; ef ghi j e3e0x0~T6$Txg? DESCRI PTI ON | NFORVATI ON RECORDI NG MEDI UM

| NFORVATI ON RECORDI NG METHOD, | NFORVATI ON RECORDI NG APPARATUS

REPRODUCTI ON 5 METHOD, AND | NFORVATI ON REPRODUCTI ON APPARATUS%}IW%W\““‘N
FI ELD The present invention relates to an information 10 reco um
of which the nunber of tinmes data can be-rkwritten in the sane arB®5%s
limted, a nmethod and an apparatus for recording information on suc
information recording nmedium and a nmethod and an apparat us fﬂ%ﬂl\ﬂﬁﬂ@@ﬁm%
i nformation recorded on such an information 15 recordi ng mnedi

ART One exenplary information recordi DES@GRIPUEONavi ng 20 a sect or*cgp?uct ure
is an optical disc. As the density and capacity of the optical disc have

recently been increased and nore and nore information has been transferred
by nul tinmedi a, INRORMAFHONIBBCORDANG MERL bW IEHORYAT oM RECERPIRG METIARy o

y miltimedia, FION B : _
nieract ] ve vi BBl O T R L e om0

plurality of MPEG stMESH@D aANk| INEQRMATION RIPRQAUCTION ARRARATUSg
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 RFERNACABNFIBEDfie will be descri bed.
An AV directory at which video and audio - 2 data is recorded is |ocated

under a root directory. The AV directory has AV.files (AVfil.e-

(AVfile-c) and (AVfil e e imwmgl?‘ﬁ%xmmoraﬁa*:ﬁﬁdf ) ai”‘u‘fl")sré'faft,mélnd a
control fige (DRadcdddigg mediwgi,ngfi whochathemunegar difngikesh@at® ¢an dwe The
control file (Datafjile) ipcludes, far e | e, &E of _t] of, 4 and
audi o data recdr9Edd rih:l;ndgg?f, SERE (?r]%%mo lrepr oéutt?o}r?%lgﬁggatag\&s?é??ngs
of each title, apphymsid forarecofdingtinfomiatien crusuchrap|inifgmaadien he

i ke which are &eﬁcoq%s%,_rq{v%r &%ﬁiﬁﬂl‘?d alQ raReRdHCtifd HChapp8¥atus for

reproduction, fas ng and the |1 ke. In_the case where one con(;trol

file correspondeenrodiaing infermatipmr keceyded €BnsUGh @N dhiAFMafclon
recorded.ghe fid&s-fify mecPided under a predetermned 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 D#xidtdwatnge Arthich is a rewitable disc,
havi ng the above-described files recorded thereon using a 20 volune file
structure defined in the ECMAL67 Standards will be described. An upper
portion of the figure cne espmpdaryoiafiormacioar eacofdihg médtym dravingd ower

portion ofjthe fi Lc':rqe £ QGT nds ; Lo, an, U o1 &£, of A%hfhg' 8&ns P S
sector n ers HrEAYTofalted 11 6m the | rng end of the ]
capacity of the optical disc 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



25 vol une space in units of a sector. A volune structure area |01 has
information recorded therein for logically handling the disc as a vol une,
and al so has positional information of a space bit map 1D21 and positi onal
information of a file entry 1022 of a root directory. In general, each file
is 30 accessed using a |logical block nunbeR, -but in this exanple, each file
is accessed using a logical sector nunber for sinplicity of explanation.
- 3 Afile structure area 1001 is an area in which a descriptor for
defining a file structure is to be recorded. The space bit map 1021 is a
bit map for managtadisirecoidsdofs alseated  umdexinal Tochtdtregteryf tThe
vol unme space to ich 5.afile struet r . can, pe eds T
space bit nmap ngPQ&éfqtﬁFB%nﬁ??oﬁ“fngﬁgs i ng, €%4%gnlf§ gbbggﬁggggalgﬁd
sector, whet her(&athleréh itrasluding ngte orideda eady anddor datat hbself, ornd
unal | ocated. The file t (r Ihegt § bt e.d tion
and recordi ng p%s‘l“cfrf%&q il}ﬁ'rﬁ é‘rﬁ%étta?&r}%gf Qé}%gétga i?gg?g@??igﬂr]g% %ﬁrg%t ory
1023 has p®sititinal AV nfbtest i dhihefcamtfol efbhe r (Dabefile) alngludrs eckoFy
(AVDIT) T ecor ded gl tgnd 00 AIOE LTk IR bha 8LLY 44V #dcdfddahas
ornatron an

attribute 15 in recordi ng position information of a{; AV
directory (AVDi e} timpslismhe the @ndas &fy TeRYOANFtignsofiadabasFErohgs of

information of filg €NtNkeS aliP6hodORIdna028n foend O26n 1 eEpactpMeiyredf BN AV
file (AVfile-a) % an AV file (AVfile

-C an AV file (AViile-d n

control file 20Pi¢hesei PR thesdike ee’lé%‘t’]?i EF o NeRRSARFY i %85) asﬁ%g?%ael
control fipe hayeppbattbudbe EBERT 8BbWonephodpesion pnebdst nf arwatdbmg odndhe
AV file (AVfile-a .the AV file (AVfile-c t he 5:.file L] e- and
the control filEneoktsei | :\‘)“ fé??oq(ﬁrﬁecﬁ’ 517"8) 9880983§¥P% gi%l%éﬁ%@e%ﬁ@%g%
The file area | 00drnieSAWE idlecaaipilwtda Lt ylafacadi t tdike fAL ek hay bgndecoredednt r ol
fileis to be recorded. 30 A 0% | (
Def ect Managene e&%@f% af&oﬁg‘%f&%%%g@e%gg?gfe%% area lgggggqgﬁgfwe%@ea
1005 in whi ch theedehermnined tfidedanamesi clsuch tthafe EBEoRFSPLALINI2RHES ect

area is SEQStitPéﬁ¥8ﬁ¥c£fSﬁ"éE§5réfhs_dan4eaEE§yD§@be§s%ﬁﬂ&ﬁtéﬁﬂéﬂ fole.

managi ng a defect area which'i's substituted for and an area for
substituting for the defect area is registered. The spare entry has an
address 1045 of the defgfinargdedBficantaddtiemsel @16 wnd hexamararnréatab
Next, with reference to Figure_22 jllugtrating, a block diagr d.FLgure
23 illustrati ngSEr‘FFB‘&Eﬁa?‘?, aaDﬁpbgéJ\s‘saf‘ﬁ?'vWﬁf{é‘hglﬁeﬁ/ ]V”/?‘ﬁe%)élgir’]gga% %g dat a
over the AV filgatAvitiee Bbordelddscxittsed ithdds hewerdede thereoof ushngla

e nori ke fL AR I LA L B gl
system control becdesor29ddf ol Amwprer Pagdriarolofpitbgr AkIBER| EOFReFRPAAES
file structure to an inner area of the disc, and a lower portion of the
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 1s accessed using a logical sector number for

simplicity of explanation.



reproduction means 110 so as to acquire positional information of an

unal | ocated area corresponding to the size that the AV file (AVfile-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 a
control programbuilt therein as file recogding neans 213 so as to
overwite the data in the AV file (Avfile-d) , and 25 instructs an opti cal
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 dati@ Mc&tu&%la&% V!rd(IJBSLsI £37%51 raa:ieﬂ/am wioindlr Gt
data over the data in the control fil % % ]L_ L % ardefo%c& frea
i s detected durdeRFuiREqy Ffé’rr‘é%f)*’éﬁ%%ap 3¢8sEFRICTERR BH t| cAf THEE G ve
devi ce 205 subsjid Wpacel yitenapdsozhei£entbditt mab £be rahigieg, V\tmoin:h@to

be recorded in a de ect area 105 he spa ar

registers, i In t e 2RRC 4YHy ang U%?aﬁ}%c%ﬁ%‘i ?rfé‘gﬁé\?hlﬁ ﬁglume s?pareneé?lggahf&g

correspondsng t® ﬂ&@@fr@ﬁiu&@bmﬁaﬂ:hecdnf bet ahleaalté83 dfhe sspack st

1046 of the are are 005, The o cal 5 fd t he
>P 3&230 afoing?rxpﬁgi'%% At éé;tﬂ{ rp%\ﬁ'ict?, é@ a M did£8

system 5 contr dteR 10N e recor di ng ‘oper at | on.
(S1203) The syss@cmmomwmltmceaoh &0da thals dmgoarmgmpnoallpe@@nnﬁmdq

th fil t t 0
erein as fi & ]_[ u(;]f: a{u%&a%ea% é)]em}as(f.&{ ed1 054t dRg)

recording state 0 e una oc used in step 02), in the space
bit map 1021 (mm4pa$heais§nsﬂe;ﬁebohﬂferm%épporﬁrzblrﬁsprfémga nes g of
program b gﬁ i &0 81d14Eddrv eCREE W dIIQ'é&S:o}:irOiOSB lssto

i nstruct eotlc d|sc ri

ve device 205 to _record.in t str ure
area 1001 the L@Qﬁi‘éiap%hcénﬁpi?mﬁﬁiboﬁo?f dhefiife SRy {I%‘{ ?I 9 of

the control filg fedoddfi{2VD1idP3Fecordel tieddr | ehentoyt 2@1:(@&/\‘.@1::;3 d) 1028
of the recorded AV file. The optical disc drive device 205 wites such file

structures transferred froma file structure nenory 11 03 over the data in
the file structure arearheéindeibéi férsryhe (aydtieh cAdd2dol hsect i aptpdued t he

conpl eti Of?]Of the%r ecord' ”g?lgge%?%oggvxﬁ5P591tt§%nal1%‘f%rﬁ?éac%' e & an Av

substit ut gfo+ eils overwitten
substituting i sdisrmtcary y(PpEDilro)r 9@ 5f.or The PO dilmp ot arm éAVPF-§)sE|EF|5a%a%

control file, It i ; 50 l1ozy | 20dsi anar ca
of the DVD- RAM SC O%il’ gﬁito%tq naOE éieléteh%(ili%selo 9

ata structure area De ect Mana
Areas) for defet@29mnagpaehivedyf 6Ene® AV af bet éf\v(?ﬁlﬁﬁé Vola%&ggggije are
(Avfile-c), an AV file (AVfile- d) and a control file

20 (Datafile).

These file entries of the AV files and the control
file have attribute information and positional information
of the AV file (AVfile-a), the AV file (AVfile-c), the AV

25 file (AVfile-d) and the control file (Datafile) 1030 which
are recorded in a file area 1002. The file area 1002 is
an area in which data of the AV files and the control file

is to be recorded.

30 A defect management area 1003 includes a DMA (Defect
Management Area) 1004 for managing a defect area and a spare
area 1005 in which the content of the data which 1s to be
recorded in the defect area is substitutively recorded. In



- 6 provided. All 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

di sc, however, a spare area is provided between the |lead-in area and the
vol une space . In the case where there is & 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 in which data can be rewitten in the same sector 100, 000
ti mes, no probl eneaoMAll S eRiYd Bndayafos managing & edifieatewrieat which iae

sane 15 sector. | a of a.rewlitable d
ti mes data can ﬁBQFtafPfg?grf?Ié AP AF 9D £9 ﬁﬁitgtwgiﬁgo%ipltﬁgg&g %ﬁ/{éver,
the foll owi ng papbheis pegiistehned. thEhasepanembytcyehﬂesan 2@0reses1045;

del etes a Tile . eStRgeadplae | 2oLl Pl ndiddeenond beerAaBpareRardsl oots

easily occur 20 gs inportant data, such as a
structure &6r a control file, is destroyed, or data cannot be recorded on

the nedium The presentyipyentiep £8£e ehggngotpggg§ea@@v51g@§§f5@§ﬂg a

probl ens has an objective of sequentially nmoving an AV f Ie area and
basic file strublack diegremo Figvgie 7 tibsFratingiterf B%V??%ﬁtof a

disc to which tge.py efogfwiiﬂﬁﬁ Oﬁeda§§dé6“6haeatalbldht&dovéﬁ BRet AV
avoi d concentra |on of data FEMWI?e in the sane_ar andﬁkrus 30 B%eﬁgnt

occurrence of afdéﬁe&BVfileDF$C¥tiiE&?(§§q¢E§99$ﬁE e5% ‘AR FEF e

recordi ngjgedi deéécﬁﬂ&“diﬂiﬂd)dhma ﬁé%@mieww/aanman 1© Mhvigdr thannthber
of tinmes of data 5 rewi anld nti Lt d irst
i nformation recﬁFaFnafaFé dﬁﬂléﬁ ngégpsg?géo?gg F§§b§ggég§é§t?§I@Pg
recordi ng; and AVSEiQéd(AVEQlEHHOOH recording area. The first |nfornat|on
recording area includes a plurality of blocks. Each of the pIuraIity of 10

bl ocks i ncludes an area for recordlnq%ver5|on i nformati on | a%% @
version of the bl ock anfS&R04)ed fOFStILFAPHECH oFﬁFEFOPnF@&mi? ows a
i ndi cati ngsa pogbhteB10f plwys@sonduitntor netdwin ecasdi M la eastPochuee
informati on corresponding to | atest si on |nfornat| us alld
poi nter i nfor mafFfB Pd?ﬁﬁgonth@eﬁﬁﬁveygéscﬁthﬁf ObjeCFI 8§§Sresgﬁﬁ?%é§8i
second i nf or mat iaformaeidhngfaran umml e aredracea ncokresperdtng sto the
recordable by Sgglz'!gnél'llaa'l: éhOeORVrggféd(ﬁgfi]?é)-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



An information recording medium according to the present invention, to
whi ch the nunber of tines 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 information recording
area; and a third information recording ar@a-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 pIurallt of
bl ocks i ncl udes1@®5 arardfpegistersi nkn vERei BYA | h9O4 ned | SPRT R EEY n?

version of the Pl ock fé‘dlﬁ.@oﬁh%i&ﬁ)rgéﬁf@éﬂbﬂ&iﬂgl P eini Ad@r&8E i D045 of O
indicating a p05|t|on of the second information recordlqgggrea The oi nter

i nfor mati on corteefirkrely axea 3083t apdr 3R AAEHEDF N4 P Gs88258 FEFRd

pointer infornejpes, THHSoptiarlbeye @eseé deed RostioesE Bd< thehsgyeem 5
The identification infor %lon may be rewitten_.in.a Spec cific area g%pg

third inf oPrat i 8AnEERYr §PREIGPeZ kNﬂﬁlF%EoFBWHéeF6°Ph€ spet§ fFeC’F

becomes i npossi heratheni dentification information nay be rewitten in an
area in 10 the third information recording area other than the specific
area. The third information recording area nay be an area in which data is
recordabl e by sequenti a{si»op) rEeersysigem 18oiTheol hsedtioh o2@ht fohlewsondi ng
area my incl ugoRrBLYr SRy BLAC ke AG o0f <18 BkibaLLLY ploblasks
i ncl ude an area“? F d version i n mat |1 on |n Icatin ver sion of
the bl ock10The mden6|ﬂﬂ@atﬁm1aaﬁtﬁrﬁwfbﬁcéothesm&%ﬂﬁijqﬂ)ﬁ '%%tOQeFEPon
information 20 gg l?gcgﬁgﬁ §§e¥a|hge&dfﬁtéiéﬁa?SPﬂohﬂfOiﬂaihénspéﬁe bit

i nformation recor g according to the present invention, for
recordi ng informaPi 882dn an i nformation recordi ng nedi um of which the
nunber of tinmes 25 of data rewite to an identical area is |imted |s

provi ded. The information_recordi ng ne

|rs n 0
recording area to mhlch‘ﬁ%?%4?STP%C%¥ﬁ5ﬁTe°B9g§83u§ﬁ? %%i % %né,
and a secepd i né@ﬁﬁﬂblorpf@@fmﬁil mgidrteatheéreihi ras mﬁeor :Eatlleonsteuotdrﬂg

30 | ud | | f i
Mhctudes e st Epeobrthlsmiiad adodngoor i e fIFBSY G poptigaatec
recording, in taemesdgvmcedm;ﬁ dokregerdi 6n tlm o ikr |Sdfi¥q°ﬁdﬁr@aﬁifﬁg &001
version of the Qﬁé'é}ﬁgé{?g? e Bl OC kAN 0201 Nt ienfiQr aﬁtrsmlgbadasmémg a
In

pOSItIOﬂ of the seco t|0n recordi ng area. Pointer iInformation
iL

cor r espondi ng tboﬂat%fsﬂih@e‘F%ﬁlb?Pl fadenbPabalide) P s apd the foile RtEY

informatigg. Thygyeihg- 61?01/@29'%153rﬂh@éeéo@bjeacmvgﬂ@r emzhb@\tedamlsc
i nformation recordi ng_nethod, according to ?g}% i_nven

recordi ng i nfor AEEVBNABH1ISE PAPOFREEEENSPER, HFEHFS? ﬁf?ﬁred

nunber of tinMeSfrom a file structure memory 1103 over the data 1n 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 1s 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



10 of data rewite to an identical area is limted is provided. The
information recordi ng nediumincludes 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 15 recording
area. Each of the plurality of first inferf@ation recording areas includes a
plurality of blocks. The information recordi ng nmethod includes the steps of
recording, in the third information recording area, identification
information indicating which one of the 20 plurality of first information
recordi ng areaprovided d; AtlksiuginDMA§ ane neEwnift gl atathe c@refrpiding

i noluded i n theyyad fh{ i L | P Bl ddFeceOEding, area; and recording, in

t he desi gnated ock, version information indicating a version of the

desi gnated bl ock and pointer information 25 indicating a position of the
second information recaigl NG nif B4 tRPI ¥ &dxp TR 1R Ot eI RaRo har 1

| at est version information 1s used as vali rﬁOi nter. information. Thus, the

above- desc? i bedlefted i Yesthe elerdin By arexothithe ARk | SRS ditly 2o
appar at us, accojghusl t ovbbramr @aseet iHvwRAldON, a f §parecardand s nfmoviaiedn on
an information recording nedi um of which it% nunber of ti rresIof ﬁlgtcaase
rewite to an iRfEHSeItRE d8afsip ae_ £ gﬁﬁo‘\ff’ uge spacqy I

i nformation recmightagheadl We & MHoriage aff thetspaferamssa doer bedfuiquenl ea
to which data is_recordable_b e ng | | Qop I .ng, a

i nformation recdFHHArealt T%EB??#!E?E%L% or %alt Fg'ﬁi?%gé? i r?%%g:reea g i % udes
a plurality of mtackded iihean rdosaeexternakoteli e appbirg \BP3PR{ udes neans
for designating one of the plurality of blocks; and neans for recording, in
t he designated bl ock, version information indicating a version of the

desi gnat ed bl ock and pdithtthe caser afit & Frevwhdtakie tstoin pBirh; ‘gﬂt%fcqrhe

second i nf or Wﬁtw%éﬁﬁﬁ@émgrﬁr&@ sBﬂienb@_E:tbﬂf QOU&bbpntﬂﬂéﬁ e_SrD@mt&dtglérm
| atest version information is used as vali grgﬁgaﬁﬁe’{ﬁl nf ormati.on,. Thus, the

above- descri be PYB%T VeSS 15,¢2 LR HiseFoBCeR RO ddoFRP e
appar at usy 5 acCogék#éhr [ OTh RePEREBIBE lanv@irt i Bab 1é discetomdiindy théarumtiéon on

an infornmation recordi ng, nedi um of which.the nu r . of .t d
rewite to an ienties q%ﬁd'éaa qan ?’lemrte@’(’fl]ité:eﬁr 6\??2%8.1%?‘ﬁe£ﬁ$%$%t ?é)drsll to
recordi ng nedi unoémdlindes, aopleweal,i tieofoPlowing pUaiflemepicodTr €aen diliyy
areas in which gal n'e%rl&e&gég‘@gjsg %ﬁ%ﬁeﬁbka&ei@@s ReEPidi NgindeSaod

informati on recordi ng area, an rd 1 nformation recordi ng area. Each of
the plurality ofs ffmegmuentilyrwaitben dacbhaisanapreasd - idrdartes easply sy of

bl ocks. The 25 inRorgBEi P GRPEHI NP ARRA AEHEal, HAldHIas AEaNS dfucture
recording, in the third i [

I i nformati on recordi?lg are identiftiﬁation ded
i nformation i ndPE& FRFERRACHL LR e 157 dERETONG I?fﬁ%ﬁ‘a £8P REor et T on
recordi ng areasom Stiélmédaiweans for designating one of the plurality of
bl ocks 30 included in the valid first information recording area; and neans
for recording, in the designated bl ock, version information indicating a
version of the desi gnatrge bh:ecke i difpeént Bon | FéoOrswlvimg i thie cating a
position of the secon -.11_  information recordin re i .
i nf or mat i dh cor?RePON ﬁ‘ér%%e‘?a‘f%%ﬂ%ﬁ oh alnmpé:jﬁgtg ftgﬁ ‘?E étjés)éggérgfsl%]#Yd
poi nt er i nf or mahdwing EMIAV £hie admoea -aoheks ar bbetic dbi ke isitvras tare achpeleem 5
An information Lenraduction uel Bgdan AGRAUIAG iR BE RIASRNLS K EBAI A f or
reproduci ng i nformati on*recorded on an 1 nfdrmation recordi ng medi um of
whi ch the nunbemumbetioied infesdafadntar rewribe aks ildaritadl sar 8§ £g avold

concentration of data rewrite in the same area and thus

30 prevent occurrence of a defect.



10 limted is provided. The information recording mediumincludes a first
information recording area to which data is recordabl e by sequential |oop
recordi ng, and a second information recording area. The first information
recording area includes a plurality of blocks . In at |least 15 one of the
plurality of blocks, version information-iddrcating a version of the block
and pointer information indicating a position of the second information
recording area are recorded. The information reproduction nethod incl udes
the steps of designating one of the plurality of 20 bl ocks; and determ ning
whet her or not to acquire theDFSCROSUVRENDEr RHEI SNVENESPHed in the

desi gnated bl ock in accordance with the version information recorded in the
desi gnat ed bl ock. Pointer information corresponding to |atest version
information is used as maliinFqmmatiien 2&corddngameddumThascorféng to the
above-descri bed objective chpev N i0f o) I i

nmet hod, accor di%e%%n{ h%ng?lgég%r?’ i%@eﬁﬂ?‘gﬁ, th%r %E@%tregd&g ﬁﬂnﬁ%gfna%to% 30
recorded of an rewuitettonan ebdentiicpheaiiem b3 LdmEted Hn dffi¥ses of
data rewrite t Oir?@ofrﬁ%@iéﬁ a:!'etf’cf:fi%x}f dridl e whi chl Q4tdeds F88orahwigmiy on

recordi ng nmedi umTnc es a plu y of first information recording areas
- 12 in which sequentiakcdkaribl Fespredddnt 284 | BopSeeeR di FREOHEtYhd

| nformati on r ecordhgy s Caredd arhBl Hidy oAb IRaL 168 Ordorralinga afseh of
the plurality o Irst Tnformation recording areas |nglgdes g PI#r€$|t of
bl ocks . 5 In atnelades on@BiralHdhiof BliogkSor BRGEKOT TR SPOHRPhEEY i on
i ndi ff'iti nﬂ(f) at \éeﬁfd}@!@s gir_léiflﬁié& ;éﬁka&% wegnteeokdiﬁgmmnoh nmr';@ctmmg};n
position o e second. information recqr rea.are _reco

third informat i Yhdfedbing & VEFELCD, nttq'fef ilbrclg’tc%oﬁnfin%%ra r’f%t%l %ggﬁr}%ﬁ:é&é{ n} 10
whi ch one of thpophténl Lh¥ophatiost ihdicatdngor mpesdidiong off cthe i se¢@irdd i s
recorded. The ipformatjon recordi t hgd_Lncl ude t epgnPbrREELbR T NY
t he identificat?%ﬁofﬁ?tfﬂ%ti3%“??%%1gﬁe ?gfbd info?ﬁ%??g% rec%rdfng ar ea,
desi gnati ng onecofréspondimal itoy leftasitockersien uipfornathenidsy H548 135 st

i nformati pn recosdi 9o Ai6a NI Fiednd PEbRA! LOTRYs | Nenedembsve cabsorived
information; and determ ning whether or not to acquire the pointer

i nformati on recobdledtivies hareeaciyh@Yed- bl ock in accordance with the version
information recorded in the designated bl ock. Pointer information 20

corresponding to latest _version _informatjon i s used as_valid Lnte
i nformation. Thus, the '515%\?@988%’?%%’3“% }%‘éﬁe\?é’f%d'lng %E%?én\?éﬁsé%?\] area

i nformati on repiadyet &0 Na S ara reso rdatdied ibiyg sBgueatiind prepeneconddngi on,
for reproducing information recorded on an information recordi ng nedi um of
whi ch t he*Runber of times of data rewite to an identical area is linted
is provided. The i nfornitiinfomatihmgenatding medigms acriorsinonfer BRei on

recording area b uhhehidgbac3hn| S theGRIUP! DRSS 2 1hooDoE cagEdl g,
and a second intformation recording area. The first jinformation Eeco#g§gg
' of

area includes arevmiieityapfldgnickenl argagts ldaditedn tngtuded HPIPLP
bl ocks, versiongenfhan®t i frormatdion 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



indicating a version of the block and pointer information indicating a
position of the second information recording area are recorded. The

i nformation reproduction apparatus includes neans for designating one of
the plurality of 5 blocks; and neans for determ ning whether or not to
acquire the pointer information recorded-ia the designated block in
accordance with the version information recorded in the designated bl ock
Poi nter information corresponding to |atest version information is used as
valid pointer 10 information. Thus, the above-described objectives are
achi eved. An i nfdied QY '2poed¥dbnOBfapRarsédind aatfumliatgl dro revordriesent
i nvention, for reproducing Informatjon 15 recorded on an 'nfo%naqawgst
recordi ng medi BRSH: whirRR PR NETH SEATRI R oFOHRE AP YR e e “Po 4h

i dentical area ye&rdidh tieddrmarion dedusélicas nfal ixipcim trear dmdiompatedinum

includes a plurality qf first information.recardi e [ 4 ych data is
recordabl e by sr@'&lﬁe’ntﬁéq ar%%‘f?'r‘ﬂefb‘?%]edf Ojb]eacqcslg}ceonsg |en%ﬂn%[‘%’g§n' recordi ng
area, and m third information recording area. Each of the plurality of
first information recorgding .ar dnelude i bl QeKBt teh At

| east one of the plur al'ﬁ'q}ey 8?“%&%& sgﬁkggrg?g?\%#%%%yg%ei n%?%ati%g a
version of the &lsmdciitt puied erf e Mifgmdtinfionmadilon iHeF o Pad AR of
the second '“f%ﬂ%{Ec%%oE‘a&%bd{éS'g;rﬁr Egeéifiﬁ%ﬁ.@ééﬂ%@cph@st bbkivle, the

cordi ng [

information re area, entifircation information indjcating which one
of the pluralitidesit¥fieation dnkanmat i oy R aﬁﬂaétFenv%’Pi%Pifgf‘?aeéd’r ded.
The inforygti onyepradyet | 9Ar3emapRahat iscordingearansther atigamritig t he
identification information fromthe third information recording area; neans
for designati nFRRRLIGECtHEPI urality of bl ocks included in the valid first
information recording area - 14 which is indicated by the identification

i nformation; and neans for term ping et her hre
poi nter information recﬁ'ﬁjégifr ﬂlﬁo 8% %%treeé:q%{d&c ?’Lﬁgggg%#] gn%ielth\?mret% t he
ver si on i nf or nain amhirctc @aded iisnrebeordabilgnbyeseGuémhbtkl IRemiracarditdmat i on
correspongdi ng tQ | atest versi i_nf.ormat | ' se Vighd d 00k T\ &&
infornatin]gflh. ThUES tt%leira o&zl-fg’er}édgﬁi%gd %t?;agglfi;i\r/l S gfgéachi%ved. BRI EFa
DESCRI PTI ON OF piHE-DRAW NES bl aRisyur Eachshswshe phesalsikyicetirklegks ay
i nformation recB{ccij_ﬁwe megh Uy 2G0T €0 HRIBXATRIE Yeddi®l € ihicrmatidack
diagramillustrating a structure 15 of_ an infornmation, recoydi ngfoﬁé\drajr n
reproducti on apbtigaEingcer yerg§irs B&nthte Blogkgur &be iHePtEigH?
illustrating a {esafE Lol cédpraBhbhagngr ecedsitegti velbedmyl elrfodatHiqure 4
shows a data structure of an info pon recordi ng medi r the

020 ot v, e Sta e el AeR T EFGL LAY TRA M ALSS,

formatti

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



25 Figure 5 is a flowhart illustrating a procedure of file recording
processing in Exanple 1. Figure 6 shows a data structure of an information
recording mediumafter the file recording is performed in 30 Exanple 1.
Figure 7 is a flowhart illustrating a procedure of file reproduction
processing in Exanple 1. - 15 Figure 8 Shews a directory structure for
managing a file recorded on a disc. 5 Figure 9 shows a data structure of a
recording information zone in Exanple 1. Figure 10 shows a data structure
of an information recording mediumhaving a plurality of entry sector
nunbers 10 in Bxpsei @nklpokh@ereihfosharson Halicastingtaupesdtian of the

I nf or mat i di [ di '
data Structur o SRCOH | NREPHERE GHr - ERBP IO ehetm arCaP e T o 2
Plrloﬁgff;tn?ntgoaac?mé%%ﬂm(‘)é o;:oe;la’rtnsExam(;fs;Lcm FformatBonsis fUs@sc R t
o . )
‘??‘j;ﬁhgﬁ'n%ﬁfusjfgé‘%ﬁ"é@fgﬂ | NGp sope?ﬁkngaﬁ&m&l,t?ed

Figure 14 is a strating a procedure o Il e reproduction
processingsin Eotaigteles _Zérélagmhibevﬁdshoms a data structure of an
i nformation recording nmedium according to Exanple 3. Figure 16 is a

flowchart illustrating a procedure of file recording processing in Exanple
3. 30 Figure 17 shows aAniainef osmatchan é‘e(ﬂoréﬁl-nignfnéfiﬁﬂfli'oﬁcPQEQFanE]on‘btb? um

according 1o Exapplénd. inverfiof] JUEdr 18rdotafA@ucharsrmation s abi ngam
procedure of fiTe recording processing in Exan%]e 4.

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 valid;
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 19 shows a data structure of an information 5 recording nedium
according to Exanple 5. Figure 20 is a flowhart illustrating a procedure
of update processing of an entry sector nunber in Exanple 5. 10 Figure 21
shows a data structure of a conventional DVD-RAMdisc. Figure 22 is a block
diagramillustrating a 15 structure of an lmfernmation recording and
reproduction apparatus using a conventional DVD-RAMdisc. Figure 23 is a
flowchart illustrating a procedure of conventional file recording
processing. 20 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON (Definition of
terms) The ter mpphaSegnidridiSospesebbeaingn médiuhe tedludth@s as frsows.

(1) "Sequential loop recording” refers to searching for, yn as

in a predeternih%ﬁ"F'éjEBiLB‘i‘n’@e‘g?’é ,n%l"’f%ﬁ%éﬁﬁ‘ﬁb g?éﬁsigagéé&gﬁgﬁﬁ% arch

3galr Iegul E : dand §@§_@éﬂt£gl dalﬁol'b n ddwvrdimrat ahdar aasseSendchimfofmation
cated areas in e predeterpined. recordi IS | b

sear ching for aﬁeﬁﬂﬁﬁ;ﬁgaﬁéﬁaareaghﬁaa ot agﬁggfﬁég ?%nﬁ%ﬁ%%@?ﬁé drea

predet ermi ped postliudas a pllifaldrdy, ofnblbeksas&hghdnformatienr eeCordtpes

the trailing end of _t pred | N recoedi.n S684 C ' r
next unal | ocat eﬁpg?]éggﬁ?onﬁc?e#ef#éegadﬁ%gn%ndkg? ?%%%%%etermmrﬁgg Fgco{r:ﬂgiéng
area. In this sptoraittyi @f biegkentiand |Bepns f&orBeRerdiRdal 4 rERGrred

(727 " Gat o O SR B o e o Hat g and
audi o data. 10 of the designated block and pointer information ind ca@ing
10 a position of the second information recordihg 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 limited is provided.
The information recording medium includes a plurality of

20 first information recording areas in which data 1is
recordable by sequential loop recording, a second
information recording area, and a third information
recording area. Each of the plurality of first information
recording areas includes a plurality of blocks. The

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

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

and pointer information indicating a position of the second



(3) An "AV file" refers to a file including AV data. 1. Exanmple 1 In
Exanple 1, an information recordi ng nedium of 15 which the nunber of tines
data can be rewitten in the same area is limted, a nethod and an
apparatus for recording informati on on such an information recording

medi um and a nethod and an apparatus for Ileproduci ng i nformation recorded
on such an information recording nediumw || be 20 described. This exanple
assunmes an i nformation recording mediumto which the nunber of tines data
can be rewitten is |limted to about 100 to 1000 tinmes . The present
invention 25 i sy cabkeotaing i dwsaiat i on Petwter ng imdgirmatdonnhi ch

t he nunber of tines data can be rewitten is limnt I u r of
times or a | ar GAFTRARANAIGS t'?‘?‘rei‘."‘)éﬁéﬁ% VAT SrTat {Eonnteog%%%%lflgﬂneg%ﬁ% % be,
for exanpl e, arpipepointeforimHdrmatienor di Mhusedi the (fabovecdigsioxi 30
optical disc, a etic disc, qr..a npgneto-optical disc ) . In this
exanple, the i rﬂﬁ%&ﬁ"cﬁ? raerceorafﬁqﬁ'gevr?e% umis an optical disc. - 18 In
this exanpg e, information to be recorded on the information recording

Lq%e%éﬂx%&éﬁdmfn@trm;d Oy dREAHN o

medi um or information t q:g_
mediumis a file rranagé%‘ ﬁg‘ufﬁ’g‘% I1e structure based on the UDF (U io\ﬁersal

5 Di sk Format) thonf opresept o ihveEthPD67 SPENdFERFOIICingG AR

descri ption. 3 AeSeiddl Un o PRIYAa@th hRedidg hiddl oF sadiatedien the
i nformation recording rrecﬂum as a volunme file structurg-g1 have ? dat a

0
structure defi reuembge tof Eoea 69f ofatprrevhiver £91 B a§e§né§r ds
unl ess ot\@rw seyflessd | pedpirBvdakal.l . T1hd Dafermatiuohurecoirdimgoptediaim di sc
Figure 1 shows an exenplary data structyre of an.l15 opti i
optical disc hat"@lydega §isdy 1nkoFBa) ns5888,’—‘diﬁa g}:%%gég(c}f}?f%l} €& Tor med
t hereon. The | epd-idcaf@ibis B Bedieshtinhrloamarequrding, gnd e SRR

disc. The 20 lead-out area is provided j n out PO { of nédyanpitdi£al
di sc. The vol un’eng%gg%t*%ni rﬁeecf %aslie%&be%ﬁ%%n t he eeagé-(%l;ggr ean and th

e
| ead- out area. déeordhuy iarear tachudea a adovdiligy afobhacksn Zonateasty
al | ocat edJr%her e&?? He "tﬁgor?i&gaifégr "@ETL%'ioéQQ‘? 13drk D6h UdBsE Grredtiin uni t

and a plurality of registration unit e vol une _space has, a_vol UI”%

structure area idicating asvesionsofydher B1aFkaand) PORteRVARE 9N

102, indicating a position of the second information recording
area are recorded. The information reproduction method

includes the steps of designating one of the plurality of
20 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 block. Pointer information corresponding to
latest version information is used as valid pointer

25 information. Thus, the above-described objectives are

achileved.

An information reproduction method, according to

the present invention, for reproducing information

30 recorded on an information recording medium of which the
number of times of data rewrite to an identical area is
limited is provided. The information recording medium

includes a plurality of first information recording areas



30 103 and 105 allocated thereto . Unallocated areas 121, 122 , 124 and 125
are areas having no valid data allocated thereto. - 19 The | ead-out area
has an extended recording information zone |12 allocated thereto. 1.2
Structure of an information recording and reproduction 5 apparatus Figure 2
shows an exenpl ary information recordi ng @kl Teproducti on apparatus. The

i nformation recordi ng and reproduction 10 apparatus includes a system
control section 201, a nenory circuit 202, a nagnetic disc device 204, and
an optical disc drive device 205. These el enents are connected to each
other via an |/{) bisi@03atkh iEheespstaimleohyr séqeentiah Podp irrtarEang ol ume
structure recording neans 21 or i | u tru re,, Vv

structure reprd%ucg?ﬁﬂnﬁeaﬁg%a%ﬁéF%§ﬁreg%ggagﬁﬁ tﬁgeéélu%%HgtfhcﬁgggsiVAT
structure recorthfiormethen 2Etdniingavedi nFaghval e pduged 1 tyaaf s ure
20 repr oduct | 0Ny a3, 21 S (Al AAHANES RO ik MAT Blg MGGy 8PAROCKs

managenment structure recording mea or record:ﬂr;‘_g a_space managenent
struct ur e, 5spackn matagbeesat smeucefir £heeppditielibh n81955ss oversion

reproduci ng t hey $paLRa fPIRIEIEIbatidd @ Webs 10@sbe thbebsbekCind epdscexi ng
means 25 261 for recording a basic file structu basic file struct

re, re
reproducti on mebmEormytien inddcakhifighg R tHeh egf‘%l}eessFPBQt’tﬂicfr‘??"r@“
gecordingdneansrgﬁgrﬁp?grggggdhm%;%fﬁbﬁhgég f Lhe thepridriied | 1mf owreantsi &1 6

or reproducing the file data, an t area nagene nmeans The
system 30 cont rBECELIRGn BNPR s jidﬁﬁ%é%éﬁg&oﬂy@?ggr@%gi‘r% ej@%dgégting

M Cropr ocessor wnLEhdbmg o and plluraldgyamtaftirah fmfoimaticen meaaeyding- 20
The nmenory circuit 202 incl.ydes, a ry N 0T 0 A =Tp ¢ o To T A TN ing a
file, a VAT str%?ﬁ?egﬁewy'%zzif ugg%g)f%?ggri £ %etiln(%roor te%plgr%%aoﬁgﬁ%ge
of the VAT strus¢thed nchades rieagdedst ot agqumrénaehwyi%gt%za%a#’cﬁns
arithmetic or tfﬂPQﬁﬂéizf%gﬁoFfil & And NenPPACEnFBPAERIBA! rHJotAINE, afedASi C
file structure nenory used for wlﬂmmlcortmmmaﬁ#ﬁﬁgygoftm

basic file, a véeshenatingtene ofetbeyPrusality 9% Llacksh Bt ary

storage ofgthe y9i Y§er £t 44 Gl Shma¥ b r¥IREind siredewhiyhlls 29ddidaeed
optical disc drive device 205 includes_a drjve con%ggéﬁsection

€ 231
menory circuit PRXhenddeptddigatdonninfeprabieri & §r§‘§3}n$h@§%tﬁer
el ements are coppegd€dcd ndquasthd pintiex anfopmatniah besof288d in the

designated block in accordance with the version information

recorded in the designated block. Pointer information
20 corresponding to latest version information is used as
valid pointer information. Thus, the above-described

objectives are achileved.

An information reproduction apparatus, according

25 to the present invention, for reproducing information
recorded on an information recording medium of which the
number of times of data rewrite to an identical area is
limited is provided. The information recording medium
includes a first information recording area to which data

30 is recordable by sequential loop recording, and a second
information recording area. The first information
recording area includes a plurality of blocks. In at least

one of the plurality of blocks, version information



The drive control section 231 includes recording information zone recording
means 271 for recording information in the recording information zone, and
20 recording information zone reproduction nmeans 272 for reproducing
information recorded in teh recording information zone. The nenory circuit
232 includes a recording 25. information Adne nenory 273 used for aritnmetic
or tenporary storage of the information to be recorded in the recording
information zone, and a buffer nenory 241. The recording and reproduction
means 234 records 30 information on an optical disc 235 or reproduces

i nformati on recoidieshining ke vepisiioal odi $he 2BbocK hand rfaimiggs dm fogmartdiong and

ducti - t . i i j
ebording §nt ortdiert T ecation of the Hefofs Bicidt fod Hacd
i nformation recardecdrenréberapdi cdhedisfo28tisocoepirodiytiomandanativs i on
reco_rdl ng and rﬁlffé]glggf%% lnlgg%%%:rgg?lrjgteléﬁg?m% rglldg ggfetgec ﬂ_u%lli%?ﬁgﬂ:_ed as

an "informatior rec ng I nformati on on
optical disc 23lodkst kind weses fidre dettermind nghviedithes qipnotet@ AARULLS t he

function of recaidi i {{L0T{ifd:fh Ofbd N ARtd e 1:f1! i 2% MG i Blddied.
10 Alternatively, the 1nformation recording and reproduction appa attﬁs
shown in Fi gur el asmendancegyigbdthe wavrsdan éﬂ?&t‘?‘@ﬁﬁo@pi"ﬁﬂﬂﬁgggn{n the

apparat us” for §&pf aticddife! MTho2Atbecandesmat ibhe citireddondiing A35. I n
this case, the elenents which are not ril evant to the funct P‘E of 15tte
04 menttex

reproduci ng i nfERRSY oVersdondedPERTRAEIBPt i T8I Wi%t 355 Y&

1.3 Forneiging OGAESEIEh Fi 0oh@is3 stiwsabope odesurtbell bbijertttiveg are
processing 20 for,  formatting the optical disc 235. The formatting
processing is p%ﬁ’tfjo"’r‘(ﬁg%' by the information recording and reproduction
apparatus shown in Figure 2. Hereinafter, the steps shown in Figure 3 wll

be described in detail., 25 (S301), /The ]is%‘gr_toetm&&rgr{ Oéspp?ﬁiﬁiﬁw Hcsr@aips a

vol une structure incl udt hg pre-designa par amet er >h as a_ vol une nane,
and stores the vol e present einvenfidonel Ufar srepEPdreiRgnotif PR LOR he

menory ciyguit 200, dhe Sy ShifM Aot SEGd @iy fed ek dMsiHu e

optical 30 disc drive device 205 to record the volunme structure, stored in
the vol ume struewiher nefotimes3of gatangeypiteatogieds ISenticq], area 1s

above- descri bed) apeEad i 98s pebvileasystefie cantbemattohi arcdiidiage rehiwved
by, for exanpl eingi(t?c(l:eust Ian%l%rality of first information recording areas
in which data is recordable by sequential loop recording,
20 a second information recording area, and a third
information recording area. Each of the plurality of filrst
information 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
25 information indicating a position of the second information
recording area are recorded. In the third information
recording area, identification information indicating
which one of the plurality of first information recording
areas is valid is recorded. The information reproduction
30 apparatus includes means for acquiring the identification
information from the third information recording area;
means for designating one of the plurality of blocks
included in the valid first information recording area



- 22 control programbuilt in the systemcontrol section 201 as the vol une
structure recording neans 211. The optical disc drive device 205 records
the volune structure at a predeterm ned position of the optical disc 235,
and when 5 the recording operation is conpleted, notifies the system
control section 201 of the conpletion of-the +ecording operation. (S302)
The system control section 201 creates a 10 basic file structure, and
stores the basic file structure in the basic file structure nenory 263 of
the menory circuit Z02. The system control section 201 further instructs
the optical di sghiéhvies deidiemt2Eb vyothechddnthéibasionfihfoxnatbonr eand

stored in the basic file.structure o, t QR kfaln sl SCe R 35-
The above- descrTH° dg;?é:r QF}‘:Sﬁg‘E‘&ingh‘% %@%?%?ﬁ%cgé?rgél S l?:%nhgglpcg% e

achi eved by, foitnexenption eveemnded)ia thatdedignakgdimliogk L1njgceordane@e em
control section 20l the basic, {il t h I NG adss £flat dde
optical disc drfv dgchggfgé Pe%%?ggmgﬁgggo%ﬁggfgg Il'e structure at_a

pr edet er mi Bed polotk onPointér lopfamuedtidirscoz8sspandinadip LasesEcRET IR
operation is co tifigSedh 1 £ SOIGEQL Beedipak 204, Of Tiibe,
conpl eti on of t%@kéééékﬁgﬁgi%p§§%§i%%§¥§5 ?Eg0%§ The system control section
201 creates a spaeecabevegdeseribed ebjeetives areraghi®eedpace managenent
structure in the space nanagenent structure nmenory 253 of the nmenory
circuit 202. At this point, positional__information %f %&H% al | ocated area
422 is registered in an SOBﬁﬁgﬂ<9§§9§535&9§e05hF%§ BRARINCEonsi der ati on of
the capacypy of the VAT structure area allocated in step ( S304 ) . The
205 10 record the spacd aEpchaiovs & S3tespradplie 8 fhoffiinge L8N C°
managenment strugéddedirgonygd 2@, accotdingpto cBkanipte 235. The
above-descri bed operations of the systemcontrol section 201 are achi eved
by, for exanple, executing a control programbuilt in the 5 systemcontro
section 201 as the spackigereg@ehert block diqoaametbles bgphbRgd stquchpee
optical digc driye_dev £ﬁ§%¢&§05gé thengPana mgygyaﬂaﬁiéﬁrgﬁﬁg&gtag a
predetern#%ed p%gifgoﬁﬁgbt e:%pticalodisc§235, and when the recording
operation is coapterdingnbei Exa@plfelsystem 10 control section 201 of the
conpl etion of the recording operation. ( S304 ) The system control section
truct ure 15 memory 220 BHOERG hEbry T 1 2035 TREI Bg<t BROSSIS OF
section 201 furfbematBshguptscebeingt inakxdinptedlive device 205 to record
t he VAT s&ructure, stored in the VAT structure nmenory 222, on the optical
di sc 235.%%he above-descri bed operations of the systemcontrol section 201
are achi eved 20 by, forFigenpl4,skows st iGedaa starctyreppdgprBnipiPFrathonhe
system contr ol | 0 e Mt i UeR iR digOpBaess2hg. Ihe
optical disc dr?gggggg?éexg%éiéﬁcord§ethe VAT structurgnaF a predeterm ned
position of thepepfprmpddiBcEZ8BPLlEnd -when the recording operation is
conpl eted, 25 notifies the systemcontrol section 201 of the conpletion of
the recor (zjlsng operat| on1'=‘igure 5 is a flowchart illustrating a procedure of

file recording processing in Example 1.

Figure 6 shows a data structure of an information

recording medium after the file recording is performed in

30 Example 1.

Figure 7 is a flowchart illustrating a procedure of

file reproduction processing in Example 1.



( S305 ) The systemcontrol section 20l instructs the optical disc drive
device Z05 to record data in the 30 recording informati on zone. The drive
control section 231 creates a first registration block 176 including an
entry sector nunber (pointer information) indicating the position of the
trailing end of the latest file structure 15--24 area and a versi on nunber
(version information) for identifying a valid registration bl ock, stores
the first registration block 176 in the recording information zone nenory
273 of the nenory circuit 232, and records the first 5 registration bl ock
176 at a predeterm ned position of the optical disc 235. For exanple, the
drive control section fiqt i i I i

first registration uniﬁﬁgﬂgggg%§§¥%%§Fﬁg?§ng§%gs%ég Fggr§n§8%#$%ﬁ§igg%nt
unit , the counad Bibekréceordgdtidm adédhs¢ficati on 10 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 & control prdgFgmreuP| showst e @?T—@eSESHFFBFesé’gi%n’:%‘F 9he

recording inforJRELPHAEOHE £6RET PhNExampDe 271. Wien 15 the recording
operation is conpleted, the optical disc drive device 205 notifies the
system control section 201 of the conpletion of the recording operation. In
this exanple, the recorpifngronar ahiows 8fdite rudgind ot annibf aokathon t he
recordi ng operation of the count block are rf.ornmed separatel v, ese
recordi ng oper aFPSﬂE&w’&% s *‘8?’3'58 %é’r}&}p o réE el’—‘?tg& 5‘35%3%01\1/\@{‘%6{.3
structurelof daia Eexsepledion the 25 optical disc 235 after the formatting
processing is perforned . The volunme structure area 101 has the vol une
structure recorded therein. The volune structure includes 30 a vol une
recogniti on sequence 44Fidname rig sbowgnat daba i sifrgtute efopnalnbexmatien

pri mary vol ume fgserapheméd2yhubograing! Pyl Sxhipenalion of the vol une, a
processi ng systemdescrTptor 443 having information for the processing -
25 system a partition descriptor 444 having partition information, a

| ogi cal vekume descriptp{qdded 1a%Hers' 8CALHA td arud e B aaniefotmioponal
vol unme, an unal | ocat ed space, descri ptor 446_Fav%n8 i nformation_of _an it
unal | ocated 5 aFREOFAIRGMGAI WHerEheE eSUBSELFNFHAY| REOGREEHIE BY A4
indicating a trasl pegrendeaf in BRampldescri ptor sequence, a |ogical volune
integrity descriptor 448 having information of an integrity state of the

| ogi cal volune, and an anchor vol une descri ptor pointer 449 having 10

i nformati on on access sEFaguré ol3 hiss \wlflowchame daflosteraitdngr acbrdeeldnnet he
vol une strycture_a i g oNe: rpbed order or types.
In a basiéHfiIeggt%%@?u?%gg%%ghggégg?&gsﬁg egﬁ #%Fﬂﬁ%% gfructure area 431,
the basic file structure is recorded.

Figure 14 is a flowchart illustrating a procedure

of file reproduction processing in Example 2.

25 Figure 15 shows a data structure of an information

recording medium according to Example 3.

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

30
Figure 17 shows a data structure of an information

recording medium according to Example 4.



The basic file structure includes a file set descriptor 450, a root
directory 451, and a file entry (root directory) 452. In a space managenent
structure area 421 of the 20 latest file structure area 431, the space
managenment structure is recorded. The space nanagenent structure includes

t he unal | ocated space entry 453. In a VAT & ructure area 401 of the | atest
file 25 structure area 43|, the VAT structure is recorded. The VAT
structure includes a VAT 454 and a VATI CB 455. The VAT 454 and the VATI CB
455 are data structures defined by the UDF Standards . A recording position
of data on an optical diismure liandiscat Etlowshagt al Vlws tredt tnlgre prdgedure

virtual address 30 ace and | ogi cal &) 1 | ogj cal address space.
The VAT 454 ret% r&ffﬂer%%?; %%%Ssgfe{} %?1 év}%‘hr"?pulaﬁogia'ddresses and
| ogi cal addresses. The VATI CB 455 indicates the recording position of the

VAT 454. The VATICB 458.,i s 1 a2 | oC t QF ¥t 1 g
end of the area in whi iﬁ‘r#ql?'ulée &gt ghPQEr%cﬁtﬁg&gﬁlﬁgﬁ%cgrdﬁ& I nformaj:ti on
zone 171 i%icl udescerdingmtmédium tadddrding desikFrRMPIR T he nunber of a valid
registration unit, and a plurality of registration units including the

first registration unit 142 and a second registration unit 143. In the

count unit 141, only a Biguxe @0udis Bl arwehart nil LastRYt4Re 3 RHRAGSIEER i on
nunber of the fifSipddrd §icddHiny ofNiah éAriySseeeor deinbén imEdmple
registration unit I42, the first registration block 176 having an entry
sect or number 4%4 indicating the positional information of the latest file
structurej@rea 431 is recorded. 15 Data is not recorded in the second count

bl ock et seq. in the count unit 14l . Data js not rded_ i &5and
regi stration bl ock et Jure, 21, §hpe e ‘f%'iﬁ 5&:&4t§%%u§?talé}§%‘;%atfla 'S not
recorded in thepemcrand degestration 20 unit 143 et seq. 1.4 File recording
processing Figure 5 shows a procedure of file recording processing for
recording a file on the optical disc 235. 25 The file recordi ng processing
is perfornmed by the infiigute 022 edsr dit ndplaek rééﬁ@é‘é&‘tib%l‘éﬁb‘é?g{-ﬁg shown
|n Flgureyg. HelEIGELEL: oS! Ao st b rBLEYAENg Wnld Aeprtadsst s i n
detail. In the Tollowng exanple, the AV flleéSAVflle- , the AV file
(AVfile-b) , aRPRA%akesorSing e 300RYRR EbPra} PYRTANW S t he optical disc
235 having the data structure shown in Figure 4. (S501) The system control
section 201 acquires Figure 23 is a flowchart illustrating a procedure

of conventional file recording processing.

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

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

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

area in a certain direction from a predetermined position



- 27 positional information 467 of an unall ocated area fromthe

unal | ocated space entry 453 which has been read to the space nanagenent
structure nenory 253. The above-descri bed operation of the system control
section 201 is achieved by, 5 for exanple, executing a control program
built in the systemcontrol section 201 -ass* he space nanagenent structure
recordi ng neans 251. ( S502 ) The system control section 201 allocates the
10 unal |l ocated area based on the positional information of the unall ocated
area acquired in step ( S501 ) , and instructs the optical disc drive
device 205 to rambr dndaha ochsarwiiaré itthe sadrichergpcbes the ttralling fnel

area. The syste t [ at i

(A1 o-a) b4z O T8 pReagEFhhPlled fhadtdaly afha” flaftiind o2 o next |
t he data menor yur2ilocaked mgteauromt be dmddizlg ¢nge ofr the ri@deteingd
record the file I re i f he, ar } iah 1 dat a
of the AV file f%%flc?&eﬂd;)é%ﬁ hgis&gtgainéqr coridftra%b.raésjirﬁ l a?%ydjdﬁﬁr%l%ys:dgn?
control sefti orragir®@mg‘hsisusisot Fefepredaltaias dLPOR HBGPEELDE5 1Py A
record data of an AW fiderd Al e; DIrfd Ak Tdde SdyHAS fil e-b) 644
thereof in the continuous areas. The above-descri bed operations of the
systemcontrol section 20l are achieved by, for exanple, executing a
control program built i@} heaPaasystraantodateihiobatigast Leastidree
recordi ng nmeans 213, The_optical disc drive device 205 records the

above- ment i onedP&aftder %F%‘e?fé‘%e?‘ﬁ o‘{abﬁ1 tion of the optical disc 235,

and when ifnpe recording operation is conpleted, notifies the system control

section 201 of the 30 c llgr{r i.e,gt\} Pilé.gg_eirfgg%rf_jé gFQESrie}{c!l%irxg?sﬁ{)%atH‘.e

system control section tesa bas e ructure, and stores the
basic file structure - 28 in the basic file structure nenory 263 of the
menory circuit EOZEJ({’;\FAﬁéy temcontrol section 20l further instructs the
optical disc drive device 205 to record the basic file structure, stored in
the basic file structurkn mxenpleds, as éﬁft)ﬁ@aéhPPCEPCGFgénQSB‘?d#W%' of

above- desgg i bed,ppay P RImBbrt H8 Sitfd £ WaANERA! bE Gt 12 1ar ehacdtmy ed
by, for exanple, executing a control programbuilt in theatia/stem co(ﬁ rol

section 201 as 2¥e2bhsikinitedstd Jrethed raRdraf RPRRATHES 10T FHEYHTE
disc drive devi Ler@ORat £60I615 $héh 14h basf eriiat bost recéndn@tmedium, and

predeterm ned position of the optical disc 235, _an I
operation is co?rpf“&ﬂ:g‘ﬂ,d G f PBs FAFEL éi't’serﬁ"2 on Fg%o\ggg}f‘%%&%ﬁ%%
conpl etion of thecseded dvmgswgderat i tmf oxia i BH04)e Joed byg treed Bamtwbll skt i on
20l creatgﬁ a space. nagement structure, and stores the space nanagenent
structure®fn th %pa%e nmanagenent structure nmenory 253 of the nmenory
circuit 202. At this point, positional information 666 of an unall ocated

area #1 (623) and 20 pofy{d ORAManpieOr 4850R8s 6%h Ofinddriadhbacatechpdbrg #2
(621) are registered in an unall Ocated space entry 652 in _consideration of
DumbeF 8| SABEEOPH A

the capacity ofmediwr &9 hich &£ha 8f 58e&q £8p PesHByTL T
%f—,t em ggnt rol %@q.ﬁijnﬁ.&e@ﬁofdﬂddtelobﬁfd LOODSt inkes OpThe plredient tnvemt tewi ce
to record the space, panagengnt styructure,.sfor
management®st r ut® u?%s‘?re"i\%?&l%n%a?eo °t %’bf?%%?tﬁ?%crggg%&%gemégm to
above- descri bedyhpeh ath®nsimifert b€ symesndabatcan twecewsd tien iselimhteded
by, for exanple execuétl'f%r %G Us Qriﬂ%rsa'&:b%i hbrigBrt HEmBYE! 68" £0Ré 5 O
59 3 " jpa e S ordi n

section 201 as S managenent ructure re g nmeans_251. The
optical disc drThe MWﬁmrmwQQ@eﬂdﬁ%%%@nﬁﬁF skauRLar e?BY a
predet er m ned pgrg#,é' o of n £ HEmQPL b e Bb$@1 835 médithih ¢ Roth@ Haleli ngn
operation is co et ed, .

30 optical disc, a magnetic disc, or a magneto-optical disc).

In this example, the information recording medium is an

optical disc.



- 29 notifies the systemcontrol section 20l of the conpletion of the
recordi ng operation. ( S505 ) The system control section 201 creates a VAT
5 structure, and stores the VAT structure in the VAT structure nenory 222
of the menory circuit 202. The system control section 201 further instructs
the optical disc drive device 205 to recorld t-he VAT structure, stored in
the VAT structure nenory 222, on the optical disc 235. The above-descri bed
10 operations of the systemcontrol section 201 are achieved by, for

exanpl e, executing a control programbuilt in the systemcontrol section
201 as the VAT structurm rader dkagpieantnfddnaffien dpt beatedozdedranvdhtevi ce
205 records the VAT structure at r edet 1. ned_posi.ki he {apt ivzal 15
di sc 235, and e %orﬂ?ﬂ%r‘gjp'g?at'fl%ﬁi% cgﬁpl gb%g?ﬁﬁgéf’h eécgt hebq-:‘31
system control semtdduced Erom the twofipiestibon ofeadrding sedilvg dper £dileh. (
S506 ) The system control. secti L 2 £ 3l ive
device 205 to rnéacxba}gge%éx[s& n|9ﬁ%lt Eg%%%{%‘?%ﬁg? Poghgﬁzf@r%vﬁﬁl
control sefti oD Fomwmtls consteoming i stheatB@HR I bkt amdandfiy udi ng an
entry sector nunber (pointer information) indicating the position of the

trailing end of the latest file structure 25 area and a versi on nunber
(version information) flor thentfgliawing vaeseriBEiLehy atd ofeBFBELRLOL: 0rRs

the second regisd{td Pl ehl 17¥el whidle dref bdoidedNbAr tHR i101F oxaiL SOATOr y
273 of the menmory circuit 232, and records tggﬁg_e%%%cégrtsglgs ratiaon (gl ock
[ e

177 at a predet®9GRTANH I IR #8n2aVeLuns & & &%
whi ch thepdirstgtagsirat d8fibé@Cky 1¥henhBeMAc6n bec UDFedUndfvedsalomisial

di sc 235. The above-descri bed erations aof the driv S i 231
are achi eved by °¥e3t Eé‘l‘ﬂﬂ‘i":‘r‘ge‘bﬁ?% %aé%lﬁ'f Fot (?oersgcglr%;;rg& Oi-n 3‘8&%%?1 t in

the drive control section 231 as the recording information zone recording

means 271. V%eglsyfngl??rea::gésg%lg&&pgrgfié}p (%é%ﬁ[:@g&olﬁse@, the optical disc

drive device 2 e system con section 201 of the conpletion
5 of the recordi ng operBitgure ¥ishows G RyeIRLany (atd & FUHHEe r¥c Aed
on the opjdcal i Boapdder the file recording processing is performed .
10 The voH’me st 1?ch(%gure area 101 has the volune structure recorded therein.
The detail of the volume structure is as described with reference to Figure

4. 15 An AV file area 6f{e bpsithe disd hlae 4 A¥Ed-anaaréd ] a aolie spcey,
(Avfile-a) 642 thereof, the AV file (AVf&I%e};b% 643, ,and ]?Jd_lj[% e:ﬂ%éé’ is
(AVfile-b) 644 IMeraoredd et ¢ erTTEL SN P Y pasi ¥ 198 St uctUT € ar ea
632 of a | atestpfidrdéedr Uit uhe imnea Giistide dfstiefoptisaludiscs i sThe
recorded. _The basi¢c fi]Je structure .inc e t j ' 45
havi ng i nf®r mat %715?%‘? VETE £ 9310315{]?4 #gegsn %51%?'% %8%%{'?{1/%{( %{agéf;?t}féé f)646
t hereof , an Alisc ectrey WolANS sppc@4ls interposed betwéen the lead-in

area and the lead-out area.

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

includes a count unit and a plurality of registration units.

T The volume space has a volume structure area 101,
a latest file structure area 131, and AV file areas 102,
30 103 and 105 allocated thereto. Unallocated areas 121, 122,
124 and 125 are areas having no valid data allocated

thereto.



25 a file entry (AVDir) 648( a file set descriptor 649, a root directory
650, and a file entry (root directory) 651 thereof. The AV directory

(AVDi r) 647 includes positional information of the file entry (AVile-a)
642 of the AV file (AVfile-a) 641 and positional information of the file
entry 30 (AViile-b) 644 of the AV file (A9 I-e-b) 643. The file set
descriptor 649, the root directory 650, and the file entry (root directory)
651 are recorded at a - 31 new recording position (logical address). By
updating a | ogical address in the VAT 653 describing the correspondence
between the virtual addmngessdasamrdutheareg chhsadadnessesenddd nmeamdiorgli ng

position can be, K 5_accessed usin e nme virtual address . For exanpl e,
the recording pBTEHREHIR 13209 ?’rt‘{'s %Féas%?ci p#i?)?r a% desi gnat ed by the

| ogi cal vol une descriptor 445 is designated using a virtual address. Even

when the file sgt scriptor Q49 is re r.oi fpsd {den 10
(I ogi cal addresg)z, df%u%tg%?é) o?ﬂi%rbfoplglgﬁi |°§}1§£)ef%trﬁg'wfglrggaslg‘%&g)escrllp%rgr
649 can be5accespmaratyusipdati ng the | ogical address in the VAT 653 _
descri bing the correspydance PehiGanahne dhpiugy AdssRzeoRtbddal Rl cal

addresses. 15 In a space nagenent structur o} | atest file
structure area &3, reprodyeicommpRahaiiSstructure is recorded. The space
managenent structure includes the unallocated space entry 652. 20 In the
VAT structure area 602 of the |latest file structure area 63Z, a VAT

structure is recorded. The vARfermatigre TR 9 he2DAT FPPLHIPGHOD

VATI fCB Ggﬂo Th%ﬁﬁ&ﬂﬁi@@.ﬂﬂcﬁlﬁﬁé?td @sl?sit@ﬁel ; cbhtroncksdesohh2025 & amemoxmi t
141 for designat]ng the nunber o val i eqgj st ration_unit

plurality of re‘@*’é‘g?jaﬁ %8 'u?li“lasgr}er%%a?ﬁﬁ ‘i?{‘gl(f‘? A t4'r%’&#s§nr SP?ggagnﬂ“fsiM
and the second deprstdé@rice® 205t 1TBeskneflementdsntanenidonidGteshito témchir st
count block 171 {ﬂ]di ca#i n?q%tg;e idesnti(;% cation nunber of the 30 first

regi stration un? 299213 C r%e‘l?j".1 I The first registration unit 142, the
first registration block 176, and the second registration block 177 having

an entry peotor number 663 LDULER! 3% Lh AR ANabo NGIUTRIdGAN G1 ke -

32 latest file structure ar 1 are recorded. It is recognized that the
second regi st r a8t ORCHIRR k FEFPLIAY ngh eme @R &5 12 le gF 8F 1 G I BHEE k ah KR HYS he

valid entry secipfudtiRel 663umBY sA@HRAURY Pep eSOl onNhean4621af fde
first 5 registration_block 176 and a versi %n nun‘gg{r ?ﬁﬁé’{ t he seco(ﬁx;l\l;ilgE
u h

regi stration bleRRraAdycing othe, yiod Ume, §EEHEM TS BT RafTEr™
reference to Figedies 1212 h€ospatcf@imnagevrnt ssirnettree WAT derukesare bed.

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

25 261 for recording a basic file structure, basic file
structure reproduction means 262 for reproducing the basic
file structure, file recording means 213 for recording file
data, file reproduction means 216 for reproducing the file
data, and defect area management means 217. The system

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

arithmetic memory.



A space managenent structure is a structure for managi ng positiona
information of an unallocated area which is a continuous area existing in
t he vol une space and 15 in which data is recordable. The space nanagenent
structure is necessarily recorded after some data is recorded on an opti cal
disc. An unal |l ocated space entry 155, whicdpis a space 20 nanagenent
structure, includes a descriptor tag 185 indicating that the entry is an
unal | ocated space entry, and positional information of at |east one
unal | ocated area existing in the volune space ( in the exanple shown in
Figure 1, positional infie mdndy BiGcfitaroanahkeadeedaadeta lem@ly 221
p05|t|onal information 187 of an unall oc d ar 2 Qsi.tio

i nformati on 188E9F GRIMRALATLGAELET #gi and %ﬁf%ﬁ ?uFﬁf@%LOfYO 2389
of an unal | ocatggedr er4hrithmetder dm tempottalrgt estorager ik | ShewtVA®
noving 30 the latest information froman in eyt i on
of the optical HFERCtPBEi & SRAFEIMIWHIRNTEh g‘%?_- u&%&%l‘aocalﬁgfxﬁgrs?;gg%g

regi steredsin t&teitwmaétncabedtempoeaeyt syotrB§e odcthehzpadee RRABAIIRITHE
information of t al l.oca n nde§! Q3ed £&-the
latest file str¥ ?ﬁ?EHE?Ea 1§Ti|s rég?%tereéE%%E%hg&?%ﬁgfnnst portion of

t he unalIocatedasbﬁhmetﬁtny:téﬁpandrwhehorm@epﬁ%thﬁdﬁ@ﬁl¢ﬁﬁd¥hﬁ?¥%ﬁ#¥ﬁethe
unal | ocat ed areﬁggéégﬁgglmk eg&ﬁ geﬁ|Q§ﬁ§ta£9tEﬂ§tiét%ﬁﬁ Eéﬁﬁbraﬁy

structure area s regis second I nnernpst portion

unal | ocat ed spasboengﬂyoﬂfﬁhe\NQ%PWQNﬁﬁﬁﬂﬂﬁﬁr@hapnﬁnPoﬁﬁﬁFFBnlﬁ?ttWﬁF°ry
out ernost qgnal | gggated area is registered in the unallocated space entry
155, the positional i nformation of unallocated areas 10 is registered in

t he unal | ocat ed space entry 155, such that the positional information of
the innernost unal | ocatede i dal dagicstieied devide 20 tinciudesostdpbvei on

of the unallocated space e and the t al f 0

the next innernBept E Iﬁﬁﬁgig% %?ga meweT g?s gﬁ%% ?%ﬂth%ﬁ%ex% |nn£$%n

portion of the anal f@pﬁchsmmﬁnsw:ﬂﬁS Tmsehelemanpseasﬁmnmﬁct?@ure

1, the unalLl ocafed arga 4 a o] d closest to the | atest
i - buctu 2 3?8@ 9§%e£ bf élngP€é£§éﬂ bus %239¢

file 20 s AETOr e p05|t|onal i nformati on 186 of
the unal |l ocated area #1 (124) is registered in the unallocated space entry

155 as the first positignal o} pfQr8BLLLHL géc%ﬁﬁﬁ zﬁhelﬂ@ﬁﬁ&é§nﬁécording
information 187 of the unal?ocated area _#2 125%P|OC ted t the tra éilng

end of the vol ukkfepmatips ragnet eFeECFALREe WRHAPF oC ?%d Phcet §RYTY 195 as
the second posi§}pghatNbar MRkl OﬂheNeiéécoi:hﬁnQOSiﬁfamditim&ormaneon 488 of
t he i nnernost unall ocated 30 areg #3 ( 12 in the vo u egggcgffs

regi stered% n t RECARIIPEc TP nen???el%epgs SEEOR 8 P02i i 'dha
i nf ormati on. Flﬂabfydubhﬁgpowdﬂammdtﬂqw(nxmmwxﬁe¢8910ftﬁk&unﬁPPGEQ%EG

area #4 (122) 'i %egm Egredzogethe

The memory cilrcuit 232 includes a recording

25 information zone memory 273 used for arithmetic or

temporary storage of the information to be recorded in the
recording information zone, and a buffer memory 241.

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

The information recording and reproduction



- 34 unallocated space entry 155 as the fourth positional information. In
this manner, the positional information of the unallocated areas is
registered in the unall ocated space entry 155 in the order of the
unal | ocated area #1 ( 124 ) , 5 the unallocated area #2 ( 125 ) , the
unal | ocated area #3 ( 121 ) , and the umaldlocated area #4 (122). By
regi stering the unallocated areas in the unall ocated space entry 155 in the
above-descri bed order 10 and recording the data in the unallocated areas in
the order of registration in the unallocated space entry 155, data can be
recor ded whi | e appanaiushehbuneist Flighres? hast betha unehloRoh peiceadiagsc.
As a result, cay A G gﬂ%?%?ﬁﬂaéfadf%@ 8B8CiahldC £’ £8nE&8NoRE of

of de

avoi ded, and thus occurrence _ ects and data destruction can _be
prevented. |n tteprincigedaformation recorded on the epfiical dfisk 239-

deleted or edi tedhoQ Rf182 WHE N NASrREE ok SPECE2A2Agl ahabeepFRBuction
unnecessary. Positional” i'nformation of the area whic becorre(i?élnnecessary

i s registeled iaPRARATHRI SHOMdLBpIEIRR 2 1590 sPRosFRIFRATY i or M i on

of a new unal | ocaiRfw{@n WeF&cdraing unappaeated"spagerent inechbidiinge - — - -

positional information of the new regLster unal.l o d area i.g _to be
| ocated is cal c’tﬂ%ﬁ‘"é‘&?‘?’r%qrhe“b%sgﬁég?ﬁf ﬁ'if\?%rﬁgf’ron&f}f %ﬁﬁig S%g I'oé:z’teed
aL eas al r_eadyI rqagirﬁrﬁm_dhhahlgm ubalrl-eméxtalmldt $pathaed €ninct 10550 £ Ascanddad t (
the positional jnformation of the new,ynal.lo a inser an
appropri at e poﬁ"té‘?ﬂ“%?‘heogo al Iogé:ac%& s%g%g ez;ﬂ\:{fymkgagén ott"ﬁ'lqé:% .
exanpl e, tdie | cdatémmatofvelgyi sheathboroatibe pecordbnglanhiepredusiion an
unal | ocated ar eagp}ié}:ehhfs shﬁ)% Epal FPSEEET $PGH epkr yrégéraéddeégerrymed

[ 0

based on the po I'ons of the unall ocated areas 1n the volune space.
Al ternatively, "dtnfdmmatian wrepraduatdohe @RRaEraitecedSr y

del etion of datﬁ-bféf?ﬁanoﬂﬁd teeB2leldnd iRl 6901841 M idie285¢a Inhikds kesenes

unnecessary may be registered at_the trailing end of the unallocated ace
entry 155 as pddie | okements ovhaeRoATEF PO theif ‘éﬁq%cﬁ?eghﬁr %é?.nc%ﬁopl ©

al ternatiyely, ﬁé}ﬁ:d&fcﬁtﬂ@mrﬁofﬁgﬁﬁiﬂ atdaprddd tdre fimsidptoradl idifsar 235 on
of an unallocated area in the 10 unal |l ocated space entry |55 may be

det er mi ned basé¥orPg lfé“’t'?’?féf'at whi ch the area whi ch becomes unnecessary is
recovered as a new unallocated area. By this nethod al so, concentration of

data rewite i eci fic ar c voi ded. 15 The nethod of recording
data froman i %(aa:} ?E)oorr'ﬁtotnlrf%epgrno%élh%ﬁl%orti on accordi nggt o the present

invention is also appl itigyme 8oshows atmr@m@uwpé ﬁP§@@_ bngri’qchiﬁsé‘-f@ “the
case wher gt el S£8pRatRIhE0Itd | Bptataihidibdlabastel | ehbl i uianl r ed
i s described. ternatively, "a plurality of control files may b recordged
on the optical RFeRessing s Rewformetd Ripiho | IH5rRatigp &€ °e"cd§'r‘t?ec?q t he
basic file strusdp¥sags o appheahisi shéwrAmFegurdfen Heeceshattef, tie
control files is small. or when. the ng:{w‘oe f_the con ro(# fil i Sy smal |,
the control fil SR SHER thpi oY% déjlfnbef h‘ge%%gl%e ijrﬂe (%?tréuc ure area.
The reason is that the control files are easily accessed when recorded in
the basic,file structurg area €0, LGn control section 201 creates a

volume structure including pre-designated parameters such

as a volume name, and stores the volume structure in the

volume structure memory 223 of the memory circuit 202. The

system control section 201 further instructs the optical

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

section 201 are achieved by, for example, executing a



30 size of the control files is |arge or when the nunber of the control
files is large, the control files are preferably recorded in the AV file
area. The reason is that the size of the latest file structure area can be
kept small in this - 36 way. It is clear that by recording the control
files and file entries thereof in the AV¥ f43 e area, concentration of data
rewwite in a specific area at the tine of updating the control files can be
avoided. 5 It is possible to performloop recording in a certain direction
based on the recording position informati on which indicates the next
recordi ng posi tdamntwtek ipypogtrath buidheimnthe sysdesy caotbel. sahbiondAl @ml 10
i nformati on of t.he_ ar i ( i C O pace
managemnent strutcl}euyg)}%%%@ﬁ{éﬁggg%?ufc u({rg&l‘g{fgdﬁllgéﬁrse%%?ai Egé%%%é)nﬁ }dg%c;one
Figure 9 shows dGriwvxedevdoe daps srecexds e tdfe t Nolumer c8BFUFRYTE TR Nt i on
zone 111, | Nt e SYAILE AP Wb £ Wi the I IGROEING 3¢ Ol idibrz One
n re

111 includes orfe count unit Istration units. The count unit
includes 19 courhe essidimmnopesntion: he gompdekedp RRiEEIes thy SKehf e,
formed as an E(&gﬁﬂﬁi( MoEeDoh S 2be oF NHBINRGMSTEEidW 8P theReediatingn one
of the 10 count ocks Is identification information which indicates which
one of the 250 QR&KEZEIM i on units is valid (for exanple, the identification
nunber of the registration 25 unit to which the registration bl ock having
the valid entry sector nunber recorded therein belon i C it is
used for searching for QGWE FHegfEs %\’f'iﬁﬂntﬁ?? ??S%E%ﬂezggoc%;ég%&ﬁra i on
units. Useoof thestounilanitrmituws tihd Babees the ryashetrlewtmctiuree
acquired by readin 0 e ' ' [ [ ' (PR == To TFa Lo
all the regqi st rat itgﬁ u%??é&%%cﬁ)é%%hg?{-gﬁ%ﬁgﬁbrggv\ﬁlttthgn% Jgfh)ytche - 37

i denti fication 20@belhef syhtematontreyisnatdcaroR0dnfurtheigferucts the
Accordingly, t V@E%&E@frd%c%ﬁ%t Re RNtz Y OEK FEchRIN thbebasyceXdamimel y

dtoth

smal | as conpar e nunber of times the registration block is
rewitten. 5 Thetmuchwim: sfiersd imEbedbasin fhée cHUCTITS BAROTEAP3-

sequentialdy framide dpadidy Ent23y ockre fdydite @ayBri¥ed perdiomount

bl ock is repeatedly used until the count bl ock becones uHr.ecord%bI e._ The
count bl ock be(ﬁrﬁeghe system control section 201 are achieved by, for

example, executing a control program built in the system
control section 201 as the basic file structure recording
means 261. The optical disc drive device 205 records the

20 basic file structure at a predetermined position of the
optical disc 235, and when the recording operation is
completed, notifies the system control section 201 of the

completion of the recording operation.

25 (S303) The system control section 201 creates a
space management structure, and stores the space management

structure in the space management structure memory 253 of

the memory circuit 202. At this point, positional
information of an unallocated area 422 is registered in an
30 unallocated space entry 453 in consideration of the

capacity of the VAT structure area allocated in step (S304).
The system control section 201 further instructs the

optical disc drive device 205 to record the space management



10 unrecordable for reasons that, for exanple, data is rewitten by the
nunber of tines exceeding the rewitable nunber of tinmes, and the count
block is placed in a defect state due to adherence of dust or the |ike.
When the first count block becones unrecordable, a second count block is 15
used. When the second count bl ock becones 2hrecordable, a third count bl ock
is used. In this manner, each count block is rewitten until the count

bl ock beconmes unrecordabl e. When the count bl ock becones unrecordable, the
next count block is used. Accordingly, search in the 20 count bl ocks can be
performed at hightictapeed saorieldein e spalcet maaagemendasiamm@lmmmory

rewwitten is of t rsi. regi,strati niJ 50t h
registration %41 né’lnudgg 10°?€g?%jrra jis"ocﬁ t%lgtgcks Ea(Pf? E Iti%dz
regi stration blamksatiodorofedhas systEGCcbhbrklneeehior 20k &ﬁmlarﬁhﬁeved
recording unit. b;E F10%e LA Al angh’EEgi RSGHER So @M erap wheed

1%0 %)
for recording aXersion nunber Cversion i nformation) indicating averS|on
of the reghstraysirenl mm asegitd@nus@@lf ofsr cbler diFRAD FNGAEMPdect or

nunber (pointerg ifﬂé¥ﬁ?g'f%%ofﬁfh§aﬁbﬁﬂstQ%lﬁra'fhégoﬁﬂﬂcai Hhec deste file

structure area. time data 1s"recorded in the latest file - a?:
structure area,device c2@5 onesordsr thed SRRCeMaagReRt ALFBEFUEFe 3teébr ded

in one regist r%f@k@%@@l 564 Bk W ﬁﬂ@ meax qmshe 253 fand when
registration bloc

In one registration unit g geg |es resoerded
in the | atest 5the I’@%%%Pé’e&@é?&m‘t A& PB@P%FFE r oh°bth lh W et he
version nugber sdowkide eo&tyoneabar dfuniies escepletboniedf |t9;1echaercgmﬂ1n‘g)r
exanpl e, when the davg is recorded for the first time in the latest file
structure area,® 41 on number and the entry sector nunber are recorded
inthe first 10 regl stratlon bl ock; and when the data is recorded for the

second time in the |atg %té*:é;{:ﬁrﬂ EE%t\.(ShSiG’I' c&‘é@%%rs angt he
entry sector number are recor e e secon reglstrat|on block. In this
manner, the verstouctunbeandnstores dher VAT SHICtRfER Hiee VAL HIHALYLP one

15 registyati O%é}%&fﬁzﬁ%%eﬂh’eﬁo&?@i&%ﬂtl Bob. I OOhE tdpd e dﬂrﬂﬁi@l 0

the tenth registratio ock. After the version nunberﬁﬂ_n éh (#a{\;bsector
nunber are recofeREiom 200t uERRAT At lTUchS dRepPBEkCat S SFe 18R &% and
the entry sectojof4EPpEco+e trrfepvmeauabﬁlhu.eeflsrts:treﬁegnsmeavmmmds&m

again (data in the first re rati on blogk is erw.itten T n,
t he version nurb@roEhdE34e %t"& r5&r 2§¥e \r,\%%orfp%v‘? n&e&]crﬂg‘?ti

regi stration bl @p&rasmrﬁﬂ aﬂiq sﬁrrsctrmt Imenft'n:loét seegiionr 201 oare| ehieed he
tenth re tratjon Iock r n i
g%ﬁ B?/Yre or C?xaun}_:%a]he e'.:e'{e%q}cl.}lnnqﬁ%o%gh%&gg prgggm ﬁu.@..bjt in the

overwritt ng VErsion ntry sector nunber
in the regi st r atysbemn| cuktrohsant inmne 201 @i §hﬁaﬁﬁ'§r5t€‘é‘ﬁ'€éﬁ? rERFYHEH?Y9 dat a

rewite in a speeifiCi£gi Sﬂr{étdp‘%&c%q bligek geagebacvebdeds Focopasithen
indicated by the entry sector number (pointer informa |on3$ ﬁén w{ﬁc?m ed

to the positionVdF sheucturgoat (g predeterpined pest
area. The positgpaci 7slé Cated Ped Nen&NkdYoBELH ST oféi@ELonR phs Nt@mpleted,

[ nfor mat Ton) maybo B0y ROSIL 00 {100 QXA A Po5IeLer BLACCoRGELLLSR) 1T

of the recording operation.

(S305) The system control section 201 instructs the

optical disc drive device 205 to record data in the

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

position of the trailing end of the latest file structure



5 second information recording area) on the optical disc 235. The second
information recording area may be an area where data is recordabl e by
sequential loop recording. In this exanple, data is sequentially recorded
10 repeatedly in each of the 250 registration units . Nanely, each of the
250 registration units is an exanple of tR¢ first information recording
area in which data is recordable by sequential |oop recording. By
sequentially recording data repeatedly in each of a plurality of divided
areas in this 15 manner, the reliability of all the areas can be inproved
and t he readi ngpgmeednidr om ezartsioreanymbere (uesedon THaferwaktiqnlyi £Orati on
bl ock i s manag ' ts ; I loraly t first

S i) Ay iy DRI deyidfsla QS HIBAKIMARore (e £irs

registration u e |lat'est registration ock bel ongs. The
| ar gest ver si orregimtaratims duiask 176 1a d&de wecorsd non dEeamedd onTEe ent r y

sector nunber (RGIULH7INELIITR dibrSOEi PERPRM I, badl Pecbrdgestie \FarStoN

nunber (|l atest version informati onzg is used ag the valid entry se %
nunber (valid ZPFHeiariomibdacd 1df) atia PRe %&%’Hb’r%e@%%%"r#'}:i%{ui‘eg,
the third regi dgetden dilskcle3Bavi Rgrvexanphe Nurerdrivdk odrtndie seattdon

regi stration bl ock. By causin he reqgistratipn un i gel ud

regi stration bl%ﬁf'ksr?%mf‘fﬁ stkl‘%n%‘b’r'?{tﬂﬁgiﬁﬁﬁggl?%g#%?%gt ?gﬁ g‘ﬁog’k%ciz%%tbe
recogni zed onl yrdqs teftliorg walita f42qgmandersarirdam at e rzadingtansh of

bl ocks. - 40 _,\Wien one or..nore reqistrati C liq 40 One
registration unit® P é%?tltr’ealﬁgt ?g'tl?%ng%é\?j? 1?5%&51%%%@%%@&&\?#&
one or nu@® regiwibert i of bheckeghstrationusaliite Jm wikkch | datar bgsstegn on
unit (o 8 when L he e o1 ORngu UGl Dladi iR Vil Wdd 06k ERECER

certain value in I'Tst registration uni , the second registration
unit is used. Tentzel gecsdiont 23t iagie aghievedientprri XApRle hEXeSHHINghi t .
Accordingly, itsiSoieto N§RSSHHNY Bl ealt i Hedraralkk domtdoll regitifonataaan
units in 10 order to identify the valid re istratiog unit. B%egroviv&li ? a
reserve recor didfy therBeFREGHIE 1550 Tmak 1R 2908 T868Y SF P R R el 'S
recorded im therhecpedbh@ihgf eperait@donzdre ddmpletedcotbledppiticafie ddacended
recording 15 informatjon, zone 112 shown in Figure |, eld aghiil |t f the
recordi ng i nforéﬁs&‘f% Sorfe® %olsléh%tlﬁmgiersaié}’eed. ISrFet"Lecoélt;C%ed’lméee?cge]t%e&é‘r?’t ry
sector nunber a@finghe beomplet fomonof hehe evoralidind fpmradtiam. zone 111 due to
a reading error, the entry sector nunber can be read fromthe extended

recording 20 information zone 112. The information recording zone 111 need
not be provided in the Irecthis exampbe. t hhe| sagos8ingr eReTPkd OPnO& kY& on

recordi ngygone 1ddy S8y, PP habiciesnd bhd 2bcdPdengBpdratibbEathdicuial 10
the | ead-1n area. ternative i nformation recordi n%]zone 11%15*&3/ be

|y, the
provi ded in thé’lﬂﬁ}&n@%qr@@E’-‘tﬁé’é‘m&rdeasEBi‘FaFﬁlguchb‘éfasefsh e HFEH

preventing concépdF2kichs af e peredimed canapasitly sector is provided.
The reason is that the 30 position of the trailing end of the area in which

the entry sector nunber is recorded can be indicated while sequential |oop
recording is performed.Figure 4 shows a structure of data recorded on the

25 optical disc 235 after the formatting processing is

performed.

The volume structure area 101 has the volume

structure recorded therein. The volume structure includes

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

system descriptor 443 having information for the processing



- 41 The nunber of count blocks is not limted to 10. The nunber of count
bl ocks may be any nunber of 1 or greater. The nunber of registration bl ocks
is not limted to 10. The nunber of count blocks nay al so be any nunber of
1 or 5 greater. The nunber of registration units is not limted to 250. The
nunber of registration units nmay be any nudfber of 1 or greater. \Wen the
nunber of registration units is 10 1, the count unit may be omtted, since
it is not necessary to search for the valid registration unit. Nanely, the
recording informati on zone nmay be structured so as to include only one

regi stration urigstamen,a f pareddione, desernptber 644 r cpeinat ipartditdows is
et et o APBordderdy, | 4 OaBARNT GbTRRLONAE0RELER: Do 3 1 ekt SO
as to include onl'y one registration unit. The recording unit 1n the

recordi ng i nf ormetéami ziore infprmatdoncef ar loghaal yolsme i an g klecatedoc

bl ock. 20 The optical - di g@g__l I i §i i bRt i I rded
t hereon which i |cg%t%ésj§%ﬁ't t gqﬁggﬁpﬁgi?ﬁéﬁﬁgﬁgn@gﬁ %%ﬁ%ﬁd to
a predet erfi necBzeaainf thige VodtumealSRAGR. FhtermdBatingcAesSExiPOS: 7 on
25 guarantees tiyeq g £&!d adiittihPlendh8£0R! baakc lssorip ai sdddirceunber
of times of data rewite is limted, at the tinmg of ihigrrent f he&&ptical
di sc. The reasch i 40ghg81by Vod&ment i A 1gaTEE6r dRRGCHLPEOF epé edltrﬁf"V %hg

Ejhe recordi ng ifE%éﬁﬁéi:Qth Z@meadn ]'E:hetég'ﬂﬁy’:ltém@rbﬁ hghen Urdapirca30 \m‘lunierresdoL
ata rewite can be conpensate r. Awlite.once type disc rde
as a disc to with 3 r?ﬁ‘r?%&r o "HEs %Sﬁﬁigtf’gwggﬁnggél ifn??e}%%iq%ro .
h 4ﬁ Use}j@f thmﬂnﬁmtﬂ?sm hedesscotaittndo hhernatums. zThe iatﬂqul tion

i gh-speed recogni tion idr ﬁm i njL fd i h
registration bI%%‘%OF%%%?‘dleéﬁgh%&Iéﬁe es\e/tg:ln ‘%tné tgﬁggn{]grrber %%Lnltgit\r%gstgft c?at a
rewite is |argEbovéhdesSribed mmndey of tyPes- of data rewite is still

| arger so that all the registration units in the recording information zone
are used, further data rewite becones possible by allocati ngﬂ@ﬁgart of the

ext ended recordi ng i nf oFm@ Paaigdhkle s truciigiviprgai #f it heil® 1t
i's al so ppssi bl g t@cPHAYI e 43ACOHNBasALOENRLI SBrdoterdavs Ngkcoras®.
appropriate data structure to a wite once tége gi EC bey incregskng H’be
number of regi sThabiesd b bl Stychmre LRFLvPeFibhlbfigeHAeggrIPto ’

a root directory 451, and a £ile entry (root directory) 452.

In a space management structure area 421 of the
20 latest file structure area 431, the space management
structure 1is recorded. The space management structure

includes the unallocated space entry 453.

In a VAT structure area 401 of the latest file

25 structure area 431, the VAT structure is recorded. The VAT
structure includes a VAT 454 and a VATICB 455. The VAT 454

and the VATICB 455 are data structures defined by the UDF
Standards. A recording position of data on an optical disc

is indicated using a virtual address in a virtual address

30 space and a logical address in a logical address space. The
VAT 454 retains the correspondence between virtual
addresses and logical addresses. The VATICB 455 indicates

the recording position of the VAT 454. The VATICB 455 is



15 increasing the nunber of count blocks in 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 ock can be updated by the sane
nunber of tinmes the registration unit is updated. In the case where 20 the
nunber of count blocks in the count unit-i%$ |-arger than the nunber of

regi stration units, even when the count bl ock cannot be updated due to a
defect block or the like, the next count block can be used. 25 In order to
avoi d concentration of data rewite in a specific count block in the count
unit, data may émlmmtmald yseconr dad thepdataddiing endhefcdivet aneia in
Nanely the cou nit n e he third information recording
area in which(ﬁh%f t?%x%ﬁd%b q%%?gggdintlal 30 loop recording. In this
case, each count block included in the count unit includes a version nunber

(version information ) ﬁgagl._.gg kﬁ@np%ﬂ&fn?&&rbrpﬁohﬁelfPli'ﬂblbxh@%ka%&rﬁn

identification nunber ntifticatiron | nformation)_ of

regi strati®n urnit Ihﬂefphémmﬁpﬁeﬂu‘?‘é‘ﬁ &F gty birsadstaat1oh est
count block is ymnaged,$Q ﬁuﬂlﬁ%&eothﬁeéléﬁfﬂgﬁén\h@rﬁ:ﬁt@mﬁﬁmng rtHehe
count unit. The l[argest version nuibe i cates the Iai%ft verflonnit

i nf or mati on. Th%iﬁ%rﬁqgﬁﬁid-ﬁt&r?nnuﬁﬁérlﬁcf’é}é 2 PRSPPI SR T Yh)-
correspondi ng tpsd he 1RARGRScowdRSuBA tNURRGT oflft £5f 1 vet Staumt lvokatlitin) is
used as the valid_ jdentification alid identifica n

i nfor mati on) ofiRdkeating By ?st?aFggﬁfﬁﬁFfioﬁw Egﬂgsﬁtl Iya#%%ogafﬁa:data
repeatedl yoto thegLotrdtidnt @ik earde r el stretdmiedini t, ol d tihe orfletdton 15
remins 10 the Codlde PP ANt Ne b COkRL! &kg@ %gﬁ%;}ram% iR ©

i nformation (fif%%)® nn%P al'néd on t isc so that
information (f |hmn@m batugeajacawmaumbprlNbrlﬂétilc@ﬁinEOtITﬁé’OSitional

above descr i bed, (£6arh h MBENod S 18RBGECABI R, [ grdubitinke QnRsa tyBe disc as

well as a rewi ore, a common recordi ng nmethod can be
useabl e for ther¢QQﬁ¢Q@ble disc and the wite once type disc. 25 Wth the
optical djsc to which the number of tines of data rewite is |limted, the

regi stration blocks in the registration unit set .to be _us bIe nt i
the registration bl ock PRedres D¢ é@&P&QﬁldelangFeﬁﬁc%?ds%%‘ﬁ%‘ﬁlbg ogb

recordi ng bei ngs@@r f o mede Jdust She1t ensl 30 Ddim rieadioly récerdsed dat ele om
the registration uni The re |str on bl ock bec S gﬂg[ oy
reasons that, f%‘?c‘é&‘gﬂ%gé"ﬂd: 490 # ﬁﬁl?'ﬁ ey l?%g%nﬁng CJ:O‘:Tr I_E‘a{ n
exceedi ng t he r&mmttr&ﬁfa Dambetsodot|nﬁngrdﬂﬁjinh§he Seqqndrﬁgﬂ%ﬂ¢¥ﬂﬁ¥ﬁﬂ

bl ock is Qbaceduﬁ dg{eg% state due to adherence of dust or the like.
When the registra |on Iock 2comes unrecordabl e, the next registration

bl ock is used. By using one count block repeatedly until the count bl ock
1.4 File recording processing
Figure 5 shows a procedure of file recording

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

structure shown in Figure 4.

(S501) The system control section 201 acquires



5 becones unrecordabl e and al so using one registration bl ock repeatedly
until the registration bl ock beconmes unrecordable, the reading tinme of data
fromthe count unit can be shortened and the reading tinme of data fromthe
registration unit can also be shortened. 10 1.7 File reproduction
processing Figure 7 shows a procedure of- 47 e reproduction processing for
reproducing a file recorded on the optical disc 235. The file reproduction
processing is perforned 15 by the information recording and reproduction
apparatus shown in Figure 2 , Hereinafter, the steps shown in Figure 7 wll
be described i paeittdidnall anfhempylibowd6d ek amphaalincavef areq Axam &hg) | 58
is reproduced from.t i i i t in
Figure 1. 20 TH‘{enJoEpJﬁ%gaa%%%é%kgwaﬁ%s?@Hﬁgﬁ%ﬁg?g% t%?%e%ﬁ%fi%g\lggti ng
the AV file (Awdrnagamerft ostrhotupei memaisc2335 haihag abeyetdes cFdbe: ur e
shown in Figur r ol Vb L €5 n éd v,
p%g%ﬁ%&r&ﬁgn%é;%ggﬁéﬁt cBhlt‘f:oﬁ.AQ/éé&fOﬁ)zoal_ dsadcrevdd oy

(AvVfile-d) . 2 ng that an optical disc is inserted to
the opticdl di koriexampdeyiekeaibing BCeRtRRl PEROFEM Rttt In U sy&Ledhat es

the position ofedidierdi r s&cEPHRt 2010Cks 1Ehel spdtee CRENEgaREht 14t riuetlre

recording 30 information zone i|ll. (5702) The drive control section 231
det er mi nes whet¥RGORHAHIGRHBERE count bl ock in the count unit 141 - 45
is in an unrecorded state or not . Wen "yes" , the processi ng advances to

step (S704); and when "ng",. .t pr.ocessi ng,advanc e

S703 ) The drive cont rc‘lré%&gc)t Fﬁﬁ Sy %?Pgﬁgggss%??t:i%ggﬁli %lnigggf%sé tglgit
count bl ook i n drel omatediarealddsed St08he s idriorsak dnffosmasdoni of thel
acquires an identificat.i i ifi i {f oAt |

regi stration bI‘H%Ekljforcoarﬁ?%3%%2%5%%%%?&%%%&% ngdlt e agguiﬁl?g%?g%igt\%% ch
are not in an wptcmElddsst dréve( 8F0sFe THRS did wecost dgtasegtaphLiile

execut es a1 epr Kol oMk PRAIAUNORNES AT1bBAbAAGESY. T OSSN o115 i n
the registration unit designated by the identification nu fr oI é'pe £
regi stration urfiectiore2dy fasgheri dreatserditdlenGhbsy (H¥fFiiena) 642 ©

informatiph). (¢nd/ Oy )eiihe GvpMa S reil sesids ik dasigraitey tihe 2@
Do 00 el oS4 ) S SELudls 1B SrELAUR AR B ok Tt
operation fromade tdesegoatieche efjilst eatirgnin an area continuous from the
area in which the data of the AV file (AVfile-a) 641 has

been recorded. Similarly, the system control section 201

20 instructs the optical disc drive device 205 to record data

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

644 thereof in the continuous areas. The above-described

operations of the system control section 201 are achieved

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

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

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

optical disc 235, and when the recording operation is

completed, notifies the system control section 201 of the

30 completion of the recording operation.

(S503) The system control section 201 creates a

basic file structure, and stores the basic file structure



25 bl ock. When the designated registration block designated in this
reproduction operation is in an unrecorded state, or when the version
nunber recorded in the registration block is snaller than the version
nunber acquired before, the processing advances to step (S709). O herw se,
the 30 processing advances to step (S708)28(S708) The drive control section
231 designates a position of the next registration block in the designated
- 4s registration unit. (S709) The drive control section 231 acquires an
entry sector nunber recorded in the |atest registration 5 block, and stores
the entry sectorn hHBDSdsid fihe &€£asting memoayn263 arf thegnenony ¢iZe8itThe

operations of the drive control t 23l
t hrough (S709) 20% alhPeSRdtey © ofézcrfol)]r?g %mﬁe’i&i'%ﬂ&f tro ram{w 't in
ﬁnr;gngr |2\7/§ c?ntsglotm}ﬁ%l@i\samrasa Heviip&o206t iton recerdi hgeahésiléplfédﬁct i on
e system.cqnttol
LL(‘Otl}Ir‘.?,t isFors 03. g |§$g£& fifé)]s%’ﬁﬁleé i 2%'3t ry

sector number SOt ormat1Ton zone nenory 27 t'he
optical disc drowetite\dpel205 Gssd r#as .natlhen a(bp@iemd@rsqrrifhﬁdwme@@tions

i ndi cating theec%oc l.:[rxlelta ?g ‘:elrhh%ohrtg i ng &Ndrofadiheat &t Eéﬁlé{réé Egr UGl €

area. The syst SEécti1on |nstructs the optical, disc r|ve 20
devi ce 205 to r@mnmﬂﬂ:.e RO TR ﬁquéb‘&]dé{?%r%@qirléﬁ It §Ben FYShe

latest file str bavesdas
control sectloné% are ac |eve(¥al 7 tﬁ@ sagi)@dfpmrsa{cﬁmﬁ el m

for exg ﬁcu{}p\‘pﬁg a caon rc%lh
program bui | t imeans 2bist er"f'P@oﬁPftéPa%eéiLFSn i %e et ire
rlggrfgggnjtgg arfeea?éjt + 8t1§11éf h§tﬁ@égﬁﬁ$ dﬁsal griedetdemined2@osi¢dos tofe tWeTl CB

e trailing end o e latest fil t
stores the VATIEEheA | figfe ARF 37 %CWBPB %é‘ ry %2’;&%#‘& Eégﬁg?r%rgg ?irgrjcuit
?ggorﬁgthbxt ftfﬁ? ¥fﬁ§un(ﬁuﬁfﬂme§uhne eiys2e denbdei stetposi 20bmf the
lon o e I nc n f ol

control proceddf ¥R HA cf% etf reég@diﬁ;&do EdtTon foll ows & simiar

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

20 positional information 667 of an unallocated area #2 (621)
are registered in an unallocated space entry 652 in
consideration of the capacity of a VAT structure area 602
allocated in step (S505). The system control section 201
further instructs the optical disc drive device 205 to

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

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

235, and when the recording operation is completed,



VATICB so as to read a VAT |56 recorded in the VAT structure area 108, and
stores the VAT 156 in the VAT structure nenory 222 of the nenory circuit
202. 5 ( S711 ) The systemcontrol section 201 reads a file entry (root
directory) 154 and a root directory |53 froma file set descriptor 152
whil e converting the virtual address into 29|Dogical address using the VAT
acquired in step (S710). The system control section 201 also reads a 10
file entry ( AVDir ) 151 and an AV directory ( AVDir ) 150 which are
recorded in the sane area as the file entry (root directory) 154 and the
root directory i&Bifhes vihd systenf dontaels gechbipaf 2Pd) of 4the pmpledrian|

file (Datafile)_ 44 e Y, 41oi e recording position of the AV
files Z5 and re %vgtﬁ In (?)%(fir:g%éo% %-‘Jf%eléa%qw red. The above-descri bed

operations of the systemcontrol section 20l are achieved by, for exanple,

executing a control proggsds Penlet syEtéJﬂE‘co’i}‘@Ecﬁl.”hﬁelﬂELbﬁ'Z@E@rie%rte%oémI'the
basic file structure reproduct I on mmeans 261. 20 Fi nal Ly" st em

control seBtionsbouctyreurds atereas WBiscVATIHrust ef i" Fhemip
159 and an AV fhbRof{Vid3 Qsﬂ)thleﬁ&entdi@r ehycuarpboti ng’rhén&istan rcﬁmmtulct i on

operation. The above-described o lon of 25 the s m I clion

201 i s achi evedSggti ‘P%rzoéxgﬁﬁfzgege};?&ﬂ‘??]ﬁs z}%@oﬂﬂ:{)‘i’gglﬂgﬁr fglc}es‘ﬁé% he

system control zesticoBedfidashd WATf $tructpredstored hedie VA8 struandss to

avoid data from becom unr egdabl e .dque .3Q .t 0 ea '

repr oduct i on, a?“%'B?)’f/Y he°rﬂq§’§ q‘&?l gigrdgagl ndgﬂn%t{%é&%?%gé%eed

| atest file st rupéna'eiamsaof/\/ruhm swtranve:@ntty:oéeqaehﬂ-pal 20tcarei aghinrvede

doubl ed, and t po fa b e I 48
hﬁn%y %(5} céegzsgﬁllkfna{ L ttﬁﬂl%? tclagtggﬂ bfggk‘g}ﬂ phiit!fn the

structure area ecor i n"formati on zone. For
exanpl e, as shosmstemFEentrol GGeqt ¥as &0de asatbst PTI%‘:@E‘FE%F%H%B%R%%EL’EQLOS

and a main |ategiahk! £15! r usdlptalRA FUQE Y vBeadestanad sdrdeseds athe
i n VAT structure at a predetermined position of the optical
15 disc 235, and when the recording operation is completed,

notifies the system control section 201 of the completion

of the recording operation.

(S506) The system control section 201 instructs the

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

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

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

are achieved by, for example, executing a control program



5 entry sector nunmber 2151 and a reserve entry sector nunber 2152 recorded
in the registration blocks recorded in a reserve recording infornmation zone
2101 and a main recording information zone 2102. 10 There is a possibility
that data reproducti on beconmes inpossible due to the causing of scratches
or dust after sequential recording wth-veoi -y is perforned. In order to
allow the latest file to be read even in such a case, the main latest file
structure area 2107 and the 15 reserve latest file structure area 2103 nmay
be provided in the volunme space and the positional information thereof may
be registered ivuile ieathé ndpiea asnthel naeationr 93ieatsorth|eumorﬂ:ﬂ519 and
the reserve entry_ sector nunber 2152 Thus I|ty
i s i nproved. 2&%%‘%?%&‘1%%5068@&8?%8 |Ig1 f he rée}gerve | at E'Jsdt:L
structure area @dé¥atsorhas canipleteser thei opvicali dhsofdrire |dﬂ’\b'|rqﬂat20c§n to
be recorded in the in latest fil ruct 0] be
recorded i n a \POEYEL&S Wi L?P’gta?lme§ %%fgil gégtgéqu?%é%ogn%etﬁte “ﬁle g'ftOQIt he
virtual adslressef ting trdwprdinaalpexhatiiagses of the latest file structure
recorded in the main latest file structure area 2107. By contrast, a VAT

2135 to be recorded in a VAT structure area 2106 is a correégondence t abl e
of the virtual 30 addr d¥antren®dshaws| agtgictitng ofsdatarrererfed et e e

structure recoréjﬁjiéﬁt&'fséeﬁﬁfsst’téi:e%hef iFh @ eSredolirdi ga i@ cdEEdng is 49
The positional 1 rmation of the main latest file structure area 2107 and

the positional Pe¥ERFREYon of the reserve latest file structure area 2103
may respeggively be registered in the main recording |nformat| on zone 2102

5 and the reserve recordi ng |gformat%r one 2101 % # ‘ﬁ{)

the main entry sector rifbeVo3P8e of uF%s@F&? eh?ty sect 6f - nu 152
In this case, t@erm@wyereee@adung;herrfemmatumhezms:az;umofstan aJeralmmere
reserve informat]j of the info & rgecordi ng
i nf or mati on zon%{"?‘l‘f)?“f% f%c%“’f’ o‘ie%lsc & str éiﬁlgegpeaﬂﬁ %%T?ﬂ‘:f use of the

main or reserve recording information zone are simlar to those of the
recording, gnformation zgna sheya 4fesdiPheslend avi#e1B0pAVEOD8La) 641,

|nformat|on of the reserve latest file structure area_m gﬁ &S%Jgg be)d
with an of fset adddesentrwniAVielhara) &% fheeeedr e 1

address may be ggsi gpaked: t £1be, eheryex@uiQe-tde 684N theireyfsasarrdadrber
- 256 , the main entry sector nunber - 512 , the main 20 entry sector

nunber + 256, ofhe&®®Hlentry sector nunber + 512. The offset value may be
registered in the information recordl ng zone. Even in the case where the

recording_information 2 [fég gﬁ:"gt Je d%r 'trﬁrteh gl §5% osﬂaﬁeartgﬂe@glgf

the | ead-?% area, the |nven Fon'1s ¢ Y provi ded.
The entry sect ostnuobere rm:yedoeﬁﬂe.cdﬂnbe@alsnc faleesbnprure hts iR eeiedpace

such as the Vol g yaldickui g aCR% A0 sbiabiles Sarhalonetsubsaniealsy (he

same effect as rovi de e entry sector nunber._is_ recorded :Ir'ﬂ t he
| ead-in area |56ﬁ$ohﬂué¥!9 ¥ﬁ§°i—‘@éi§|’18pn§e 8¥RREOHO ﬁm@é’tlf&}‘?sﬂdl%a‘? Y the

entry (Datafile) 646 thereof, an AV directory (AVDir) 647,
25 a file entry (AVDir) 648, a file set descriptor 649, a root

directory 650, and a file entry (root directory) 651 thereof.

The AV directory (AVDir) 647 includes positional

information of the file entry (AVfile-a) 642 of the AV file

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

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



- 50 next recording start position, such as the entry sector nunber,
allows data to be recorded repeatedly in a certain direction such that the
areas in which data is rewitten are distributed throughout the information
recording area 5 of the information recording nmedium Registration of the
reserve information of the information re8drded in the main recording
informati on zone may be perforned i ndependently in the nmain recording 10

i nformati on zone 2102 and the reserve recording information zone 2101. In
this case, the count block or the registration block is recorded using
recordi ng withpeer rbyosaing posavhod dd@bgitadreddressher eByrupdahingudber
of the count block ot the reqgistratio oc I CArhS t f ar IS
ditforent 15 beOHERL hPHHETET ccdldi ﬂtg‘p%nf A, 855 iRty o £
reserve recor dcogrespondenicen hetee@i0the nvinbupdscaddresses dighg the
information zope 2101, ¢ i nf or .0 y I rded.i SHIE unt
bl ock 20 or thgogiﬁglr eag‘f‘g T4 %%hn%?"gc%lég t%%gﬁ%g?hgoﬁg}:%gﬁecor di ﬁg

i nformati 6n zoaecB&8ad usingithe mame vilrtyadoaddresssarfon 6xgEpilsn nthe
recording with yerihypbn LHE:ResR Veer egaedl pe1ENT QR hOBcZOPEOR10b49EVeN
in a defect stare, Facar d ng 1S executed. 25 In this exanple, the

i nformati on r edesdgnatedt hbyr ethevelogteal alamg r dessrdPioda A45:0p§

i nformation of d%gﬁg%itgdl @b esy 4 VietubustEress FoEvaiowheni tige thider sear di ng
time, only the filé

structure updated fromthe 30 previous,tine of
recordi ng may BEsScELBLaEd §49 tjm'g F%E%ﬁ;%gl Q’%e?t IT‘?"Perg??ﬁ(i{‘ﬁ?epgrgég'oWen
data is ypreadahbgiteamutibeeBB)n tRéeséwlidcosding tnosl i oft ltber Eddeve
| atest file structyre and,the evi ous nmai.n | i u -
51 be used t oSt ‘g?ﬁcf BtB’éc?(‘B% " %?eaaggggg%lﬁéé péﬂeélfto%éé Lr*r:glllten&(?gtE gg% file
structure can hadaegsi rad Whedi AT n@S X hdagerhbipgevihris corgespeaapBfAebl ock

based on the verslon nugher 34d sG-S ENLEY IRl GbgauaRChaRsegEdsd in

the registrati shown "I'n FIgure the latest file structure
recorded in the volune space is doubled. In the case where the positional

| nformatign of both of thhe dylethdidstend dtdeebirechrsa 632! bel tred in
ess

the |l ead-1Th area, the robus of the file structure area which is

i ndi spensabl e detestorfihy SIFUENTSIUBEEBN &FL ¢ hEPR) |TPRSH BEPIFPEPEd in

the informatiogth@eehdend Jrebsdraé@. Whitle tdgadwinnanagémentestoiicdare
rewite is limted, while 15 perfor 'Qﬁ sequent i al rg&prding. By recording
data, without fi&cludes the 57 S 78 e o8 4ihi ch is an area
designated for the positional information of the nultiplied |atest file

structure area, reprodyction i abi | f I0SC ofS thidPhved+ ¢esmite
the risk® 20 reprodugPi5ﬁeb&§gkfgﬁufk%5géf%?§ g&% Pg Fﬁé causes of
scratches or dsstrucituries agleeaf3dhas YAE $brecture|is feerkdnd alds ¥Ad t he

entry sector nugher.re QoA R igabhaT Gs¥uWld the FaTrdplésag and ot her
types of nultiplication.
The recording information zone 111l includes the
25 count unit 141 for designating the number of a valid
registration unit, and a plurality of registration units
including the first registration unit 142 and the second
registration unit 143. In the count unit 141, only the first
count block 171 indicating the identification number of the
30 first registration unit 142 is recorded. In the first
registration unit 142, the first registration block 176,
and the second registration block 177 having an entry sector
number 663 indicating the positional information of the



In the ECMAL67 Standards , the file entry of the AV file is defined as a
part of the file structure. In this exanple, the file entry of the AV file
is recorded in the 30 AV file area for sinplicity of explanation. In the
case of an information recordi ng nmedi umon which no AV file is recorded, a
control file my be recorded - 52 in-tRé 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 recorded in the volune
space. 5 In this exanple, a file structure using the VAT structure is
recorded in thaadtasestf{ié e sttmumtturee area. 631 tave| stemprded.e sthitucdére

area designated by the an sector e ' r e19fF 9khepefile
systens such 1Ee§ég§lﬁﬁ$ %ﬁ%& g&ftgﬁ?&?@dgfﬁgﬁ%?%%éggrB?%Eklizz may bg
recorded. Even lattersta fedis tstatismurlaskhdravieh the Vadld: eRETYr 86F§0Tsed,

the effect of g\ﬁmbgirnmg?g;:%%mh@fﬁ JR31bRVAhhBeP 463 U5 thel €1WRECH

the nunber of tines o te1s limted, is provided as fa£ gﬁ t he
entry sectsor 1¥egistaatieonomiark nlTheardcdr Fiek§lions ARG PSRt i §hfsed.

In this exanpl geJihen rdgdistsadtdonHlckd17ihe system records a control file
in the basic file structure area in order to recognize the information

recorded in a plurality 20 of AV files. In the case where only the file
recorded on thq @ $$aRREthabdener@ist@tictiurel S Not necessary to record the
control file and the file entry ther in.the basic_file siryctu ea.
Then, the basic file sFFE&?&Fg)é&Feaw?gﬂs’?ﬁef%‘?nca%%Ot Eﬁgufgﬁei‘rggﬁﬁ %ga?:éne is
shortened.o | N nhgadfereate stiieictudee Wwiddi bef idescstibedt.ure area i s recorded
wi thin one ECC bl ock as the m nimum reading unit, the driving device

perforns data read only once. In this manner, an information recording
medi um according to th@ mpesEntmanagandrth strketureelsafastsusEvEpd&LCEd or

recorded 30 imﬂ&ﬂ%ﬁ%ﬁiiﬁ%éf%f@ﬁaiikﬁféiﬁﬂﬁl&ﬁeoérQﬂltﬁnéflﬁBaﬁgdfEQEban
i nner portion to am o portion. Therefore, data destruction or defect
due to concent mitiichnisfa g@ntinugus ared e¥iseinedmidediehure SRa%S can

be inproved.  in fRicR-ddPRIB R cotdadRe it dpageRinagenait sequetural |y
recording an AV file in the AV file %rggFgre-al

|l ocated in the v
space and a defidcfergsEGerent TRECKEGE 0 Fo??r‘ﬁ?i‘g?ﬁ ?ejc%rr(fec(fﬁdr?% légelaglt est
file structure optazay ldigdee descri bed.

An unallocated space entry 155, which is a space

20 management structure, includes a descriptor tag 185

indicating that the entry is an unallocated space entry,

and positional information of at least one unallocated area

existing in the volume space (in the example shown in Figure

1, positional information 186 of an unallocated area #1,

25 positional information 187 of an unallocated area #2,

positional information 188 of an unallocated area #3, and
positional information 189 of an unallocated area #4).

In order to record latest information while moving

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

entry 155, such that the positional information of the



AV data to be recorded in the AV file area needs to 10 be recorded
continuously tinme-wi se, and thus is recorded wthout verify. File
managenent information, such as the file set descriptor, and a control file
are required to be reliable and thus is recorded with verify so as to
guarantee the data reliability at the trnm83of recording. In general, 15 an
AV file has a |arge data size, whereas a control file or file nmanagenent
information have a small file size. AV data and non- AV data thus have
different characteristics. An exanple in which an area used for recording
AV dat a and anuaaéaouaeddf@rean@xwrmt foaand sdpsesttetiovihe lpdesd £ile
descri bed. I form
%Q%u%@ﬁ?e“@f%g f@f‘%ﬁx¥3q§¥fﬁi%$gﬁ%%?h%ﬁﬁgﬂggmbgt b2PLenf ort

as in Exanple sequentral recor inin he order in
whi ch managenep£ Qsemnaﬂcmatﬁﬂ |smatqeeemtam b@ét@mmtm P@@t%t@%%l In

Exanpl e 2. unaihe6ahed18na 2he URAIYEHaYSLNEran eAPESHEY Bb!an@PndkLch is

recorded in the space managenent structure area, and sequential recording
i s perforfed |ﬁlPﬁ@SANt¢|ﬂh9 dpsastnfile steuGRIrEHAERD 1§ FRelsberedi ng

description, ajdespel Bb@bna2iRAkrhBstapdrthen! bkethbi GhaRlecaeear §pdcen the
information recording nediumas a volume file structure £3¥ ?Tgata

structure defi BBETByLIhe Eramise BestbEoRahlnderma oo SR ds
unl ess ot herwi &ﬁad.@.&@:éitbad a&eadeisaiﬂegz&ﬂeﬂat alist thiet wn @l bbcabed oppacal

disc 5 Figure sho exe t truc ical 235.
The vol une spaEBtﬁXsfgsvgt n%ﬁ%&%?ﬁ? g%?%ﬁmit E<ﬁiu§?§%ﬁ%¥#%?ea %%%cture
area 1303p andianré@&étéee@death@lh%mBl@matadkmnamednaryflﬂﬁdSp@Qith@hs

t hereof. The SR r I Is tryy, a &N S nment
Structure areatPBoRoet thofal; b R J'hd "nilleTod: SAAEE SBRRHR]
space nanageneareetnacE@Qesaﬁead 4m|ﬁhﬁwﬁﬁxttﬂnn¢ﬁmp$% porpon cebr e, 15
Abit map is auﬂﬁﬂlﬁt‘:ﬁ%ﬁg é%éééoreq{ﬁ%( shake Qhaeagled th@f ﬁ&@ﬂﬁi@ﬁaﬁ

certain unit, such as a sect bl ock. The record g state of each
of areas of a éBfpamatdéant 9f thai aexdd Hnermest hémééc%@céite n &fiecdFded

state angdsby 2QedikRelrBl LRTROhedrt MBHAHMHRSESDATEi0A eOIUMRCENAD16EabEES
showi ng the recordin states of all the sectors is referred to as a bit nmap
I n Exanpl e ZSPaSeb%P Aows a recording state of a unit . An advant age
of perform ng managenent of unallocated areas with a bit map is that since
the 25 unall ocated areas are desi t d Si or o to be
managed, the size of t EP? %%ﬁpﬁggfﬁﬁe jﬁgfiﬂﬂgé it tﬁg ??gglgéﬁgﬁgglng
recordi ng incl adieag#bn(elzt) s exsernalsto land hﬂ-gseﬁanm et,hebﬂéltﬁﬁittfi-hel udes

20 structure area 131. Accordingly, the positional
information 186 of the unallocated area #1 (124) 1is
registered in the unallocated space entry 155 as the first

positional information.

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

30 area #3 (121) in the volume space 1s registered in the
unallocated space entry 155 as the third positional
information. Finally, the positional information 189 of
the unallocated area #4 (122) is registered in the



30 about 5000 sectors. The lead-in area has a recording information zone
111 all ocated thereto. The recording information zone 111 - 55 includes
a spare designation information area 1302 including a spare unit nunber
1310 and spare area address information 1311. In the spare designation
information area, a latest file structure3drea 1304 is substituted for 5 by
a sparable area 1307 of the sparable file structure area | 303 or other
units. Thus, when data rewite is concentrated in the latest file structure
area 1304 of the sparable file structure area |1303 or when the entire area
becones unrecondstilimcatesh spbsei tartimn p68vers s thiee fQunthli posfitdipnal
becom ng unr ecary na te.l.%rﬂ rel?ﬁ'z san{a%%'élrt tgx%t o(\sqq:i%?larle(:\t?i%%at&ohhe

latest file structure area e recordln ocessing Figure 13 shows a
procedure of fidfe thecundiligcasegdr ca;egsr hg lfQﬂifri'@%m@h#fg g junaldpogted

optical disc 2 aTérgnfcirgeurse&ﬁrﬁwaraeecc@ﬁ%h@gmélp&saeé@%%%y#ifrazn,

information rec I'ng and reproduct |onaparatus shown I n_Fi
Hereinaft e, t H@%u@pélgﬁ@ﬁ@d@r@ darel2m) mithe Wh&@?%&rﬁﬁl #21(33L) 20

(S1501) The sysfn 11§§§gﬁeca1a%%]aqc4qqur a start unit nunber 1330
fromthe | eading en e inproved bit map 1313 which has been read into

t he space nmanagenent structure menory 253. The above-descri bed operation of
the 25 system control wt regi2@iringachheveghylotate@xadfdas execCuheny a

ranagenent ot (AN ANEE dRAFSnE PAPS 48 (ersoBr s ReTnc SR

section 200 i ndndieksoiriengpthe datadi o tahrer unaﬂﬂeocat-ed(}&&a:s decthel qrh?@rAV

file (AVfil e- '(Ij%eg %Se S&f grarl:tio leié-‘ ftfh%m it o %qe%egég}’q% eeqlgl.)yy t1he Stalda uni t

nunmber 1330. escril op era 1on o he system’contr ol
section 201 is caaahbevedcd»yded mhlémmpVengemmawtafééﬁwwu%W &RSRui | t

in the system cantiol GHfdA A%k as dhg glals%lrt%%%&trﬁac%r@& data

S1503 ) The system cont section 201 updates the file structure including
nmanagenent i nf grewriten &h thespecdfded aed i can( AR i ryodaed.an@nd ndthifct s

the opticad di fedidihdevidge Urdad ey (i apdRiddddionst Idst U i n

the latest file structure area 1304. The above-descri bed 10 operations of
the system contRxfiVesd&d-on 201 are achi eved by, for exanple, executing a
control programbuilt in the systemcontrol section 201 as the basic file
structure recording ne%ﬂ?t%QICase where the data recorded on the optical
disc is deleted or edited, an area which has been used so
20 far becomes unnecessary. Positional information of the
area which becomes unnecessary 1is registered in the
unallocated space entry 155 as positional information of
a new unallocated area. Where in the unallocated space
entry 155 the positional information of the newly
25 registered unallocated area is to be located is calculated
from the positional information of the unallocated areas
already registered in the unallocated space entry 155. As
a result, the positional information of the new unallocated
area is inserted at an appropriate position in the

30 unallocated space entry 155.

In this example, the location of registration of the

positional information of an unallocated area in the



15 At this point , when a wite error is returned fromthe optical disc
drive device 205 for the reason that the latest file structure area 1304 of
the sparable file structure area 1303 becones unrecordabl e due to
concentration of data rewite, scratches or dust, the 20 system control
section 201 updates the basic file struet@be-so as to change the recording
position and issues an instruction that the recording should be perforned
in the sparable area 1307. 25 When another wite error is returned fromthe
optical disc drive device 205 for the reason that the sparabl e area 1307
becomes unr econgallocdied: snasteceentry | RS ofsdaletermimad Pagedt eRheshsr

dust, the syst | (O 1dS5tes areddSinUehbopol bk apadBebasic
file struct urei)?rsg'g&tsoﬁ%ulo?ggeﬂfecorded in which the recordionﬁagompti on is

changed to uni AEsEnativedivs ahdhe tiggivheman Rt Pqonek URBRCCFEREN di ng

start unit for yeRl@eTbROas EEO16h HE FQdacnthal pysitiéiel Avifiorine tarcraof308,
- 57 can be used as a sparable file structure area en a

In this naaner
wite errér ocdesahf@rich pecomss NRRPEEEFAEY BN Pﬁer?%d‘%g?r? Iagt th
structure areatraia i@’ aehacosflectian uhallacated | bpaser vsiture 55 ias
updated and 5 recqrded i.n.an unrecorded spar I her @¢l;§ N0
unr ecorded ar e&qsﬁ'ﬁﬁé‘a&p%"‘%&r@%ﬁ'@& Othé& g’teg}r)thggﬁﬁ?)%ﬁ&?bﬁgr%}ie%'usgélti%
al l ocate a spamiditernfatisrediyr,ucttivee dioeationan ofnalregdsteatdent | ofnd that a
recorded in the |atest fil aghS st rdgg ahet he
| eadi ng end 10 p@fsailtﬁ'é’%s?&arggféﬁllgﬁgggt fc{f(;t a?e ar ea. 1:(aaér?iit ﬁgggpar abl eefi |l e
st r uct ur é.0ar ea unaldldcedzde s pacet rtuyiald Da@avefeufieterniped RaR ¢idte dhsi ze
of sparable argggjes mﬁilr%%f&i Rhah RELCHAHARN Shabemedhaimiciassamen ishen a

e

wite error occurs ata is being recorded in the latest file
structure 15 am@£oversdeasea el Hpallqcalied dFearneByrt EWPcd ad&8ri on

232 instructs idydeRa@adiig axd dan atketiosn Meaasspddifncr areadchhe beasi ¢
file structure in unit #56. Wen the recording is conpleted, 20 "56" is

recorded in a &Y&¢e%it nunber 1410 in the recording information zone 11
in the laml-in area, and the address information of the latest file

structure area i s recorded in, spa iagg[ [ [ 4 tERen,
the drive control section Q?Ehﬁgtéfi%&%e ?t%Ztr% g%ﬁ%‘ﬁ%‘ fs}{e}%:%ﬁ (15.’%501 25 of
conpl etion of ttve apr ovtesi pgrtisnsaaroTadngyte cihe aRawn s davient iz 1s
creates an inprgued a?ﬂli%&.:lell r£ihadld Mhddha et f. an unal l ocated

st I

area of the disc, andrecor e Inproved bit map 1412 in 30 a space
managenent structure area 1403 of unit #56. The above-descri bed operations

of the sysfemcontrol seckigird@l eHE AR eNEfe Mherledis @n@npbrtreXddlis ng a
control programbuilt in the systi%gggtrol section.20l. a

- 58
managenent st r f&ur BRLERORTRY K€ 1EYA LS WS INSFERE ?%t r21%S’%tl%"r‘\?‘ljer%e

ol nt, e uni r of
57 whi ch i ndi catiasrdet ifvalst, analdoaht €y ofr eanbfodrfiles meyopeagaprideq s

on the optical disc. In this case, the control files may
be recorded in the basic file structure area or the AV file
25 area. When the size of the control files is small or when
the number of the control files is small, the control files
are preferably recorded in the basic file structure area.
The reason is that the control files are easily accessed
when recorded in the basic file structure area. When the
30 size of the control files is large or when the number of
the control files is large, the control files are preferably
recorded in the AV file area. The reason is that the size

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



5 registered as the start unit nunber at the |eading end of the inproved
bit map. By this processing, the bits of units #40 t hrough #56, which
indicate the recording states of these units having data recorded therein,
are changed to "1", which indicates "recorded". 10 Figure 12 shows a
structure of data recorded on the optical 3@isc 235 after the file recording
processing is performed on the optical disc 235 having the data structure
shown in Figure 11. 15 In this exanple, the second cycle of the sequenti al
recording perforned in an inner portion to an outer portion_in the AV file
area i s descriwey. | ftahsialeandthalh beaeaandyngedhencostipilchilge Altber

of times of dale;20chepsbberierddfiisPdnet RY £EPOTHNY, SoALbnReskibaNoES
designated by a start unit herefore, sequenti al recordapg gﬁn be

performed repededdl yevnitacima sppeifieAred g Ahei hime €out er

portion of the @din3¢012211e R@Kt beeaobdiged.start position may be designated
by an address instead of a start unit nunber. Wen the next recording start

position i3 designated by an address, the recording start position can be
designated in nore detgail s ﬁ@é’@ﬁleéi to tfwerfmse Dbopsiregoxrdingr timnat
nunber. 30 I nstead of the next, recqrdi start 05|t|on he p '
recordi ng end S&&EAHOn KHyF i&ﬁblgﬁﬁigg ?Wltﬁ ex%ﬁ%?di?gthégé%ggﬁgcated
areas in whi chifA¥ormation fwHieh dariiwemtrescotiiednext desoyddnedpasitiby unit

oand the arean i pilealh e A ! Lhesycgctesorinbere dasldpabedibadica

sector by | ogi r-si cation areas 1n
files araa ecormhé@nmyci@m@f ttél%am |W@m;teeéat|ﬂlﬂts socorfablenls ﬁPgué%’&ﬁpl e,

only the AV fil ethand delentVshtirbetar@d. As described in Exanple
1, afile enter% e @%F% eahag al go ge recorded in the AV file area. 10

In t he case where the size of the control file is excessively large or the

nunber of contnols Hah@s stF RS btehel dedordihg Qﬂmbmhtﬁbheabnand file
entry (entries) thereof i

_naé e recorded in t AV%&#EE %é EHIS
manner, data rewite i &1gPE¢erdt BROYF oI ¢ XTI F uﬁ&?lﬁw C area
when t he jgpnt rQlecfdﬂdQ%gaﬁ.ﬁfbﬁﬁﬁIt&dn Eoner adar.di ig dheaexamphe wbbwnein
structure area d th est f|| stru CQrdi v fy is
qub ha ﬁ%?% éé%f% zJﬁ%(ifi gd@d&%s %Bb

20 perforned. € area, recording wthout
_verify is perf@xwmd.uhﬁacam@ m@owmbm1$§mﬁ¢¢0nr@mé¢§ .to a recordi ng nethod
by which it is confirnmed that data can be read after the recording is
performed. "Recording wthout verif refers to a 25 recordlng nmet hod _by
which it is not confirfbe erantgarit chipchadesatl HAHEt (HeFor §2G S‘ e&

performedyy I N thjes 1 6XEHPh € bildtkd A6ESEof idstanii TAICtFbTMed 88 @i BOC block
substitution i%ﬂSEEF %dt%£ %H%i? t%%h%% t%%'un %tloaecorded in one of
the 10 count blocks is identification information which

indicates which one of the 250 registration units is valid

(for example, the ident_ification number of the registration

25 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

the 250 registration units. Use of the count unit allows

the latest entry sector number to be acquired by reading

30 only one valid registration unit, without reading all the

registration units.

Each count block is rewritten when the



30 201. In a systemin which the spare area is nmanaged by the drive contro
section 231, the nmanagenent nmay be perforned by a systemreferred to as
"linear replacenent”. "Linear replacenent” refers to a system by which the
drive control - 60 section nanages the correspondence between | ogi cal
address informati on designated by the sysB&@m-control section and physi cal
address information of the address at which data is actually recorded. By
this system reproduction is 5 perfornmed not by accessing the indicated

| ogi cal address but by reading data fromthe correspondi ng physical address
In this systddentidiopsdiom enmbed ofectheonvabtd Redlspuat+oR nenitcdfdi ng

posi tion inforppbingR df orAtbereasi Ly ! itife Humbeiube tinésatidlapuatwblbckhe
substitution. 10 I AN the case where two-stage substitution pr ggssing is
&3t BAMBETa

performed incl 4§ FEWEdEEen: &6i 8RtESMALE p3iPabl A% RRPRARPGY

sparable file i 4Qindise thieCd gl st riditiion bAGK Waehewd tember of data
rewite unexpectedly increases in 15 a nedium having a defined size of file

structure®area or AV file area, recording to and reproduction fromthe
medi um can be perfornmegnhe ibotbuntisidaky iimeluded Enl the eprwducnidnare

rocessing 20 Figure 14 sho a proc re of. fil t i
1I‘O or replr oguci nbllsgléf ??%u?’égbﬁé& %rr?“f ﬁg‘%og??é:ja?é é’:%’éltrgﬁ%gggghdeﬂ%ﬂq{aegﬁﬁ%l "
reproducti on pbaoekyi.nPnes goamtobiedkhl/s ttepdatiesiliyatised uriebt dhegcandt
reproduction a r at i i . Her e naf t in
Figure 25 14 SRR BeSBR hld it 1o Sl EBfint %@g%?g?ﬂ?ﬁel AV
file (AVfd e- duntegordabder ofatedréasens hdhayt.i cprdi e¥kamBbe haWatd t A8 dat a

structure _Showg,mi@' QA Bylene(Rif0dY Yhopinmds Ahlddeling The Felvitdeabed to
the 30 optical disc J’rlve devi ce 205, the drive contro] section %g#e%%ads a
e

spare unit nunB&mben ofaEimesarand tdie SRS DLIOR ol FePtaTed 41 &
spare desi gnat is@atienfigenss ifihexréricd 3F2daktt be tiee dittieng Windroruhet fdmstone,

and notifies dbu%% block becomes unrecordable, a second count block 1is
15 used. When the second count block becomes unrecordable,
a third count block is used. In this manner, each count
block is rewritten wuntil the count block becomes
unrecordable. When the count block becomes unrecordable,
the next count block is used. Accordingly, search in the
20 count blocks can be performed at higher speed as the number

of times the data has been rewritten is smaller.

Each of the first registration unit through the

250th registration unit includes 10 registration blocks.

25 Each of the 10 registration blocks is formed as an ECC block
which is the minimum recording unit. Each of the 10
registration blocks includes an area used for recording a
version number (version information) indicating a version

of the registration block and an area used for recording

30 an entry sector number (pointer information) indicating the

trailing end of the latest file structure area.

Each time data is recorded in the latest file



the system control section 201 of the spare unit nunber 1410 and the spare
area address information 1411. The above-descri bed operations of the system
control section 201 are achieved by, for exanple, executing a control 5
programbuilt in the drive control section 231 as the information recording
and reproduction nmeans 272. The system<od8rol section 201 determ nes
whet her the read spare unit nunber 1410 is O or 1. Wien the nunber 10 is O
, the processing advances to step ( S1603 ) . Qtherw se, the processing
advances to step (S1602). (S1602) The system control section 201 reproduces
a basic file sstmetctmeef avera bhei verslonsnuimbear @ngr dhepfentry hEegeR®est
file structur Cn@hGEy gggr @fﬁcg:dr‘he% L’J{}Ltoﬂé‘vi‘@%itstﬂ§a@§§hgmﬂto%jc Udd 1 e GHEERET |
nu r and t ad

based on the spare uni e e spare-area ress information. In
t he exanpl e shamengntheg@idest2tot kbesgendhymagimtnakiios blegks sipgone

Accordi ngly, oy t WS $imeadafs A pebasacafid enst I1a€ésiE €
area | 402 of ?P§¥ggf%#?gs’g{iﬁct uér‘% arlea 1?101 recgrded inl uni

#56,
S1603 ) The syElie 2breebrre afsadn WL neglsiFaddomblgckasit ‘f’]t"f“éhsv?%cture
froma basic f{bBssbhUstibErased Ohe t &CtIpt €6&tbE | Rubheéticire eravended@cor ded
in a pre-allocated sparable file structyre ea,_ based_on e dress
i nfor mati on. 3@35I‘?P?’Eﬂ}eqexaﬁﬁfcee’§ Ci ”g%ﬁ‘& E‘?L?atﬁers?g ﬁrgeegrsﬁsénﬁ er
1410 is 0. Acceifsagtimealbhadic fdtestsfrilet steucsureadréaonthebesrsion| e
structure area_1305 of the latest file str re a iy Ln the
sparabl e file PUMOB3 arﬁ‘i Fﬁ&%ﬁ‘ér%,sggt%@é‘;‘“%% a%ﬁergg??%ﬁgéo r?t% %dggﬁgm
control gecti onegfatdestonbetiock; sarebsvierside datands(recegdeyl &pE i eved
by, for 5 exa [ c r i laRekhetB¥StERE £oRt I O
section 201 arsTB gglllgxflfﬂée 1;}?9:3;& grggérg{ép%%%cﬁgo%ﬂr#e%ng 562. ( Sl_604l)‘ The
syst em cont r ol ngeberoang) thie IHE t #RCYUPT hRYMBSF| PEes afy the
reproduces t hegipbRAded gA¥tihkeohAWibk®~d) 1}58&hEhanahase; deserveesion

operations of the systemcontrol section 201 ah]g achi eved td)_%/ Jo]rz‘begggpl e,
executing a coREMBETpARGr dheHBRETY nSeRECOLyBIBRPE oAt PolF SRS 1°%% file

reproductson neagssLE8tidh | nopesler al sdduemtizellof A¥rbm esthe | affestt han
the size of control data. Therefqre,.in this e i he ile

managed uni t b§egﬁFFr‘.—";‘ﬁ\8Bo‘$}:§‘?ﬁ§ﬁiﬂ thRet %%%rldél(igwép%asﬁjt%orﬁl\én or n%f?%ﬁ of
an AV file canthe wassign ademibgrated the entry sector number are recorded

in the tenth registration block, the version number and the

entry sector number are recorded in the first registration
20 block again (data in the first registration block 1is
overwritten). Then, again, the version number and the entry
sector number are recorded in one registration block,
sequentially from the first registration block to the tenth
registration block (data in each registration block is

25 overwritten).

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

30 block can be avoided.

The position indicated by the entry sector number

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



20 using a unit nunber instead of a |ogical sector nunber. In this exanple,
unal | ocated areas are registered in the bit map in the order froman inner
portion to an outer portion of the disc. Accordingly, sequential |oop 25

recordi ng can be perfornmed by designating the next recording position with
a start unit nunber. By the nethod of nman&@§ rg unal | ocated areas using a

table as shown in Exanple 1, unallocated areas are registered in the table
in the order froman inner portion to an outer portion of 30 the disc, and
the next recording start position is desi %nat.ed by an entry sector nunber.
In Exanpl e 2, tinmaisdaaaberdf cfe the udetiestarfdde sstructure pages|.| ocdPd in

the vol ume spagesiieiel M@caidd b§Wihke e sdMASt nhhbSr S peghtee is

concentr at ed. wever, the spare designation information area including the
recordi ng i nf odmfiormationd amais Riat 28RH bROFEELPRed(£PTa BXPFRLENt B

location. As agieddternitedegbstion pr avedpd Area eeani swample | eltye
unusable. By uSe of a start unit nunber, provided in.the |g§£gv d bi it _map

whi ch is rPecor &&Fond {REOTHAL LORRRRNEHIY 8Fedy R (theeORF Jr%&%éi‘ng
start positionTnd sEBeoAd LhEermatiosareder@niyiaret miki be adil cred Whehd

files to be recorded sequentjally. while avqi,di.ngq concentratiagn of data
rewite. In thé%é"%%"(?”d’?gﬂgém Sh84e ea"P? FEGPECEPEd at the

| eadi ng end of the space managenent 15 structure, recording can be started
fromthe recording star Sjti | di |y t nt
structure is acquired. Iﬁln%%énpgga’lfgygat ?%I%g s%u%%??gffigﬁgoﬁgggﬁgﬁt he
20 | atestl®fi| e repeadtadly dneeachrofbtdwplReO2regasbratioriiniten F“ﬁmteﬁéfr
latest file struchlupe dL35630h1dtEalith datdsi S HRAALAh18e0FKM B raf the

| atest file structure area may be perfornmed sequentially and repeatedly in
the sparabl e filinformatdan cegoxdingsprga 48 Watehdrts 4 B‘é&r?ad%bj},e Spt y
25 area infor nidqrentaGar 48dpi FeéHEd SHGC € Basegeskla 51y tddyi i datad
spare address information which i ngi cates ypo%i éi on, & | ocat ed a%htihe
latest file stmfPeRedYdr paFfhex erIP&,urFé'E@r dPhgHEY B2 HFFDrited ™ F t he
f ol | owi n@ smann@farn@T ,Upthial ireqd 1éaiid i typ dfo allle theaialreng ead de timproyadabl e

30 file structur rea, an.unalloc area s r d 044 e certain
direction (for %ﬁee,r gaﬁqeﬁ??é%%ﬁ&te%&? taé%%n%%u gre Egrit o1 of the
disc ) froma position continuous fromthe position of the area to which

the latest Tile - O4ond! 1UERUterapeackarabhosRber {4 Manadde 2084 iren

i ndi cat-ed by the pointer Intormatio e area Is_allocated based on the
search resul t, have ddea leraast [vamsdonf inuambery d&t fhe Fegdstratdogr #8dtin

the allocy ed &HPLghibh ¢HE16288t W Bstration block belongs. The largest
version number indicates the latest version information.
The entry sector number (pointer information)
corresponding to the largest version number (latest version
information) is used as the valid entry sector number (valid

25 pointer information).

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

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



5 the latest file structure area is recorded at the trailing end of the
sparable file structure area, an unallocated area is searched for in a
certain direction fromthe | eading end of the sparable file structure area.
The area is allocated based on the search result, and data of the | atest
file 10 structure area is recorded in the48l Focated area. As can be
understood, the sparable file structure area is structured such that

anot her area ( for exanple, the latest file structure area) can be
allocated to a part of 15 the sparable file structure area. The different
area (for exanple, theWhgnesenej|er st®ake ukedsddatadionocRloFkSo PRECPSrt of

the sparabl e figh@s31ectiyf @ndr eRgistThtdehuhadtSoths hexkersgiaklratiant he
sparable file structure area. Thus, data can be recorded regpggggléﬁil n a

certain direct Udtsd6huseds haFor fxanp}e | shan qne 0F BOESsT PBut ed
t hroughout the bﬂ%k@bb@cbmteeuﬁhéamurﬁnafm flﬁﬂms&ratmqmu dlox! oop

recordi ng can be perforned both the arable file
25 structute ar@gn ?H@sveﬁﬁﬁeﬁn’?‘r‘ BPeor° €ft}beafra?q§ﬁ%lrat%§‘ )‘7?( FEECIFE area
t hroughout the adceetasnavaiwedn Bye il mggastaaeaonnmnu.'a) plulrealset:yndf

areas and per f or i ﬁ%ﬁﬂjﬂté%t Ing Jﬁ%O éaCOrI. ai:['d #éﬁrg ,Q'u‘{{lq;egg

areas) data r efFeR; ed an e rea g spee
i ntended file dﬂenb:elfmmdselw thet kiosinianmelt, . damcoa‘dibelweccﬂrtjetls not

repeatedy in g sertaly i etion £p-DetD Alk AR ML o Wi d 1h0 -

65 be recorde gan area In I'ng position information
i ndi cati i@ t heqx@etr rtec diddintg £ é:nhte pyadild Gﬁlgiﬁtffﬁéippr ¥nifrea is to be
recorded. 5 3. Exanple 3 In Exanple 3, AV files are sequentially recorded

inthe AV file area, using a table for si rrultaneousl% _mgq_na i ng the
recording position of &Y PFevidiPd feIfServechesrrdhng it Cb‘g'ﬁ MWP8RE such
as a FAT file smsmﬂbnwpbbpgi ¢ taeldnherdatiicn J:(Hcd:d&ed ikethd\krewording

Pt cal di 55 cATTBETEIATLACHS e Pl TeoCoafam st thh Potidad tBE b
system tag he lLinfeptiatdlondzeoe 1112tsﬂmvim|ﬂmﬂnggrd¢bcrtlm e, i daidar ioft or
a poi nter and the Like uiohiake heeorlodonl 0P 44 Ydaldibd eoqidhag

medi um as a vol unerﬁ ure have a structure i ned by the
ECVA167 or UDF calsiei wbesal the st ey reeot ot amneefscannetsb@tm%f@nué ri bed

i detail. 3. 1Bt GhibenatbHCaoRS | £ e oFh G faddly P19r Afthe

exenpl ary data structure o optical disc
entry sector number can be read.from the extended recording

20 information zone 112.

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

25 example, an area internal to the lead-in area.
Alternatively, the information recording zone 111 may be
provided in the volume structure area 10l1. In such cases,
the effect of preventing concentration of data rewrite in
a specific sector is provided. The reason is that the

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

loop recording is performed.



The vol une space has a systemarea 1701, a latest file structure area | 702,
and an AV file structure area 1703. 30 The latest file structure area 1702
includes a FAT (File Allocation Table) area 1704, a root directory area
1705 , an AV directory area | 706 , and a data file area 1707 . - 66 In
the FAT area | 704 , FAT is recorded, whirchlhas chain information on the
recording positions of directories and files and infornmation on the
recording state of clusters. 5 The FAT is a table in which cluster

recording informati on having recording jnforpatjion for, each,. qf uskers is
recorded. The nunber ofhgimEgenPfg %rblPé’l‘ér:lﬁ QY iﬂ"Bfﬁ%‘?l% nﬂ)ec%ﬁaed
corresponds topih®eRUBReEoRhtChUSERSE Smay Ibé dhy arinther @ft 1yoregpededrin the
root 10 directory area 1705 and an AY directory are 70 art,.cl er
numbers of the ThierBenbey ofngeghstrptaon RIeeks &tse?gﬁ.l]%"?ﬁﬁé 8x%1 Igﬁéhown
in Figure 15, aufiveeCtdr Yosmit Yb{o¥ks! aay) dlEs basanyanumbenstei huober |
of an AV file éAVfiIe-a) 144. The FAT chain information includes cluster 15

#1 as a start OFEHEF-of the AV file (AVfile-a) and cluster nunber 2, which
is the nunber of the next cluster, registered thereto. In this manner, the

AV file (Avfile-a) is &g&;g@ﬁgggb&? fsqgﬂag\/gd?%&lggggpgiﬁbg Afigriala @8- In

the "val ue" section of arn 1nfornation, i ndi cates the
trailing end of25the fliblec namieirs off Fegdsimpitd onFPB itse RadePPNAPY. PAMPLYS! er

is aunit for rgcerg, EMleri RALURLABEPNEf Fe gl AT RLts! Ast hi s
exanpl e, one cloﬁg?egkggrl ncl udes about 5000 sect or s.grn!?fr Fil.e recording

.2
processi A Fi gdrethe comnk unil ma¥dbe ewkted o STBCE §E P MOJcBESPRGAF8r

recording a filg qpdhs add Cale WETi@3begBOtHheidn | eniecor Namglpr othesi ng
is perfornmed by the inforpation recordi ag and re(gro uct i on apRar aétléjstéhown
in Figure 2. HEesoRskng intprratlen spgRA MeYr Rur 8T TECR P& et iBed in

detail . - 67 inlc19H0én)y e Restistradionoingsect Wen20for esthmpa eEATher om
the FAT area 1704 at t | eadi.n f l;at fidienghbUehiGe akga
1702, sear ches Y¥PeF c}%ﬁsﬁegrq'%r?ﬁ%ﬁ:gr%g'rrg’r oteéc%%S l%s%gfafr tcl’-l'%é1 p(a)riunt Pm"or mat i on,
and sequer® i al Inecaomiiinge sinféomatiomnzoneusdt ceat S§THEEHTCAr SR t3R H8r ked

cluster nunber ﬂn%]t%ea%glg_%dio% YAt ri8 RbAtdescri bed operations of the

system control “sectlon are achi eved by, for exanple, executing a
control programbuilt in the 10 systemcontrol section 201 as the space

managenment structure rggQr byl #Plt in the recording information
zone may be a sector, and is not limited to an ECC block.

20
The optical disc may have identification

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

30 of times of data rewrite can be compensated for.

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

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



(S1802) The system control section 201 sequentially records AV files from
the designated starting point cluster. 15 The above-descri bed operati on of
the system control section 201 is achieved by, for exanple, executing a
control programbuilt in the systemcontrol section 201 as the file
recordi ng neans 213. 20 (.S1803 ) The syst¥m-control section 201 records |,
inthe latest file structure area, the AV directory area including the
information on the recorded AV file, the root directory area, the data
files, and the FAT area. In the FAT recorded at this poipnt, the cluster

i nformati on, h3AegPDs thfe ZPATH F4FOF HReH oreSoF HiRg &%E?’F'Hﬁt OF nZone
information of diNeWLaidiehddd@®recsgnpeidedot Fehe exalplie reigi sftrgttienls
showi ng the data _structuge aftgr thﬁ @V gile (Akai I e-c)é 166t1i15 riecorded,
the next recor 3F apdrthsyaddantegLstratteR K FREPEAGHtherely gven
regi stered as wherstdve nogbde poi bimesf of ndatonredrite id Ustmyert56 Waknt he
FAT 1710. The ove-descriped operatiops of the syst ontrol_secti 201
are achi eved by efBPmEQErﬁﬁPg:,l e(?%t Fﬁgaar%%‘?&‘f%ﬁsp%ghgmf haRg Siontt%l%g
system control addacttilon 2édisisratiorhamits in68hef recoxtidongt dndormagidnng
means 261. 1N LR SXAMRLSuq ! NALSAEAN%aLYE! Bofk1tBCHBRENER" PRssh BT SN0
performed in an Tnner portion to an outer portion 5 1nthe AVfiile aréa is
descri bed. | n @llosadrims iorpari ovhli Haenedtanfied wRreRding dadieemagion nes

of data rewitegdmy lddMd §dheot@ANN tindornRA JrEGnd.Ng is performed in a
simlar manner in the AV file aréa in the first and subsequent cycles. 10

For sinmpli%®ity of explanation, the control file, which is a data file, is
recorded as a part of tihe ligtealsédi | foSEibLé ureo arprovilde entdelording i s

not supplied wi,th any cluster number and is managed t | ogj,cal .,sector

15 number. Al téw’%ﬁ’t’?“{?éiﬁn &°85t ﬁanPg e q%&%@ﬁ%%ﬁ%‘ %Ittféltcézlp *n the

AV file area axoa :dai;ﬁ_ii:él enter tygd ralscnyyt rimdnefacsrinm i idwe ohumheAVofti | e.

L0 Exanple 3. Lho ARG ObY oBKER 1hNCoREOL0s dLSEISLY R, dihepgal a
ed 'n ¢ S [

files, and the 'FRT "aréa are recor e la e structure area in
accor dandé wi t indredsdgia thiel augbedc odr eouado bdiosd sndan Ongs counfe YRAT -has a

structure havi tion 4 Qf S t -
B2 ohd le,T%H tHeSOASE xﬁ?ﬁg&eﬁ?@,mﬁﬁﬂéictdﬁ ottt rAlks

perfornms file managenent. erefore, 25 FAT is handl ed by the basic

file structuredne icegnteiind tadd egadadioc the audbege ofr &e94§tEakderon
means. | nl ExarTMn%t%,, thR %@hg_i ggo@wh@igd leOufiiaited byl ther fsammh | M@imber
sequential recording is._recorde i it, 1., It 30 is cle that the
starting poi nt "ianb'g?rﬁﬁ%rﬁﬁﬁsB’é%ﬁlapdﬁ’tletdlﬁ/i‘{%;aotﬁé'r b'éll%i} SCRURN RS ®FFh.
I n Exanpla® 3, tthe ataberpesidiunt bfloskguenttled count unit is larger than
the number of reglstration units, even when the count block

cannot be updated due to a defect block or the like, the

next count block can be used.

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

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

an identification number (identification information) of



- 69 recording can be acquired also using a data structure ( such as a
FAT, in which the information on unall ocated areas and the chain
information of files are nanaged by the sane table. In this case al so, AV
files can be sequentially recorded 5 while avoiding concentration of data
rewite inthe AV file area. In Exanple-243the start unit nunber is

regi stered at the | eading end of the space managenent structure. In 10
Exanple 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 starfthfg pbealstrpbiaRt i o‘hnjr% r egiidier edhen r8BEVGafeBGrLReds
information onreaslteh¥ibar b1blks file system can be conpatible with 15
exi sting conputer operating systens without extending the FAT Standards.
The two-stage defect nmanagenent net hod described in Exanple 2 is applicable
to the latest file Strmﬁéul@t@é’e&:olﬁlﬁ Babudi D¢ ntahﬁd%‘&Tsar&a ﬁmhrajvieSthe

le. Th lLust which b d fect
T the AV 1| c1AFBR i 100 PTG aLE P e CERT L AT B ¢ RIS FRTTGPES

1704. In this @aseioEFhuabers1ndgcatesedhaslatestexanpien ihéonmhbeout t he

startin oi nt a I n 1 ef ect
Tanagenant ot AEE AeheRiedu i MRhBed | (R fodbsod ' BEGERARE IO
structure are seguespradingreedhe¢clavgest diegsion ninber tHe tastheersion| nes
of data rewi t&n!eaflnhg%ﬁg Will, R g‘fé%ﬁ@e@aud 1d9nt E¥E8at Lot hBukBES

where, as in currence fect area is prevented by
av0|d|ng1@onceﬁvggﬂﬂon bfensificatilrre i HEeEpriionk aféh u$tfg s@ﬁbéﬁtla
recording, thergyalera®fiodeti@gl.areas increases as the disc is used 5 an
i ncreasi ng nunber of tinmes. In t he foll owi ng description, a defect area

i ncludes an area in which data cannot be recorded or reproduced, and a

m ni mum unit thereof iBylsEgGehktaklyl@lecording data repeatedly to the

count unit and each registration unit, old information
15 remains in the count block and the registration blocks.
Thus, pre-update information (files) can be maintained on
the optical disc so that the information (files) can be used

as backup information.

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

rewritable disc and the write once type disc.

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

30 the reading time of data from the registration unit. The
registration block becomes unrecordable for reasons that,
for example, data 1is rewritten by the number of times

exceeding the rewritable number of times, and the



4.1 Data structure of the optical disc Figure 17 shows an exenplary data
structure of the optical disc 235. 15 The vol une space incl udes defect
areas 1902 , 1906 , 1906 and |1910. A defeat list structure area 1908 is

al located in which these defect areas are to be registered. In the defect
list structure area 1908, a system stream%fi rectory 1923 in which a data
structure for the systemis 20 to be registered, a file entry 1924 t hereof
( and a file entry 1925 of a non-all ocatabl e space stream are recorded. The
non- al | ocat abl e space stream at str cture defined, for eglsterlng a
def ect area or %ﬁ?ﬁ?qﬁPQMﬁiﬂFﬁiik) §|énﬁ?racﬁﬁ?8 CLafkgtepdue to

al l ocated. |In tdtitfererd®be, dase &5tmnlakéocmm1ml Ehem&msstraaiatnn sbms:a;d f or

registering th osi tional |nfo def e ws a
procedur e of fﬁ? D PRRG Etd §S| ﬁﬁef%‘? 5&9 % P Figgﬁ E%glso%p ‘i cal
di sc 235. 30 Timy fudimg emer dbngtpbmoeksregea‘se@byfmtren the tdwmrnitnbdoedkt | on

tops Showh i n TG RetRrDieRbs Snd FHtb b R0UhE Feql FHEALEY Shodk e
exanpl e, the A\tepeatedlm funltd 1( Avthee- c;‘egsstmbi@ed dnladle opreicomesdi sc
235 having the {aldeddiotdlr ¢nthoula! ggFtﬂHéeofl?aat@ £20RLele Wttt Hha®

n St

control sectio recor ile (AVMfile-c) in_unall ocated areas
sequential |y freantbhe sherteeadecandr é&‘ehdiﬁ%f{%et’dl%l%aﬁéﬂaeﬁFPV & or

nunber. Wien t hegefedt ifanii0&drs deiededndidend@cording the AV file,
the system control section 201 skips the defect area and continues the

recordiné@rlthe next 10 unal | ocated area. Accordingly, the areas in which

the AV file is mct wlly ranasdlatoe prddesdimxtent 1921 of an AV file area
1905 and a second extent 1922 of an AV file area 1907. The above-descri bed
operation of the systeicBHie ol SheWS oh PHecpdurenpPEy&dlfy TeRGP

executing a CO?&f&&es"s‘iﬂﬁ G2 PelpiH oldfudmgt hefsyst Lo60Méd On StEHd locptizﬁil as

the fil 213. ($2002 st tral t
creates a {11 % ALV (THE 1Yo 7 ARy Yo BPone SRR B ¢ he

first extemt 1934 ¢einel 1hEoﬁ:&abﬂdnerEeardiﬁ§2a(1d| repmoducttienAdpparatus

(AVfile-c) is ré corde re Th y C I 201
then stores thé 111 &n r?g%§N? é%ﬁf%yﬂin t%g%bggggkng%&gf?ﬁgﬁﬁﬁg%

menory 235 of t1uwmﬁinhﬁyd©BC€GbE6263 detall2008) thre ERASkAARD 8P eect i on
201 records a contgplef ée(p(@flaéJd)e)w]é%sO&ébm%w&a{é QpAliedIar ea.

When a defect area Is detected recording the control file, the system
contr ol sect|(nﬂ;§g_%g§[ﬁpqyng the data structure shown in Figure 1.
20

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
recording an AV file (AVfile-c) and an AV file (AVfile-d4d).

25
(S701) When detecting that an optical disc is
inserted to the optical disc drive device 205, the drive
control section 231 designates the position of the first
count block 171 in the count unit 141 in the recording
30 information zone 11l.

(S702) The drive control section 231 determines
whether the designated count block in the count unit 141



30 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).
- 72 ( S2004 ) The systemcontrol section 201 creates the file entry
(Datafile) 149 in which the positional information of the area ( extent ) |,
in which the control file (Datafile) 148 A8 recorded, is registered. The
system 5 control section 201 then stores the file entry (Datafile) 149 in
the basic file structure nmenory 235 of the nenory circuit 263. In the case
where the control file is recorded in a plurality of extents due to a

def ect area beilsgineneetrecorndadistatexermotpodthdronyeaf ortha PEACLESing

regi stered whe r i.ng g lornsign tigur of thdepesBkEsingi |
is registered,%F%E§c%% Eﬁgqgg?g é???hz'A%nFiﬁg&H?SZOOS) The gysten1co%trol
section 201 credvescgssyet 6kedt (EIM3di-rectory 1924, which is a defect |ist
15 structure, and the file entry 1923 thereof, and also creates the file
entry 1925 of an allocated space streamin which the i

i | f ti
of a defe® area detect8d03A The AFrdvEneoRbERE SeS O gggiiéfoing?}?eé%gf‘% on

control secti opo2Q%19n0eS thide nleixte Rty bl92k iih the kesnt Lnie ddaucture
20 menory 235. "I n addition, the systemcontrol section 201 creates the

unal | ocated space entry 1925 in which positional information of the
unal | ocated space is rggrougr @tle Ariexclcoditmrglt Bectinahl @8at edquizes an
recorded in the fil ecor.di ng processj ANel id10 j igp @f the
def ect areas dg‘tdl?&tggr%cﬁ%gﬁél %1‘?"&berrec€#é&?"ng pr%%%isésé n%&%@ég{lésq?}em cont r ol
section 2@l t hewegitstres ineb Loak [forat the sissdecennt o lopis appagddie CRUPEKe
basic file strygt . 1EonNGULLERHaedN g taxet.em cont r ol
section 201 crggfgégiﬁﬁﬂxbygﬁgéggg}y (AVDir) 150 Fncluding i nformation -
73 of the recorded AV file and the control file, the file set descriptor
152, the root directongs383 rHdefive GHidoilSdeofishe2snobxdbuessony,
the file entries 145 and 159 in which positional Lnforn%%bgn and %}trkbute
i nformation of TSDXOSRHd@NAQPerpELon TRAN theteading Fe LAk a2 P188%ar e
regi sterqsd than/AhelbbgiatdathenVidi CRidSilgndted dyystttia ddentdifisattioon 201
stores these data_in the basic file structure .menog The
syst em cont r ol MEREHN°50 1 CB?H%SF%%% cuq‘:ﬁe'e 5%(‘?%%?&&”%‘},’@ gefe%:at
| i st struct ureyversa o atmbean {yersitons timformad 1023 .and t he VAT structure,
which are created in steps ( S2002 ) , ( S2004 ) and ( S2005 ) , in the
| atest file structure area 131. 15 ( S2007 ) _In the case where a defect
area is detected whil e (6308)i Shodimiye eeptded Jartinn PaLlaestgnartas theture
area 131,,4 he SRR 3 £0knst 0% (50998 r &t 158016k P it desHhna tilde
npleted wth no defect

recording 1s c
registration unit.

(S707) The drive control section 231 executes a

reproduction operation from the designated reglstration

25 block. When the designated registration block designated
in this reproduction operation is in an unrecorded state,

or when the version number recorded in the registration
block is smaller than the version number acquired before,

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

30 processing advances to step (S708).

(S708) The drive control section 231 designates a

position of the next registration block in the designated



20 being detected, the file recording processing is ternminated. ( S2008 )
The s§§renlcontrol section 201 updates the defect list structure and the
registration information on 25 the space nmanagenent structure. In the

non-al | ocat abl e space streamwhich is a defect |ist structure, positional
information on a newy detected defect aréd& i's registered. Fromthe

non-al | ocat abl e space stream which is a space managenent structure, the
positional information on a newly 30 detected defect area is elimnm nated.
(S2009) The system control section 201 designates the subsequent
unal | ocat ed ar emdistoaddon gnddcord data in - 74 the updated latest file
structure. The operations of the systemcontrol section 20l described in
steps ( S2001 ) through g S2009 ) are achieved by, 5 for _exanpl execut i ng
a control progranth|IﬂS 990h€h§y§FéNﬁCGHPF6Plsé&FF&Hn2@§1a§°HngB§sPB file

structure recordifig, RSP Glumddy [FEcs e di:mgtnéomas.esng relikhead¥ohi | e
inthis 10 exanple,” an area, fromwhich an error ort éireturne for the

reason thdt thdloskor anfgstarastths endmy éﬁgaoﬁ/ﬂ?‘?'@ PEcH diltfy TESOFEPS med

W t hout verify,irdfornRilonl iRheamemodsf @tz .area. 15 In general, data to be
recorded in the volune structure area and the latest file structure area i s

recorded with verify, and data to be recorded in the AV file area is
recorded without verifywheAldparattions \of tttee ddtive ocortretosdetiipn 28d AV

ol 5 0 R g et s

vol une structu | €7s re area nmay be recofded
wi t hout idr i f y.£othexdaipd et, 0 abeontrol dpdognam Heuidkt fin eche drivgy geatredor ded

Wi th recogni ti b diialy HA9r gl En8OLAELARAL AR dred St NllfTarid repiddude tbnie

required for s ion proceSS|ng In this case, a defect area is
di sti ngui shed aeanse 27%2ye of reproduction of the file. In order to change
t he defect nmanagenent nethod in accordance with the characteristics of the

file, an area 30 used for recordl data t mg:ch gne d?éf qg§q$¥;
method is applied, and (&718elh Es P qo A§°4aPR vﬁﬁ%: dif fer ent
def ect manpgeniHt ettt ds e dstoByad bensehar atedriiiogn dadoroaltdon
& zone memory 273 of the optical disc drive device 205 as
information (pointer information) indicating the position
of the trailing end of the latest file structure area. The

system control section 201 instructs the optical disc drive

20 device 205 to reproduce a VATICB 157 recorded at the
trailing end of the latest file structure area. The
above-described operations of the system control section
201 are achieved by, for example, executing a control
program built in the system control section 201 as the VAT

25 structure reproduction means 215. The optical disc drive
device 205 reads the VATICB 157 recorded at the trailing
end of the latest file structure area, and stores the VATICB
157 in the VAT structure memory 222 of the memory circuit
202.

30
Next, the system control section 201 decodes the

positional information of the VAT included in the read
VATICB, follows a similar control procedure to that for the



An area fromwhich the file cannot be reproduced nmay al so be regi stered as
a defect area. 5 The positional information of a defect area registered as
a non-al |l ocat abl e space streamis used for re-fornmatting the medi um
“Accordingly, it is necessary to maintain the content of the non-allocatable
space streamuntil the nediumis re-formtt’ed. 10 The positi onal
information of the detected defect area nay be recorded outside the vol une
space. For exanple, such positional information may be managed in the

regi stration block of the recording information zone in 15 Exanple 1. The
met hod descri bdRATICR ApsastanpeadmyAFelipmaaardes trakhe VAT stynghure

performng def gea{ifd' 3t ené SyA®E860ed tifel VBT i @airaémemokgl NY
ski pped, and dgﬁgggggg'in o%#&f?on I'S req&stered in the FAT. As desc??hed

above, in this 2229l &henmemorye fi&iedld 402cording on a rewitabl e medium
is repeated, recording in the subsequent area can be performed while 25
avoi ding a detected defect area w thout substitution. Th in_the %g of

a rewitalfi e recording (fddildntPa %Wﬁ?ﬁmtQQP%H%bﬁFCGFoﬁeggiiE%a%%F%Eg
significantly @iﬁﬁ@eb { oo A YRR 1lsE e @ordiol @iterftonge 158t firomnot
necessary to obtain a spare area in _a nc r to exte th p area
when there is & shor& a@gtt @Fgﬁipt?ﬁeq%%eéﬁbﬁ'et h%o?%ﬁﬁgn?%aﬁhge%%ftg%ﬁ vel y
used. 5. Exanplgsidress ifto lah logdmale dddremsagasding thedVad eecquiireld tine
nunber of time qQf d [ewW i i Lt J ei ng
i ncreased, an é%ﬁ?pﬁ??’;}oﬁat a&@?rﬁ %tg}é‘ ?%?@%%feér\%?%és%g%ir %uﬁg?é%e% for
per f or i rip sequite ehtirgo®Viscoy dbdgansd fanohV dH neHQrHEAVPEE ) t 5 ivhdeher
portion of the fisSGee &8 23 TRled daniPUaEEa TREN GG NELEO enthy! (BROt

described. In this exanple, an entry sector nunber is recorded In th

vol ume space whigteqtonyna5érns theerept dixagtary 183n02s Welthasiad ng
information zongdy Ex@E£1d) 189 kAGOidkhirdOr fRléONDaCRELILBG! UdES 2

of ‘The entry s adbienfIRIG of THHE. T5eiFeBoFI LA B3P L HoR SbEPe Y EAIE of
dﬁt a rewige i sald peledahs imfumvethon Arehicqexeer] eThe bavel-ideisidriibe dof
the entry sector nunber ca i nproved since.the da ur, i.ned by
20 the ECMA167 GRENFAY 031 Eﬁw gg,sgﬁﬂdc?ﬂgr?%c%‘?% %‘é‘?i %%%Crfr‘ta ia%r?q%fé)r?erae is
not necessary sincédrhexanpily,sesecontingbarcostretdpxiegramHusily Ha the
techni ques desqrjded, | oA {1 ©588PLEN 203PRId CAN erhe1 BeRenal wrsRASRe

di scs.
reproduction means 261.

20
(S712) 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
reproduction operation. The above-described operation of
25 the system control section 201 is achieved by, for example,
executing a control program built in the system control
section 201 as the file reproduction means 216.

In order to avoid data from becoming unreadable due

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

area which is moved by sequential recording may be doubled,

and the positional information of the doubled latest file



25 Figure 19 is a data structure regarding an entry sector nunber which is
updated and recorded in the volunme structure. A function of an entry sector
nunber 3032 is the same 30 as the function described in the other exanples
. In Figure 19, the entry sector nunber 3032 i ndi cates the address of the
VAT | CB 157 of the VAT structure area 1044Bn-the latest file structure area
13I. The entry sector nunber 3032 is _ 77 _recorded in a field saved for
the processing systemin a |logical volune integrity descriptor 3031 in a

| ogi cal volune integrity descriptor sequence 301l. 5 Recorded in the

| ogi cal vol ume sitmueknirey dzeeri peyr be | desgenayefinf dhmathen FAGPESindg

whet her or not ﬁ'ﬁ%ﬁhk%ﬁt EB%UfeFBQCQ&QﬁBlbn bgesuew@nswgeresmn a
correct state . Therefore, the reliabil of the entry sector nunber can

be further |on@#@§V§y1F§6§Fdfﬁ§et?EF%#E?EEsﬁ%ﬁ§n2¥ﬂﬂﬂﬂﬁd fFomphn: fate8Gi cal

vol une integriteyf 1deserhptOfe £054 td 0 Amalynber 48é1ignaoéditesdd@ncal myphune
integrity descriptor seguence 3011 is recorded in a Iog i cal éolu

descri pt o 3022NtEYaSEEF AR YRRET i47tr 2B BMRIETA S 5P OF ol UReT
descri ptor seqeasee r¥ddrdes pIIOVtHedrégﬂ.steaOIidhngala)dk@scu‘eqsimifedf ebardi ng a

| A | d t 3021 t d t 023
\;?eu?‘;cordegr: %aerﬁﬁg\é\%orgeﬁﬁogag%?p %#Or'%t%ggl t5 orﬁgal Iilln (r)]r n&t%?(rjlnp 'ﬁéf‘ﬁ

vol une descri precosddqugnaafaidtionr eoaed@do’n an anchor vol une descri ptor
poi nter 3041. The anchor vol une descriptor pointer is recorded in a fixed
sector at a logical sector nunber 256. Although not shown, the anchor

vol ume dd$criptor poi nTheres is al Rssidulklddy | khate dajg caPP5edugtien

N-256, where Npe3ohlg 1RPLESLLEEHEE tHHRR! cRhsiRg SHlRIrMindiobli aidsef the
vol ume space. Since the anchor vol une descri ptor E0|nter i s _recorded_tw ce,

even when one &ftekesparanEialcERAOTABBYr WAGL VAELIE¥hdF RREABF™GEr unth
descriptor poigir@er3@ocanibs wnediakegir €128 sbove feproeedtr &nf suchpdati ng

and recording an entry sector nunber. updat e net hod_f or n

sector nunber Wb 5?4?%4%{%%%06£?eF%grPﬁéuFSQQEﬁa\ﬁ) rm??it%é%ity
descri pt as seque@eeveanaaéea £he esparndiurg baeaf 2108 xeap e p3Pvidetiols 5 i s
saved. The Iog Iune i_ntegri.tyy descriptar II o ded
fromthe | eadiir ¥Pe &% 8Pga ?/gloarjﬁia:gf)ﬁf%g]?figfy%g‘%g%% p% r)ésefgﬁg ce,
and the final bel uegisheegdlily tes deigdt-dn aresraedhs nraéabgnltnfdsegtarval id

descri ptor. Th%uﬁ%EE‘yszfta%h E‘HMSéIEIéJBHQL?dSéHt(SLe%QIWeEgZi% a pREkcal

volunme integrity descriptor 1n the subsequent [ ogical sector When there is
no nore subsegdese FGQF@§P0§é@FoFelgéﬁlﬂétﬂeééra@erpﬁegll t he | ogi cal
sectors ipp the logical volune integrity descriptor sequence, and the
logi cal volume integri &'Kedlerffco t1:O:|.ron %orbeecgggggdga :Enh%he reserve latest
file structure area 2103 is basically reserve information
of the information to be recorded in the main latest file
structure area 2107. A VAT 2145 to be recorded in a VAT
25 structure area 2110 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
2107. By contrast, a VAT 2135 to be recorded in a VAT
structure area 2106 is a correspondence table of the virtual
30 addresses and the logical addresses of the latest file
structure recorded in the reserve latest file structure

area 2103.



15 leading end of the logical volune integrity descriptor sequence. (53002)
When recording a | ogical volune integrity descriptor, it is checked whet her
or not the logical sector 20 to be recorded is a defect sector. Wien it is
not a defect sector, the processing is terminated. Wen it is a defect
sector, the processing advances to step'(§§b03), where a | ogi cal vol une
integrity descriptor sequence is newy saved in an enpty area in the vol une
structure area, so that the 25 |l ogical volune integrity descriptor is
recorded. In this manner, in the case of a disc to which data rewite is

limited to 100 tines , The pgediiopalutRtomation piushermpinlatgspEile

recorded 32 x &dﬁﬁ;:%% ali%lan@lbheaﬁa@né%égﬂtfﬁhaqu&mﬁﬁm idfy the
descri pt or sequence en ical volune int egri ty descri pt grﬁgi_réguince is

new y al | ocat edjesarvies lr?é-'@e%ts hle ST ATGH @03 may reg

descriptor for ymRagiRgdre rmsrthbomainlfé@@mim@mrmoﬁmmgume edlozme
integrity descriptor se uence. For_ t he vol une des

830 t
sequence, an ardy St%r eSPONHAI &F&’:’PPJ’ 8r IREARSIAt 1o 49RS ?@fsgéa 88 The
| ogi cal vol une 1w-rirpta&reaha& ahki ahdni entrat segt ar voimber @IS igpdorther der
nunber. When a pluralit

vol une descri pt esrevcﬁjgﬁggy §$§fz$€'&ug§e‘f@ gf.scghpéﬂss c@kg rﬂ?@'ﬁ:@%@ﬂ,@ t he

escriptor having
| ar gest vol ume rdbaiesiarg pnrﬂomaieiromwdla 21D 1lvdls @n Emear ebere ngsteﬁé’e

| ogi cal volume d [ or t t arsghe O afikom
gl volu cil‘eﬁscﬁnke > o 10 ?&ﬁﬁ‘étf&? %31@‘%&@8 ﬁh ehd Omafin

t he | eading en VO une escriptor sequence: | ogi cal vol une
descri pt ck& ar e:emﬁldmjlﬁfomméommﬁh@l@@pi-ﬁ ITWI"C%d seBt® Bt rrE Teher e

is no enpty |ogical n8@RLAM ofS Wild LS Ghd InRAifabrVobdu@r¢ies Geicpirarngar e
recorded with 0 SO as to create an enpty | ogi cal sectg $ and the he

| ogi cal vol une IREamahian aerer a&8r FdA AT thet IRl 9 LhBt ¥ oCod

sector. 20 (S30QMHo AN LAYl NEhéwil Qi @tampllelme. descriptor, it is
checked whether or not the | ogical sector to be recorded is a defect

sector. Wien it is not a defect sector, the processing is term nated. Wen
it is a defect sector, THee gusionissialy ladieemedsidro off dihe( 336e8Ve Wadesta

| ogi cal 25 vol yne descri ptor \ £ODL L RRAd N

t he vol une strt#glte‘llﬁ %5}’18 urgoa:t-%éjfn%&he ?ggﬁy&%téglﬁﬁteﬁ%ﬁl’?gfgrm escri ptor
is recorded tog‘atchtertm mhia entayrsecodnmundeser i Fherobheeh nesg QY

descriptor. %ES 1.;’gl,gmertol Bet h@ofaéﬁaﬁbl@ dltgg mainhieah rgatsadt@m i te
1 tl rre%

islimted to | ogi cal vol ume descriptor can be récorded (
16-2 ) x 100 tinusmber gsikAf - tﬁées'a%nl%g‘i%lse\ﬂﬂ%ﬁuﬂ‘@&’?rl ptb? - SEuERER

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

recording zone.

Even in the case where the recording information

25 zone is provided in the volume space instead of the lead-in
area, the effect of the present invention is clearly
provided. The entry sector number may be recorded in, for
example, the volume space such as the volume structure area

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

30 provided when the entry sector number is recorded in the

lead-in area is provided.

The recording position information indicating the



- 80 ( S3007 ) When a volune descriptor sequence is newy allocated, an
anchor vol une descriptor pointer for managi ng the positional information of
t he vol une descriptor 5 sequence is updated and recorded. Since the entry
sector nunber is updated and recorded stepwi se in this manner, recording
can be performed ( 32 x 100 ) x ( ( 16-2 POx-100 ) x 100 tinmes in total 10
even on a disc to which the nunber of tinmes of data rewite is limted to
100. The step for updating and recording may be varied in accordance with

t he required nunber of times of data 15 rewite. It is clear that when 1000
times of rew i nexits regiofiddinantstame rasitigectchumdethe adnbtyr 8@£teren in
the sane | ogic u ' | rj OHENCLE _-NPQTI

APPLI CABI LI TY ggmk%ki'ﬁ%%%tg%#%eﬁﬁgi Eg&ﬁg&éﬁm accor%c%l ng t%olgt éﬁ%rt?jégent

i nvention defi Adgeckdonr gachothadetbe araprFodht WHighedatpedpsreyvEdtiana

space manageneRl-eShibel¥bBte@NEhFSEQhSSt G IHHI AU GeRok-Ali Bgt abbhe
structure area from25 an inner portion to an_outer portion. Thus, data

destructi 8n or ofetbet infermgtdoncE/CPEALBA BLAdYPa rewite is prevented and
data reliability can be inproved. - 8 CLAIMS 1. An information
recordi ng medi um of which the nunber of tines of data rewite to an
identical area is |ini F@ﬂf"sf:ﬁétgof’nﬁfr et e oﬁeFEEKFdilﬁf%mt&rﬂnco?fgr t8fng: a
first informt Laformatidntecsrded dnwthe madat aecsrdngridefdrmatyl aegonst i al
| oop recording; and a secqnd info tion.recording a, v%qier LN; he
first informat 8% r %OP&II% IF&a {ﬁ?%%l%%e%g%u}& i?{}gofmab oc%‘,gor&gn&
10 information zone 2102 and the reserve recording information
zone 2101. In this case, the count block or the registration
block 1s recorded using recording with verify so as to avoid
defect areas. Therefore, the number of the count block or
the registration block which is the defect area is different
15 between the main recording information zone 2102 and the

reserve recording information zone 2101.

In the reserve recording information zone 2101,

copy information may be recorded in the same count block

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

recording is executed.

25
In this example, the information recorded in the
reserve latest file structure area is copy information of
the main 1latest file structure. For shortening the
recording time, only the file structure updated from the
30 previous time of recording may be recorded in the reserve

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

structure and the previous main latest file structure can



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 | atest version
information is used as valid pointer infobdation. 20 2. An infornmation
recordi ng medium according to claiml, wherein the second information
recording area is an area in which data is recordabl e by sequential | oop
recording. 3. An information recording nedi um of which the nunber of 25
times of data bewiséé twodhaidehbe dmckureafi the idattaad, Thé@reviioummpdn

ec0r i, 1o RLSATES 7 W Rl Bl e Bl bl Ygmbpn ey ghio

areas in whi ch §at; cor recor a second
i nformati on r egaedilogsareaistnation didak uasﬁﬂmmﬁheoweréé@n dl‘%i‘ﬁ?e'd% 8adf or

recording i denusinﬁtchgneﬁg{:grs'?éﬁ&n nhﬂl@'e‘iaféegr%lic{h e QEgEBQrBItHBEU ity

of first informfi recor g areas I1s valid, wherein: each of the
plurality %f fibd®ck.nformation recording areas includes a plurality of
bl ocks, each of the plurality of blocks includes an area for recording

version information indicating a version of th 5 b ock %gq an. area
recording pointer infoPfafheWn Adi E4GIAG 0p0sPei dALEFT: ?e@&ﬁ&c urd

i nformation regcdrde@ifarhaRb I B@hﬁbe:[sldtflﬂfml oDncthie eszenaheget 0

| at est version information is used a val i er orm An

i nformation redSediPRsitenGh oo &QPO %I ﬁg3 gF %%%ﬁ 1h¥esr

identifiqationfilfeor sathoburs risv incéaded ampemefl ¢eadeanofazteﬁe t fhed

information recordi area, and_when ord e fi £a hgcones
¢ p&opus %% 1§fl%€t cpaen gecordipg, Loyl %@%H Wh A&

i mpossi bl e, ionTinfornmation s rewitten in an area in
the third i nf orimstiispensebddredt ogesadigihend: reprofecther of tharfghle ganan

i nformation regQr qiRg Fedl YA #AEOLAEOENAPL6A B decrding medium, to which
the number of times of data rewrite is limited, while

15 performing sequential recording. By recording data,

without fail, in the recording information zone which is

an area designated for the positional information of the

multiplied latest file structure area, reproduction

reliability of the disc is improved, despite the risk of

20 reproduction becoming impossible due to the causes of

scratches or dust.

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

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

30 AV file area for simplicity of explanation.

In the case of an information recording medium on
which no AV file is recorded, a control file may be recorded



20 wherein: the third information recording area is an area in which data
is recordabl e by sequential |oop recording, the third information recording
area includes a b plurality of blocks, 25 each of the plurality of bl ocks

i ncludes an area for recording version information indicating a version of
the bl ock, and the identification inforrabon corresponding to | atest
version information is used as valid identification 30 information . 6. An
i nformation recording nethod for recording information on an information
recordi ng nmedi um of which the - 83 nunber of tinmes of data rewite to an
i denti cal areaimns HthemAwdfildearador mettildd,r eber ;dfifpetedofinthacbudeagta

first information re goégégga éﬁgéiﬁgfg%ﬁaggat%x{iﬂiﬁggﬁgépl chggg?ﬁitla

| oop recordlng}ngﬁ Fecording area wher SPR
first infornmatifdler camd dithg afbdei reimddire ptheneofy axe bseqkentindly

i nformation regﬁgg%ggggﬁggﬁgecggah' iggakge steps of: designating one of

the plurality recording, 1nthe designated bl ock, version 10
informati @n indicating a version of the desi gnat ed bl ock and poi nter

i nformation indicatingrg Rl t'e%nehet he, seCQNds { ALOEERS | @81hgCOREl RaTar ea,
wher ei n poi nter information correspond |ng to |latest version information is

used as valid ﬁ&FHFéFrPS1ﬁnF@PRE?Pénln7t 2nlpkesitndiilsn SEEUGEYFRgaREfhod

for recording EﬁfQh@alheesenfﬁﬂeléﬁﬁﬁé@ﬁtéﬂhﬁéﬁxaéﬂﬂyhdﬂaﬁlwwiQheWhhthythe
nunber of tines of data rewite to an |d nti cal ted PFB

i nformation re&§CECPRGPHBRPTM 3 iHfuStgug b‘lr&r gFl?élh%:F %]r%tsys
recordlngoarea&sl@\Mnmﬂfiméasystémcagdabhﬁ by ®m$ﬂﬁn|tﬂeIImkermaprdeng, a

d inf t di third inf ' ' :
wher ei n oach oF SERECBRLY VP BReR; Pofi3s PhrarkdroNtPelor ARy Chrodad
includes a pl usguctuae bsocked, ttine eﬁfecﬂa@fcquxdingﬁqququﬁnati@mnpfising
e eps of . (GRER£bbgycLibd Ualfh! dd RORABAL M SENOLUEDE ara

the

identification ormat1on 1 ndicati hg one o urality of first
i nformati on rea;@weniftg ieehimitedal i proyidies Qﬁaf?ﬁga%rf@%tenttﬁé’ BPEtaFi ty

of bl ockg gl ncl Hﬁﬁ\@e‘ran&BGr&é‘h' f!n fﬂHéEebBE@&ﬂBtiﬂftofﬁéeiéh NEhred 9% ueed.
recording, in the designated block, version information indicating a

ver si on of the desi gnat ed bl ock
In this example, when a disc is inserted, the system

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

20 of AV files. In the case where only the file recorded on
the disc need be recognized, it is not necessary to record
the control file and the file entry thereof in the basic
file structure area. Then, the basic file structure area
is smaller and thus the reading time is shortened. In the

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

30 including the latest file structure area to be moved from
an inner portion to an outer portion. Therefore, data
destruction or defect due to concentration of data rewrite
is prevented and data reliability can be improved.



- 84 and pointer information indicating a position of the second
information recording area, wherein pointer infornmation corresponding to

| at est version information is used as valid pointer 5 infornmation. 8. An

i nformati on recordi ng apparatus for recorghgg information on an information
recordi ng nmedi um of which the nunber of "t S of data rewite to an
identical area is 10 limted, the information recordi ng nmediumincluding a
first information recording area to which data is recordabl e by sequenti al

| oop recording, and a second information recording area, wherein the first
information recording area includes a plurality of blocks, the information
15 recording aﬁpaEaampleoﬁprising nmeans for designating one of the

plurality of blocks; Ig,n,glé% r t%dw)fdfﬂgtaaﬁeﬁ%ahgmgt@Qcakeﬁhgd

version information |n |cat a version of the designate
poi nter informani W £hke cla ithe AVpdiiei areaiPremakleeed AMolthat Vehume

recor di ng sar ea s uer i Pal NiaRleelch! OhARAGEHeRL! TRORNI 4E  onEBERBLLYAT ST On

information is as valid pointer information . 25 9. An infqrmatjon
recordi ng appaF&cesdedr iBcop ndatesdr niiilen SRTURLERE 0rdkid oW irdcoPli ng
medi um of whi cRekbeipdaber of tines of data rewite to an identical area is
limted, the information recording nmediumincluding a 30 plurality of first
information recording areas in which data is recordabl e by sequential |oop
recordi ng, a second i nAvurdata o becpedongedra,thendvarihe rakdéanheedst ton

recordi ng .area, wherei ach_of the Iur I|t f f t tion
recordingoareag |ﬁSF85§§8a°8P§}3PPP§ Xftgpoc 12, hhﬁ 5 8?n§?|gﬁe§g§g§d|ng
appar at us conpwilthogt veamgytorFiknxmahaquenttﬂanHﬂaﬁiqnnf@thtﬁ§nthe

recor ding areahdeplif4£aLLAN LT UG 8BntBECR1 D0 Wil rake tof pEhe

plurality of first mat | reco areas is valid;, nmeans for
desi gnati ng onzedfiabfe andithius §is gfeqq wiL§B| YRISEEY 0t #® tafPaTaRLee

i nformation re%ﬁédﬂaga%maﬁrﬂﬁéeﬁ%stlﬁértin%;%rfdté&)r&mnbhe Idegkgaphed
bl ock, 10 version information in catlngPa versiop of the desh?8ihgd bl ock

and poi nt&r i nPBr At £dAei Rascat LAGIE APt FdASof WRRESEEBnHOP tt6n

recordi ng areapr file management information have a small file size. AV
data and non-AV data thus have different characteristics.
An example in which an area used for recording AV data and
an area used for non-AV data are separated will be
20 described.

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

30

In the following description, a descriptor, a
pointer and the like which are recorded on the information

recording medium as a volume file structure have a data



wherein pointer information corresponding to |latest version information is
used as valid pointer 15 information . 10. An information reproduction

nmet hod for reproducing information recorded on an i nfornmation recording
medi um of which the nunber of tinmes of data rewite to an identical 20 area
is limted, the information recording nedfdm-i ncluding a first information
recording area to which data is recordable by sequential |oop recording,
and a second information recording area, wherein the first information
recording area includes a plurality of blocks, and in at 25 | east one of
the plurality eftructare, dediisiesh hynfdrereBCMAhl 6 hddx alPRg(Hniwessah Biskhe

bl ock and_pol Nl 3 OLBHA 4N G BLENG AHATIH §BsBlibll 1608Ya11.

i nformation recor |n& area are recorded, e information reproduction

met hod conprising the steps of: 30 designating one of the plurality of

bl ocks; and detenmpling MhetRe-0h Nehet 3p24ddh" @ilske poi nter information
recorded in the'&esignate l'ock in accoréﬁnce with the version information
recorded i5n the desi gnEdeyre 1lgghows ap exemplaryz@ape st ugiEreiof 8Pt er
informati on copgeR@AIdigigct @3lsat est version information is used as valid
poi nter information. 11. An information reproduction nethod for reproducing
i nformati on recorded on an information recordi ng nedi um of which the nunber
of tinmes of data rewitrhet 9odimedephtédhadreardlund Htredturee areholoati on

di di i ncl udi I | it f fi i,nf ti di
| nwhi ch data P SPREBPIEORA T8, SESAGEE AP op P ReoRRing 4Vs EdgRgeiea’ oS
i nformat ilon reaandi ngraraialoeated tai r d lixeidor pasidhonecothierepfs ea, Thker ei n
each of the pl yr a| |atb)ieof fE'h'r st 5%958{:@%' ?%%é%f%ﬁyg :Lq{c?ﬁﬁésndaw\ﬁléaée

plurality of bIPEEKE " Pn at FPealt ORe 0 Ity o ocks, rsion
i nfor mati on i ndiapagemgnd gtructurefardm 1306cknamdaydi aEckhe diadend: fdde

indicating a pQyidj-qn @f AtRe seqandnentphR! haRaGRRehY BErateara rea,
recorded, and in the third information recording area, identification

i nf or mati on i n@RcAMPEGVRR bH-toR@Pofist ke beurscer@dedt first information
recordingsareas is valid is recorded, the information reproduction nethod
conprising the steps of: acquiring the identification inforﬁggio froglthe

third information recofdihy &5 Y BEPRAPYHRY dh& SPTARR 9T 1P &P iy °8F
bl ocks incl udedfi aréde ofdhi ceftaii uniftqr suth as nevsshmgraarEhbibcks

o aoqui re t he 1061 REEPEIARG: RAAFBrOT CBrRtt 19 45 dod Sukted heBdt e
accordance wi t Andiearedsbyn 0i nhothet caser efordednirrcodedesitghat addbbuck,
wher el n @gjygegoﬁﬁzgp@akggg 62" LesReRdkRY LRakdl esh ¥8R3beRibAf BEMBLEEN S
showing the recording states of all the sectors is referred
to as a bit map. In Example 2, a bit map shows a recording
state of a unit. An advantage of performing management of
unallocated areas with a bit map is that since the
25 unallocated areas are designated using a bit for each of

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

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

30 about 5000 sectors.

The lead-in area has a recording information zone

111 allocated thereto. The recording information zone 111



_ 87 _information. 12. An information reproduction apparatus for
reproduci ng i nformati on recorded on an information recordi ng nmediumof 5
whi ch the nunber of tinmes of data rewite to an identical area is |limted,
the information recording nediun1inc|uding a first information recording
area to which data is recordabl e by seque ?i al | oop recording, and a second
information recording area, wherein the first information 10 recordi ng area
includes a plurality of blocks, and in at |east one of the plurality of

bl ocks, version infﬁrnation indicaéin a rsion ﬁf t he, bl ock_and P 'Eter
i nformation i ndPEAPARF a2poSPEFSN Fsgﬂaa¥§88ndlp ?B?ﬁg%?gn ?5%%rd|%% ar ea
ded, theiugh t Dl uninser AF1Ar ands spa BSad

For desi gnat] ng. ane ol L he mural Ly of bl ook~ and nEANS. T or et of mgi ng
whet her or not QP%%E‘GGFLPE tlﬁékipoi r#"‘értq}%%‘?%?i%%sf%%%?%g% ?{r'lfgﬁéﬁm)ﬂ
desi gnated bl oakeln 20 st daneesviribtulre aeeai 1804 disosmbsitétutedoford in
versi on D tor mk¥i B HeE s ReB kT f MR B 18 8RSt e qrah st

i nformation repsoducoronotipgrr ainkts or r divusiuciviigni nfletAat Fewriteorded on
an i nformat oncpeeandi-ngeHerh WAL AMYAN AE BuhEtupl didBa s 82t ene

rewite to an rdentical area is e Information recordi ng nmedi um
i ncl udi ng 30 asphuphlet §ide stracture rvedibiP3 cdoimbieRg thregBtinewRTFeR dat a

i's recordable Py smEYENGARLCHLQRDIECOTSIAN, SBRAYHL 0N ObFeleatsr eenedi ng
area, and a third information recordi ng area,_ wherein each_of t?gﬁg%grality

of first10  gmedippms 5FaRt PRFOPLRY IRTRFAFLARLS ARSI Ya pASr &)

bl ocks, in at haaat canepefl rbherablr ahi tieoflabbetkEileessiraotuntoaraal on

i ndicating a version of the block and pointer information indicating a
position of the second information 5 recording area are recorded, and in
the third infoenat Faner eeebddnggapeacesdéngi fi cati on i nformati on indicating

whi ch one of the pluralLity_of fir i nfqr i or di e i idis
recorded, the infornat%%ﬂngpﬂgéu%%?%% %pg@%%.%%&g%n%?iggﬁg% ?%Cgégﬁggfor
acqui ri ng5st he ptenestiivgt Eon ratordanton fidm chethhi eptiafdr ARFPoA3S.

recording ar€aghe file recording processing is performed by the
information recording and reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figure 13 will

be described in detaill.

20

(S1501) The system control section 201 acquires a
start unit number 1330 from the leading end of the improved
bit map 1313 which has been read into the space management
structure memory 253. The above-described operation of the
25 system 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

means 251.

30 (S1502) The system control section 201 instructs
the optical disc drive device 205 to repord the AV file
(AVEile-d) 146 sequentially from unit #40 designated by the
start unit number 1330. The above-described operation of



means for designating one of the plurality of blocks included in the valid

first information recording area which is indicated by the identification

i nformation; and 15 neans for determ ning whether or not to acquire the

poi nter information recorded in the designated block in accordance with the
version information recorded in the desigr*é ed bl ock, wherein pointer

I nformati on corresponding to 20 | atest version information is used as valid
pointer information. .Aa .A .AS. A .A .Ay.A .AS . A .A@.A@.A .A@.A@

AA 2 A CAA CASAY LAELA LA A2 A2
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.

5 (S1503) The system control section 201 updates the
file structure including management information of the
recorded AV file (AVfile-d), and instructs the optical disc
drive device 205 to record the updated file structure in
the latest file structure area 1304. The above-described

10 operations of the system control section 201 are achieved
by, for example, executing a control program built in the
system control sectlon 201 as the basic file structure

recording means 261.

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

20 system control section 201 updates the basic file structure
so as to change the recording position and issues an
instructlion that the recording should be performed in the

sparable area 1307.

25 When another write error is returned from the
optical disc drive device 205 for the reason that the
sparable area 1307 becomes unrecordable due to
concentration of data rewrite, scratches or dust, the
system control section 201 issues an 1nstruction that a

30 basic file structure area should be recorded in which the
recording position is changed to unit #56. In this manner,
unit #56, which 1s the next recording start unit for

performing recording sequentially in the AV file area 1308,



.AE .A@.AE . A@.A .A2 AAE.A A .A.A AAIl . AAA. A .ASA . A AY
AY ALY .AA Al A AY

can be used as a sparable file structure area. In this
manner, when a write error occurs while data is being
recorded in the latest file structure area, the data
recorded in the latest file structure area is updated and
5 recorded in an unrecorded sparable area. When there is no
unrecorded area in the sparable area, the start unit number
is used to allocate a sparable file structure area to an
unallocated unit, and data recorded in the latest file
structure area is updated and recorded at the leading end
10 of the sparable file structure area. When the sparable file
structure area is allocated to the unallocated unit, a
predetermined size of sparable area is arranged in an
unrecorded state. Therefore, even when a write error occurs
while data is being recorded in the latest file structure

15 area, spare recording is realized.

The drive control section 232 i1nstructs the
recording and reproduction means 234 to record the basic
file structure in unit #56. When the recording is completed,

20 "56" is recorded in a spare unit number 1410 in the recording
information zone 111 in the lead-in area, and the address
information of the latest file structure area 1s recorded
in spare area address information 1411. Then, the drive
control section 232 notifies the system control section 201

25 of completion of the processing.

(S1504) The system control section 201 creates an
improved bit map 1412 reflecting the state of an unallocated
area of the disc, and records the improved bit map 1412 in

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

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

At this point, the unit number of 57 which indicates
the first unallocated area after the recorded unit is
5 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
these units having data recorded therein, are changed to
"1", which indicates "recorded".
10
Figure 12 shows a structure of data recorded on the
‘optical disc 235 after the file recording processing 1s
performed on the optical disc 235 having the data structure
shown in Figure 11.
15
In this example, the second cycle of the sequential
recording performed in an inner portion to an outer portion
in the AV file area is described. In an information
recording medium to which the number of times of data
20 rewrite is 1limited, the recording start position is
designated by a start unit number. Therefore, sequential
recording can be performed repeatedly in the AV file area,
from an inner portion to an outer portion of the disc.

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

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

In this example, the unallocated areas in which AV
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cajcalcalfs{}}} thisZmanner, data rewrite is prevented from concentratlng

in a specific area when the control files are updated.

_ For recording data in the volume structure area and
the latest file structure area, recording with verify is
20 performed. For recording data in the AV file area,
recording without verify is performed. "Recording with
verlify" refers to a recording method by which it 1is
confirmed that data can be read after the recording is
performed. "Recording without verify" refers to a
25 recording method by which it is not confirmed that data can

be read after the recording 1s performed.

In this example, the latest file structure area

after substitution is managed by the system control section

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

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

replacement" refers to a system by which the drive control
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5 program built in the drive control section 231 as the

information recording and reproduction means 272.

The system control section 201 determines whether

the read spare unit number 1410 is 0 or 1. When the number

10 is 0, the processing advances to step (S1603). Otherwise,
the processing advances to step (S1602).

(S1602) The system control section 201 reproduces

a basic file structure from a basic file structure area of

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

and the spare area address information.

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

structure area 1401 recorded in unit #56.

(S1603) The system control section 201 reproduces

25 a basic file structure from a basic file structure area of
the latest file structure area recorded in a pre-allocated
sparable file structure area, based on the spare address

information.

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

file structure area 1304 recorded in the sparable file
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The operations of the system control section 201

described in steps (S1602) and (S1603) are achieved by, for

5 example, executing a control program built in the system
control section 201 as basic file structure reproduction

means 262.

(S1604) The system control section 201 decodes the
10 basis file structure and reproduces the intended AV file
(AVEile-d) 158. The above-described operations of the
system control section 201 are achieved by, for example,
executing a control program built in the system control
section 201 as file reproduction means 216.
15
In general, the size of AV files is larger than the
size of control data. Therefore, in this example, the AV
files are managed unit by unit. Accordingly, the recording
position information of an AV file can be easily designated

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

In this example, unallocated areas are registered
in the bit map in the order from an inner portion to an outer
portion of the disc. Accordingly, sequential 1loop

25 recording can be performed by designating the next
recording position with a start unit number. By the method
of managing unallocated areas using a table as shown in
Example 1, unallocated areas are registered in the table
in the order from an inner portion to an outer portion of

30 the disc, and the next recording start position is

designated by an entry sector number.

In Example 2, the sparable file structure area is
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5 location. As a result, the medium 1is prevented from

becoming entirely unusable.

By use of a start unit number provided in the

improved bit map which is recorded in the space management

10 structure 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
rewrite. In the case where the start unit number is
registered at the leading end of the space management

15 structure, recording can be started from the recording
start position immediately after the space management

structure is acquired.

In Example 1, data is sequentially recorded in the

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

be performed sequentially and repeatedly in the sparable

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

25 area information recorded in the space management structure
area and spare address information which indicates the
position allocated as the latest file structure area. For
example, recording may be performed in the following manner

for updating data. Up to the trailing end of the sparable

30 file structure area, an unallocated area is searched for
in a certain direction (for example, from an inner portion

to an outer portion of the disc) from a position continuous

from the position of the area to which the latest file
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by the pointer information). The area is allocated based

on the search result, and data of the latest file structure

area is recorded in the allocated area. In the case where

5 the latest file structure area is recorded at the trailing

end of the sparable file structure area, an unallocated area

is searched for in a certain direction from the leading end

of the sparable file structure area. The area is allocated

based on the search result, and data of the latest file

10 structure area is recorded in the allocated area.

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

15 the sparable file structure area. The different area (for
example, the latest file structure area) allocated to the
part of the sparable file structure area is structured so
as to be movable in the sparable file structure area. Thus,
data can be recorded repeatedly in a certain direction such

20 that latest file structure areas are distributed throughout

the sparable file structure area.

In Example 2, sequential loop recording can be

performed both in the AV file area and the sparable file

25 structure area. Thus, concentration of data rewrite in any
specific area throughout the disc is avoilided. By dividing

an area into a plurality of areas and performing sequential

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

30 intended file can be raised.

In this manner, data can be recorded repeatedly in

a certain direction in both an area in which a file is to
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in the first area is to be recorded.

5 3. Example 3
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
10 hard disc or the like.

When constructing a system compatible with a hard
disc, the hard disc and the optical disc can be handled by
one file system by introducing the FAT file system to the

15 optical disc.

In the following description, a descriptor, a
pointer and the like which are recorded on the information
recording medium as a volume file structure have a data

20 structure defined by the ECMA167 or UDF (Universal Disk

Format) Standards unless otherwise described in detail.

3.1 Data structure of the optical disc
Figure 15 shows an exemplary data structure of the
25 optical disc 235.

The volume space has a system area 1701, a latest
file structure area 1702, and an AV file structure area
1703.
30
The latest file structure area 1702 includes a FAT
(File Allocation Table) area 1704, a root directory area
1705, an AV directory area 1706, and a data file area 1707.
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information on the recording positions of directories and
files and information on the recording state of clusters.

5 The FAT is a table in which cluster recording
information having recording information for each of
clusters is recorded. The number of pleces of cluster
recording information recorded corresponds to the number
of clusters. 1In a directory entry recorded in the root

10 directory area 1705 and an AV directory area 1706, start
cluster numbers of the directory and the file are reglstered.
In the example shown in Figure 15, a directory entry
(AVfile-a) 1713 has start cluster number 1 of an AV file
(AVfile-a) 144. The FAT chain information includes cluster

15 #1 as a start cluster of the AV file (AVfile-a) and cluster
number 2, which is the number of the next cluster,
registered thereto. In this manner, the AV file (AVfile-a)
is reproduceable by following the chain information. 1In
the "value" section of the chain information, "EOF"

20 indicates the trailing end of the file and is, for example,
FF8 (hexadecimal).

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

25 includes about 5000 sectors.

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

be described in detail.
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by, for example, executing a control program built in the
10 system control section 201 as the space management

structure recording means 251.

(S1802) The system control section 201 sequentially

records AV files from the designated starting point cluster.

15 The above-described operation of the system control section
201 is achieved by, for example, executing a control program

built in the system control section 201 as the file

recording means 213.

20 (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. 1In the
FAT recorded at this point, the cluster information, having

25 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 (AVEile-c)
146 is recorded, the next recording starting point is
cluster #56. Therefore, "1" is registered as the starting

30 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
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In this example, the second cycle of the sequential
recording performed in an inner portion to an outer portion
5 in the AV file area is described. In an information
recording medium to which the number of times of data
rewrite 1s limited, sequential loop recording is performed
in a similar manner in the AV file area in the first and
subsequent cycles.
10
For simplicity of explanation, the control file,
which is a data file, is recorded as a part of the latest
file structure area. The control file is not supplied with
any cluster number and is managed by the logical sector
15 number. Alternatively, a data file may be recorded in the
cluster in the AV file area as a data file for controlling

the information of an AV file.

In Example 3, the AV directory area, the root

20 directory area, the data files, and the FAT area are
recorded in the latest file structure area in accordance

with the basic file structure recording means 261. The FAT

has a structure having a function of a space management
structure, but also performs file management. Therefore,

25 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

performing sequential recording is recorded with bit 1. It

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

In Example 3, the start position of sequential
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the chain information of £iles are managed by the same table.
In this case also, AV files can be sequentially recorded
5 while avoiding concentration of data rewrite in the AV file

area.

In Example 2, the start unit number 1is registered

at the leading end of the space management structure. In

10 Example 3, the starting point information is registered as
a part of the information on each cluster in the space
management structure. In the case where the starting point
information is registered in reserved bytes of information

on each cluster, this file system can be compatible with

15 existing computer operating systems without extending the

FAT Standards.

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

20 including the FAT area in this example.

The cluster, which becomes unusable due to
occurrence of a defect in the AV file area, may be registered
in the FAT 1710 in the FAT area 1704. In this case, FFh

25 is registered as, for example, the value of the starting

point information.

4. Example 4
In Example 4, an exemplary defect management method
30 when an AV file, a control file, and a volume file structure
are sequentially recorded on a disc to which the number of
times of data rewrite is limited will be described.
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Q 99 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 1s used

5 an increasing number of times.

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.

10
4.1 Data structure of the optical disc

Figure 17 shows an exemplary data structure of the

optical disc 235.

15 The volume space includes defect areas 1902, 1906,
1906 and 1910. A defect iist structure area 1908 is
allocated in which these defect areas are to be registered.
In the defect list structure area 1908, a system stream
directory 1923 in which a data structure for the system is

20 to be registered, a file entry 1924 thereof, and a file entry
1925 of a non-allocatable space stream are recorded. The
non-allocatable space stream is a data structure defined
for registering a defect area or an area in which a volume
file structure cannot be allocated. In this example, the

25 non-allocatable space stream is used for registering the

positional information of a defect area.

Figure 18 shows a procedure of file recording

processing for recording a file on the optical disc 235.

30 The file recording processing 1s performed by the
information recording and reproduction apparatus shown in
Figure 2. Hereinafter, the steps shown in Figure 18 will

be described in detail. In the following example, the AV
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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 unallocated area. Accordingly, the areas in which the AV
file is actually recorded are a first extent 1921 of an AV
file area 1905 and a second extent 1922 of an AV file area
1907. The above-described operation of the system control
section 201 is achieved by, for example, executing a control
15 program built in the system control section 201 as the file

recording means 213.

(S2002) The system control section 201 creates a
file entry (AVfile-c) 147 having positional information of
20 the first extent 1921 and the second extent 1922 (in which
the AV file (AVfile-c) 1is recorded) registered therein. The
system control section 201 then stores the file entry
(AVfile-c) 147 in the basic file structure memory 235 of

the memory circuit 263.

25
(S2003) The system control section 201 records a
control file (Datafile) 148 on a subsequent unallocated
area. When a defect area is detected while recording the
control file, the system control section 201 skips the
30 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).
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(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)
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
recording position information of the control file is
registered, like in the case of the AV file.

(S2005) The system control section 201 creates a
system stream directory 1924, which is a defect list
structure, and the file entry 1923 thereof, and also creates
the file entry 1925 of an allocated space stream in which
the positional information of a defect area detected in the
volume space is registered. The system control section 201
stores the file entry 1925 in the basic file structure

memory 235.

In addition, the system control section 201 creates
the unallocated space entry 1925 in which positional
information of the unallocated space 1is reglstered,
excluding the unallocated areas recorded in the file
recording processing and positional information of the
defect areas detected in the file recording processing. The
system control section 201 then stores the unallocated
space entry 1925 thereof in the basic file structure memory
235.

Concurrently, the system control section 201
creates the AV directory (AVDir) 150 including information
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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 Iinformation of
5 recorded AV files (AVfile-a) 144 and (AVfile-d) 158 are
registered, the VAT 156, and the VATICB 157. The system
control section 201 stores these data in the basic file

structure memory 235.

10 (S2006) The system control section 201 records the
basic file structure, the defect list structure, the space
management structure 123 and the VAT structure, which are
created in steps (S2002), (S2004) and (S2005), in the latest
file structure area 131.

15
(S2007) In the case where a defect area is detected
while data is being recorded in the latest file structure
area 131, the processing of steps (S2008) et seq. is
executed. When the recording is completed with no defect
20 being detected, the file recording processing is

terminated.

(S2008) The system control section 201 updates the
defect list structure and the registration information on
25 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 1s a space
management structure, the positional information on a newly

30 detected defect area is eliminated.

(S2009) The system control section 201 designates
the subsequent unallocated area in order to record data in
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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
control section 201 as the basic file structure recording

means 261.

In the recording processing of the AV file in this
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
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
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
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.
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K 0 also be registered as a defect area.

5 The positional information of a defect area
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.

10
The positional information of the detected defect
area may be recorded outside the volume space. For example,
such positional information may be managed in the
registration block of the recording information zone in
15 Example 1,

The method described in this example may be applied
to Example 3. When performing defect management, data is
recorded while a defect area being skipped, and defect

20 information is registered in the FAT.

As described above, in this example, while
sequential recording on a rewritable medium 1s repeated,
recording in the subsequent area can be performed while

25 avoiding a detected defect area without substitution. Thus,
in the case of a rewritable recording medium in which the
amount of detected defects significantly changes in
accordance with the conditions of use, it is not necessary
to obtain a spare area in advance or to extend the spare

30 area when there is a shortage thereof. The area of the

medium can be effectively used.

5. Example 5
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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
5 from an inner portion to an outer portion of the disc, and

an exemplary update method thereof, will be described.

In this example, an entry sector number is recorded
in the volume space which 1s managed by the file system,
10 not in the recording information Zzone.

In Example 1, the recording information =zone
includes a count unit and a plurality of registration units,
so that the reliability of the entry sector number of the

15 disc to which the number of times of data rewrite is limited

is improved.

In this example, the reliability of the entry sector

number can be improved since the data structure defined by

20 the ECMAl67 is updated - stepwise, and the recording
information zone is not necessary since the entry sector
number 1s recorded. Thus, the techniques described in this

example is applicable to general-purpose discs.

25 Figure 19 is a data structure regarding an entry
sector number which is updated and recorded in the volume

structure.

A function of an entry sector number 3032 is the same

30 as the function described in the other examples. In Figure
19, the entry sector number 3032 indicates the address of

the VAT ICB 157 of the VAT structure area 104 in the latest

file structure area 131. The entry sector number 3032 is
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recorded in a field saved for the processing system in a
logical volume integrity descriptor 3031 in a logical

volume integrity descriptor sequence 3011.

5 Recorded in the logical volume integrity descriptor
is integrity information indicating whether or not the file
structure recorded in the volume space 1s in a correct state.
Therefore, the reliability of the entry sector number can
be further improved by recording the entry sector number

10 in the logical volume integrity descriptor.

Positional information of the 1logical wvolume
integrity descriptor sequence 3011 is recorded in a logical
volume descriptor 3022 in a volume descriptor sequence 3010.

15 The volume descriptor sequence 3010 is provided for
recording a descriptor regarding a volume. A primary volume
descriptor 3021 and a partition descriptor 3023 are

recorded in the volume descriptor.

20 Positional information of the volume descriptor
sequence 3010 is recorded in an anchor volume descriptor
pointer 3041. The anchor volume descriptor pointer is
recorded in a fixed sector at a logical sector number 256.
Although not shown, the anchor volume descriptor pointer

25 is also recorded in the logical sector of N-256, where N
is the logical sector number of the outermost portion of
the volume space. Since the anchor volume descriptor
pointer is recorded twice, even when one of the pointers
cannot be read, the other anchor volume descriptor pointer

30 can be used.

Figure 20 shows a procedure for updating and

recording an entry sector number. An update method for an
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0 entry sector number will be described.

(S3001) For the logical volume integrity descriptor

sequence, an area corresponding to, for example, 32 sectors

5 is saved. The logical volume integrity descriptors are
sequentially recorded from the leading end of 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

10 a logical volume integrity descriptor in the subsequent
logical sector. When there is no more subsequent logical
sector, 00h is recorded in all the logical sectors in the
logical volume integrity descriptor sequence, and the
logical volume integrity descriptor is recorded at the

15 leading end of the logical volume integrity descriptor

sequence.

(S3002) When recording a logical volume integrity

descriptor, it is checked whether or not the logical sector

20 to be recorded is a defect sector. When it is not a defect
sector, the processing is terminated. When it 1s a defect
sector, the processing advances to step (S3003), where a
logical volume integrity descriptor sequence is newly saved

in an empty area in the volume structure area, so that the

25 logical 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
descriptor can be recorded 32 x 100 times, using the same

30 logical volume integrity descriptor sequence.

When a logical volume integrity descriptor sequence
is newly allocated, it is necessary to record a logical
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(S3004) For the volume descriptor sequence, an area

5 corresponding to, for example, 16 sectors is saved. The
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

10 descriptor order number is valid. For recording the logical
volume descriptors, empty logical sectors are searched for
from the leading end of the volume descriptor sequence. The
logical volume descriptors are recorded from the leading
empty logical sector. When there is no empty logical sector,

15 all the old logical volume descriptors are recorded with
00h so as to create an empty logical sector, and then the
logical volume descriptors are recorded from the leading

empty logical sector.

20 (S3005) When recording a logical volume descriptor,
it 1s checked whether or not the logical sector to be
recorded is a defect sector. When it is not a defect sector,
the processing 1s terminated. When it is a defect sector,
the processing advances to step (S3006), where a logical

25 volume descriptor sequence is newly saved in an empty area
in the volume structure area, so that the logical volume
integrity descriptor is recorded together with a primary
volume descriptor and a partition descriptor.

30 In this manner, in the case of a disc to which data
rewrite is limited to 100 times, a logical volume descriptor
can be recorded (16-2) x 100 times, using the same logical

volume descriptor segquence.
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Since the entry sector number i1s updated and
recorded stepwise in this manner, recording can be
performed (32 x 100) x ((16-2) x 100) x 100 times in total

10 even on a disc to which the number of times of data rewrite
is limited to 100.

The step for updating and recording may be varied

in accordance with the required number of times of data

15 rewrite. It is clear that when 1000 times of rewrite is
sufficient, the entry sector number can be rewritten in the

~same logical volume integrity descriptor sequence.

INDUSTRIAL APPLICABILITY

20
An information recording medium according to the
present invention defines the order of use of unallocated
areas registered in a space management structure, and
records data while moving a latest file sfructure area from
25 an inner portion to an outer portion. Thus, data

destruction or defect due to concentration of data rewrite
is prevented and data reliability can be improved.
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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 sequential 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
identification information indicating which one of the
plurality of first information recording areas is valid,

wherein:

ez
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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 i1s rewritten in an area in the
third information recording area other than the specific

area.

5. An information recording medium according to claim 3,

20 wherein:

the third information recording area is an area in
which data is recordable by sequential loop recording,

the third information recording area includes a
plurality of blocks,

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

-
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5 recording area, wherein the first information recording
area i1ncludes a plurality of blocks, the information
recording method comprising the steps of:
designating one of the plurality of blocks; and
recording, in the designated block, version
10 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 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 wvalid first information recording area; and

recording, 1in the designated block, version

information indicating a version of the designated block
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wherein pointer information corresponding to

latest version information 1s used as wvalid pointer

5 information.

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 1s recordable by
sequential 1loop 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 designating one of the plurality of
blocks; and
means for recording, in the designated block,
version information indicating a version of the designated
20 block and pointer information indicating a position of the
second information recording area,
wherein pointer information corresponding to
latest version information is 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 1s valid;
means for designating one of the plurality of blocks
included in the valid first 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 1s used as valid pointer

15 information.

10. An information reproduction method for reproducing
information recorded on an information recording medium of
which the number of times of data rewrite to an identical
20 area is limited, the information recording medium including
a first information recording area to which data 1s
recordable by sequential loop recording, and a second
information recording area, wherein the first information
recording area includes a plurality of blocks, and in at
25 least one of the plurality of blocks, version information
indicating a version of the block and pointer information
indicating a position of the second information recording
area are recorded, the information reproduction 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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which the number of times of data rewrite to an identical
area is limited, the information recording medium including

10 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
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 is valid is recorded, the information reproduction
method comprising the steps of:

acquiring the identification information from the
third information recording area;

25 designating one of the plurality of blocks included
in the valid first information recording area which 1s
indicated by the identification information; and

determining whether or not to acquire the pointer
information recorded in the designated block in accordance

30 with the version information recorded in the designated
block,

wherein pointer information corresponding to

latest version information is used as wvalid pointer



10 10 10TXa?xY: !'C  F10%gg& ()-:' F10%g& ()-:''q 10%gg& ()- & 10%g& () -2
1099& () - Y+10%& ()-X}oP1l 109& ()-:10% ()- 10gg 10gg

10gg' F10%gg& ()-:'!'F10%g& ()-:"'! F10%g& ()-:' zX60P1

ILsL!"109%&' ()-:!LhsL!"109%& ()-:!1110%& ()--s"10%& ()-!VHs"10%& ()-!"s" 10%&
()-D&2zI "P1 &10%& ()- 10 10 10!'[","109&' BY--!V ,"109%& () -

TF+H10%&R () -!' QT sL!M10%&R () -: T xVANPL VL1109 () -!Lm 109& () -![" 109 () -
["10% & ()-)!V "10%-& ()- ! "10%EE& ()- 0 xVv4rPl

FL"109& () -!'Lm109& ()-!'["10%& ()- ["10% & ()-)!V "10%-& ()-

1""10%z& () - HKpfemmatipbeadi ng 13]c" "Heading 23] c¢" "Heading 33]c" "Heading
43] c" "Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93] c"A "Default Paragraph Font<%+wl8?r EKLWS X[ Z fjk qv;}w ' #XR % (H 5;

BcH. Nl TZacgntt 2B.' &p Myfprmation reproduction apparatus for reproducing

) $&(.* . 02468: <3QBPEHA L NBRTVEL raddl fdH Eﬂpiﬁféfrha&gx% d’iﬂﬁg?ﬁledlum of
&!'1' >- 8l L/ R\ pdPs<x mopqr st uvwxyz{| } ~3: &7f " $' *. Ow4,; 8#;

ACGuUJi OQNEX, Z ppach£pgk““ngqu§¢g} $¢wxbrewrite to an identical

area is limited, the information recording medium including
a first information recording area to which data 1is
recordable by sequential loop recording, and a second
information recording area, wherein the first information
10 recording area includes a plurality of blocks, and in at
least one of the plurality of blocks, version information
indicating a version of the block and pointer information
indicating a position of the second information recording
area are recorded, the information reproduction apparatus
15 comprising:
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
20 accordance with the version information recorded in the
designated block,
wherein pointer information corresponding to
latest version information is used as valid pointer
information.
25
13. An information reproduction apparatus for reproducing
information recorded on an information recording medium of
which the number of times of data rewrite to an identical
area is limited, the information recording medium including
30 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



5H "% ) +06369y=?CFJLN. @SkW ] bdgkj nprvxz}Uu}nY:)5 R ):,, g7EBYeX0

" #$UR' () *+, -./0123456789: ; <=>?@\BCDEFGH JKLMNOPQRSTUVWKYZ[\] 6Ti nes New

RomanAri al Courier New'h Root EntryWrdDocunent x

" #$UR' ()*+,-./0123456789: ;

<=>7? @ABCDEFGHI JKLMNOPQRSTUVWYZ[\ ] ~_" abcd@Bghi j kI mopgr st uvwxyz{| } ~

" #$9R' () *+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~

" #$UR' ()*+, -./0123456789: ; <=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\]"_"abcd
information 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
5 recording area are recorded, and in the third information
recording area, ildentification information indicating
which one of the plurality of first information recording
areas is valid is recorded, the information reproduction
apparatus comprising:
10 means for acquiring the identification information
from the third information recording area;
means for designating one of the plurality of blocks
included in the valid first information recording area
which is indicated by the identification information; and
15 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
20 latest version information is used as valid pointer

information.



