded outside the volune space. For exanple, such positional information
may be managed in the 5 registration block of the recording information
zone in Exanple 1. The nethod described in this exanple nay be applied to
Exanpl e 3. Wen perform ng defect nanagefnt, data is 10 recorded while a
def ect area bei ng ski pped, and defect information is registered in the FAT.
As descri bed above, in this exanple, while sequential recording on a
rewitable mediumis repeated, 15 recording in the subsequent area can be
per f or med whi BLEY oFF HOEr NuRhe 24§ ldandcd PRIV (HUTY §86300 DUMBBL Thus,

in the case 0p182r pekebiabheiheenedi-agiBedhuibhNbMBLRE FBEo2ABHNE nOkhe
detected defects significantly changes in accordance with the conditions of

use, it is note@debEabignoob1eCkhkht AU Whr diar &0 FRS§IYENCECEPTESNEXt end

the spare aregnpbeRatehzdrfe 21900k @GEmhiar Lot ord ey anGd rifatiltd gBAUM can
be effectlveh%éused. 5. Exanple 5 25 In Exanple 5, regarding a disc to

which the nun®&P2of time of data rewite is linited as a result of the
density being increased, an exenplary data structure for an entry sector

nb d f f ' tial dj f ' . ti
to an outer portion ofPPHE disch BRESIGHN WaehBhhr PakRiat S HRRHEE P Rer cof
wi |l be descrbéedmesnimposs tbapiue tanthat cyusing wf mumadichess becduded in
the volure spage.whighoLas TBP0EDoh0ouELhevaYREeM e parfBemldl | Bpt he
n anpre=i, n

recordi ng i nformati on~zone. e recofding rnfornmati on~zone
i ncl ude¥0a coeondexnnte ahdlow pherihtegtofilegtetbatreaduevesn, is suchhat the

reliability o e r ct f ' [ u r of
ettt Casdr, BB haisie 0t duiTOE inabgo\s/fég_ﬁc?{#gh%ge\éﬂ;%feflﬁ}cﬁe@i‘}&
reliability OFe$ﬂ§V%n1¢"’ye%1écﬁid-re structvre annap2lImaw &d¢ pravédelelnat a
structure def{peddMime space and the positional information thereof may

be registered in the lead-in area as the main entry sector

15 number 2151 and the reserve entry sector number 2152. Thus,
data reproduction reliability is improved.

The information to be recorded in the reserve latest
file structure area 2103 is basically reserve information
20 of the information to be recorded in the main latest file
structure area 2107. A VAT 2145 to be recorded in a VAT
structure area 2110 is a correspondence table of the virtual
addresses and the logical addresses of the latest file
structure recorded in the main latest file structure area
25 2107. By contrast, a VAT 2135 to be recorded in a VAT
structure area 2106 is a correspondence table of the virtual
addresses and the logical addresses of the latest file
structure recorded in the reserve latest file structure
area 2103.
30
The positional information of the main latest file
structure area 2107 and the positional information of the

reserve latest file structure area 2103 may respectively



the ECVMAL67 is updated stepwi se, and the recording information zone is not
necessary since the entry sector nunber is recorded. Thus , the techni ques
described in this exanple is applicable to general -purpose discs. 15 Figure
19 is a data structure regarding an entry sector nunber which is updated
and recorded in the volunme structure. 2048 function of an entry sector
nunmber 3032 is the sane as the function described in the other exanples .
In Figure 19, the entry sector nunber 3032 indicates the address of the VAT
| CB 157 of the VAT structure area 104 in the latest file structure area
131. The entryeseegbstme@einmmaire&ercemﬂidm inf carmiatdloh 2aned 202 t he
processi ng sy n CIipleOr

| ogi cal volunéﬁﬁzkg%rﬁfi escrlp %u%ﬁgék@éi%gﬁReé%%ﬁéﬁﬁg§ %e ﬁoglcal
vol ume i nt egr Llegddéncarea oas 3the smairn @ iny sedtomaniner 2diSdaendg thket her
or not the fi I C i t
ctate . Therefoparviititey SRRl A P (RIREaLS (therEREETE
further 5nproVéﬁobélnﬁcbnﬁPﬁ@ath@neﬁPn9 gdbloisnanbarea where rpperye

logi cal vol ungnEgiratidy @FSCERP! %fo%@ttlbana&egﬁ@éf@&' 98 fhd hgak Ao cal
volune integrity descriptor sequence 3011 is recorded in a logical 5 volune
descri ptor SOQQCPﬁdéngéFUWEmﬁégéﬂlEPBP %Eﬁ%éﬁbéegeIGGdThénvbﬁ FecHBEeri pt or

sequence 3010218 REMHIEdOEOrus€CUi Rthed HESAT idHt OfrelsR@dfedi PEcBruhyme. A
prinmary vol une descrij tor 3021 and a, g rtition descriptor 3023 are recor ded

in the vol unelBESEPRBLOR. 20BepPaLet i 3t b n&PPER c?ff tHRe vbegREding
descri ptor segmgaﬁﬁasﬂaﬁ Z£6né esiowr dih NERampbehd vol unme descri ptor pointer
304l . The anchor vol une descriptor pointer is recorded in a fixed sector at
a |l ogical sector nunmber 256. 15 Although not shown, the anchor vol une
descriptor pointer isThe spostciontel imféoimatbon caf tietoesetvel Pabesthere N
S e 1,001 Caby peLlal gl ok ddlPL QU IS e O UL LR B PR o Bh B, SPACE.
Si nce the anchor vo poin 'S reco , even en one
of the poi nt efxomOthesamadn batmfaa@ctn@ mahker anding ofdiseteaddresspnay
poi nt ery gan u e+ 20y, 5ho ur or, ordi ng
1§an bge &8%%%559%5 t6Opghows 2 a@gﬁ% eci;ff mé_JiF}P'aéﬁ{étQ%aé‘Q %ﬁf

an entry sector pdat é met ho er wll

be descri bed.n@BBe01) 256 tthé Payn cel LY | /AL nawtiaLy 'dés}@r:l prermabyuence,

an area correé@@ﬂyilmcé&f A@ib&Xanml 86, 3r L1 nt Sy SS¥EEor THEMbOSI £al
vol une integr descrlgtors are 30 sequentlall recorded fromthe | eading

end the | ogi c%]r%/volrtrjﬁ’e0 %?%Er‘fallfedg?é’rpﬁtliﬁgjs% dn the 1pEeFmatiotol une
integrity desegécpid@ing etoeled is recogni zed as a valid descriptor. The
entry sg&tor nunber is updated by recording

Even in the case where the recording information
zone is provided in the volume space instead of the lead-in
area, the effect of the present invention 1s clearly
provided. The entry sector number may be recorded in, for

25 example, the volume space such as the volume structure area
101. In this case also, substantially the same effect as
provided when the entry sector number is recorded in the

lead-in area is provided.

30 The recording position information indicating the
next recording start position, such as the entry sector
number, allows data to be recorded repeatedly in a certain

direction such that the areas in which data is rewritten



_ ~8 _alogical volune integrity descriptor in the subsequent | ogical
sector. Wen there is no nore subsequent |ogical sector, 00h is recorded in
all the logical sectors in the logical volune integrity descriptor
sequence, and the 5 | ogical vol une intggg%tx descriptor is recorded at the
| eadi ng end of the | ogical volune integrity descriptor sequence. (53002)
When recording a | ogical volune integrity 10 descriptor, it is checked

whet her or not the | ogical sector to be recorded is a defect sector. Wen

it is not a defeat, sector h rocessij i termnated. Wien,it is a
defect sect orSTEHLLETELBeRghIIARaLt (he AT CRRIasy ToREra RY BoPea

vol ume i ntegrofytHestnfptmatiequescerdingemediamved 15 in an enpty area in
the vol une structure area, so that the logical volunme integrity descriptor
is recorded. In this manner, in the case of a disc to which data rewite is

limted to Z0O ti mes, Regisgratlonolofmethet egserye2dndeswmaitiitoor afinthe
recor ded; 32 x4 AP0 hLIFS, M NGLdS nSANE QG £8LoMALNET JALGA Lo d88er i ptor
o) egrity ofr y

sequence. When a Togica ume 11N escrip sequence i s ne

al l ocated, itmay recepeafprmedr etndependenytlynl i25 Vheumaidestecprdingor
managi ng t he L i Lon, of .t h ' i '
descri pt or seg‘gﬁér’]{é"gi%#%a’@o'% ?&I@gr%(ﬁgh%ofﬁén%ﬂég?&#’%%%s%ﬁ%ggﬁé?Xgﬁ ar ea
corr espondi ngzene X181 exkmithds a@seetbergount ddosk omithegpeygbgrratrionl une

descriptor hag)gdckil febbBtaedl isifn§ reddE iPREthRI&F1 £F 48T ad WPV o1 dhEN 2
plurality of |ogical volune descriptors are recorded in the volune
descri p%&r se@rﬁg‘ﬁ‘é'&,a¥w+ odihexefpgieunt hgeBaRPOEr R T HA FeuUte PLOFKESE

vol ume  _ 79the GRSfId 11 dH BEHCRUWIESh 1S Ml IGdfel® aF84alsdanpréhent 0gi cal
vol ume descriptors, enpty re searched for_fromthe | eading

t Iogical sggtori g
end of the voPERECERSEREPPBLNSEGERRELNITHREPEYRELPD\BPRFe2YRe Tt BRE are
recorded fronréderveadecgrirgpintbogatsbnsecher21dben there is no enpty
| ogi cal sector, all the old | ogical volune descriptors are recorded with
00h so as to create an enpty | ogical sector, and then the |ogical volune
descripi®rs are recorbedtheormeskbeveeasicogddmgt vinfogmetiicsgecane 2001,

copy information may be recorded in the same count block
or the same registration block as those in the main
recording information zone 2102. 1In this case, it is not
necessary to perform recording with verify in the reserve

20 recording information zone 2101. Even in a defect state,
recording is executed.

In this example, the information recorded in the

reserve latest file structure area is copy information of

25 the main latest file structure. For shortening the
recording time, only the file structure updated from the
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

30 structure and the previous main latest file structure can
be used to obtain the backup of the data. The previous main
latest file structure can be acquired by distinguishing the
previous registration block based on the version number and



(53005) When recording a logical volune descriptor, it is checked whether
or not the logical sector to be recorded is a defect sector. Wien it is not
a defect sector, the processing is termnated. Wien it is a defect sector,
15 the processing advances to step (S3006), where a | ogical vol une
descriptor sequence is newy saved in ans@npty area in the volune structure
area, so that the logical volune integrity descriptor is recorded together
with a primary volunme descriptor and a partition descriptor. 20 In this
manner, in the case of a disc to which data rewite is limted to 100 tines
, a logical vaktimg tiesnfipsecadrbrunbesr d€dotrdd-h the G ikitiazionusi ng
the sanme | ogigcal volunme descriptor sequence. 25 ( S3007 ) When a vol une
descri pt or se§38ﬁ%e is newy allocated, an anchor vol unme descriptar pointer
for managi ng the positional information of the volune descriptor sequence

[ dat ed and ded. nber d d
recor ded st epwi se. i n LR SREALY . THERERALDY SOR BECRSr SMREIStTIE T P00 )
( ( 16-25) x t86o)rdedlDN thienwslumet spate is &ubleaden On Bhellqasd uhwlmech t he
ey o o EReChpd2tohgt LhfobRabinh! 88 barh0Be THe SbAB;LA" updati no

and recordi ng nma 'nac co ance urred nunber
ti mes of dat afﬂ.éwrisu‘ud:tuli'e; dseatnchadedhein 100€ tlexd- blﬁ regsere t ethe

sufficient, tgg gihgsgecgg; anQerfig%obgngﬁg¥g? nAEgL%he Ioggcal

vol ume |ntegr|ty escr%gtor sequence
i nformation réogiapagsabdein zecording ard mapyadiydybion afcthe (ﬁil@eﬁﬂnes t he

order ofguse gk maLbLEeat il tq{é%l%fro%ﬁia%ti%fr?Q:éd&rfaﬁ@aﬁl%dr.{%ﬁag%@ieﬂhlch
structure, and 15 records data while noving a latest file structure_area

from an i nner tRer BBPeTy ofh bimes 8- tdarR TAWslteads delritedi oWhdledef ect
due to concenpepkbfifl dEqudrildl e resopiaanegnt ed mpd rdaodrdielg aghtaty can
be i nproved. without fail, in the recording information zone which is
an area designated for the positional information of the
15 maltiplied latest file structure area, reproduction

reliability of the disc is improved, despite the .risk of

reproduction becoming impossible due to the causes of

scratches or dust.

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

In the ECMA167 Standards, the file entry of the AV
25 file is defined as a part of the file structure. 1In this
example, the file entry of the AV file is recorded in the

AV file area for simplicity of explanation.

In the case of an information recording medium on

30 which no AV file is recorded, a control file may be recorded
in the AV file area. Still, the effect of the present
invention is clearly provided. In this case, the control

file and the file structure thereof are sequentially



- 81 CLAIM5S 1. An information recordi ng nedi um of which the nunber of
times of data rewite to an identical area is limted, the 5 information
recordi ng medi um conprising: a first information recording area to which
data is recordabl e by sequential |oop recording; and a second infornmation
recording area, wherein: 10 the first inPérmation 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

i nformati on rEeepEAfRg ineihea@lPBensS®ACEAf or mati on corresponding to | atest
version information is used as valid pointer information. 20 2. An

i nformati on recordi ng_nedj um according to claim1, wherein the second
i nf or mati on recordi nglBr ER1Fs c¥AMRLEa it FiHie e aiatike regthdabhe KT

sequential | ogprueeaidi 0g. rdcof@elnfifr tALI 2AtE8EOFdI BIsHRAEUa-af aBRCh the
nunber of 25 tinmes of data rewite to an identical areai#%a]%gkted t he
i"H's

i nf or mat Pon r R obRE nP HesT it g tire 2553 dasiapaie nFBFREt i on
recordi ng ar egsectérwiimbedptal fiid o etoudtlre by stmretiial sedpmsesaeHi ng; a

roa for recorifgATGENLEITEREPR AT A6 hEEF SIPY R BREPRASAT BYSGnEPER ¢ he
plurality of &ifkleistfmicipirewthraottiangthec¥aT istmattuie Wensed, the 82
cach of e PLEEBLLIE Glvoliditly bBHALARLLRROR SR a0 BN LR T S LUAES 2
10 to which the number of times of data rewrite is limited,
is provided as far as the entry sector number recorded in

the recording information zone is used.

In this example, when a disc is inserted, the system

15 records a control file in the basic file structure area in
order to recognize the information recorded in a plurality

of AV files. 1In the case where only the file recorded on

the disc need be recognized, it is not necessary to record

the control and the file entry thereof in the basic file

20 structure area. Then, the basic file structure area is
smaller and thus the reading time is shortened. In the 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. In this manner, an

25 information recording medium according to the present
invention causes the data to be updated or recorded
including the latest file structure area to be moved from

an inner portion to an outer portion. Therefore, data
destruction or defect due to concentration of data rewrite

30 is prevented and data reliability can be improved.

2. Example 2
In Example 2, a method for sequentially recording



each of the plurality of blocks includes an area for recording version
information indicating a version of the 5 block and an area for recording
poi nter information indicating a position of the second information
recording area, and the pointer information corresponding to | atest version
information is used as valid pointer inf@&3mtion. 10 4. An information
recordi ng medi um according to claim3, wherein the identification
information is rewitten in a specific area of the third information
recording area, and when recording to the specific area becones inpossible,
the 15 identi fancaVi éhlentorhe iwnfiisler aveat pra- ahlaqaaeéainntmmerqlhﬂrraj

information r rdj n re L gCi L% 3 #¥b Jiption
recordi ng ned%&%%ccgfl i ng 1?%) %n %“%gierefnn h %l r r?rﬂ!{matl on
recordi ng are&sicorgiedar da | hh?\hlkﬁi%ﬁa"t afilde eé@n‘-‘&&&ﬂé’ebyageme‘mlhl hepop
recording, thgdduiGdgiformation recording area includes a plurality of

bl ocks, 25 each of the plurality of blocks includes an area for recording
version iPnformation indicating a version of the block, and the

identification informyi gat&ots wgeeb@aeaolhaﬁthwe&iboaréafﬁé@é iQn is
used as valid_ identification 30 infqQrmation. 6. An informati o%eq}%r%ng

met hod for re®&r FEFQLAsh PRt igMoYS ntliﬁ‘leor"ﬂ"?'ﬁt‘al'oﬁ’%de

YVhI 0[1 Ej heth w&?hdﬁtﬂb@ﬁ.‘iﬂr tlHEEeQﬁangj@é@ném\l{iﬁgﬁoﬁm%bﬁﬂfﬁﬁdzmais amea s
imte e informatign reco i um_i_ncl.udi, afirs nf

ecor ding. or ef 8 ARECHEAGELOESE LT A bPE B b B Er eI LSS Ectr g,

and adsatoond mﬂdlall’mrg aﬂd&rflmcmsphrétg)mahwimeﬁﬂfyrm bisr o gumnrtmde on
recordi ng areg,in es_ A. t S rmatjon recordin

met hod an’pl‘l gihﬁg&?g% E?%b%b%ﬂ%éa}sﬁ g&m# (r)l"éé( §} eS:e% kﬁtelgﬁl urdf i9% 3? (ﬁalbl ogks;
and recordi ngani AVt lfél@ebiagnat dargeodetaveigieon whereasoaneondralndiidat i ng a

version of the,dpshanaltedobhock AbANIMA HaVOETBRAR F16CE1109 Ay

position of t secon ornatlon recor ar ea,
ata and non -AV data thus have ifferent characteristics.

15 An example in which an area used for recording AV data and
an area used for non-AV data are separated will be
described.

In the case where unallocated areas are managed in

20 a table form as in Example 1, sequential recording is
performed by defining the order in which management
information in the unallocated areas is registered. In
Example 2, unallocated areas are managed using an improved

bit map which is recorded in the space management structure

25 area, and sequential recording is performed in the AV file

area in the volume space.

In the following description, a descriptor, a

pointer and the like which are recorded on the information

30 recording medium as a volume file structure have a data

structure defined by the ECMAl67 or UDF (Universal Disk
Format) Standards unless otherwise described in detail.



wherein pointer information corresponding to |latest version information is
used as valid pointer 15 information. 7. An information recording nethod
for recording information on an information recording nedi um of which the
nunber of tines of data rewite to an identical area is 20 [imted, the
information recording nmediumincluding-a3#iurality of first information
recording areas in which 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 recordi ng areas

i ncl udes a pl érdl PafaoFtENeERTe Ofe the @bddigadn dd&sor di ng net hod conpri si ng

the steps of recordi nggghiel 18 dhbwsl 4 eReliBna®y BEEA! §t AScBRAS of the
i dentification |nfornat|on i ndi cati ng which one of the plurality of first

i nformation r @PéAGAAgddF€a@3Bs valid;, 30 designating one of the plurality
of blocks included in the valid flrst information recording area; and
recording, in the designated bl ock, version information indicatin

f

a
versi on the desi gnaP&dveiBeR Spa°84ha%ﬂﬂiWﬂ%qHQHSQWHQﬁqﬁﬁ|Q§¢q aeﬂeating

a position of at Bpazadaed fiinkoErRUCIUrec @ed 13031, candVagl avn fidienbeea
i nformation cgﬁhﬁspondln est infornation jis usgd as_valid

a Si
pointer 5 inf t i BR®T a °%ﬁL?afd?HB&ﬁ§ﬁ eBBRTAGREppthr ek R f or FB€or di ng
[ ?f gr mat i on oapaﬁrabnfeormneonstmetdreg mumsﬁ%mmdd? nanbepaet tines
o] ata rewite to an_ ideptic area mte e, 4 nf.or.matian
recordi ng med "ARLIREEDE ?1 lécﬁ”r'%talf?ﬁ j‘???%t F‘B lp@(?d:r agnbh%r]éaa{:e[sc}: %f]rilgh dat a
i s recofldabl eshyuséquentirah. Iomp theospaceg, mandgameatosdriuntarsatrea,

recordi ng are%P @Egggbﬁdtgg fhé 1%”&% ggt&gg Eﬁgardlng area includes a
[ oC 5

plurality of e |n recor |ng appar at us conpri si ng:
means for designating one of the plurality of blocks; and neans for

recording, in the despgiat ﬁﬂpbig%tmabeéﬁbﬁ‘néfg PEEBEE o S €810 dath

version of the de5|gnated 20 ol nter information 1 ndicating a
position of tRE ARRINE |ﬁﬁﬁ%ilrbﬁnﬁ-éeo‘i‘b?fhésaﬁéﬁcmpé‘Wﬁ&%PéPCK-

i nformagson C"Phéeﬁéeaﬁaﬂﬂ tQté@éeéf JEEIS | ¥ Ay 9 'aOEeh:%ali%eﬁnQQ yalid
poi nter inforpation An information recording apparatus fo

recordi ng |nf6PﬁﬁFF5ﬁdoHYaﬂ 1Rt SRRaFRER PECBRJPRES Hﬁﬁﬁ]ﬁ?aﬁﬁ|€ﬂdtﬁg
nunber of tineksinftHataasewsfte recepdedestatal aneaolsettibhedr bhes
I nformation rEﬁS&QLB 1&?%@%@&%@%@P9%”9es of all the sectors is referred
to as a bit map. In Example 2, a bit map shows a recording

20 state of a unit. An advantage of performing management of
unallocated areas with a bit map is that since the

unallocated areas are designated using a bit for each of

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

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

about 5000 sectors.

The lead-in area has a recording information zone

30 111 allocated thereto. The recording information zone 111
includes a spare designation information area 1302
including a spare unit number 1310 and spare area address
information 1311. 1In the spare designation information



30 plurality of first information recording areas in which data is
recordabl e by sequential |oop recording, a second information recording
area, and a third information recording area, wherein each of the plurality
of first - 85 information recording areas includes a plurality of

bl ocks, the information recordi ng appar-atsds <conpri si ng: neans for

recording, in the third information recording area, identification
information indicating 5 which one of the plurality of first information
recording areas is valid; means for designating one of the plurality of

bl ocks i ncl udegtelan ahkaveast dffie sattﬁu&mmmaima tlaourﬂé mytasmtumdj freeans

vorsi on of | NEYBARTEREH HEAeh 3RA Rl HoP ForPyiRat 1oR T SPT R o

position of tha03ecomd omhernaunnbsrecorThqueuwhenVWﬂatarlqnwnth is

nf or mat] on. CRLLESAYNG LR AL OBl aB 3L LICRLARLLON LS 1368 6P | ¢

poi nter 15 infornma OFHRL i on T &cord recor di ng
I nf or mat iSon owparabdeofddei shrueturdi ageactséd of Whﬂnﬂtheuenhhnﬁﬂangh tinmes

of data rew Lectnan yleabheakngea b3ch0 Ll i it iHyIR O

recording mediumincluding a first ormation recording-area to mhlch dat a
i s recordabl emedivmqfsem Becopdpdreebeaprrdabiadent beelyid iAH & masudit .

recording ar ea]at\e{ﬂ%raﬁl Bet RRcbiragl il %@atlla%srtefﬂrl@ RERAUl Grddes a
plurality of blocks, and in at |east one 25 of the plurality of bl ocks,

version information indicating a version of the block and pointer

i nf or matripon | pdbCelilRY rR cReEhigOPrekelsii@ngecond i nformation recording area
are recorded, the |nfornat|on recordi ng et hod conpr|5|£f the steps of 30
desi gnating one of thElgPEPallY ySBPYE| SckBTOGRAUER! Ofmi hthg RFEORENGr not

to acquire therpeessehg foer Feogaingcar gddel @nt I‘mede@rtgaaauemlslwelssl n
accordance wi bl tne . Yersi 9okl Q5™ L aRes3qRe e YS! NpblE ol Hy  tne 86

information recording and reproduction apparatus shown in

15 Figure 2. Hereinafter, the steps shown in Figure 13 will

be described in detail.

(S1501) The system control section 201 acquires a

start unit number 1330 from the leading end of the improved

20 bit map 1313 which has been read into the space management
structure memory 253. 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 space management structure recording

25 means 251.

(S1502) 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

30 start unit number 1330. 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.



25 30 bl ock, wherein pointer information corresponding to |atest version
information is used as valid pointer information. 11. An information
recording method for recording information on an information recording
medi um of which the nunber of tinmes of data rewite to an identical area is
limted, the information recording nedruﬁﬁincluding a plurality of first
information recording areas in which data is recordable by sequential | oop
recording, a second information recording area, and a third information
recordi ng area, wherein each of the plurality of first information
recording areas includes a plurality of blocks, in at |east one of the

plurality of blocks, ys1§09) THE @EldnPBohRebialédelién VAT B pdatlest BRebI OCk
and pointer information indicatin osition of the second information

ap
recordi ng ar ebldfe StEstyEs %ﬂﬁﬂ&hﬂ@%emFHFEGmPHFoﬂﬁﬁﬂﬁﬂ?q%ﬁﬁnQﬁnﬁhﬁrea,
identificati opebbt-aegev €1 liendrieai189aWian onse tehictetvé wpiidan aliski rst

i nformatLon recordi reas |s.valid is recorded he information recordin
ot hod chnpr | SFREet A8V EEan205; tOERGPFRNAENEPAALAR F1La FERUCKRBENGDS on
f][og} t hE t hi rleméI nﬁ@tgﬁt ihﬁllé Flﬁéﬁ‘l.}f&t’lﬁ:@_r&t?a d@@nawhegaaaeeeaekbeagbaa ality
(o] ocks I ncl ude n the_vall I rst 1 nformation.recqQrqging are | 1S
Chdi catod by PRETRELARErTE dhem et At el gertieroahl rls GRBLAERSD, ot
to acquire theypofot esxamg s redxesrutriznprad ednitir dihprogragnatdd tbinckhen
accor dance wiLh.Lhg YSrL3taR AT | o 86ORART Y e, dRsi gnated, plock,
IR I'ng to Iates e

wher ei n pointe ormati on correéspon version T ntor ron is
used asl®al i drecpnding m&ars' 26linformati on. 12. An information recording

apparatus for recording information on an information recordi ng medi um of

which the 5 nunber of tines of data rewite to an identical area is

limted, the infornmatAbrthis@odintg whenusn Wrikhe @nrpm i returnedr faenon

recording aregnd Copy &4 U s | GRS UAARIE 205 $RFUSREI pbas8APthEECEHENT,
and a second jinformation recording area, wherein the first information

e
recordi ng 10 e85t ndldGesSbrprtinhei @res bPOLKOL e Frarabdestfbhe of
Llhe El UI%I i t}’s?zf:u@!:@fés& at‘t;%raSi Qﬂ%@mf?!bf&:bm % iﬂl?lbﬁ@ééif‘@?%léer aiu@g ofot he

ock and pointer info ion ipdicatin position.o e secon
i nf or mati on rcé%‘?%i?ﬁﬁaé{}g% é?ge $%%r’d"§3,%ifa:ﬁe isrﬁr(?rtr’r"ﬁ’celsonOFe(‘}b’lsgi'ngthe
appar at us comgyssemg@ontroiraastion ziEkupdatiesgtbadafid felpl stmabectyref
bl ocks; and ng for d 1 Ni . (I cqui ke . oi pnt er
i nformation ?%goégeéafngbﬁég%egﬂgﬁg?géggﬁégﬁ ?ﬁ”ﬁ%@éﬁhaﬁ%@ ﬁ%?%ethégéersion
i nformati on ricotoection ttiea R ive depratdda disbokldnher penfpoinadein the

inforrmgd(n1céééfggmgmgfghtf36ﬁgest version information is used as valid
poi nter 1 nformation.

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

25 concentration of data rewrite, scratches or dust, the
system control section 201 issues an instruction that a
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

30 performing recording sequentially in the AV file area 1308,
can be used as a sparable file structure area. In this
manner, when a write error occurs while data 1s being
recorded in the latest file structure area, the data



25 13. An information recordi ng apparatus for recording informati on on an

I nformati on recordi ng nmedi um of which the nunber of tines of data rewite
to an identical area is limted, the information recordi ng nedi umincl udi ng
a plurality of first information recording areas in which 30 data is

recordabl e by sequential |oop recording, 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

in at | east one of the plurali t%/ of bl ocks, version information indicating
a version of D8EOBESEKk iBnBhEolAtest| file BETemturgi 2582 nbs ApARted #rdf the

second i nf or Nilelc@R de@C 21 R QurtF €0 PAEA ' SF 416 ade@ .| "WhBA thefé is no
information 5 recording area,, identifi cahion i nformati on indicating which
one of the pl YP&RECEFdsA areddn ﬁ?’&rﬁﬁ?FB PRTRA freaPLaTt Wny g mupner

recor ded, tEe iisgh@@!a?ttboamee_at%i g PR rb?.fer?iQ.Wr?ﬁid’tgirddr&xm_ J ft¥ an
acquiring the i tification.infor ion r the third.informgtion
recor di ng ar e&?aﬁ'ggﬁgthr Yt gqﬁﬁﬁaggnge&org?g p‘trhrgﬁl?t ;1&6?96@&»3?

i ncl uded in tkeruattudef ared isfupdatednandccschndedren thhe dreddingdncat ed
by the identif and, neans for dete ni.n not

i.cation _infar Lon; g t her, or
0y begui ret et Ene Abardrdd B & e AR GRS B %! W e R e iRt A 1
accordance w shruedurer sirem i 1d oahhtcahededor dde i umahbodatednanéd , bleock,
wher ei n poi nt i Lan espondi { Igé]gt ersj Lnf o on is
used as vali dg;%gld%&%?ﬁ;be?nfsgi%éat ?gn%a%%hb\}%. Al é. %&é %P%‘i@ : %gataRz . A2
. A2 10 unrecorded state. Therefore, even when a write error occurs

while data is being recorded in the latest file structure

area, spare recording is realized.

The drive control section 232 instructs the
15 recording and reproduction means 234 to record the basic
file structure in unit #56. When the recording is completed,
"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
20 in spare area address information 1411. Then, the drive
control section 232 notifles the system control section 201

of completion of the processing.

(S51504) The system control section 201 creates an

25 improved bit map 1412 reflecting the state of an unallocated

area of the disc, and records the improved bit map 1412 in

a space management structure area 1403. The

above-described operations of the system control section

201 are achieved by, for example, executing a control

30 program built in the system control section 201 as the space
manadement structure recording means 251.

At this point, the unit number of 57 which indicates
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the first unallocated area after the recorded unit is
registered as the start unit number at the leading end of
the improved bit map. By this processing, the bits of units
#40 through #56, which indicate the recording states of
5 these units having data recorded therein, are changed to

"1", which indicates "recorded”.

Figure 12 shows a structure of data recorded on the

optical disc 235 after the file recording processing is

10 performed on the optical disc 235 having the data structure
shown in Figure 11.

In this example, the second cycle of the sequential
recording performed in an inner portion to an outer portion
15 in the AV file area is described. In an information
recording medium to which the number of times of data
rewrite is 1limited, the recording start position is
designated by a start unit number. Therefore, sequential
recording can be performed repeatedly in the AV file area,

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

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

25 recording start position can be designated in more detail
as compared to the case of using a start unit number.
Instead of the next recording start position, the previous

recording end position may be designated.

30 In this example, the unallocated areas in which AV
files can be recorded are designated unit by unit, and the
areas in which the AV files are recorded are designated
logical sector by logical sector. For simplification, the
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areas in which the AV files are recorded may also be

designated unit by unit.

In this example, only the AV files are recorded in
5 the AV file area. As described in Example 1, a file entry
of the AV file may also be recorded in the AV file area.

In the case where the size of the control file is
excessively large or the number of control files is
10 excessively large, the control file(s) and file entry
(entries) thereof may be recoirded in the AV file area. In
this manner, data rewrite is prevented from concentrating
in a specific area when the control files are updated.

15 For recording data in the volume structure area and
the latest file structure area, recording with verify is
performed. For recording data in the AV file area,
recording without verify 1s performed. "Recording with
verify" refers to a recording method by which it is

20 confirmed that data can be read after the recording is
performed. "Recording without verify" refers to a
recording method by which it is not confirmed that data can
be read after the recording is performed.

25 In this example, the latest file structure area
after substitution is managed by the system control section
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
30 replacement" refers to a system by which the drive control
section manages the correspondence between logical address
information designated by the system control section and
physical address information of the address at which data
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sparable file structure area, based on the spare address

25 information.

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

30 file structure area 1304 recorded in the sparable file

structure area 1303.

The operations of the system control section 201
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described in steps (S§1602) and (S1603) are achieved by, for
example, executing a control program built in the system
control section 201 as basic file structure reproduction

means 262.

5
(S1604) The system control section 201 decodes the
basis file structure and reproduces the intended AV file
(AVfile-d) 158. The above-described operations of the
system control section 201 are achieved by, for example,
19 executing a control program built in the system control

section 201 as file reproduction means 216.

In general, the size of AV files is larger than the

size of control data. Therefore, in this example, the AV

15 files are managed unit by unit. Accordingly, the recording

position information of an AV file can be easily designated
using a unit number instead of a logical sector number.

In this example, unallocated areas are registered

20 in the bit map in the order from an inner portion to an outer
portion of the disc. Accordingly, sequential loop
recoréing 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

25 Example 1, unallocated areas are registered in the table
in the order from an inner portion to an outer portion of

the disc, and the next recording start position 1is

designated by an entry sector number.

30 In Example 2, the sparable file structure area is
pre-allocated in the volume space. Therefore, data rewrite
of the latest file structure is concentrated. However, the

spare designation information area including the recording
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% ()- !nc” 1005@'::(1}:1:ure area, a recording start position in the AV file
area can be acquired. This allows the AV files to be
recorded sequentially while avoiding concentration of data
10 rewrite. In the case where the start unit number is
registered at the leading end of the space management
structure, recording can be started from the recording
start position Ilmmediately after the space management
structure is acquired.
15
In Example 1, data is sequentially recorded in the
latest file structure area. In Example 2, data is rewritten
in the latest file structure area each time the data is
updated. Recording of the latest file structure area may
20 be performed sequentially and repeatedly in the sparable
file structure area, using, as described in Example 1, empty
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
25 example, recording may be performed in the following manner
for updating data. Up to the trailing end of the sparable
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
30 from the position of the area to which the latest file
structure area is allocated (i.e., the position indicated
by the pointer information). The area is allocated based
on the search result, and data of the latest file structure
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structure area is recorded in the allocated area.

As can be understood, the sparable file structure

10 area is structured such that another area (for example, the
latest file structure area) can be allocated to a part of

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

15 as to be movable in the sparable file structure area. Thus,
data can be recorded repeatedly in a certain direction such

that latest file structure areas are distributed throughout

the sparable file structure area.

20 In Example 2, sequential loop recording can be
performed both in the AV file area and the sparable file
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

25 loop recording in each of the divided areas, data
reliability can be improved and the reading speed of an

intended file can be raised.

3. Example 3

30 In Example 3, AV files are sequentially recorded in
the AV file area, using a table for simultaneously managing
the recording position of a file and the position of an
unallocated area, such as a FAT file system applied to a
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ddeeaBWP1! 10 1 When cofstructing system compatible with a hard
disc, the hard disc and the optical disc can be handled by
5 one file system by introducing the FAT file system to the

optical disc.

In the following description, a descriptor, a

pointer and the like which are recorded on the information

10 recording medium as a volume file structure have a data

structure defined by the ECMA167 or UDF (Universal Disk
Format) Standards unless otherwise described in detail.

3.1 Data structure of the optical disc
15 Figure 15 shows an exemplary data structure of the

optical disc 235.

The volume space has a system area 1701, a latest
file structure area 1702, and an AV file structure area
20 1703.

The latest file structure area 1702 includes a FAT

(File Allocation Table) area 1704, a root directory area

1705, an AV directory area 1706, and a data file area 1707.

25 In the FAT area 1704, FAT is recorded, which has chain
information on the recording positions of directories and

files and information on the recording state of clusters.

The FAT is a table in which cluster recording

30 information having recording information for each of
clusters is recorded. The number of pieces of cluster
recording information recorded corresponds to the number

of clusters. In a directory entry recorded in the root
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10: : pxpqr sTt Uldrexbaryigrea 1805 and an AV directory area 1706, start
cluster numbers of the directory and the file are registered.
In the example shown in Figure 15, a directory entry
(AVfile-a) 1713 has start cluster number 1 of an AV file
5 (AVfile-a) 144. The FAT chain information includes cluster
#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 (AVflle-a)
is reproduceable by following the chain information. 1In
10 the "value" section of the chain information, "“EOF"
indicates the trailing end of the flle and is, for example,
FF8 (hexadecimal).

A cluster 1s a unit for recording management
15 including one or more sectors. In this example, one cluster

includes about 5000 sectors.

3.2 File recording processing
Figure 16 shows a procedure of file recording
20 processing for recording a file on the optical disc 235.
The file recording processing 1is performed by the
information recording and reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figure 16 will
be described in detail.

25
(S1801) The system control section 201 reads a FAT
from the FAT area 1704 at the leading end of the latest file
structure area 1702, searches for a cluster number marked
as starting point information, and sequentially acquires
30 information on unallocated areas from the marked cluster

number in an ascending order. The above-described
operations of the system control section 201 are achieved
by, for example, executing a control program built in the
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10077 ("10%& () - 9" WUD(51802) The system control section 201 sequentially
5 records AV files from the designated starting point cluster.
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.
10
(S1803) 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
15 FAT recorded at this point, the cluster information, having
the chain information and the starting point 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
20 cluster #56. Therefore, "1" is registered as the starting
point 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
25 file structure recording means 261.

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

30 recording medium to which the number of times of data
rewrite is limited, sequential loop recording is performed
in a similar manner in the AV file area in the first and

subsequent cycles.
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file structure area. The control file is not supplied with

5 any cluster number and is managed by the logical sector

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.

10 In Example 3, the AV directory area, the root
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
has a structure having a function of a space management

15 structure, but also performs file management. Therefore,
the FAT is handled by the basic file structure recording

means and the basic file structure reproduction means.

In Example 3, the starting point information for

20 performing sequential recording is recorded with bit 1. It

is clear that the starting point information may be
indicated with other values such as FFh.

In Example 3, the start position of sequential

25 recording can be acquired also using a data structure, such
as a FAT, in which the information on unallocated areas and

the chain information of files are managed by the same table.

In this case also, AV files can be sequentially recorded

while avoiding concentration of data rewrite in the AV file

30 area.

In Example 2, the start unit number is registered

at the leading end of the space management structure. In
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management structure. In the case where the starting point
information is registered in reserved bytes of information
5 on each cluster, this file system can be compatible with
existing computer operating systems without extending the

FAT Standards.

The two-stage defect management method described in
10 Example 2 is applicable to the latest file structure area
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

15 in the FAT 1710 in the FAT area 1704. In this case, FFh
is registered as, for example, the value of the starting

point information.

4., Example 4

20 In Example 4, an exXemplary defect management method
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.

25 Even in the case where, as in Example 1, occurrence
of a defect area is prevented by avoiding concentration of
data rewrite in a specific area using sequential recording,
the number of defect areas increases as the disc is used
an increasing number of times.

30
In the following description, a defect area

includes an area in which data cannot be recorded or

reproduced, and a minimum unit thereof is 1 ECC block.
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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

10 directory 1923 in which a data structure for the system is
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

15 file structure cannot be allocated. In this example, the
non-allocatable space stream is used for registering the
positional information of a defect area.

Figure 18 shows a procedure of file recording

20 processing for recording a file on the optical disc 235.
The file recording processing 1is performed by the
information recording and reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figqure 18 will

be described in detail. In the following example, the AV

25 file (AVfile-c) is recorded on the optical disc 235 having

the data structure shown in Figure 17.

(S2001) The system control section 201 records the

AV file (AVfile-c) in unallocated areas sequentially from

30 the unallocated area having the designated entry sector
number. When the defect area 1906 is detected while
recording the AV file, the system control section 201 skips

the defect area and continues the recording in the next



10! L@" 109 ()-@> L"109% ()-!C L"109% ()-!HvL"109%& ()- "10% & () - 23: hoMr1!
L "10%&' ()-3'L "10%&' ()-3!VM "109%&' ()-3! v"109%& ()-3&F10% & ()-S910% & () -
10} oP1! L " 109 ()-3! @10% & ()- 10 10
101 V@" 109 () - @Q $" 109%& () - 9! L$" 10%&. (? OwX6PL! L™ | Hy' " 109& () - @10% & ()
S210 @H0%& ()-21 " @10%& ()-2!i H @109 {)-2!i @10%: ()-2QF} oP1L&10E () -
S910%w&' ()- 10 10

10! H, /" 10% ()-!| G /" 10%& ()-Ic " 10% () - Fd~] WU3OPLL! [ Y(" 10% ()-! H " 10%

N " 109 , | 4 " 10%
rI(D%LL' [v(" 100/%43%1. %%ﬁﬁ%e(% 1¢ ]r%ﬁ‘\% d:¥1> 0% (hn which the av
10! CS2" 109&’ ( i):LJ@ \LsY @CTOss 1) rﬁmﬁgﬂl afre! a 1DhRs € Jex et '1:9(2%&'0@ an@V10%& (

L OV (Bef DM pfiah LodOih! Skkdnb IOLY ISU AV 01 L2
10! Q@2" 109&' (3207 H Zhelghgveydessrihed opengbgory )of the system control

5 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

10 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) is recorded) registered therein. The
system control section 201 then stores the file entry
(AVfile-c) 147 in the basic file structure memory 235 of

15 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

20 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 (S2001).

25 (S2004) The system control section 201 creates the
file entry (Datafile) 149 in which the positional
information of the area (extent), in which the control file
(Datafile) 148 is recorded, is registered. The system
control section 201 then stores the file entry (Datafile)

30 149 in the basic file structure memory 235 of the memory
circuit 263. In the case where the control file is recorded
in a plurality of extents due to a defect area being detected,

all the extent position information is registered when the
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registered, like in the case of the AV file.

(S2005) The system control section 201 creates a

5 system stream directory 1924, which is a defect 1list
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 1s registered. The system control section 201

10 stores the file entry 1925 in the basic file structure

memory 235.

In addition, the system control section 201 creates

the unallocated space entry 1925 in whlch positional

15 information of the unallocated space 1s regilstered,

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

20 space entry 1925 thereof in the basic file structure memory
235.

Concurrently, the system control section 201

creates the AV directory (AVDir) 150 including information

25 of the recorded AV file and the control file, the file set
descriptor 152, the root directory 153, the file entry 154

of the root directory, the file entries 145 and 159 in which
positional information and attribute information of
recorded AV files (AVfile-a) 144 and (AVfile-d) 158 are

30 registered, the VAT 156, and the VATICB 157. The system
control section 201 stores these data in the basic file

structure memory 235.
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created in steps ($2002), (S2004) and (S2005), in the latest

5 file structure area 131.

(S2007) In the case where a defect area is detected
while data is being recorded in the latest file structure
area 131, the processing of steps (S2008) et seq. is

10 executed. When the recording is completed with no defect
being detected, the file recording processing is

terminated.

(S2008) The system control section 201 updates the

15 defect 1list structure and the registration information on

the space management structure. In 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

20 management structure, the positional information on a newly
detected defect area is eliminated.

(S2009) The system control section 201 designates
the subsequent unallocated area in order to record data in
25 the updated latest file structure.

The operations of the system control section 201
described in steps (S2001) through (S2009) are achieved by,
for example, executing a control program built in the system

30 control section 201 as the basic file structure recording

means 261.

In the recording processing of the AV file in this
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O example, an area, from which an error report is returned
for the reason that the recording cannot be completed while
recording is performed without verify, is identified as a

defect area.

In general, data to be recorded in the volume
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

10 to be recorded in the AV file area may be recorded with
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

15 area, in order to save the time required for substitution
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

20 accordance with the characteristics of the file, an area
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 is applied, may

be separated from each other.

25
An area from which the file cannot be reproduced may
also be registered as a defect area.
The positional information of a defect area
30 registered as a non-allocatable space stream is used for

re-formatting the medium. Accordingly, it is necessary to
maintain the content of the non-allocatable space stream

until the medium is re-formatted.
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area may be recorded outside the volume space. For example,
such positional information may be managed in the
5 registration block of the recording information zone in

Example 1.

The method described in this example may be applied

to Example 3. When performing defect management, data is

10 recorded while a defect area being skipped, and defect
information is registered in the FAT.

As described above, in this example, while

sequential recording on a rewritable medium 1s repeated,

15 recording in the subsequent area can be performed while
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

20 to obtain a spare area in advance or to extend the spare
area when there is a shortage thereof. The area of the

medium can be effectively used.

5. Example 5
25 In Example 5, regarding a disc to which the number

of time of data rewrite is limited as a result of the density
being increased, an exemplary data structure for an entry
sector number used for performing sequential loop recording
from an inner portion to an outer portion of the disc, and
30 an exemplary update method thereof, will be described.

In this example, an entry sector number is recorded
in the volume space which is managed by the file system,
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5 so that the reliability of the entry sector number of the
disc to which the number of times of data rewrite is limited

is improved.

In this example, the reliability of the entry sector

10 number can be improved since the data structure defined by

the ECMAl1l67 is updated stepwise, and the recording

information zone 1is not necessary since the entry sector

number is recorded. Thus, the techniques described in this
example is applicable to general-purpose discs.

15
Figure 19 is a data structure regarding an entry
sector number which is updated and recorded in the volume
structure.
20 A function of an entry sector number 3032 is the same

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
25 recorded in a field saved for the processing system in a
logical wvolume integrity descriptor 3031 in a logical

volume integrity descriptor sequence 3011.

Recorded in the logical volume integrity descriptor

30 is integrity information indicating whether or not the file
structure recorded in the volume space is in a correct state.
Therefore, the reliability of the entry sector number can

be further improved by recording the entry sector number
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10° 10 5 volume descriptor 3022 in a volume descriptor sequence 3010.
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.
10
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.
15 Although not shown, the anchor volume descriptor pointer
is also recorded in the logical sector of N-256, where N
is the logical sector number of the outermost portion of
the volume space. Since the anchor volume descriptor
pointer is recorded twice, even when one of the pointers
20 cannot be read, the other anchor volume descriptor pointer

can be used.

Figure 20 shows a procedure for updating and
recording an entry sector number. An update method for an
25 entry sector number will be described.

(S3001) For the logical volume integrity descriptor
sequence, an area corresponding to, for example, 32 sectors
is saved. The logical volume integrity descriptors are

30 sequentially recorded from the leading end the logical
volume integrity descriptor sequence, and the final volume
integrity descriptor recorded is recognized as a valid
descriptor. The entry sector number is updated by recording
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sector, 00h is recorded in all the logical sectors in the
logical volume integrity descriptor sequence, and the

5 logical volume integrity descriptor is recorded at the
leading end of the logical volume integrity descriptor

sequence.

(S3002) When recording a logical volume integrity

1o 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 (S3003), where a

logical volume integrity descriptor sequence is newly saved

15 in an empty area in the volume structure area, so that the
logical volume 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

20 descriptor can be recorded 32 x 100 times, using the same
logical volume integrity descriptor sequence.

When a logical volume integrity descriptor sequence

is newly allocated, it is necessary to record a logical

25 volume descriptor for managing the positional information
of the logical volume integrity descriptor sequence.

(S3004) For the volume descriptor sequence, an area

corresponding to, for example, 16 sectors is saved. The

30 logical volume descriptor has a field indicating a volume
descriptor order number. When a plurality of logical volume
descriptors are recorded in the volume descriptor sequence,

the logical volume descriptor having the largest volume
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from the leading end of the volume descriptor sequence. The
logical volume descriptors are recorded from the leading

5 empty logical sector. When there is no empty logical sector,
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.

10
(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 1s a defect sector,
15 the processing advances to step (S3006), where a logical
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.
20
In this manner, in the case of a disc to which data
rewrite 1s limited to 100 times, a logical volume descriptor
can be recorded (16-2) x 100 times, using the same logical
volume descriptor sequence.
25
(S3007) When a volume descriptor sequence is newly
allocated, an anchor volume descriptor pointer for managing
the positional information of the wvolume descriptor
sequence is updated and recorded.
30
Since the entry sector number is updated and
recorded stepwise in this manner, recording can be
performed (32 x 100) x ((16-2) x 100) x 100 times in total
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The step for updating and recording may be varied

5 in accordance with the required number of times of data

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.

10 INDUSTRIAL APPLICABILITY

An information recording medium according to the
present invention defines the order of use of unallocated
areas registered in a space management structure, and

15 records data while moving a latest file structure area from
an inner portion to an outer portion. Thus, data
destruction or defect due to concentration of data rewrite

1is prevented and data reliability can be improved.
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1. An information recording medium of which the number of
times of data rewrite to an identical area is limited, the
5 information recording medium comprising:
a first information recording area to which data is
recordable by segquential loop recording; and
a second information 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
pointer 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 recording area for recording
jdentification information indicating which one of the
plurality of first information recording areas is valid,

wherein:
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each of the plurality of blocks includes an area for
recording version information indicating a version of the
5 block and an area for recording pointer information
indicating a position of the second information recording
area, and
the pointer information corresponding to latest
version information is used as valid pointer information.
10
4. An information recording medium according to claim 3,
wherein the identification information is rewritten in a
specific 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 1s recordable by sequential loop recording,
the third information recording area includes a
plurality of blocks,

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 is used as valid identification

30 information.

6. An information recording method for —recording
information on an information recording medium of which the



x~[oP. 3! QX,"109%& ()-10%v& ()-!'H ""10%& ()-!'m"10%!& ()-9' 10%v&' () -f MLO%WE
()-
10[w) SzX6. 3! Q! C-"10%& ()-!'Q"109%& ()- F("10%W& ()-!'VnF("10%&' ()-'H ," 10%&
"()-TH,"10%& ()-GP3IQ!C-"10% "10% o' 0&' () -

15" m 10%008& ()-! ' 10%0& ()-910% 0& ()-- B3 10

10XwWU3P3! I Q (" 10%o0x0& ()-!'Vm("10% o} o0& ()-!'[ !'"10%0& ()-! " !"10%0& ()-!V
"10% 0} o0& ()- 'V "10% o}0& () -

89& (/rP3!'1Q ("10%o0x0& ! & 10%0& ()-,:10% o0& ()- 1000 1000

1000! [ "/ " 10%0e&infoly! ¢t HAHROK &2 - b DE3LEQE S 0% 0288 i@entical area is
10% o0& ()-!C "10% 0j o0& () -,L!%)" 10%00& () - LF10% o& él- L &' 10%00& (f) - TUVW'} oa
S4lly@ 10% O&-l(ljn_ltf@,otlaef@ w@nation recording medium including a first

10' o' o! qFAML0Yn@ o halt)i oAl B¥ce&dihy &rebltoowkfch)dd®a is recordable by
F 10% 0&. ()-Y 10% ‘

[0) ! - N N " ! -0 ! -
2100008 ()1 SRR LoaTPPPOSTORTEAL PG, 1RGN (ghoond dnformation
""10% & () - ! STRAUrdingG @redds Miigtein - yhe 10¥b8t( information recording

area includes a plurality of blocks, the information
recording method comprising the steps of:
designating one of the plurallty of blocks; and
recording, in the designated block, version
10 informatiocn indicating a version of the designated block
and pointer information indicating a position of the second
information recording area,
wherein pointer information corresponding to
latest version information 1is used 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 plurality 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, 1in the designated block, version

information indicating a version of the designated block
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8. 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
10 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, the information
15 recording apparatus comprising:
means for deslgnating 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
latest version information 1is used as wvalid 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
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information recording areas includes a plurality of blocks,
the information recording apparatus comprising:
means for recording, in the third information
recording area, identification information indicating
5 which one of the plurality of first information recording
areas is wvalid:
means for designating one of the plurality of blocks
included in the valid £irst information recording area; and
means for recording, in the designated block,
10 version information indicating a version of the designated
block and pointer information indicating a position of the
second information recording area,
wherein pointer information corresponding to
latest version information is used as valld pointer

15 information.

10. 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 £irst
information recording area to which data is recordable by
sequential 1loop recording, and a second information
recording area, wherein the first information recording
area includes a plurality of blocks, and in at least one
25 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 recording 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
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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

10 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
information recording areas includes a plurality of 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 area are recorded, and in the third information
recording area, identification information indicating

20 which one of the plurality of first information recording
areas 1s valid is recorded, the information recording
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
indlicated 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 recorded in the designated
block,

wherein pointer information corresponding to
latest version information 1is used as wvalid pointer
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information.

12. An information recording apparatus for recording
information on an information recording medium of which the
5 number of times of data rewrite to an identical area is
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 informatlion recording
10 area lncludes 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 recording 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 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
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,
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20

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 1s valid is recorded, the information recording
apparatus comprising:

means for acquiring the identification information
from the third information recording area:

means for designating one of the plurality of blocks
included in the wvalid first information recording area
which is indicated by the identification information; 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
designated block,

wherein pointer information corresponding to
latest version information is used as valid pointer

information.



