;e3eQLLMQ. JO0zP6PTONt 2' 'a RECORDI NG MEDI UM The present invention rel ates
to a récordihg nmediumfor storing real tine recording/reproduction
information, a method and apparatus for recordi ng and reproducing a real
time file based on the real tine recording/reproduction information, and a
file operating nethod using the real tinelrecording/reproduction

i nformation. DESCRI PTI ON OF THE REAIRBING'MEDA/MOoMput er or audi o and/ or

video (A/V) apparatus constituted of a file systemfor an AV &I ired
to be recorded/reproduced in real time, control information re@mmwmmmmmm]
that the A/V fj i ' ecordi ng/ reproduction file i

recorded in flﬁlbﬁpoﬁfiﬁgﬁygﬁﬁ(?ﬁon Thus, it is inpossible to rept®euce
inreal time a file conprised of data bl ocks physically scattered on a
recording nmediumeven if they are logically successive. Here, a

conventi onal fTHeepspeitemventsors hedates itn &|r&ordingi medimnprfos ethrimfg feal giment r ol

information having, the length of a fiile, informaji on on the posjtion, of
file data, infEreHIRESRPIRANIRS Irmage wegbmf m&f)@@?aa?t}l% £9F feording and

readi ng/witi i:le, - i@ NEf | d t.arned. j.n j: £ L gnat ed
by the fi1e corpPaptingie R, imBnfic bald o in seisHmlclrRBRhld RRRodiE L
control i nfor naformatiors ahd a $ile opeeading amedhdd wsingcthe eeal time ecopding/tdpeatiiction
designated by the read file control information is then read and
reproduced. SuBP™Rafitnod of allocating a block of a fixed size used in the
conventional file system cannot guarantee real time reproduction of a file.
That is, recording/reproduction of the conventional file systemis

descri bed by tRESGRIRBEOMOEXEEH REMARERART i n which two files occupy bl ocks
on a disc as shown in FIG 2. Here, a file A requiring real tine
reproduction, occupies blocks 0, 3, 5 and 6 of the disc, and a file B, a

general file, i %ﬁffé . i cess
for reproduci nng;l%t(:\c %{éHp? |§:Ir E} I salgldéo%éﬁ%om) %pr?q%aﬁ;esrbﬁnrgg?&% '? té%fi%bsﬁj_g'tgwﬁgf’i S
read. In the smcANfik squirtd acke t:cosledeeprodedd fimreal kimel benttdliinfdbrmatign bl ock

3 is read and played back. In the fourth step, the bJock 5 .is searched for.
In the fifth Jepigsentingdhat the dilgjsea rr@aédnamewﬁp gemseduetion filg Hg not

convent i onal fiek SaayaAE ortioh il BARAPhEOR 1 R3R8E B 3 rebhddict fitkallE

recordi ng/ reproduction is not recorded evén n recor e requiring
real tinme recao filercgmpeipedalidatd bincksephgsitallyascatergd o atecbading matiuii esen if
recordi ng/ reproduction ils not considered. Thus, real tinme reproduction may
not be achi eveley aRdegically sugeessive-e A (for exanple, a video file) of FIG 2
requires real tine reproduction, but the conventional file system arranges
data files w thout consideration of the requirenent of real tinme
reproducti on, Hérasa cenventignah filcsystem, tae shewn it BIG. U pisedngpmisedgf fileagongrok. | n
sumof a s tijte and a

Fead ti e mustnGETEHe PEYng i eae) AbHlek HpiaIod o e RS AR R diF HPow ng
eXpression.  jnformation on the possibility or impossibility of reading/writing a file, etc., and file
data stored in positions designated by the file control information. When a file on
a disc is read, file control information is first read, and file data in the positions
designated by the read file control information is then read and reproduced. Such

a method of allocating a block of a fixed size used in the conventional file system

cannot guarantee real time reproduction of a file.

That is, recording/reproduction of the conventional file system is described by taking
as an example the case in which two files occupy blocks on a disc as shown in FIG.
2. Here, a file A, requiring real time reproduction, occupies blocks 0, 3, 5 and 6 of

the disc, and a file B, a general file, occupies blocks 1, 2, 4 and 7 of the disc.

AR
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seek time + read tinme < playback tinme ...( 1) In order to prevent a screen
frombeing i'nterrupted, a next block nmust be searched for during reading
and reproducing a current bl ock before the next block is read. However, in
an apparatus for driving a disc such as a conpact disc (CD) and a digital
versatile disc (DVD), the seek tinme is sRgnificantly |onger than the read
time. Therefore, real tinme reproduction is inpossible if the next block is
not physically adjacent to the current block. SUMVARY OF THE I NVENTION 3
The present i ﬂ“heptqccss thmprctupmgphmﬁled@ssanpB@W di ng medi um conpri si ng real
time files re i real. t ordi ng/ reproduction, and a separate file
in which is s é_ng[e%ﬁp’ Hoﬁiége% 'dl ng/ reproduction information for
ensuring real Iﬁfh@%eéo‘?ﬁ%ﬁ%' g%ﬁggg%@ﬂ@& of the real tine files. The
separate file 1 n which e real time recording/reproduction information is
stored may belmtheithied StBT,AISCKS MWdandpiwldhaelal time file, respectively,
and having a i rmat. The real tine

eal ti a RTRWf
recor di ng/ repﬁ‘b@’ﬁc,f?‘i“gﬁs"??r%?ﬁlﬁ ﬁSWhF fTude file indication information

| ndi cating ¢ N ylofifuf §éf}, bldck®s ehd Eard R bAEpLIA bdckITe
recordi ng/ reproduction. The real tinme recording/reproduction information
may al so include at |east one of recording/reproduction bit rate

i nformation, nforrratlon 0 ni mum cqnt i gyous st orage bl oc satlsf ing a
condition in Hhithh CBPWHQE{] ﬂenﬁ'sﬁn’a“&?ﬁ ‘ﬁ fmafion,ass ‘Bﬁtﬁdl‘é{k@rré%}te ®than a

sum of a Seekrécbm?n@%g{oﬁu ﬁ)ﬂqs ﬁét'}?c ?tied%vgx{"&vﬁetpllee&hmk% fﬁ@r g‘iieal?ﬁfdé next,

and information on or ensuring m ninmum.c nt| uous storage.
I n anot her fommordlh@/rqpmmenbn |arda6marrangerpe1mfodeal time mcordﬂmgig:prmhimimn is
conprising real timg fil requiring real .tine re eproduction; and
a vol ume st r u@ptsansidered- cefi‘“ ’éi'%pc’gP?ﬂ H%tbor\‘mf”én% \/\hi ch is stored
real time recording/reproduction information for ensurl ng real tinme

recordi ng/ reproduction of the real tine files. The real tine

recor di ng/ r epiThdids, ithe ﬁlmfmr(fmt exampigya ividdoufike) fafl BIG. n2lireqtites rrealnfimenat i on
i ndicating that the real HEfI|€S requi.re real tine

recor di ng/ r epFad ctigh, b‘Fhé onventippal z‘lﬂ%rsﬁﬁtﬁ@/ ragﬁ?%ﬁuéi‘t?‘oﬂle? nVihoRdt i on

may al so incly 1@&atiq%a§f%@ﬂ3§1mpéméﬁ89f£l g Eﬁa%d?féﬂ&ﬁ IR éaugmg &5Geento

information, information on ni mum cont | guous storage bl ocks satisfying a
condi tion i n bhimerrppted barddg playlackf Iraoxdenrtloemordi’mmoducocﬁlkesnn repl Gategthet han a

sum of a seek ti a read ti of a | ock t e pl.a ack next,
and i nfor mat i GH™M aée“gﬂ%f% a{qaggquedpu% § ﬁ‘ﬂﬂﬁﬁﬁ?aﬁg f‘? ?ﬁﬁ?'é’wgt or age.
4 BRI EF DESCRIIP{LHG%]I% .NGS The above Obj ectives and advant ages of

the present invention WI| ecorre nore apparent by describing in detail
preferred enbodi nents thereof with reference to the

seek time + read time < playback time (1)

In order to prevent a screen from being interrupted, a next block must be searched
for during reading and reproducing a current block before the next block is read.
However, in an apparatus for driving a disc such as a compact disc (CD) and a
digital versatile disc (DVD), the seek time is significantly longer than the read time.
Therefore, real time reproduction is impossible if the next block is not physically

adjacent to the current block.

SUMMARY OF THE INVENTION



attached drawings in which: FIG 1 is a viewillustrating the

one-di frensi dnal structure of a recording nedium the structure show ng the
rel ati onship between file control information and file data; FIG 2 is a
view illustrating an exanple in which two conventional files occupy bl ocks
on a disc; FIGS. 3A through 3D show examg es of storage of real ti rre

recor di NG/ 1 epHad el Andlokibh it ot HroYidR! d RBorAERARLif dofptilfighed

I nvention; FIG Is a viewillustrating an exanple In F’ tlme
files accordi m'xyestreqmm maletsnﬂtecmﬂmgfreproducnon,rqndlasephraté fitd iniwhich nsetmtrecguous
st orage bl ocks, occu bl ocks,K on di sc;. FI G IS awewlllustratln t he
one- di mensi on&falstt#m tlIF‘é’r gienre ‘BPng‘nFPéﬁiaHﬂ‘i‘f(f?r r EBBFABngreRbalifg np AV

data all ocate age bl ocks according to the
present i nvengldgﬁ&lﬁg{?@é&%ﬁbéﬁﬂfﬁg%&%?@uﬁ%&s il lustrating exanpl es of
copying a file canpri sed of m ni mum conti guous storage bl ocks according to

the present inyention; Is a flowhart illustrating a reproducjng

met hod using r é‘ﬁlseHaF%ﬁ}eéE (Y‘fhéﬁhrfb? reahtimg treerding/feptoduston; information igsiosed o an
embodi ment - of rﬁ:ﬁfeoepc{ ﬁl%e‘ﬁTRW!?g}V(%"’ in each real time file, respectively, and having a

real time rewritable RTRW format. The real time recording/reproduction

information may include file indication information indicating that the real time files

require real time recording/reproduction.

The real time recording/reproduction information may also include at least one of
recording/reproduction bit rate information, information on minimum contiguous
storage block satisfying a condition in which playback time of a current data block
is greater than a sum of a seek time and a read time of a data block to be played
back next, and information on a playback time for ensuring minimum contiguous

storage.

In another form, the present invention provides a recording medium, comprising real
time files requiring real time recording/reproduction; and a volume structure area of
a predetermined file system in which is stored real time recording/reproduction

information for ensuring real time recording/reproduction of the real time files.

The real time recording/reproduction information may include file indication
information indicating that the real time files require real time

recording/reproduction.

The real time recording/reproduction information may also include at least one of
recording/reproduction bit rate information, information on minimum contiguous
storage blocks satisfying a condition in which playback time of a current data block
is greater than a sum of a seek time and a read time of a data block to be played back

next, and information on a playback time for ensuring minimum contiguous storage.



5 FIG 8 is a schematic block diagram of a disc recording and reproduci ng
apparatus applied to the present invention; FIG 9 is a view show ng the
flow of control for real time recording/reproduction for _ a real tine
rewitable system FIG 10 is a bl ock diagram showi ng the flow of data for
real tinme recording/reproduction for a rdal time rewitable system FIG 11
is aviewillustrating an exanple of allocating an unrecorded/ unall ocated
area in a real tinme recorded/reproduced file; FIGS. 12A through 12D are

vi ews il | ustr BRIEY RESCRIPIONT OF ¢t DRAGVINGS of a real tine

recorded/ reproduced file; FIGS. 13A through 13D are views illustrating file
control information corresponding to when different bit rates are provided

in different tf : ' ' i | ' i he
entire fi1o das on oo ivnand Adntah of fe jadent Hendch UEKORS Ml 21 ng
partial del et iapparadt byeascribingan detaib prbdettademnibodines theleef wiah ceferBidSEREHETI ON OF
THE PREFERRED Eg@d&l MENT Preferred enbodi ments of a recording nmedi um for
storing real @ftADed SEIVIRETIYWIER oduction i nformation, a real time recording
and reproduci ng nethod and apparatus, and a file operating nethod using the
real time recording/reproduction information will now be descri bed
referring to tFi@. histaviewdllubtaving gs. oretdinensdnal btraotgle of B redooding xasdilmes of
storing real tinme recording/reproduction information (this can he called
real tinme rec élpq:ﬁt!f\l@yuft‘e?bpmtbp islationship beiyeen file control information and file data;

FIG. 2 is a view illustrating an example in which two conventional files occupy

blocks on a disc;

FIGS. 3A through 3D show examples of storage of real time recording/reproduction

attribute information according to the present invention;

FIG. 4 is a view illustrating an example in which real time files according to the
present invention, comprised of minimum contiguous storage blocks, occupy blocks

on a disc;

FIG. S is a view illustrating the one-dimensional structure of a recording medium
for recording real time AV data allocated into minimum contiguous storage blocks

according to the present invention;

FIGS. 6A and 6B are views illustrating examples of copying a file comprised of

minimum contiguous storage blocks according to the present invention;

FIG. 7 is a flowchart illustrating a reproducing method using real time
recording/reproduction information according to an embodiment of the present

invention;



6 imformation) according to the present invention. As shown in FIG 3A the
real ti'me recording/reproduction information can be provided as an
attribute to each real tine file. As an exanple, the real tine

recordi ng/reproduction attribute information can be stored in a extended
attribute field in a file entry or a stregamdirectory ICB (information
control bl ock)ri6i ghich WheMakc blobie dRYMhESN d Sis@redBidney &Rl reftodicih@ipatathd-J DF)
system Alternatively, the real tinme recording/reproduction attribute

i nf ormati on capphed wtthe petsént inventibrg i dentifier descriptor field, a file
type field, or a flag field anong an ICB TAG field in a file entry. The
file entry can be called a file control information area or a file
structure areg: : ) Do i d ' [
attribute inf gﬁ%?%ﬂﬁ@%%ﬁ@%ﬂﬁﬁ rgl fg?%?reﬁﬁ?%éégﬁg{rggﬁ tog{ril%fo&lle par ea
(i nformati on arreal)tithéresaitiblé systeem;For exanple, in the case of a real tine
rewitable (RTRW format, real time recordi ng/reproduction attribute
information can be stored in a data file named RTRWTS. VOB. As shown in
FIG SC real diime;d §50ndbRak! AR Cdgifl | ibDub® IgF BAER O TediOtinkACh
file can be stored In a separate-tile. As an exanple, real tine

r ecor di ng/ r eprrechedingfepraducdtioh dbrea tealf timeredwritable apstéra; st ored in an
information file having an RTRWformat named RTRWTS. | FO As anot her
exanple, when the file systemis the UDF system the real tinme

recordi ng/ reprgguet i 41l i,nf i : j

Structure ar o Septic upilutlfig o Rpipls G i LRSI
Ther ef ore, wheareaiaalreilitinke reecrdedirepgoduepd Gitkycti on attribute information is
stored in the volune structure area or file structure area in the UDF
system the real tinme recording/reproduction attribute information is first

interpreted u i : j 1 . I n
recorded/ repr %g{l}(szggy ,]ert]ﬁrr l%t?)hn%r@%vg{)l}lg?[ﬁ%fng%xgﬁék% ﬁfreer@%‘rag{ %Z&(?%} ér)llfsaoltrergrpwglt i on.
7 Real tine reaimefcoged/esproduced fitey fil e indication information (e.qg.,
identifier = "AV file") representing that a file requires real tine
recordi ng/reproduction is included in the real tine recording/reproduction
attribute inf t{ j ' ' . 1 MU

cont i guous ot oSl B LrfUERIAD. B AR i R0 P Corblof il odhihifieite
reproduction tto wheh differemibitantel are prowided ingdifferenhtzestiomsdndgviensan idaitiealbge,
recordi ng/ reproduction bit rate infornation, and information on the

cont i guous rec%trréterigpl?(é’ﬂeédﬂ&q%r?g(ﬁél,ataastecﬁl‘é%i@?done can be stored in the
real time recording/reproduction attribute information. Here, if there are
three types of discs AL B and C, the contiguous recording/reproduction type
i nformati on c&diGSe lgAedebeghrild€dares vieoss| ibwstratingpparfial= déletia8 dfbres] timegpe B =
1.4 Mops, type C = Mops attribute representing whether files are
currently arréﬁ%@edgﬁp‘é’éiufg]@@ dacor ded/ reproduced in real time, i.e., an
attribute representing the current real time recordabl e/reproducible state
of files, is also included in the real tine recording/reproduction

attri but e i nf BSCRIMTIOREAQF TTHEBRREEERREDNEMBQIDIMENTT on bit rate
information is stored in the real tine recording/reproduction attribute

i nformati on. When the recording/reproduction bit rate is changed in each
section, | NfOIPRlR AOGIFRI o 1) AcBtatted! bdtufll B soAE YaH UineAnd
sections (e.g., position information) can De stored in the Teal tine

recor di ng/ r eprrechirdingvepraductioh infermationy aredal time rédoedingandueprodhtingaitieodyal ue
of the real tia:;rlg recor di ng/rgprodhc?tion bit rat an be further stored in
the real time 88cAPRARHS epPddidct flsn oparatingyt methodo skt ofhe Hesak timee
control infor ' ' Mo ' [
recording/r ep?g‘gcfJ tfgi? F@%Prg?l?bﬁpg?{eﬁ?ﬁafggnvg? ?{gh‘b&l %@g%&t‘? ?fgﬁﬂlgf{? :ﬂgwac]{ea ?Eecdt
managenment i nfdeawimgs.on, file buffering information, file allocation
information, etc. can be included in the real time recording/reproduction
attribute information. That is, if file defect nanagenent information is
stored in the | 2Rl [ ' i ' 140,
repl acenent ofmg'@d% e@ﬁu@%@ﬁ%oﬁ%ﬂaﬁﬁ%& S’E%?r@gé{?%ttg‘lr‘%a&‘?‘g h-%{/)r?f) %?Pg%t ed
when readi ng dhfosmitiomthigi ¢am, bandalfedr tdudbr timeaekiconling/reproduction ofttribine
defective block is not attenpted. For exanple, file allocation information
such as non-allocation of a defective block replaced by a spare area as a
data bl ockcan be stored in the real tine




recordi ng/reproduction attribute information. File buffering information
associ ated with the anount of data to be initially read froma track buffer
and the amount of data to be recorded in the track buffer at a tinme can

al so be stored as the real time recording/reproduction attribute
information. Instead of individually stod ng many real tinme

recor di ng/ r ephEHRitioR) akbidihgte tRSprestnbinentionl Asdab®RA in PRNBAS R TEal time
information, file allocation information, and file buffering i nformation,
the conditi onsedoodln@/mpmdulcmmlgformtlon ca«rdoefprb'@deChasan@Ittabsheftm eathireal dimg/ pes,
andthelnforlr}ﬁ |u§n of th asstfledt i S recor%gcli) flreal time
recordi ng/ rep f?‘bﬁxaln? & 1eP1 e éecio Wﬁfquﬁtmélr uenm pmatgRgan o 4qy
real time recqpdididd 39 xeRuedutib@e e iP8 A€ Bh#Y 8F a JHREmMEHARIS 1CH®

foll ow ng types of information can be provided: type A® a data bit rate of
| OMbps, i npos gintforhiatign cdntral blodgtfiethwhdn afildaysern ﬁmhntansahdnﬂefcﬁmat (éDB) ock
repl aced by a spare area, and inpossibility of reattenpt of reading upon
failure in red¥¥$; and type B: a data bit rate of 8Mops, possibility of
allocating a data block to a defective block replaced by a spare area, and
inpossibility of reattenpting reading upon failure in reading. Meanwhil e,
referring to RAlernativelyythengahtimexeoqidimgatprodadtioni attribtiutd asometioni caadbeof

m ni num cont i guo st ks .occ i bl oc s on a_ di sc according to
the present .ﬁtpé?ffmﬁeagm? i%pfar?lﬂ\éea etyer gl peaflag figld anenetuct i on.
If a m nimum t i

expr essi on 1§D R B aTeHn. BEtRhFiH ”#%rﬂ&ia filgechkoliofhation
time in units aeda dradile birodtine.areBhat is, the real tine file A occupies bl ocks
o, 1, 2, 3, 5, 6, 7, 8, 11, 12, 13 and 14 on a disc. A 9 general file B
occupi es blocks 4, 9, 10 and 15 on the disc. The general file B not
requiring realy h@%mr' t Q%PESH i : ck
conpri sed of onsteg IOCIEIFFI%EB héépggf%:‘rﬁ@ogﬂjltr y&ﬂi&%bag@gﬁ lzlgdgﬁn@ﬁtsrsl?%gn be
stored. This Ieheicilepande aloked mmrpmiﬂmnmisedtameaa(lmfennaronca&eaa iméxh.fildhBof i | e A

operates for real tlrre reproductlon as follows. In step.1l, blocks 0, 1, 2
and 3 are rea&xamﬁ legippthy cage cﬂfka5“’?‘3t‘%aFWBbIFoQRHﬁWDn@“ﬁ%y’S%P“Eﬁ t he

bl ocks 0, 1, ep 4,
bl ock 111 5 seetifngroarBaght stribledplmaioR opd o 3ot ALE Pfte g P

step 5, bl ockRTRW_T8,VAB. and 14 are read and played back. If no areas for
conti guous bl ocks capabl e of satisfying the mni mum contiguous storage

bl ock exist on a disc upon storage of a file requiring real tine
reproduction, {&GEEANBIRNHd Peﬂalﬁfnk?ecbﬁmﬁg RS bfiby iR Hation for Badtfr N1 NG
message |ike "contiguous reédording i s no 055| e m ni num
conti guous st d‘ﬂagmbmlmkdbms&pmtgrfm edls asexanmldgmabkmamtordmg/feptaduumrst ored
in the desi gnate bI 0 ength ?" is. sent, and if ser
requires stordY ’é‘c té"’b‘é‘ﬁ bgstared, i ‘P%?“t“ﬁ@omﬁ?lmmg@é}rﬁ of?%mgtt or age
bl ocks compri %ﬁﬂl af PR HISORD, A ahither ERfole, \Whkrdb Ufle SstédiSs the UDF
initially-desi gnated m m mum cont i guous st orage ock 1s"stored in the

i nformati on asgstemathedealitinie l'ebmdnlghepmdmtmntattgbmeanibrmatagecahIbc(storécbmgt h
included in the real tine recordln re ﬂ&g‘_{mtlon attributes, Eﬁlﬁ'

i nformation i ALYPS HFEHEAAEPHR :ﬁ?&g stgietyre prearas powp dp El5130-es makes
real time recording/reproduction inpossible is stored in a current real
time recordabl e/reproducible state attribute. This is done so that a file
to be copi ed Clwrdferecwhern pabtirsé yecordiug/regraslaction gtibute infbrmation is stored in

recordi ng/reproductl on file when e file is cop dlffe ent discs or
the sane di sc.th$ ¥olume g’é‘?’lf‘“’?ﬁ&ﬁ? F‘B}Ft“faaafia.wh%%ﬁ cé‘i?& s a D

drive and a \(Rcﬁ’%lhgﬁcr%t)?ﬂ’du%ﬂ aﬂnﬁﬁﬁkmgdrﬂgtu(r?ls%mt ﬂmte%?@ﬁ-h @oﬂ%&dtﬁfﬁ@t |y

| onger than a rea
volume or opening a file, and data is then recorded/reproduced in real time

according to the interpreted information.



10 ‘which is expressed by seek tinme read tinme, can also realize real tine
reproductioh if it satisfies the condition of expression 1: seek tine +
read tinme < playback tinme. Meanwhile, the m ni num conti guous storage bl ock
limts the allocation of a free block on a disc to satisfy a predeterm ned
purpose. Here, the free block means a ndn-used area having no defective

bl ocks or a rem ikRBEQréihEReROMItHon HRY indicich ihhﬁ*&laﬁ@r{'(el?%?, HaRthicby: rawser. |f
the m ni num conti guous storage block is defined as 16 blocks arranged in an
error corr ectfile!) repeisenfiECB)at blfde kequirkereal time a¢dooding/feprodimtian i inclnded not
possi ble for |less than 16 cont,iguous .free.blocks. Also, the .allocation of a
data bl ock i dniRgre Q%‘BF EFICQ“’((3 “"%60 fion gfriRpte ¢ ‘é‘E‘%‘PBc@é‘“}n&H@%"ﬁ'@aB%r t wo
ECC bl ocks. fhd] MEBBHS stof8E in3aR i se of
recordi ng andl_&{@Brsz) S’c:{}rllgHgMg\‘/%ﬂI;\’g\%\/l |£§rﬂll anS Eé% Wﬁamﬁ‘@aﬁw‘gﬁﬁ&t{ P?re dat a
is stored on gpyssionlll, yeprodudtigntime limfonkaiomnfoa etswring minismek corgiguoasir s, and
thus recording/reproduction is prevented from being interrupted. wever,
since contig praet| weRdngGepiAuttin ft¢ €S, inferragtion, Wni'&?ﬁ%ﬁﬂt‘?‘bd fis
storage bl ocksngoialsGUlAGRE réRfaitioh fhedst (b4 ohEein Be HWred | i

recordi ng/regcrolggﬁcﬂson atlt %Iﬁﬁlt es lo??gpf?tl e, gnd rneal g?ﬁemé:n}:Paetrfaatalitlsm? ecor ded
i n the m ni nustardinpireprodisctioh atteibwte lidfomkationn Helné, $f therg ard theeei typesrof dizts on of a
screen can be prevented. If an MPEG pl ayback bit rate (=Vb) of 8l\/bgs, a
seek time of A58nand £, hgFoptiguqus; @c?rdv-ce?_ regroduetign, &peainfprgiakionrcanob® byt es,
and data havgé}gdel?&ﬁiﬁécpa%"fﬁll(‘?v%h conprised of 16 blocks is recorded in a
recordi ng nmediumsuch as a disc, the nminimum contiguous storage block S can
be obtai ned according to the condition of expression 1 as shown in the

foll owi ng expression 2:9 1-Vb/Va) ~ (2048 ~ 8) ~ S > Vb ~ seek tinme/ 1000
... (2) From tHpreAsxh?-88 Mbns, type B Tl i b®RG g8MEPSt or age block S is 261
bl ocks. When data is recorded in units of at |east 261 bl ocks designated as
the mninum 11 contiguous storage block, real tine reproduction is

possi bl e. Howkn eattribi#? répreseking onhietlsqrofilés nare t curfentlg oarranged e BCGobbocks can
be designated as .the m ni num cqnti guous stQrage bl ock. Here, the .

predet er ni nedem;ﬁﬁ@@erngcq%n&é &, Fecdt ﬁ%ﬁq@wms therPupRatFealtimeraxi num
seek time is j E%bl c onprj L I esjgnat ed as
t he m ni num c%g(g}?g%lg/}%ﬁ ét%l%;}g%e COSE, hlae%’d a +1|§($ndltn glﬁlfl%)[g @ugﬁéirsegt ﬁlergé;eek
time added asresdrding/reprodugiionsstribnteAnfoambtiee bl ock al | ocation net hod for
real time recording and reproduction is classified into steps, and the
steps can be arranged as shown in Table 1: [Table 1 ] nunber of contiguous
01 ks Pur oS el itk AkGRIAGRRIAENS, bFTEAnTARARHPRY JERAN RO L Ume

ti mer ecordi ng/ reproducti on t weenbl ocks requiring a see
of 600ns s econd2d@dingheproddion attributn dreformatiolin SMhénthe reeatding/reproduction bit

ti mest eprecordi ng/ [ eproduction betweenbl ocks requijri. seek ti.nme
of 150mer 1 1t "Eleuy SBuREq ik Eschaeetin. ATBHIR SRS M ABrRPef bif fate
andr epr oduct 'ﬂi‘ués%ﬂ”se@ﬁ&l#géhé , Poﬁii&?kﬁf@ﬁﬂ&ﬁﬂ) Qhﬂ%_sst@?é% ltinstﬁé & Wichdref 1 1 st

step) A/V data 1s recorded eproduced by arrangi ng ocks satisfying a
i mtation onretdrdingireproduntion attribyate irfoshaiioagEhdunaxinuhalbmvablenzdue afithd| ocks

depends on each . . . . .
P real time recording/reproduction bit rate can be further stored in the real time

recording/reproduction attribute information. Here, the control information of a
spindle motor can be obtained by using the recording/reproduction bit rate

information.

In addition, file defect management information, file buffering information, file
allocation information, etc. can be included in the real time recording/reproduction
attribute information. That is, if file defect management information is stored in the

real time recording/reproduction attribute information, replacement of a defective



12 step, so that the bl ocks can be physically connected to each ot her,
whereby real” tine recordi ng and reproduction can be ensured. For exanple,
when there are three groups of bl ocks of the m nimum conti guous storage
bl ock: 16 bl ocks, 272 bl ocks and 1088 bl ocks, and the seek tinme is 150ns,
the possibility of real tine recording/r@producti on depends on the nethod
of connect i ng KRR WAkIPE Kare didals Act attdhipfed Mien bR S or WHESy RAIRCKRS fubther 16
bl ocks are sequentially arranged, real tinme recording and reproduction is
possi bl e, and redding drovtitingédfshe dafectbieddéck iamdt at@dspted.ocks are sequential ly
arranged, real tinme recording and reproduction is not possible.
Accordingly, the m nimum conti guous storage block can be effectively

recorded and fg &&Eﬁ@@,qﬁlé Rldca@dn itnﬁfgmgﬂéﬁ %htagﬁoﬁjail?%ﬁ%ﬁgf‘a BéfeBIRANSKOY

steps and the bl oc onnecti1ng ne Meanwhi | e, e end portion of a
file is not fir¢pladwby ha apartuarba dat a deta iblock amibeustocxinin ghousals timeage
bl ock as shown in _FIG 5, even when the file is ch,orded according to the

condi tion of THROTHEFRRAuCEoR MR tigne Fileuiering infprmatignagsociated
representing that tggmuﬁd fo%e ihf?ﬁgy 'Péalfi' frif] a3fER bRl d RE ahfotdnPE  noOt
recorded is stored as real tinme recording/reproduction informtion, thus
al | owi ng real daiarte bplresplodeckin tigotnackddiffier atreatime eaw aldb bg stofdtbds the real ¢ifvex r i ng
to FIG 5 show ng,the one-di nensjonal_ structure of a recording nediumin
which real ti ﬁ%comnaaﬁpamﬁ{ca%aﬂv te HEomioRum conti guous storage bl ock is
pl aced, real time recording/reproduction attribute information in addition
to the length of a file, information on the position of file data,

i nformati on ofnstédad of ukvitudllytstoring mangp ecad titne lredoyding/repemitctigy adributesguch fi | e,
etc. is further stored in file control information posjtioned at a. disk

bl ock # 1. Twes fHeflefshmasrgemgnidniorsation, fle allogation infprpatiopngnd fde Buffering; > gat a

bl ocks are all. tq.fl . £ . t j 72 data
bl ocks for thé&%%niﬁgn(ﬁlm&godr?ha%ﬁg%goqgggéggg g{aggﬁﬁaﬁlgs %Fﬁgggbgﬁﬁtg%gg’ond
file data posiahd othed iformatibins lof bthec klagsifiednyp&0Qds deecarded 1ih bl @edds tigmed 72

al | ocat ed/ unrecor ded bl ocks ar&al |ocated to third file data positioned at
a di sk bl ock #esordipg/repsodyctign filg atirghyte infopmation grd; 1pAhis Braysasy Feh time copi ed
on the sane di ! ol bt afg i186idd t be
arranged on tﬁi&é@éﬁaﬁggﬁg&ﬁggﬁﬂ%l me arcﬁé%gre?{i ngr/‘?lep odd%{oolﬁ été[&?%%

i nformati on sdnfofmatidrheanfbelpeovided: be pl ayed back in real tine. If the
arrangenent of the data blocks is not possible, the data bl ocks are
arranged on the same basis as the arrangenent basis of general file bl ocks.
Here, the real[tl Mol r i i | i i.nt ai ns
the original a elr‘im;%? gtg;%Eltﬁjg{r%qngt@%&g%ﬁﬂogﬂgﬂﬁn%gﬁc ?1“?%55 g?t Elrb 2akqtgiarre
recor di ng/ r eprdefbotive block gepbaetd by a apare areandndr iamosdibiliy of reattempt of reading

recor dabl e/reprodgzﬂ ble state attribute. Al so, when an operating system
(0S) detects dBPRENWRINERURG WA a di sc upon copying of a file, data bl ocks
to be copied nust be arranged in consideration of the original real tine
recordi ng/ reproduction attribute informati on and nmedi um def ect nanagenent

i nformati on reygerBteddatabiaraectBMbysy possibéity of albdcatiniDa flata Block ¢x adpfleetivenhen
the m ni num cQnti guous orage bl ock i.s, 40 h)ocks.as shown in FIG 6A data
bl ocks ar e ar DIRRSCHDIARCE b & e impogap G by EaUPBRIR SRR’ copy
a file on, as féinﬁ‘%%ﬁi G 6B. On the other hand, when the OS does not
detect defects recor eg n the SDL, data is allocated to bl ocks other than
t he defective block area in an application programfor copying and in
consideration _of real tine recording/reproduction_atiribute infornptjion as
shown i n FI G Mesmwhile referiiag & HOofehoting an exapis of ﬁf@i time giit}s&awa{? ¥t hod
using real ti g, (HGA S RIoP4HAISAY o b8 orP RE de¥ddihg t6fh

enbodi ment of m{ﬁﬁ{e pr ecgielﬁg‘({uns{eont g&nb Adagﬁsr@’irlrgsaﬁl oadoed on a%??alygr ine step S
1 O 1, and ther¢gkeatiavemmadsfike Add afile reqerng reahtiib eemodiction. Hiagpintnifi?. A
determ nation of whether real tine recording/reproductijon .informatjo
exists on the CVB‘I‘%H%‘S é?o_é%gei oqlf‘aﬁgsﬁwg_stg%ﬁ"@ﬂﬁ%g{ ‘?le’?sé‘é?f‘qtlﬁ ﬁgmprlsed of
recor ding/ 1 epRUANIANHHOATRILBRICEt PaF ifR ih Uiy OF MIPHREES IRk By RCK of
files is set in consideration of the real tinme recording/reproduction

i nformati on, ireal3ine0fil® AlOckupiek blocks 6 192 BrigbNE@, i h 12t €patsl 146h adisaf Aer step
S 104 that no real tine




14 recordi ng/ reproduction information exists on the volune area, readi ng of
the volune area is conpleted in step S 1 6. Thereafter, a file is read in
step S 106. It is determ ned whether real tinme recording/reproduction
information exists in the read file, in step S 192. If the real tine
recordi ng/ reproduction information exist@ in the read file, playback of the
file is set | Beh@RSfild® edcupies Block§®, 9,8@ anidi IFEon tAE Afse! mérééﬂérgﬂﬁlétB a6t
information, in step S 108. If it is determined in step 107 or after step
S 108 that no requring reatdimesepiodigiiphhepa ourisinoeontigfans swrageblaskicomprised t he
read file, the read file,is played back i.n consideratipn of t her .t he
eal time recof BRPHE SRS Bl B SRS s i REren S SLaSlerh 1Bishibek 100
Here, when reabndrhifEcdrREpéiisRgh seRbostucdis@n i nformation exists in the

vol une structure area, steps S 107 and S 108 nay not be performed. Al so,
when real tinme recording/reproduction information exists in a file control

infornation area,.,steps S 3, .104 an 1 not be perforned. FIG
8 is a schenatlipg filg %emt%fég&%ﬁag?msf%nfggwﬁeerﬂso?f’ﬂ@‘x%nd reprgduci ng

apparatus to be applied to the present invention. The function of the
apparatus for recording and reproducing A/V data using a recordabl e and
rewitabl e di duwstep 1dblockie®] 1i Atand Bacoredd.ng and reproducti on. Upon recording,

a codec 110 c resses apd encod audj o/ vi. deo ( sl gnal from an
external bi ts?‘ggtﬁ u@l"ﬁl@gés ifé@@&‘fi%ﬁ%&?@ﬁ%éﬁ%ﬁ&%ﬂg%awi tes
dat a conpr essggRG8opALITs, 607@nd 8GR a0/ r eproduction bit rate (Vb) to a

track buffer 120." An error correction encoder and decoder (ECC) 130
error-correct lestepdeblothél datearched far doring plabackrofithe tloékseh, 612and Beads t he

error-correction encoded da { itel/rea it rate Va, and applies the
result to a piI’&RtGBguWPPkSlﬁOﬁgAf%H‘,ad %@E@éa‘fg@?ﬁ%ﬁ%@% real tine

recordi ng/ reproduction information generated under the control of a
controller 170 to the pickup unit 140 so that the information can be
recorded on alf/nd arees $drraontignaischlecksaapablé of satistying te mirimnmadantiguausea. The
pi ckup unit 140 co:ﬂerts.the error-correct %&glencoded dftta into. a radio
frequency (RFFIOSIEGRARCKEXIPt on 35i5cMpeR HOragR ot REleraPs Bit! AMAreRrodUsorHer e,
the recording LQdhs W $REAR R nét PRNsHL.C HBVer,l H0a OAmMy MeBGgt Nikedi SC

| 50 is controlled according to a servo control signal fromthe controller
170. Upon r epr'csitighowsrecontling is mxipossibie Skeadighelmingmuspeontigadus storagefhdoakat i on
is stored in the file control inforpation area, or, t.he volu strugture
o ea, but 1 eri 5 deneeteEe o thok e A e orBh B R desieastd HapE gl
initially reads (oM hsel,” #AKifIhE (16 reflited sMrh@Cahd Gl Eaf BE MhéPh el ect
managenent information, recording/reproduction bit rate information, etc.
are read in acnvaimnen contigupessionage bibcks dompria¢chofione blocks bl thisccasm thehwalusasi s of

the read infor ion,. File.data to.be satisfied t ondi tion. of the

i mi tum cont | Ghats TatiEE Rl muTEE GO RETEECHoSes SOr i Mke, r ead
bit rate Va. Th@rmh&RM didchudiBah the nBihinim CORtigdohd RbrageBIodERnpit ihd18dddCC 130
via the pickup unit 140, and witten to the track buffer 120. The codec 110
reads data wr iin themedl ¢intetrecardiagieppoduction ateributes, buténformatiodiimdj¢atiog thadithet i on
bit rate Vb, decodes the read, data, d reproduges A/V data, \Wen .

recor di gl 1 epPBERESTER dit CYFEPLY NpH JilEs STk ekl TR diEFPIOfifigion
recording/r epriﬁgeé‘swl@is dtore@ iR CuRBnt fellBiRO RicoRlabRIredrbdubleatls aftdiuteoNt Ol
information of the spindle nmotor 160 fromthe recording/reproducing bit
rate informat i Bimis py doriechodhdtraofibetttr be popikd panubé contigoouslyltredted BOCreaOmeand can
drive not only the spindle .notor but .also.a seryo hanism FILG 9 is a

U ew showi g THROMPGRRGPCHEHR B whgh kS ifpsripd S ARG AR af o gi oc
to which real gidone real tine recording/reproduction attributes are

provided, in areal time rewitable (RTRW system The RTRWsystemis
conprised of an application layer 201 for producing a command associ at ed

with A/V data recordi ng/ reprodugtion, a Wndo kernel . 202 . f interpreting
the pr oduced dBHRERCCICR et Atk P8 apRartun s hand (o driveand D SHTEhe sam
as the file s : é?AM ki i i

correspondi ng Eﬁg}a?’%erll@g{é)%:/ ri ng?mt%zkl hgga({:dct) %r#g?fhﬂ@%b?é%é&@@ lt'4r?éns i ndows

kernel 202 by transmtting a driver command to a drive 204. Here, the
W ndows



16 kernel 202 and the device driver 203 correspond to a file system | ayer,
and thé Wndows kernel 202 can be called a kernel layer. FIG 10 is a bl ock
di agram showi ng the flow of real tinme recording/reproduction data for a
conput er system anong RTRW system Upon recording, the follow ng processes
are performed in a multitasking manner: $90oring A/V data input to an AN
encoder 211 i RynichGoBRp#ERED BPdebk TR readl#mé, ah 8186 rdalifBrealtinRd ﬂe?ﬂ)dﬁét}()xﬂat a
stored in the conputer main nmenory 212 in a first-in first-out (FIFO file
of a hard di skfitisatisGes tHOROpnditiGn obexpressioni Ingeekhiome veadaine € ptaybadietitae FO fi | e
of the HDD 213 in a DVD-RAM di sk 214. Here, when a sufficient main nenory
exists on a conputer, the FIFOfile may not exist in the HDD. Upon
reproducti on, neRGARAESHe hithinfin® EoMtEuONS gkahge ol s MY REAMoHiot! Rkt in a
conputer main nenory 215 in real tinme and process for reading the AN data
stored in thebhekonredise o 2tisfytaprodaérnaned\piirgeseo ddere 2h6 fime blqukrrheansmd i n a
mul titasking way. For exanmple, the funcfion of a RW syst em usi ng. a

W ndows. Ker neRop-SSt ir R RO Dt PRKGAT SronFiabla BeaaTe Yeames e
recordi ng/ r epradictdQivaidsbi but es are provided, allocation of a data area,
data recordi ng, data rgpro uction, data deletion, and file closing, and
these divided functions will now be described referring to FIG 9. <nethod
of creating a_real .tinme recording/reproduyction file> In the first step, a
Wndove kernelt PMIRIEET GOOHERA S}%F%ﬁg’iﬁ?gil fingd &% koLlesks ampnged in n e¥at e a

real tine rec i r (’Et‘}@ f 1St e i i on
| ayer 201 ass?éﬁ%&%ﬁfcls[}ée at t)ﬁllslglg}%’éﬁéagldﬁ?ﬁi@ W‘%ﬂ?g‘ Mtg %Sﬂgggérggg{sg file
to create thethandl6 dontipuous diree Blovis.r Aisopthe atlocatioh iof @ databtbokds het fdssibMy ndows

kernel 202 as in the follow ng exanple: exanple: FileHandle = CreateFile
(" AVFI LE. MPG' fem L@omglwf@epﬁmhs ranging qver|tyoH(L BlogkhHexeethe migamypndons

kernel 202 or i j : £ t he
third _ step. hoeUpe R aiN e A8 piolElr fckdhth S RbRAipinl ARV
RTRW at t ri but ®AMen ah [B€C unie generati on function is ordered. Wen the FILE
ATTRI BUTE RTRW attri bute is designated, file control information is stored
in an extended attribute area of a file entry, a streamdirectory 1CB
(information gERLY f il B N & i I or a
file type area or ﬂ g? g?r{é)ado %gsﬁoﬁgg%%é&f%?gﬁ ggét%&ggﬁepfbgkgﬁlg? y‘ﬁgﬁie’ro e, bit
rate informat iseekinppoecars,smd bleussedordihg/repaodudiion i ipteventad frometer. intérrapted.d of

all ocating an all ocated/ unrecorded area of, real time _ . .

r ecor di ng/ r eprideever.oinge; qogtiguqys bieeks de got infipgely exig AIBIRAMREL, GoRLgRMS cal | ed
to allocate a f <t . .
recording/r eprg tc?ggtég?iﬁ g%ll??gl P%E@g@g@g@t aéll%?e&p%l?n%@?{lﬁ%vr?ﬁogrdgggg%rﬁd?cﬁlﬁgt i on.

I n order for ttdbwepdfiadide,and réahtime datads teoonded insthé nimhmnecohtipaossragel a
real tinme rec%&gkn?/ reproductjon file in advanceb?as an al |l ocat ed/ unrecor ded
area as |arge a ‘H}‘rﬁg Wantho IRESTRIPHOR of p SFTEECa R5deVeDiRd- set file poi nter

calls the Wndows kernel 202 as in the foll ow ng exanpl e:

If an MPEG playback bit rate (=Vb) of 8Mbps, a seek time of 150ms, a read bit rate
(=Va) of 11Mbps, a block of 2048 bytes, and data having ECC blocks each
comprised of 16 blocks is recorded in a recording medium such as a disc, the
minimum contiguous storage block S can be obtained according to the condition of

expression 1 as shown in the following expression 2:

(1-Vb/Va)[(204808)0S > VbOseek time/1000 (2

From this expression, the minimum contiguous storage block S is 261 blocks.

When data is recorded in units of at least 261 blocks designated as the minimum



exanpl e SetFil ePointer (FileHandl e, 8 1024 1024, NULL, FI LE END)
SetFiléeBitrate (FileHandl e,bitrate) Alternatively, a data area necessary
for real time recording/reproduction can be preallocated in advance as an

al | ocat ed/ unrecorded state using the SetFileBitrate (Fil eHandl e, bitrate).
Here, when the application |layer knows afpit rate, and an APl for

converting thgoRiguolisdtérakdblack,?6al rﬁmmeproaﬁctmnqg pSssivié. SHswkver! T2 Blbéig System
| ayer, the nunber of bl oCks obt ai ned by the APl can be secured as the data
ar ea necessar yorigsponding tq ﬂhomt@mudﬂﬁf@ blopkocancbé dcs1gm1t®inas the minimum

al | ocat ed/ unrecorded state ;)%3( e SeﬁFll Qi nt.er In Ehe second
step, the W nSOHEURRS $rags der S€nh dDHVREE ?\Wﬂlé?ﬂ (Pé“RﬂSFv‘ér QEIVE seek
For a file. |pchRfind/RibfdiusliGPwhédhe MARIBAN LoV tiff isli SR8, 203 checks if real
time recording/reproduction attributes are assigned to a file, upon
ordering of the file seeking function, and secures an allocated/ unrecorded
data area as rge th fo ng acco tQ m ni num

conti guous st e&?ﬁépwfbf"@gﬂs@g ék‘gﬁlﬁé@ agepxigp%te% tggf““ﬁﬁ‘r’%&b“é}%‘ﬁ?"“sfl | e

al | ocation, fije DUfdCRr iddth lithiioHEGEA P bR AHTHOA | RhOr age
bl ock, and bi tﬂo gge ({cn’f or matnlhon spec%#j élkn t e assi gn&gﬁ real ti rrttg,\1

r ecor di ng/ r ep2pdedei binclatatlo¢dm0nenetha¢ fethah tinre kdcGrdidg andreprpdectnl cat ed
area or a plurality, of areas are arranged in an ECC uni t d can be

al | ocat ed. <nEeRbHehint eps, an @eaﬁspa%gbeaarf%ﬁ £ J@gr%/reproductlon
file>1n the first step, a Wndows kernel API called to record the data of
the real tine recording/reproduction file is a wite file. The application
| ayer 201 cal [Babde V¥ ndows kernel using a wite file as in the follow ng
exanple, to store real tine data: exanple: WiteFile (FileHandl e, AV
Buffer,32_1024, NULL, NULL) In the second step, the Wndows kernel 202 calls
t he flIe r ecopdi Tonm of the DVDFRAMgevite driver 2031 [hﬁ third
step, the DVDF RAM devj ce driver 203 checks i|f real tine

recordi ngl repy oduct i onnghberiof dbmiguatieblasks grieklirpésea fil e, upon callifng the
file recordi ng—functilon 1f the real tinpe cordi ng/uapradurii an_attlri but es

are assigned,{ A/V datfa to be recorded is redqorded in an

al | ocat ed/ unregor.ded A &R 0 rea .Lecor di iy condl tions. Upon
recordi ng, wh ﬁ“rﬁl ?eé’l catbg%pﬁskgtggné%ﬁgp %XI sflg the ¥ n| t ud& 8
recorded dataj]is repofted to the application rbwai’ngﬂ-glimdﬂ'd‘tﬁnabsdwe@ﬂtl on

| ayer 201 pretallocaties an all ocat ed/ unrecorlded area desi gnated as tlhe 19
real time recprding/reproduction attributes |[toskscsaeiringa segktting of

unrecorded daf a 600ms
second 272 blocks (ECC arrangement) | Ensuring real time
step recording/reproduction between

blocks requiring a seek time of

150ms

first step | 16 blocks (ECC arrangement) | Ensuring recording and
reproduction in an ECC unit (_ all
allocated blocks must satisfy the

first step)

A/V data is recorded and reproduced by arranging blocks satisfying a limitation on

the minimum contiguous storage block whose number of blocks depends on each



usi ng a seek command Set Fil ePointer wwth reference to the anmount of
recorded data, and again records the left-over data. Thatis, as shown in
FIG 12A, AV data of 32-1024 bytes is recorded in an all ocated/ unrecorded
area of 8-1024_ 1024 bytes shown in FIG 11, and the residual area is still
al l ocated as the allocated/ unrecorded ar#d. As shown in FIG 12B, when the
amount of dat ateppgthstale blocias cafibe physically icbirbted to édeh ottep Wiktdbyasalltayer 201
is reported since the allocated/ unrecorded area is 32_1024 bytes short, the
file system | aseordingepduenredudtipn vap byl ansesd.e o gxample] when difrareathied ng bit

rate informatign designat ed, thr.ough the. Set Fi | eBi . sh in FIG
156 the r oot o gk PRRRLSE ot Bisian hOadBLLuoBE boBh e BSOReA LoRBC e
bl ock is genernader)sgublotks, radothei f@kaifleail ESONWY, the pobdibiligeEr RhEdimer bl ock
corresponding to the defective block is excluded fromthe

al | ocat ed/ unr eessrding/renreduction dppsnds pn thre raethed pf conaeetingtheblocke bit rates
for sections can be distinguished fromeach other, information associ ated
with the bit rate for each section can be recorded in a file control

i nformation ar@gtis Widn 272, blddk63.088 BlcRe) dnd 3SbRbRVré feqRER MY arrdfged, RAUr al i ty
of bit rate values (here, V 1, V2 and V3) and information associated with

sections st or dimerscorditlg andrreproduaasioni ip gossenie,cad ovlienrl 6i idcksn@ia blocksand fi | e
control infor j rea when.different bit.rates ,are grovided. in different
Cont T ons. " bk BIbGRE 5 seRRiSly fFirged eetiirie s orie R SprfEctionie ot o o
Vb) stored aqu,@gﬂ,le_ti me recordi ng/ reproduction information in a file

control inforrmation area when an identical bit rate is provided in the
entire file data section. <nethod of reproducing real tine

recording/reproduction file.data> ln the first ste W ndo erne] AP
Caled to 1 epratcieRh e minEh SantdonS ot Plook i e Pt BRI PGtaN | o 1 s
a read file. ThRodRRYI ifakAIOmE aXaly #elallkeAtich of MoBRPYS steps @l tHeiveLkt he
read file as in the followi ng exanple, to reproduce real tine data: 20

exanpl e: ReadRbhuecfifg meHeodd| e, AV Buf fer, 32_1024, NULL, NULL) In the second
step, the Wndows kernel 202 orders the DVD-RAM device driver 203 to read a
file. In the third step, the DVD-RAM devi ce driver 203 checks if real tine

recording/r eprm%%&ﬂuepidfa\h& gh@%&&f&ﬁa FS iORQAN Whe &ithoh Whgnstiha file

readi ng function 1s ordered. the real time recording/reproduction

attributes ar eninigirgedtigwouy sterage hlock asghawntindlGe dgevert whem ¢y Gdkuisti on i s
repr oduced from a V dat ea accor di ta real time reproductjon
Cond! t i ons.  1reTaeetodadlp 3 St o P mirSyREconigties 9008 Pibk uced, a
read command i;ReibeRikHSsdnfiff tRdt!datPbI8eKsUfor ertustatbdf drbfart difockied B8t AbE
assigned but not read is

recorded is stored as real time recording/reproduction information, thus allowing

real time playback upon additional recording.

That is, referring to FIG. 5 showing the one-dimensional structure of a recording
medium in which real time AV data stored in the minimum contiguous storage block
is placed, real time recording/reproduction attribute information in addition to the
length of a file, information on the position of file data, information on the
possibility or impossibility of reading/writing a file, etc. is further stored in file
control information positioned at a disk block #1. Two minimum contiguous
storage blocks each comprised of 272 data blocks are allocated to first file data
placed at a disk block #m, 272 data blocks for the minimum contiguous storage

block are allocated to second file data positioned at a disk block #n, and 200 data



transmtted fromthe DVD- RAM device driver 203 to the drive 204. a real
time recordi hg command and a reproduci ng command provi ded by a conmmand
interface of the DVD-RAM device driver nust be used upon real tine

recordi ngl reproduction. <nethod of deleting part of real tine
recording/reproduction file data> In thel1Birst step, a "DeletePartOfFile"
is called as tbleckéand 0Ralldcatedrinredbideti Dlodks aallpaitdd wfthitdfledatamositioned eal
time recording/reproduction file. In order to delete part of real tine
data, the appldtesiskdiotkeer 201 calls a Wndows kernel using the
"DeletePartOFile" as in the follow ng exanple: exanple: DeletePartOFile
(FileHandl e, O fset, Size) In the second step, the Wndows kernel 202 orders
t he DVD- RAM dewhe adile M8Y redD fmeOre6tiRipAepratiictih sRBpleld! i the sdthel disé b third
step, when partial deletion of the file Is ordered, the DVD RAM devi ce
driver 203 chelifferent disesathetdateebloeksorfdhe §lampstdwirstanged on thei disa esingireal
assigned to the file,.and deletes data.froman ALV data area gccqrdi,ng to
oal “l e condied isn@hpRtdion Rl insbaRR o i P8 gl Bircie HEERHER o
have been assijfpQltime PihPakdnigement of 4R ditd KGCcka s ot pbistble, nd dat£blbels A@Nagi ng
a dumy file or an ECC paddi ng space list is created under a root direct ory
on a syst em f idranged oB the sameshasisss the ammangement basiscdlgeneral file blocks. e, the e

file in which Al\f gata isdarr/an din E@unii? The deletion area is
al | ocated to 4t B peaardng/ERTiicion Afabue aformaton malniping e SHeimah,
pertaining to kfieudshB®ihfbndb&ahe PR bifity cﬁ@&l@ﬁ%c&réi%@ﬁr@&o&liéﬁbn iRt

boundary of the deletion area, is called a padding space. A/V data in this
paddi ng space ass cusmntreal tise ecorbblebtproflidiblestate storitsyst em fil e and stored
in an allocation descriptor (AD) list in an ECC paddi ng space list. AN data
not pertaining to the deletion area, in the ECC block, is stored in the AD

list of a filesRHtHHen m%p%gayamg([@%&& dtettiveaIBiny SPdadi&dupGeor di ng
to a function such as deletion of witing. Wien an application of the

met hod accor diaegying of h dile; datadicks tov/baedpied mustdn atdiged\is censiderationeEtheaddi ng
space list can be descr.ibed by. a shott allgcation. descriptor...In FLG 14B,
Che AV T 1 o dpkinst S seiaR Eprapieeian aftrbwe TReE Bls Rl REHR otbr ¢ he
boundary of t hgafhgbRbhtqRfoRhEGod RYEd8K A becbRAbay BSfect st ) Bok ekdifiple 1 4C,
the A/V file space of the ECC bl ock rangi ng over the boundary of the

del eti on area wihen thominimumesontiguous etoragh blocl isd) blod¢ksasslidvoninlGg6A, datait t he
paddi ng space .i.s .managed as.an all ocation .descriptor,having an extent
Cengt h-and an TOHSATETSS BhgvR SRR of | delefivedies pLs B Soonk afile ope
entry. T he amsAh¥whith¥FI6PEBE DR thePGhéhdHdNWheR thd'©SARe b BetBétefefedtd) t he

ECC bl ock, is also nanaged in the ADlist in the AV file entry. In this
case, the paddeenydehinche 8Bh, data ihaflionaed tosblacksemthes thiradhe téfoctivei bdockaaeexcr i pt or

of UDF. <nethad of clgsitn a real tinme recordi n@/relg)r.é)dqcti\%rg fi@{rﬁ> 22 In
the first steg! & GPBSERENJPEEHHC OF oYPRYIE AP 8R0S BT ERC AP to
close a real tredBidfng/rEproductidn@RFibie ikfoRnRich 4s8RbwhiiBIG. 6B. _

recordi ng/ reproduction file, the application [ayer 201 calls the w ndow

kernel 202 using the C oseHandle as in the foll ow ng exanpl e:

FIG. 7 is a flowchart illustrating a reproducing method using real time
recording/reproduction information, according to an embodiment of the present
invention. A disc is loaded on a player in step S101, and the player reads a volume
area from the disc in step S102. A determination of whether real time
recording/reproduction information exists on the volume area is made in step S103.
If real time recording/reproduction information exists on the volume area, playback
of files is set in consideration of the real time recording/reproduction information,

in step S104. If it is determined in step S103 or after step S104 that no real time



exanpl e: C oseHandl e (FileHandle) In the second step, the wi ndow kernel 202
orders ‘the DVD-RAM device driver 203 to seek for a file. In the third step,
when the file closing function is ordered, the DVD-RAM devi ce driver 203
updates file control information (file entry, etc.) and disk information
(e.g., free area information, etc.). Acco4ding to the present invention as
descri bed abO\f@oordiﬁ?&epEddﬁ@tiéxﬁﬁﬂfrﬂlbﬁ&{ EER% Slthe VoRimerdd Fdaliing Sf feS/ohgfé gned
toafile, and the file is recorded/reproduced in a differéent way froma
general file. areais howpleted instepesdi0Sti me recordi ng/ reproduction file can be
recorded/ reproduced in real time. Also, in the present invention, files are
divided into real tine files and general files, and defect managenent

| nf ormati on. fiefead, of 34 98 rbAf 8 GRHI €106 DY{ §ikEningl ORRERACRRal 31 L Ne
magni t ude i nformation of a m ninmum conti guous storage block provided in
each step ar e ressdiggeepraduction informationexstslinrthe reag fide) ure step S 101 f Hitheteabn t o
the real tine file upon re%grdi ng/ f epr oduct.i on. Thua,#%gil tine

recor di ng/ r eprtBRRACEPIGMEAgProguctignil 191 SIS pthe e Hopskopithe file ¢ he
present inventian, : ' rat. | ' . - hSi I ned
fromreal ti rrtéé %(’%% | }lg%{ Iggﬁggé{ljé;{elg{)tﬁlm{: ?\%QF%%/?CS?I(;H;S@%%} ate tlv(\)/lht woégéﬁ
recor di ng/ r eprd08ct Ifoin ibideterained inhstep SAOT rcmldﬁengtdphﬁl(ﬁothaﬂlrp raal aime 23

What is clainmed is: 1. r di ng  nedi, I S| ng: { fil

Feaui i ng T oA OB EBABI U B Bafral Bles B aragiie SRR RE h i s
equi ring real . LR | Bdradiele tameliaeh ch
stored real "Uigeof SRR L RAROIHE HaP R rob HIEIFBADRL LR in R Had o2

time recording/reproduction of the real tine e recordi ng nedi um
as cl ai med i n bekmset) ih,stept8W09i n t he separate file in which the real tine
recordi ng/reproduction information is stored is a file

Here, when real time recording/reproduction information exists in the volume
structure area, steps S107 and S108 may not be performed. Also, when real time
recording/reproduction information exists in a file control information area, steps

S103, S104 and S105 may not be performed.

FIG. 8 is a schematic block diagram of a disc recording and reproducing apparatus
to be applied to the present invention. The function of the apparatus for recording
and reproducing A/V data using a recordable and rewritable disc is divided into

recording and reproduction.

Upon recording, a codec 110 compresses and encodes an audio/video (A/V) signal
from an external bitstream using a predetermined compression scheme, and writes
data compressed according to a recording/reproduction bit rate (Vb) to a track buffer
120. An error correction encoder and decoder (ECC) 130 error-correct encodes the
data written to the track buffer 120, reads the error-correction encoded data at a
write/read bit rate Va, and applies the result to a pickup unit 140. Also, the ECC
130 applies real time recording/reproduction information generated under the control
of a controller 170 to the pickup unit 140 so that the information can be recorded on
a volume structure area or a file control information area. The pickup unit 140

converts the error-correction encoded data into a radio frequency (RF) signal and



"RTRWTS.VOB" in each real tinme file, respectively, and having a real tine
rewwitable RTRWformat. 3. The recording nediumas clainmed in claiml1,
wherein the real tinme recording/reproduction information includes ftle
i ndication information indicating that the real tinme files require real
time recording/reproduction. 4. The recot8ling nediumas claimed in claiml1,

wherei n the reglyrds tiERF QAR WSS PSM AU&E, RS rdcBidMg Riatiap shéedlofddpindle | east
one of recording/reproduction bit rate information, information on m ni num
cont i guous st arcdgrel 49l focdriwng thefdiscniOds camutilled accordingdd  ferpd eyrteod kignalne of a
current data Rl ock is great than a sumof a seek tinme and a read tinme of
a data bl ock t®Th eﬁPﬁ\%‘élgerﬂgé-k next, and information on a playback tinme for
ensuring mnimum conti guous storage. 5. A recording nedium conprising:

real tinme files requiring real tinme recording/reproduction; and a vol une
struct ure ar edJpoh reprpdetionewlinreal timé rcendiigarprodustiundhformatidmis atbrédeim t i ne
recordi ng/ reproduction i nformation for eqsuring real tj . )

recor di ng/ r eptisiE CPRIFPI dtomationgsga qrithravalpmeg stricturg areg, bl%ﬁémgé%fem%tw medi um
as claimed in ' : r.el Is Wela)/ |.0.

ot or mat on | ACIae it Ehilrk BF abaR0 ok iRalF R ORI MR e
time files regllodation éifbrmiation, defext hehinagpnien indotnedtion) recordingfreprodwatiodibitg
mediumas clainmed in claim5, wherein the real tinme_ recording/reproduction

i nformati on i Ke iRfegnafion etgcare srad ippdyanceand fegding,eidda datagh controlledon

conai t1on 1 n S SRR iR iR S08 AR 62 AEHANE e RERGUGTDE DG 7D 2

sum of a seek niihiifun BehtizudeLdorazdBlocit isaedlbfrom theodike 130 d1a waitayed baate next,
and information on a playback time for ensuri ng&m' ni mum cont i guous storage.

AL A A E AR Thepreaddiledatags grroxcorrection dgcoded by she RECH 30 @pa the apkapeE. A

-As, A9, 9. A’unit 140, and written to the track buffer 120. The codec 110 reads data written to
the track buffer 120 at the recording/reproduction bit rate Vb, decodes the read data,
and reproduces A/V data.

When recording/reproducing bit rate information exists in the real time
recording/reproduction information, the controller 170 obtains the control
information of the spindle motor 160 from the recording/reproducing bit rate
information provided from the pickup unit 140 and the ECC 130, and can drive not

only the spindle motor but also a servo mechanism.

FIG. 9 is a view showing the flow of control for recording/reproducing data on a
disc to which real time real time recording/reproduction attributes are provided, in

a real time rewritable (RTRW) system.

The RTRW system is comprised of an application layer 201 for producing a
command associated with A/V data recording/reproduction, a Windows kernel 202
for interpreting the produced command, and a device driver 203 having a file system
the same as the file system of a DVD-RAM device driver for requesting a
corresponding function according to the command interpreted by the Windows

kernel 202 by transmitting a driver command to a drive 204. Here, the Windows



.A) Zy9 -
>42/' {//00[ 6Nb&} | w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]ca] ca]ca] ca] ca]ca] cTa]ca] ca]ca]ca]calcTaUca]cal}0jk/u I Sr U
z!"""b$} xsnid_Z]]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calgr$%&(" *- V- q. 1X222?33467e777) 8=86: ]
; <MAAASBBCaEg&ph&ispi20and the alet Rk GRivePDORLERdspans & & FHIE @ s‘%éthq e 2driPiheal caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal >GHH21 | % JKKKMINOP?QQQ_S?V
VWOQALYP\ A3 UWihdewy keyhed 202 ¢a bt calledad keajed ddyen] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ggLkl mvVm nKooo% sl t
t vW/Zvvvxxyz! { E{ J} I\/}}}}3ys}xsni d Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calcalca]ca]c : ) &HE=} xsni d
_Z]]ca] ca]ca] gi ?]é)]cl glaa] ca c]ai?lca] cal Cﬂgf?ﬁbf@g{%@]@% cal]ﬁ%‘gﬁgﬁcgggai cal ca
] ca] ca] ca] ca] da]l c&&]mhqm}aaymmhﬁlimﬁﬂbxmmﬂ _Updrcetadingathe dpltading] cal cal

;:/S]C ([:)(z;(]igoa/e]&c ?% cgr]oté%a%é:g% alc l‘fﬁa]“}‘gl"@i% ca]eéz %%A?;/C Lic cal cam] caj caZ
bC10% & () - L 19{%0@% A0k %Qé?xﬁ&ufe} mairpml:fﬁoil}% ﬁlﬂ%hl (tﬁne‘l %Q){i‘ngQ/V data stored

>4v' dEbC10% &
10% & () - 910%n&hé rerhPiteRina)n hehfory 212 inH0itstdn( first-oit-(FIH0) fidelod% haird Jisk C,

drive (HDD) 213; and storing the A/V data from the FIFO file of the HDD 213 in

m

a DVD-RAM disk 214. Here, when a sufficient main memory exists on a computer,
the FIFO file may not exist in the HDD.

Upon reproduction, a process for storing A/V data from the DVD-RAM disk 214 in
a computer main memory 215 in real time and a process for reading the A/V data
stored in the main memory 215 through an A/V decoder 216 are performed in a

multitasking way.

For example, the function of a RTRW system using a Windows kernel is divided
into creation of a file to which real time recording/reproduction attributes are
provided, allocation of a data area, data recording, data reproduction, data deletion,
and file closing, and these divided functions will now be described referring to FIG.
9.

<method of creating a real time recording/reproduction file>

In the first step, a Windows kernel API (application programming interface) called
to create a real time recording/reproduction file is a create file. The application layer
201 assigns a file attribute as FILE_ ATTRIBUTE_RTRW to a create file to create
the real time recording/reproduction file, and calls the Windows kernel 202 as in the

following example:

example: FileHandle = CreateFile ("AVFILE.MPG",FILE_ATRIBUTE RTRW,...)
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In the second step, the Windows kernel 202 orders the DVD-RAM device driver 203

to create a file.

In the third_  step, the DVD-RAM device driver 203 designates a
FILE_ATTRIBUTE_RTRW attribute when the file generation function is ordered.

When the FILE_ATTRIBUTE RTRW attribute is designated, file control
information is stored in an extended attribute area of a file entry, a stream directory
ICB (information control block) area, a file identifier descriptor area, or a file type
area or flag area of an ICB TAG field in a file entry. Here, bit rate information can

also be set when an A/V file is created.

<method of allocating an allocated/unrecorded area of a real time

recording/reproduction file>

In the first step, a Windows kernel API called to allocate an allocated/unrecorded
area of a real time recording/reproduction file is a set file pointer having a seek
function. In order for the application layer 201 to pre-allocate a data area of a real
time recording/reproduction file in advance as an allocated/unrecorded area as large
as a minimum contiguous storage block, the set file pointer calls the Windows

kernel 202 as in the following example:

example: SetFilePointer (FileHandle,8 1024_1024,NULL,FILE_END)
SetFileBitrate (FileHandle,bitrate)

Alternatively, a data area necessary for real time recording/reproduction can be pre-
allocated in advance as an allocated/unrecorded state using the SetFileBitrate
(FileHandle,bitrate). Here, when the application layer knows a bit rate, and an API
for converting the bit rate into the number of blocks exists in the file system layer,
the number of blocks obtained by the API can be secured as the data area necessary
for real time recording/reproduction in an allocated/unrecorded state using the

SetFilePointer.
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In the second step, the Windows kernel 202 orders the DVD-RAM device driver 203

1o seek for a file.

In the third step, the DVD-RAM device driver 203 checks if real time
recording/reproduction attributes are assigned to a file, upon ordering of the file
seeking function, and secures an allocated/unrecorded data area as large as the length
for seeking according to minimum contiguous storage conditions (for example, file
defect management, file allocation, file buffering, the magnitude of a minimum
contiguous storage block, and bit rate information) specified in the assigned real
time recording/reproduction attributes, as shown in FIG. 11. One pre-allocated area

or a plurality of areas are arranged in an ECC unit and can be allocated.

<method of recording data of a real time recording/reproduction file>

In the first step, a Windows kernel API called to record the data of the real time
recording/reproduction file is a write file. The application layer 201 calls a
Windows kernel using a write file as in the following example, to store real time

data:

example: WriteFile (FileHandle,AV_Buffer,32_1024, NULL,NULL)

In the second step, the Windows kernel 202 calls the file recording function of the
DVD-RAM device driver 203.

In the third step, the DVD-RAM device driver 203 checks if real time
recording/reproduction attributes are assigned to a file, upon calling the file
recording function. If the real time recording/reproduction attributes are assigned,
A/V data to be recorded is recorded in an allocated/unrecorded area according to real
time recording conditions. Upon recording, when no allocated/unrecorded area
exist, the magnitude of recorded data is reported to the application layer 201. The

application layer 201 pre-allocates an allocated/unrecorded area designated as the
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using a seek command SetFilePointer with reference to the amount of recorded data,

and again records the left-over data.

That _is, as shown in FIG. 12A, A/V data of 32 1024 bytes is recorded in an
allocated/unrecorded area of 8 1024 1024 bytes shown in FIG. 11, and the residual

area is still allocated as the allocated/unrecorded area.

As shown in FIG. 12B, when the amount of data recorded in a variable written of the
application layer 201 is reported since the allocated/unrecorded area is 32_1024
bytes short, the file system layer automatically pre-allocates an unallocated area
using bit rate information designated through the SetFileBitrate. As shown in FIG.
12C, the residual data is recorded in the ECC block unit. When a defective block
is generated during recording and an error is thus generated, a block corresponding
to the defective block is excluded from the allocated/unrecorded area as shown in

FIG. 12D.

Here, when the bit rates for sections can be distinguished from each other,
information associated with the bit rate for each section can be recorded in a file
control information area. That is, FIGS. 13A and 13B show an example of a
plurality of bit rate values (here, V,, V, and V3) and information associated with
sections stored as real time recording/reproduction information in a file control
information area when different bit rates are provided in different sections. FIGS.
13C and 13D show an example of one bit rate value (here, V) stored as real time
recording/reproduction information in a file control information area when an

identical bit rate is provided in the entire file data section.
<method of reproducing real time recording/reproduction file data>
In the first step, a Windows kernel API called to reproduce the data of a real time

recording/reproduction file is a read file. The application layer 201 calls a Windows

kernel using the read file as in the following example, to reproduce real time data:
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recording/reproduction attributes are assigned to the file, when the file reading
function is ordered. If the real time recording/reproduction attributes are assigned,
A/V data as long as the length for reproduction is reproduced from an A/V data area

according to real time reproduction conditions.

Here, when a defect is generated in a block to be reproduced, a read command
indicating that allocated/unrecorded file attributes are assigned but not read is
transmitted from the DVD-RAM device driver 203 to the drive 204.

a real time recording command and a reproducing command provided by a
command interface of the DVD-RAM device driver must be used upon real time

recording/reproduction.
<method of deleting part of real time recording/reproduction file data>

In the first step, a "DeletePartOfFile" is called as the Windows kernel API to delete
part of the data of a real time recording/reproduction file. In order to delete part of
real time data, the application layer 201 calls a Windows kernel using the

"DeletePartOfFile" as in the following example:
example: DeletePartOfFile (FileHandle,Offset,Size)

In the second step, the Windows kernel 202 orders the DVD-RAM device driver 203
to delete part of the file.
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deletion of a file, a file for managing a dummy file or an ECC padding space list is

created under a root directory on a system file.

FIG. 14A shows an area to be deleted from a real time file in which A/V data is
arranged in ECC units, The deletion area is allocated to a free area as shown in FIG.
14B, and an A/V data section pertaining to the deletion area, among an ECC block
ranging over the boundary of the deletion area, is called a padding space. A/V data
in this padding space is managed as a separate file on the system file and stored in
an allocation descriptor (AD) list in an ECC padding space list. A/V data not
pertaining to the deletion area, in the ECC block, is stored in the AD list of a file
entry. The ECC padding space list is again updated according to a function such as
deletion or writing. When an application of the method according to the present
invention is an UDF system, the ECC padding space list can be described by a short

allocation descriptor.

In FIG. 14B, the A/V file space and the padding space of the ECC block ranging
over the boundary of the deletion area have extent lengths. As shown in FIG. 14C,
the A/V file space of the ECC block ranging over the boundary of the deletion area
has both an extent length and an information length, but the padding space is
managed as an allocation descriptor having an extent length and an information
length of "0" in the AD list in an A/V file entry. The an A/V file space not
pertaining to the deletion area, in the ECC block, is also managed in the AD list in
the AV file entry. In this case, the padding space can be defined as an extended
allocation descriptor of UDF.

<method of closing a real time recording/reproduction file>
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following example:
example: CloseHandle (FileHandle)

In the second step, the window kernel 202 orders the DVD-RAM device driver 203

to seek for a file.

In the third step, when the file closing function is ordered, the DVD-RAM device
driver 203 updates file control information (file entry, etc.) and disk information

(e.g., free area information, etc.).

According to the present invention as described above, real time
recording/reproduction attributes are assigned to a file, and the file is
recorded/reproduced in a different way from a general file. In this way, a real time

recording/reproduction file can be recorded/reproduced in real time.

Also, in the present invention, files are divided into real time files and general files,
and defect management information, file allocation information, buffering
information, and the magnitude information of a minimum contiguous storage block
provided in each step are assigned as real time recording/reproduction information
to the real time file upon recording/reproduction. Thus, real time

recording/reproduction can be effectively performed.

Furthermore, in the present invention, the control information of a spindle motor is
obtained from real time recording/reproduction information associated with a

recording/reproduction bit rate, thus controlling the spindle motor.
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What is claimed is:

1. A recording medium comprising:
real time files requiring real time recording/reproduction, and
a separate file in _which is stored real time recording/reproduction
information for ensuring real time recording/reproduction of the real time

files.

2. The recording medium as claimed in claim 1, wherein the separate file in
which the real time recording/reproduction information is stored is a file
“RTRW_TS.VOB” in each real time file, respectively, and having a real
time rewritable RTRW format.

3. The recording medium as claimed in claim 1, wherein the real time
recording/reproduction information includes file indication information

indicating that the real time files require real time recording/reproduction.

4. The recording medium as claimed in claim 1, wherein the real time
recording/reproduction  information includes at least one of
recording/reproduction bit rate information, information on minimum
contiguous storage block satisfying a condition in which playback time of
a current data block is greater than a sum of a seek time and a read time of
a data block to be played back next, and information on a playback time for

ensuring minimum contiguous storage.

5. A recording medium, comprising:
real time files requiring real time recording/reproduction; and
a volume structure area of a predetermined file system in which is stored real
time recording/reproduction information for ensuring real time

recording/reproduction of the real time files.
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indicating that the real time files require real time recording/reproduction.

7. The recording medium as claimed in claim 5, wherein the real time
recording/reproduction  information includes at least one of
recording/reproduction bit rate information, information on minimum
contiguous storage blocks satisfying a condition in which playback time of
a current data block is greater than a sum of a seek time and a read time of
a data block to be played back next, and information on a playback time for

ensuring minimum contiguous storage.



