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OF THE | NVENTI ON The present invention relates to a neth d| ng
and/ or reproduction in real time. DESCRI PTION OF THE REI“@@“W Wm

conput er or audio and/or video (A/V) apparatus constitut I'le system
for an AV file required to be recorded/reproduced in real tFHE? control
information representing that the AV fileis areal tine

recordi ng/ reproduction file is not recorded in file control information.
Thus, it is inpossibl REQCORPINGWND/ORREPRODECTION METHOD sed of data

bl ocks physically scattered on a recording nediumeven if they are
| ogi cal |y successive. Here, a conventional file system as shown in FIG 1,

“=is conprised ' ' rmati on having the length of a file,

i nformation olﬁkt‘“ﬁebgggﬁ]f%ﬂh(gmﬁl e data, information on the possibility or
inmpossibility of reading/witing a file, etc., and file data stored in
positions designated by the file control information. Wien a file on a disc
is read, fil ellegmeseot invertion melatento a method fir recoeding andddorfrepredetdion in real time.
positions designated by the read file control information is then read and
reproduced. Such a nethod of allocating a block of a fixed size used in the

conventional HE§erREYEODNOFALIOREIVAIENIAGEr real tine reproduction of a file.
That is, recording/reproduction of the conventional file systemis

descri bed by taking as an exanple the case in mhich two files occupy bl ocks
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time recordi roduction 1s rot even wh recording a

requiri ng redbgicaliysuceessivdi ng/ r epr oducti on, a data arrangenent for real
time recording/reproduction is not considered. Thus, real time reproduction
may not be achi eved.

Here, a conventional file system, as shown in FIG. 1, is comprised of file control
information having the length of a file, information on the position of file data,
information 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.

The process for reproducing the file A is as follows. //[I/I///I[/[///[/[/[///[l/l///l/l///ll/

In the first step, block 0 is read.
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That is, the file A (for exanple, a video file) of FIG 2 requires real
time reproduction; but the conventional file systemarranges data files

wi t hout consideration of the requirenment of real tinme reproduction, thus
causing a screen to be interrupted during playback. In order to
record/reproduce files in real tinme, the §un1of a seek time and a read tine
must be snal

r, t han | gyback. tinme shown in the foll ow ng expression:
seek time + rlglame §qc%c?§tgg,ﬂﬁ9%%%}§ SF?rﬁBe&.So.r’( 1) In order to prevent a screen
frombeing i qhqﬁgﬂm%@ep’ BldaR%tis Fﬂaﬁ%dw{?f&d Bgcksear ched for during reading
and reproducing a current block before tfhe next block is read. However, in

an appar at us Ihdhe fiurthistap, thedileak Sissharakedsfoconpact di sc (CD) and a digital

versatile disc (DVD),  t seek tj is significantly |longer than the read
time. Theref iﬁ“éfle%{gélswprﬁedfse%?@oﬁﬁeirws REWsA2806 ¢ i 1 the next bl ock is
not physical Iy agdi %Sﬁv@n%ihﬂalt At %Eﬁ?tsiMeo%ﬁon&W%o%teﬁHﬁvi{ ENTLERNL The

present invention therefore provides a recording and/or reproducing nethod
conpri si ng: aecadipgrgpraddctionds ndf regordediEvean wherf ieberdingegfilerrequjring a¢al tinne
recordi ng/ reprodyction gccordi to real tine recording/reprodquciiqn in a
recordi ng rredieﬁfﬁa‘é‘&_érﬁﬁ’rﬁ Bgiane? 5%_3@??&?31% e ﬁg}errsbqrawgﬁgma_ ugHpRgs AEt i on
for ensuring {fagidelchMHLEREAUHT iepbdudiifh heF RetBhiobey real time ,
recordi ng/ reproduction | nformatioh i n the recordi ng nmedi um 3 and readi ng
and reproducing the real tine files using the real tine

recordi ng/ reproduction information. The recording of the real ti .

recor di ng/ r eptid Eﬁzf-‘}e(fﬂe i’\ﬁéf%rr ‘ﬁ‘éﬂpg% aﬁgi}ocfé%ﬁfi Fg@- 2?‘?5&“?‘%”9{1%‘“? é%ﬂrg%lcﬁ'ﬁ“’
recording/re tl inf or AAL | 'Qﬁgn il ] l{mﬁ a of

t he recordi n86 dr?rquigtflr%ﬁoeﬂt 1{8 ;elglng%i %)&be/ﬁ the ééesc%rt%i?gégg 8Jflth? ﬁkfe&? ea ké%{bﬁeap%e
recor di ng/ r eprequiverhent of real dmearepduction) ths easding a sgreéh® beeimteriuposl during
recordi ng/ reproduction informtion iqr;}ca file control informtion area of a

UDF syst em ofPlayhack.clprdertg reqoasisprogsice fidgsdp rsal time. thesympfiagesk tmsandea,)
time recordi nghf GREMIEHE %aﬂé?ftﬁ’a[nﬁlhﬂéggﬁﬂg bsss%%w%tlg!iﬁef}‘anla g{l gtes%b{ifg

recordi ng/ reproduction rnformatio brresponding rea
The recording of the real time recordi ng/reproduction information my

conprise storing the real tine recording/reproduction informtion
associ ated with thsek @me ¥ yead time wRlayback tWharate file fromthe-(Bal tine
files.

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

The present invention therefore provides a recording and/or reproducing method
comprising:

arranging and recording real time files requiring real time recording/reproduction
according to real time recording/reproduction in a recording medium according to real
time recording/reproduction information for ensuring real time reproduction, and

recording the real time recording/reproduction information in the recording medium;



The recording/reproduction information may conprise storing the real tinme
recordi ng/ reproduttion information in a volunme structure area of the
recordi ng medium The real tine recording/reproduction informtion may
include file indication information indicating that the real tine files
require real time recording/reproduction.qThe real tine files may have
sections with diffe ent t nd the re ti recording/ reproducti on
i nformation naé\a Rt ea&écérp&?%&/ﬁ pﬁ’gdlfg?]i oﬁm ﬁes ESIR%f (5&?7& a'i) ?\ﬁﬁ ch

i ncl udes i nf qeé@mn@y}e@@aﬁmoatlmmﬁ&h t he sections and a plurality of bi t
rate values corresponding to the different bit rates of the sections. The
arrangi ng nmay conprise automatically arrangl ng file data areas of the real
time files a ordin he cordln g/e%o(futio bif. rate infaormation.
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al | owabl e valeraf tlﬁl@?ecb%g/ﬁebféﬁuétﬁﬁqm%&ﬁﬂraqgé'%dmnﬂbﬂmdh%h%?ea ofige 1 eal
time recording/reproduction information may include at |east one of m ni num
conti guous strecadmghhabym. sati sfying a condition in which a playback tine
of a current data block is greater than a sumof the seek tine and a read
time of a data block to be played back next, and a playback tinme for
ensuring m n'ﬁkﬁﬁ)&ﬂ@k‘tﬁé’&k!&dﬁfg%‘f%&ereaﬂﬁ?e ké‘&hm"g}r onch@ﬁnﬂ&iba’ﬁﬁn 2bmpR&ed 10
the m ni mum conti guous storage bl ocks. The recording of the real tine

recor di ng/ r eptarihgothe oeal itinfecrenerdingfrepragluctimmpinfagmatién ema Gledequinol informdtione  of
the real time fil not filled wth dat.a by one of the m ninmum

conti guous stBrH %@Hb@éﬁ%‘emflﬂéeﬁeﬁ%rdﬁ}gem? UW-tine file is recorded in units
of the m nimum conti guous storage bl ocks, recording as the real tine
recordi ng/reproduction information an attribute indicating that a nunber of
data bl ocks duefeeabipothdirevgrding of the real tifnetréwording/réprediiction iriformation cafrprisest ed
but unrecorded. , The m pimum conti guoys stq bl qcks .nmay be JaSS|f|ed
accor di ng t o SPrifigle fopl UfAe EpRNgAEPo tetionn{oBRaIoDI B E4eh cAfesPoRdhRE RAHiEEc k
time. The arrg@pging may conprise arranging the real tinme files in the
classified m ninmum

The recording of the real time recording/reproduction information may comprise storing
the real time recording/reproduction information associated with the real time files in

a separate file from the real time files.

The recording/reproduction information may comprise storing the real time

recording/reproduction information in a volume structure area of the recording medium.

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 files may have sections with different bit rates, and the real time
recording/reproduction information may include recording/reproduction bit rate
information which includes information associated with the sections and a plurality of

bit rate values corresponding to the different bit rates of the sections.

The arranging may comprise automatically arranging file data areas of the real time files

according to the recording/reproduction bit rate information.



contiguous storage bl ocks. The real tine recording/reproduction infornmation
may further ‘include current real tinme recordabl e/reproduci ble state
information indicating whether a current file is arranged so as to be
recorded/ reproduced in real tine. The real time recording/reproduction
information may further include contiguoug recording/reproduction type
information classified by conditions for controlling real tinme files, the
conditions preferably including recording/reproduction bit rate

i nformation, felr8aldfhé& fecoribARBroAAEL o InBsriRtibA thaylihé18d@h hia&ahih hllowable
information, file 5 buffering information, and the information of the

m ni mum cont ivglwsuef tha wakigrae bdcondisg/repreduction bit rates. r ecor di ng/ r epr oduct i on
information may further include at | east one of file defect nmanagenent
information indicating that replacenent of a defective block with a bl ock
in a spare argg rl thhereéaMpAefediBigh wWoARMich MABAHEINge &MedsE¥Ed df BfiAhmt he
defective block are not attenpted when reading or witing has failed, file
al | ocat i on i mbotigmus storagedilaxks isatesfyih@a canditiominowhick aiptayback tink of acedento t he
defective bl ock repl aced by the spare area, and,the bufferi i.nformation
associ at od widkh BlACk Trarerdpan s uh O thsSerly fime 20 § teactiime PEAIZtallggkap Bend an
anount of da I r t : ¥ - &ﬁ%\']

repr oduci ng ﬁaﬁggﬁgﬁ)&n@&ﬁﬁ%@%{lg%n%?@gﬁ?@wmévo uarrgs %rg% e'on t he
recording nmedium and reproducing a file as one of the real tine files in
consideration of the real ti recordi ng/ reproducti.on information if the
Feal time recRdPHAImEEs mpybe sraneRdin Atk MERMUM COntEpons YRrgRPIaReS ar ca. The
reproduci ng of the file nay conprise anal yzing recordi ng/ reproduction bit
rate information, defect nmanagenent information, file allocation, and file
buf f eri ng i nfithemred¢arding af therrdalnimé cotdmg/reptoductinm informatiom gray epmpdseifiann

i nf ti in_.the, vol , d di ) duci ile data i

i mum cont 190 GETiaRRSoaE L Begenaings feRes wettiled Bl da2aby AB ahfie rRBRBREC! ng

the real ti ”%ofm%uf‘o%s Wa%eomrckssﬁrhﬂ@ttﬁé ThE' B4 tﬂﬂf&ﬁ@'ﬁs H&‘Srcfeﬂaih Udif¥%of the.
ctron 1nf ile

recordi ng/repro ornmation exists In a area; and reproducing a
file in consimiaimimenntiduouk storaga bldcksiredoeding ds the read pineducdrdimg/reprbductioni on

if the real ti recordi ng/ repr.oductjon infor ion exists in the file
area. The r e;swggtaetfw Hie lflthaé'%ébat begaf %ﬂg&kw@mpmdmg to asize
recording/re %"E’?‘ ' i r ' fect managenent information,
file allocat R)(rgn In cyr%a tlhﬁ)or?,rﬁgﬁgbc?lhgem%%g?ridg% information according to

the real tinme recording/reproduction information in the file area, and
readi ng and reproducing file data in mnimum conti guous st orage bl ocks. 6

tl, /
The net hod mehferBi{IABM OBHBYqUESIQrRgs blagks:may pe clagsifiedaccqraiag 14 & HZMM @R a
defective bl Qe boréetioh (bl Afif'a HARTM Sediithe | | T

recordi ng/ reproduction i nformation and general defect management
information recorded on the recording nedium The copying of the file may
conprise copyi,ng the real tinme.recording/re duct.i o . .

P p)Lllhegarrangmg may comprise arrangfng%e reg{ 8me fhes {1]1 the classified minimum

contiguous storage blocks.

The real time recording/reproduction information may further include current real time
recordable/reproducible state information indicating whether a current file is arranged

so as to be recorded/reproduced in real time.

The real time recording/reproduction information may further include contiguous
recording/reproduction type information classified by conditions for controlling real
time files, the conditions preferably including recording/reproduction bit rate

information, file defect management information, file allocation information, file



information and the file together. The copying of the file may conprise
copying only real "tinme file data based on the real tine
recordi ng/ reproduction information. The real tinme recording/reproduction
informati on may further include current real tinme recordabl e/reproducible
state information indicating whether it ig possible to record/reproduce a
current filey . | 7. Lk | e
Fecor ded i n' (iErehBE infyniion S Thelnriianch o PRGN ool AlcIB ol TR
free area fromwhich a defective block is excluded, based upon the rea
tinme recording/reproduction information and the general defect managenent
i nf or mati on rlesdeal sishe racardiagirensodusting inferanation mply yrictige @t leastong D?ﬁlemay
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i nformation. In a second form theaﬁresent I nvention provides a recording

met hod conpr idstestive block tasppotogtiemptechwheny readingrascwritgng basr faied, tiilewllbeation
iri | .t . di ng/ . ' t |, ti
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recordi ng/ r enyyqadisdatOdted, Rh@ HEB NG RiforBAfibA hieciald with AMBnfRRT OXUkEd foe:  and
recording the'real time recording/reproduction information in the recording

medi um The rinitieliyiread ffm & bufferard ani aneount oHdata myitten firoouthe thubfer atref imeat i on
may conprise one or 7 more of: (a) storing the real tine
recordi ng/ reproduction information in a file control information area of

the recordi ngryzeaidifg and reproducing the real time files may comprise reading a volume area on

the recording medium; and reproducing a file as one of the real time files in
consideration of the real time recording/reproduction information if the real time

recording/reproduction information exists in the volume area.

The reproducing of the file may comprise analyzing recording/reproduction bit rate
information, defect management information, file allocation, and file buffering
information according to the real time recording/reproduction information in the volume

area, and reading and reproducing file data in minimum contiguous storage blocks of
the file.

The reading and reproducing the real time files may comprise determining whether the
real time recording/reproduction information exists in a file area; and reproducing a file
in consideration of the real time recording/reproduction information if the real time

recording/reproduction information exists in the file area.

The reproducing of the file may comprise analyzing recording/reproduction bit rate
information, defect management information, file allocation information, and file
buffering information according to the real time recording/reproduction information in
the file area, and reading and reproducing file data in minimum contiguous storage
blocks.



(b) storing the real time recording/reproduction information in a file
control informati on area of a UDF system of the recording nmedium (c)
storing the real tinme recording/reproduction information in each
corresponding real tine file; (d) the real tine recording/reproduction
informati on associated with the real tinegfiles in a separate file formthe
real time filgs; rd t |, L # I Ch .

ot or mat on  Heamebd B hien ap P eablifl ai R 8 e el SR QAR #llptectve
time recor di ngéckeirexdiuded, Basedhsumkired] By rdcofdingtfeptdduction difemhativh and
information indicating that the real tine files require real tine

recor di ng/ r ersenengt d¢feet manggement|informetian teeerdpd 0w theagcardingingdium; ¢ h
different bit rates, and the real tine recording/reproduction infornmation
may i nclude recording/reproduction bit rate information which includes

i nformation aﬁlfeoé‘dpgix%dq%é il hﬁg}i@ﬁipr@é\ Zopyiflg Thetedl filvetrécdtfling/reprodhé&iora! ues
corresponding to the different bit rates of the sections. The recording of
t he real ti nenformetion anyl the fleotegetheon i nf or mati on may conprise automatical ly
arranging file data areas of the real time files according to the

recordi ng/reproduction bit rate information. The real tine

recor di ng/ r eprittieplingdf tHefME FRY cmMpHSY cdpy gty Ralfié Al 0Ad bRv@Bh the/hue of
the real time recording/reproduction bit 'rates. The real tine

r ecor di ng/ r egimelrecordimg/fepfasiuataern informagionncl ude at | east one of mi ni num
contiguous storage bl ock satisfying a condition in which a playback tine of
a current data block is greater than a sumof the seek tine and a read tine
of a data bl opje rbl thite ﬁb@ﬁdﬂ@rr@ﬁ%ﬁu&%tinfoﬁﬂﬁ'ﬁ& RhPRPREKIinkud® chifént 843 Wil d

m ni num conti guous storage. The recording of the real tine

recor di ng/ r epecudatilé/vaprodicthierastate ninferynationp iridseating Swhethengt ng possibleato ti ne
files in the m ni,pum conti guous.st.orage bl ocks. The recording of the real

ti me recordi d§FF ;5?138%&5@&2“'?‘3%@%‘&{9 HM%ay conprise, if an end portion of
one of the real tine files is not filled with data by one of the m ninum
contiguous storage bl ocks while the one real tinme file is recorded in units
of the n ni m@Gerenmdefgctonamagemernd grefomatiohsnayrtececatietgndlse reberding ahedivmpeand
recordi ng/ reproductign information attrjibute.indi.cating.that a er of
ot o bl ocke COPYBEAJIATIY tesoRmedid a The ramrrliFbn CEaryvechiods is cipdedn eq
but unrecor dagsed isorMnei BM RO RcopiiRs/Peppd RICASE iffbREAtRon B BE gehdapidiad
according to a size of an error correction code block and a maxi num seek
time. The ar rmanpigemestidfonmetoendieagrded irt the recoading medivni.l es nay conpri se
arranging the real tine files in the classified mninmmcontiguous storage
bl ocks. The real tinme recording/reproduction information may al so incl ude

current real THe"®pying of the file may comprise copying the real time recording/reproduction
information and the file together. Alternatively, the copying of the file may comprise
copying only real time file data based on the real time recording/reproduction

‘information.

In a second form, the present invention provides a recording method comprising the
steps of:

arranging and recording real time files requiring real time recording/reproduction
according to real time recording/reproduction in a recording medium according to real
time recording/reproduction information for ensuring real time reproduction; and

recording the real time recording/reproduction information in the recording medium.

The recording of the real time recording/reproduction information may comprise one or



recordabl e/ reproduci bl e state information indicating whether a current file
is arranged so as'to be recorded/reproduced in real tine. The real tine
recordi ng/ reproduction information may further include contiguous

recordi ng/ reproduction type information classified by conditions for
controlling real time files, the conditiofs including

recordi ng/ reprq ug{i on bit rate information, file defect nanagenent

i nformation, PPYMal 1 ocati on i nformati on, file buffering information, and
the informati@n ofstbrfgy Mhe kil Mk® RedoddiApPeprbAICHOR iRfRRIaGon The & !cohtrBP
recordi ng/ reproduction informati on may al so further include at |east one of
file defect manageimiormation erepmf therrecordingangdigms hat repl acenent of a

defective block with.a block.in a spat.e area,of. the.recordi.n di um and
For eadi ng or Powr | 19ite G Fork ia 2ERRYBeRRERRlioh ErTaRDS f fa Ficusdpze
reading or Wi ti nGniualioh hed of BIUDE afskeas af i@RedoRdifg FRluaR: | ndli cat i ng t ha
a data block is not allocated to the defective bl ock replaced by the spare
area, and fil(e) bufsteningthe real tmeaec¢asdingaensedustion infpinbation insanbraorsspateling t o
be initially read froma.buffer and an amount of data witten fromthe
buffer at a tinme. dMEBE a1 tine recording/reproduction infornmation my

further incl ude cuhe Rl ifRbodrfiB/Re6REARN FLERRIAMASIGME Sl e ke gt | On

i ndi cati ng whe r it 1s possiblé to record/reproduce a current eln
real tinme. In a thiileslif msaparatdiBlefors thetrealrtirenfilesn provi des a reproduci ng
met hod of a rgegcordin dium. wherein real .tine.files.requiring real time
Fecor di ng/ r effbduciFiang Bt timeger e elPPTPAURUOR dROFRRRY PebYe St o
stored in a recor djpgo MR rddarRRE Alediag t0 real time recording/reproduction
information for ensuring real time reproduction, and the real tine

recordi ng/reproduction information is stored in the recording nedium the

met hod conprisging: reading the real ti.nme files . .using the real. ti. .
recor di ng/ repfllfdgﬁqli gme H%GF Fegrodugtign infaraatien n@‘gl’ h’é“:lr"élﬁdhkeéﬁr‘]&{:‘i‘q?é‘

files. Thee riﬂﬁﬁhﬂﬂo@fndﬁé&ﬁn%ﬁﬂ i8R tihld §I8s Eﬁﬁirgfégp{iﬁlﬁ?eé&?cﬁg%kﬁtﬁg%f (a)

reading the real tinme recording/reproductioninformation
control information area of the recording nedium (b) reading the real tine
recordi ng/ reproducti on inormation froma file control informtion area of

a UDF system Hi® f¥he toak Bl hyenmaly drqtions With diffarent bk ratesy and; the real time
recor di ng/ r eneodtdfrigieprobifétRMRitbAlation FRFN ifcRide® FRORAADRpESRL1ibh it Frale:

information which includes information associated with the sections and a plurality of

bit rate values corresponding to the different bit rates of the sections.

The recording of the real time recording/reproduction information may comprise
automatically arranging file data areas of the real time files according to the
recording/reproduction bit rate information. The real time recording/reproduction
information may include a maximum allowable value of the real time

recording/reproduction bit rates.

The real time recording/reproduction information may include at least one of minimum
contiguous storage block satisfying a condition in which a playback time of a current
data block is greater than a sum of the seek time and a read time of a data block to be

played back next, and a playback time for ensuring minimum contiguous storage.

The recording of the real time recording/reproduction information may comprise



(d) reading the real tinme recording/reproduction information associ ated
with the real time files in a separate file fromthe real tine files; and
(e) reading the real tinme recording/reproduction information in a vol une
structure area of the recording nedium The real tine

recordi ng/ reproduction i nformatl on may ing I ude the indication information

i ndicating that the real

recor di ng/ rep%glé’tglt %realrtﬁ é%?l mt %"ﬁ’%l ?gh%‘}s\fg& %%ec?llo%knss W th
different bit rates, and the real tine recordl ng/ reproduction information

i ncl udes recording/reproduction bit rate information which includes

i nf or mat i on aBwoecating ofitherealitims meoidingéreproductiqal infoxinatign mﬁy bomprisg, éf amal ues

correspondi ng to the f f er.ent es of nmet hod
Fur ¢ her conprndihagton Shape iS85 el e B Ror e WK geed Bjont Phermmum,
accordance w &Bugﬁ&s%éﬁagé BRIHL %hllé' the fﬁdetr)éaloﬁmé' file rlﬁtré‘co&‘d’éduﬁ‘asumﬂq 8f tid €
data areas of the real tinme files may be arranged according to th

recor di ng/ r epniniumi contigidus strageibldaks,racirding as tie reaiélmmbordmgé'eproductlon
recordi ng/ reprpduction infornatjon i ncl.ude m al | o bl e val ue of
he real Ut | RGN e FUHaSicRE & Mg f Gath Blce E Forfesppcing 6 a sze
recordi ng/ repc;fqgéjﬁﬁimyacq(o%&{g@ 10&htEBYut R ed Hﬂﬁdat | east one of m nimum

conti guous storage s satisfying a con |t|on in which a playback tine
of a current data block is greater than a sumof the seek tinme and a read

time of a datg bl ock to be Iayed ba e a_.pl ayback tinme for
ensuring mni HHRUMEARGE %‘iscﬁrt%@%e géﬁgs F‘é&lbetcﬁ\?ﬂﬁﬁlla ﬁi‘ﬁ%t‘bé sizgerofried i n
the m ni num copy r eal
time files is no?ﬂ#%g?@é@lﬂ%%&;& ?/mglnlién %%k? e %I rrun%lﬂéﬁ{@geﬁgidslﬁé;?for age
bl ocks whil e ﬂlhe:abnmerfﬂaalmay compirisk arrangingtherebd dimerfilesinttbe clhssified mindiomm
conti guous st ora,ge bl ocks, {k real time recording/reproduction information
may be r ecor oROBUERous storpge blgkse i ndi cat i ng that a nunber of data bl ocks
corresponding to a size of the unfilled portion are allocated but
unrecorded. The m ni mum conti guous storage bl ocks may be cl assified

accordi ng to Ehesicaktimé reamrdang/wprcdxrcnenuﬁfomanﬂﬂnby aksk imohadeccumit raaintigeek

time; and the real me rec¢qQrdi ng/ eproductjon |n mat i on further
i ncl ude curr éﬁ?OrFi%l%{F)“tRf?@ci %W@aaf ogmnatgs Bdifeting ¥ s Sthsk &CHTTRPb e AbAnged

i ndi cating i fipeged so as to be
recor ded/ re%d%?éggfér\?%{aegm rgaﬁ&dfﬁtra&r elg{é' time recordi ng/ reproduction
information may further include contiguous recording/ reproducti on type

information classified by conditions for controlling real tjnme files, the
conditions i n@mﬁah@n%ees&m%mp&ﬂusa%wfeﬁnmn gy ‘Ffo’r“ﬁJé‘Etiﬁ?m‘BP‘P‘E

def ect manag Af?"‘?% a R4 i Rh ffaring
i nformation, an tﬁ%@ﬁ?ﬁ#ﬂoﬂ t g (r}ﬁ%rflblnum oc(rzlst ?@hgﬁgb rsciog#rglglgl%bé%c Ks.
11 The real ttime filesc thedécomgitionp nmﬂw’hhg oecordihgireprdduetiondyt mtesimfornmakiod efiket

| east one of f{ile defect ma agenent _i nf or mat i i ndi cating. that | acenent
of a defecti V‘Le‘tﬂ { BeRaggrient it Rnafﬂeaﬁ%‘ﬁapwﬁ?@&v@fn g E‘E‘Eﬂ‘&f‘?f@P agBi um

and rereadi ng,Qrind ﬂ%@a?l%gloggléﬂgﬁﬂlﬂﬁ&%% @o@lsﬂﬁ%geaﬁl@cl&m attenpted when

reading or writing e all tedln ormat i on indicating that a
data block is not al located to the defective block replaced by the spare

area, and fil bufferin rmatj on associ ated wi a datato
be initially galt PB?ﬁ"g%ﬁ?E?’@PmQH&‘%“ fen mayai%f)@%qrmi#eﬂt

buffer at a t§fffe defect management information indicating that replacement of a defective block

with a block in a spare area of the recording medium and rereading or rewriting of the
defective block are not attempted when reading or writing has failed, file allocation
information indicating that a data block is not allocated to the defective block replaced
by the spare area, and file buffering information associated with an amount of data to

be initially read from a buffer and an amount of data written from the buffer at a time.



The reading of the real tinme files may conprise the steps of: reading a
vol unme area ‘on thé recording nedium and reproducing a file as one of the
real time files in consideration of the real time recording/reproduction
information if the real time recording/reproduction information exists in
the volune area. The reproducing of the fgle may conprise anal yzi ng

recordi ng/ reproduction bit..r i,nf.or iLon. def nmana i.nf rmatlon
file allocat Pf)h reclftor%f: ?}dmg? thﬁ)d?‘ft}onqﬁ}oﬁl gtrl 1}1 fﬁ’}rg\gf’r%]tcg@n accrbt r%ldnet o]
the real timeretQaMtleiré}@baRI1Ostbte] ﬁifon‘nﬁbftibh”%dléu%mgn“ﬂxéﬂiev ot Uige paésiile &nd
reading and reproducing file data in m nimum contiguous storage bl ocks of

the file. Theeeagdfreptaduceq efrenhblefin real ime. al so conprises the steps of:
determ ni ng whether the real time recording/reproduction information exists
inafile area; and reproducing a file in consideration of the real tine

recor di ng/ r epkaPiaed Bfin. e 4S8 M0eritfon!fi6videnh rériBuci e MEMOAGITERESHIR | On
informati on exists |nt’he | e area. epro ucil ng of | e I'TB.nyI’t er

conpri se anal meding, mmnxdreabﬁme ﬁrlcsduqmmng résl tlmoa'ceordmgbcpmduamp atebrling
managenent i nfor i on, d gea ocation infornmatio i

fil buf f
ot on oG e eterdingTemtotictom g et TP Rtsors BRdieet BoRtiRe fasal on
0 the 111 e a8 echpitg RARIRIANHOARIRAEE Bibufnk Sec B eprodbeN hd the

conti guous storage e method may a urth conprises the
steps of (c) realpymegecarding/eepradugtibn mfoan@thn‘lscsmrem:rctheaectnﬂmgtm@chum tlek is
excl uded, based upon the real tine recording/reproduction informtion and
gener al def ec‘f’eﬁﬁgé‘l@'@%ﬂ?gl nformation recorded on the recordi ng nmedium The

copyi ng of the, h%&e%é(l t e %ﬁﬁﬁﬁ%&éhﬂﬂné R of 8 /reptdiiction information; and
recordi ng/reprool tion information and the file together; or copying only

real time filmepoducinp#wadadreat timefidasl ti ne recordi ng/ reproduction
information. The real time recording/reproduction information may further
i nclude current real tinme recordable/ reproduci ble state information

o 09 et et Tk enseCongASIR g BEoT T ) Lo L
and/ or reprodari ngreadiny dite Mmeaecrgdtrﬂgﬁepbdmlmf information from a file control
information area of the recording medium,;
(b)  reading the real time recording/reproduction information from a file control
information area of a UDF system of the recording medium;
©) reading the real time recording/reproduction information in each corresponding
real time file;
(d)  reading the real time recording/reproduction information associated with the real
time files in a separate file from the real time files; and

(e) reading the real time recording/reproduction information in a volume structure

area of the recording medium.

The real time recording/reproduction information may include the indication

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

The real time files may have sections with different bit rates, and the real time
recording/reproduction information includes recording/reproduction bit rate information
which includes information associated with the sections and a plurality of bit rate values

corresponding to the different bit rates of the sections, the method further comprising:



recording real time files requiring real time recording and/or reproduction
on a recordi'ng nediumaccording to real tinme recording and/or reproduction
i nformation for ensuring real time reproduction. recording the real tine
recordi ng and/ or reproduction information in a file type field in an (1CB)
TAG field of a file entry for a universalqgisk format (UDF) system The

epr oduct i on DR MeSreie P RE G pl 18 o es Wil EXRPURANNRD o

time recordi ngf vdfeOraluegpr oducti on nmet hod may conprise storing the real
time recording/reproduction information in correspondi ng ones of the real
time files. The real tine recording/reproduction information may incl ude

file indicatin infoymation indicating th the real ti files reqguire
real tine rec@?editﬂeg F?d/a{)‘?asr%tg?lafdﬁi%[igwg ﬁfei@%eber @@g@ﬁ@ccor&ing the
recordi ng/ r epeesttfig)eproliidtn B tafinfEhhatiBh! 4dahéteal ARt re@dtBingfreproduction
recordi ng/ reproduction bit rate information, information on m ninum
cont i guous stiofampation ovlays dnélude/i mgmaxiowrdi tallowable walueh of pheyieatk timere of
a current data bl.ock is reate{fe%han a sumof a seek tinme and a read tine
of a data bl JEWIPW%BP’W&?@E% Snext, and information on a play back time
for ensuring m ni num conti guous storage. The reproducing of the real tine
files may conprise: reading a volunme area on the recordi ng nedium and

The real time recording/reproduction information may include at least one of minimum

contiguous storage blocks satisfying a condition in which a playback time of a current
data block is greater than a sum of the seek time and a read time of a data block to be
played back next, and a playback time for ensuring minimum contiguous storage. The

real time files may be arranged in the minimum contiguous storage blocks.

If an end portion of one of the real time files is not filled with data by one of the
minimum contiguous storage blocks while the one real time file is recorded in units of
the minimum contiguous storage blocks, the real time recording/reproduction
information may be recorded as an attribute indicating that a number of data blocks

corresponding to a size of the unfilled portion are allocated but unrecorded.

The minimum contiguous storage blocks may be classified according to a size of an
error correction code block and a maximum seek time; and the real time
recording/reproduction information may further include current real time
recordable/reproducible state information indicating whether a current file is arranged

so as to be recorded/reproduced in real time.

The real time recording/reproduction information may further include contiguous
recording/reproduction type information classified by conditions for controlling real
time files, the conditions including recording/reproduction bit rate information, file
defect management information, file allocation information, file buffering information,

and the information of the minimum contiguous storage blocks.



reproducing a file as one of the real tinme files in accordance with the
real time récording/reproduction information. The reproducing of the file
may conprise anal yzing recording/reproduction bit rate information, defect
managenent information, file allocation information, and file buffering
I nformati on according to the real tinme rqgording/reproduction information.

BRI EF DESCRI BTl ON THE N The .apove,.objectjves  ;and .advant a of
Phe pr coont. (oG ERR! tire hroritieltkbredudi ARG SR i blot Tel Mk NP ARG B
preferred enmjeficiRahssehitaf RESmdkibA iINBERMBNRA réfladehfntbf AEREHY BIVEINGAtH N

which: FIG 1 is a viewillustrating the one-dinensional structure of a
recor di ng medi blagk ithe sparcseaipthereoprdingt medingl and reneading orrexasimg of the

trol inf ti. file data; FI 2 i ' iLlustyatj I
' wh ch (v SEBREHERBkaF P SEniied pfen Fetdtns o Elng bes TalelhalRafRinoh ©
3D show ex a”ﬁﬁﬁﬁn&iorﬁh@i&&?ﬁg it 4 &4 blobK'Rs rlof ﬁl%ditéagéé E}%}Ic?&ﬁ% bRk aLglhdeaut

I nformati on according to e present invention; Fl IS a view
i | | ustrati ng barthespangarea,iand\kiie buffereeg infarmatibn hsseciatedovith myarhouritivd datasteent

14 invention, conprised_of niniumcontiguous, stor.age_ bl ocks, occu bl ocks
on a disc: becmlrtERIrIy read from a utlfer and an amount ofs data wnttgn from tﬁe %uffer at apc}/me.
The reading of the real time files may comprise the steps of:
reading a volume area on the recording medium; and
reproducing a file as one of the real time files in consideration of the real time
recording/reproduction information if the real time recording/reproduction information

exists in the volume area.

The reproducing of the file may comprise analyzing recording/reproduction bit rate
information, defect management information, file allocation information, and file
buffering information according to the real time recording/reproduction information in
the volume area, and reading and reproducing file data in minimum contiguous storage

blocks of the file.

The reproducing of the file may also comprises the steps of:

determining whether the real time recording/reproduction information exists in a file
area; and

reproducing a file in consideration of the real time recording/reproduction information

if the real time recording/reproduction information exists in the file area.

Reproducing of the file may further comprise analyzing recording/reproduction bit rate
information, defect management information, file allocation information, and file
buffering information according to the real time recording/reproduction information in
the file area, and reading and reproducing file data in minimum contiguous storage

blocks.



FIG 5 is aviewillustrating the one-di nensional structure of a recording
medi um for recording real time AV data all ocated into m ni mum conti guous
storage bl ocks according to the present invention; FIGS. 6A and 6B are
views illustrating exanples of copying a file conprised of m ninum
contiguous storage bl ocks according to thg present invention; FIG 7 is a

flowchart illystrati a ke uci ng nethod usipg real tinme

recordi ng/ repﬁedﬂs{hf)g%‘aiyr#%mg?rocﬁng’@éat&leﬁ&pf SP'an enbodi ment of the _
present i nvengc) espying £XiledolaSred e @omiwiicih defectiVeblodstixcRided, HaséEapsifli NY
and reproduci ng apparatus applied to the present invention, FIG 9 is a

vi ew showi ng theeredll tave ocergmgfreprofluetione iformation randogetieral/ defeqt rmanagement f or

areal time rewitable s em, FIG 10 is,a block diagram show ng the flow
of data for r gé?rm\aﬁﬂ’érer%%%h&flﬁl@?m%rﬁ%ﬂﬁql% for areal time rewitable

system FIG 11 is a view illustrating an exanple of allocating an
unrecorded/ unal l ocated area in a real tine recorded/reproduced file; FIGS.
12A through 1Pie eopying afithe @ﬁlld Ry camprisesecoppingdbe ofal tieeaedirdipgdepmdoétian r eal
time recor dedljng'oerglwa‘ggrllJ g.r?c? thfeltjllg together; or copying only real time file data based on the real

time recording/reproduction information.

The real time recording/reproduction information may further include current real time
recordable/reproducible state information indicating whether it is possible to

record/reproduce a current file in real time.

In a final form, the present invention provides a recording and/or reproducing method
comprising the steps of:

recording real time files requiring real time recording and/or reproduction on a recording
medium according to real time recording and/or reproduction information for ensuring

real time reproduction.

recording the real time recording and/or reproduction information in a file type field in

an (ICB) TAG field of a file entry for a universal disk format (UDF) system.

The real time files may be reproduced using the real time recording and/or reproduction

information.

The recording of the real time files and the real time recording and/or reproduction
method may comprise storing the real time recording/reproduction information in

corresponding ones 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 and/or

reproduction.
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FIGS. 13A through 13D are views illustrating file control information
corresponding to when different bit rates are provided in different
sections and when an identical bit rate is provided in the entire file data
section; and 15 FIGS. 14A through 14C are views illustrating parti al

del etion of real time recorded/reproducedsfile data. DESCRI PTI ON OF THE
PREFERRED EMBODI MENT Preferred enbodi nents of a recordi ng nedi um for
storing real time recording/reproduction information, a real tinme recording
and reproduciTip & e aRdordRpAeAlodGeticiNthidrhatlod BRYT Alciude Aeidaed gnsi 8P the
real time recording/reproduction information will now be descri bed
referring to reterdbgtreproductmabit rrgts. infar@BtiogAinformumtigh GDnsihimwe xeompigesu f

stori | ti di pg/ duct.i on.i.nf t] t hi . ed
eal Ll o SRR § GO DN 4 ROk e AUEER A bR e

present i nvenibodthfiSa ﬁﬂﬁ’?ga 53k ihfe and A redd ¥ink 684 ddid BBck to be played back next,

recordi ng/ reproduction information can be provided as an attribute to each
real tinme filand itformatiexempblkay batletime dbr dnsuiing meomuimepntigpowsduatagen
attribute information can be stored in a extended attribute field in a file
entry or a streamdirectory I1CB (information control block) field when a
file systemig, QMERS BF tRirsd thY AR Rbhps¥stem Alternatively, the
real tinme recor F#g repgoductrléon attrlgg{ljl})e l|)rlg§ormati on can be stored in a
file identifireadingseoluniecared orethe recrding encidype; éndel d, or a flag fiel d anong
an 1CB TAG field.n a file entry.. The file entry can e cal,leﬂlaegl,e
control inforfiorBsing elleons qng jof dhe feal dimyg diles inqaccardanes, withi thepreal tigs

real time reqLidhing/rbsBildisntihf 4 ibute information for each file can be
stored in a pre(get g’{rﬁe‘g arela ?ﬁn?lt?or'rrati on area) in each file. For
exanple, in the case of a real time rewitable (RTRW format, real tine
recordi ng/ reproduction attrjbute informgtion can be stored in a data file
naned. RTRW TS H9CBProdSciah iihs Hlgmey cemprise apalyzing rqcefff%ﬁeﬁgqcf\]%%aucfﬁwg

attribute infiarpRbLEGN &é%%ct%ﬁ%{hgéénls AGoR ! ﬁ[eeglléc'ati@? %Eﬁﬁhéﬁcﬁl,fa{rﬂde@eﬁ@ an
i ng/r n €

exanple, real tine recor production attribute 1ntornmation can

stored i n an buffecingiiformatian aecérdirigrg tirerebTtitdé tezording/reprociciiRinfdimadtion. As
anot her exanple, when the file systemis the UDF system the real tine
recordi ng/reproduction attribute information can be stored in a vol une 16

structure ar WF%RIﬁT@N@Fy‘ﬁEWW@SE area, as shown in FIG 3D.
I'ng/repro

Therefore, when real fine recor uction attribute information is
stored in the volunme structure area or file structure area in the UDF
system the real time . . . .
he above objectives and advantages of the present invention will become more
apparent by describing in detail preferred embodiments thereof with reference to the

attached drawings in which:

FIG. 1 is a view illustrating the one-dimensional structure of a recording medium, the

structure showing the relationship between 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



recordi ng/ reproduction attribute information is first interpreted upon
nmounting a volune or opening a file, and data is then recorded/reproduced
inreal time according to the interpreted information. Real tine
recordi ng/ reproduction file indication information (e.g., identifier = "AV
file") representing that a file requiresqyeal tine recording/reproduction
is included i.p t r £ cordi . ti ttri info i on.
among 1 1 or BT SRBy EREsed B R AR s 3Gl S, A b YA R
satisfying the condition of expression 1, reproduction time information for
ensuring m ni mum contiguous storage, recording/reproduction bit rate

i nfor mati on, H@dS5iinhe sievaillustrating theene-dimangiopakstrustise af s gcerhngmedium fort ype,

at | east one can.be stor.ed i, the real tine recording/r.eprodyctio
attribute i nrErHaREGRal A, et dfcgates dinfo, mibfoun Dnjgdo strar? Yodssy
the conti guougcs@anRtdtndireent RBRefideN type information can be predeterm ned
as follows: type A= 10.08 Mips, type B = 1.4 Mips, type C = 8 Myps An
attribute representing whether files are currently arranged so as to be
recor ded/ repr c in real tinme,.i.e.. an attribute representing.the
current real Pﬁg#e%geﬁ?ﬂ' aﬁbqrélvﬂ%‘ﬁsr Hhﬁgfﬁfﬁ‘i‘%%ﬁlﬁ?lgs 8? _CPPX’BE a ﬁ@ %ﬂ%%‘ﬁeﬂc‘_?fuded
in the real thiEmh@CBhAkRk RPIRBISKSs ABcling!td HeSredhOmiBitiopn. Real tine
recordi ng/ reproduction bit rate information is stored in the real tine
recordi ng/reproduction attribute information. Wen the

recording/re dugtion bit rate.js changed in each section, .information
hsoci at ed wilff a pfural ReyeRr igsualie 6 artmafiink SB&beEusipE. Bl HB8! ¢ on
i nformation) re@idig/réfrodReioh Ninkditatida! adcbfing 96 Odrd ePOARRNP WIC tHeO Bresent
attribute informatron. The maxi nmum al | owabl e val ue of the real tine

recordi ng/ r epnezhtionj on bit rate can be further stored in the real tine
recordi ng/ reproduction attribute information. Here, the control information
of a spindle 17 nmotor can be obtained by using the recording/reproduction
bit rate infgnERgiiR schénARMbIbEO Biagfdrh 8f i@ lecHRNRISIERbrddbERAL Whhiaths i€
buffering infor matli ons,c ?ﬁqe al ?oc?gi on I nf cl)r rrafdl%gn, etc. i){:an lbgrﬁ?hézllgﬁjged in
t he real ti nmapphebtodhegresepimentonon attri bute i nformation. That is, if
file defect managenent information is stored in the real tine
recording/reproduction attribute information, replacenent of a defective

bl ock with a [9825¢ 2424 showit the HoG BB 1BPrdafARNe MeboRdingyf i ting fails, and
further reading or witing of the defective block is not attenpted. For
exanpl e, fi | eeprotuctivnifona real tmem¢wntabksystems non- al | ocati on of a defective
bl ock replaced by a spare area as a data bl ock can be stored in the real
time recording/reproduction attribute information. File buffering

I nformation gy80¢9 ﬂsé@ﬂo& &iggﬁpﬁﬂfgﬁh%‘ﬁxeqov@@@até forb&al iti?-hetxjeé’drhmg ead froma

track buffer and t anount — o o be recorded in e track buffer at a
time can al saepredsttionddr ascat ime rewtitablersystemgor di ng/ r eproduction attri bute
information. Instead of individually storing many real tine

recordi ng/ reproduction attributes such as file defect nanagenent

i nformation, fig €1 & 4 AeRtijIRfrating &h BRIMAE of Alstafihg 8n BiteEGHEDEndIEREIRIAON,
the conditions for controlling feal tinme files are classified into types,
and t he i nf orimatrealninef recérded/repsaducedtile; ypes is recorded in a real tine
recordi ng/ reproduction file attribute information area. In this way, easy
real tinme recording and reproduction can be achi eved. For exanple, the

fol I owing typagsofoA BreigRIdI e SRvsQRudtafiE SoanpIEydGeddrdifg B2th 3 Pidal fimke Of

| OVbps, inpossibility of allocation of a data block to a defective block
repl aced by aespdedirepraslacedafild; i npossibility of reattenpt of reading upon
failure in reading; and type B. a data bit rate of 8Mips, possibility of
allocating a data block to a defective bl ock replaced by a spare area, and
i mpossi bilit i } , J i i Ll e,
referring toyFlgI@E' [ﬁﬁgjﬁ%@gﬁ%%ﬁgﬁ‘éﬁgﬁﬂ% glg: éo’? ?%h%r@ggﬂc%ﬁﬁgg@g

m ni mum cont i whendifferent Gigmtes lacecprevided inpdiffemgntdeotidis and whedias adeaticad bitiratg t o

t he present

is provided in the entire file data section; and



18 invention, a file Ais a file requiring real time reproduction. If a

m ni mum conti guous storage block satisfying the condition of expression 1
is conprised of four blocks, the file Ais recorded inreal tine in units
of four blocks. That is, the real tine file A occupies blocks 0, 1, 2, 3,
5, 6, 7, 8, 11, 12, 13 and 14 on a disc. 45 general file B occupies blocks
4 9, 10 and gyon jReqdias, 130e 8ENGA ilibdifaife RbbCUHIdioRYof SRk WIAE
reproducti on ‘has a m ninmum conti guous 'St or age o) conprised of "one ock,
and one or anredsided/fepiodudediifRydaed. segnents can be stored. This bl ock
generally corresponds to a sector of a disc. The file A operates for real
time reproduction, as follows. In step 1, blocks O, 1, 2 and 3 are read. In
step 2, bl ock j k i he blocks 0, 1, 2 and 3
. In step 3, ‘Bgﬁﬁéﬁ@%ﬁaﬁ'ﬁ%@@ﬁgﬁﬁwﬁﬁf%f 4, block 11 is searched
for during playback of the blocks 5, 6, 7 and 8. In step 5, blocks 11, 12,
13 and 14 are read and pl ayed back. If no areas for contiguous bl ocks
capabl e of salnetsixednembusliments mah conrécgeding dmestiume fior ostoring sreabn timeli sc
upon storage of a.file requir.i real ti reproduction, recordi f the
fTe s not pecuRimereprofidivaintoiniit,a real Fige rRecdie =pd Rerodifemilfedand
recording is ADhraReS 2h®aefileShistratirigBetHol! UBHE &RMeh Ot Sresbral3AtpRidactioe
desi gnated as one block and the file be stored in the designated bl ock

| ength ?" is inémrmation avill gew bealgscribied réferringgo thecaftacheskdrewingage, the file can
be stored in the m nimum conti guous storage bl ocks conprised of one bl ock.
In this case, the value of the initially-designated m ni nrum conti guous
storage bl ockpiGs, A0 kgeugt 3DNShov bLAMEIES OF stbti@Cleal BheWebdtdingfrepioalofivh
contiguous storage block Iength included in the real tine

r ecor di ng/ r epintwonation (thistcan bb galtes], redduime retondimgt/ieproduetihincattribute infermatibn)

t of . tl t fil k | ti )
orangement o eurentl Yestored (RS SR8 L0, 34, gl tme
recordabl e/r %E&Hh'@ Blrdutieh Snfbintdiibh Yhutbe H;B{/i%ed 85 AOREibAR tb Bath BalltinkErlk0 be

copi ed can be contrguously treated as a real tine recording/reproduction
file when theAfsianexamspleathe exil tme déchfdngireprodizstomn attribtiteenformaiost can be stoiedl | n
the present inventiqn, a.driyi appar at us, such..as a rive and a DVD
i ve, ©havi ngid el sietateth SBRRREY ST sRRCR o KO BRbTRAER g
time (e 9., L,i4d0%eld WRES R filSsyRteR BRIV 4] ARR FornlPUDFS 8fhidh M8, Ccan al so
realize real tine reproduction if it satisfies the conditlon of expression
1. seek time + read tine < playback tinme. Meanwhile, the m nimum contiguous
storage block, |imts the al]ocation, of, a free block on_.a disc to,satisfy a
pr edet er ni nedAb?H‘ﬁ'b‘éeéY’ %ﬁcef, (P 2P pAPERdRcigr AL B, BYOTRAUE SRR bE RGPy no
defective bl ogksfilghidéatifie¥idstAPoL SIS fif PO fibCHr @ﬂ?ﬁglﬁ%ﬁon@% 1es paed by
a user. |If the m ni mum conti guous storagé bl ock is efined as 16 bl ocks
arranged i n afteldin afilecentnye dihe dvke ensrjecapBechlldsl afile contel informatien amma of a filedat a
bl ock is not Qos%bl e for less than 16 contiguous free bl ocks. Al so, the

al I ocation of "8 Y8 &Bi ock is not possible for 16 contiguous free bl ocks
rangi ng over AWehdwanH16CKB; rédflife rédbpdifil/MdpTbdlichion hitdbal nfohRARAEfoPERGK has
t he purpose of recording and reproducing a DVD-RAMin an ECC unit. Wen all
real time datfileican be stored ina ppddgtsrmiiet preadinformatios atehpinkeaclofilea For sxampie,

seeki ng occurs,,and thus recording/re ion, is prevented from.being
hterrupted. PNBGEE of e BrEghv PR RORRNE kit e e el PBRGIon o

M ni mum cont i gte RFGHAEEn BAPEKstbedGRbh AadliedamBIRIRWEPS DR he real tine
recordi ng/reproduction attributes of a file, and real tine data is recorded

in the mninmmcontiguous storage block. In this way, the interruption of a

b t MPEG pl.. K, bi t . =Vb) of 8M
ook time of gD i Ha AL Bl it ee GG R PingEb g Bla B OLBRR RIS o
and data havi g §hoRldomks sﬁiﬁ&:{ie HEPASEH edmple, RaPhiR deSord pRduétibr?

recordi ng nmedium such as a sc, the m ninum- onti guous storage block S can
be obt ai ned aattrivuté nfomnmtiohecandeditéredin ah isfopmatsen fite Havarsg ain RWR Wnfornat

foll owi ng expressj : - Vb (2048 8) 0O S >_.Vb seek ti 1000
...(2) From tmﬂ%edelgﬁ?MP-t %twﬁﬁwﬂanwbe@dbﬁglwW@géﬂm@é SYStera, 261

bl ocks. Wien e rea] time recording/reproduction attribute information can be stored in a volume




20 data is recorded in units of at |east 261 bl ocks designated as the

m ni mum cont’i guous storage block, real time reproduction is possible.
However, 272 bl ocks corresponding to 17 conti guous ECC bl ocks can be

desi gnated as the mnimum conti guous storage bl ock. Here, the predeterm ned
purpose is to ensure recording/reproductiqgn when the maxi mum seek tine is

150ms. Wth a IS 9%? Ol as the m ni num
cont i guous Stor8g9e %&%g%éragﬁggélﬁﬁ%sﬁé%tﬂlgengé%%ﬁgs Jne ségg‘ti nme added as
shown in expression 2, a free block allocation nmethod for real tine
recording and reproduction is classified into steps, and the steps can be

arranged as sHwfoienwhiembteal time freaiding/teprodugtipe attrifute inforimption és stored in the

bl ockspur posest hird, st ep1088 bl qcks CC arrangeJre nsuring,real, ..
ti mer ecor di ngvloﬁlgﬁ? SHUE eoﬁrel?ef’(/\gﬁﬁtﬁ Eti?ée raée&ufr?i%ﬁegrﬂ}aﬁ S SER %Be teal time
of 60018 s econdedotdiRb /A SducES T at tutd TelRIHRAL 01218 Fivdt limterpFe®dd upon mounting a volume
ti mest eprecordi ng/ Feproducti on betweenbl ocks requiring a seek tine

of 150msfi r st agtoppnibg lal filekand E&CCissthem reporded{rypnodueedrip real dimelacegrding to the
reproducti oni.n_an E&C nit.(- all allocatedbl ocks nmust satisfy the first
step) AV dat'QfefReete &‘E#Hﬁﬁ‘ d reproduced by arranging bl ocks satisfying a
limtation on the m nimum conti guous storage bl ock whose nunber of bl ocks
depends on each step, so that the bl ocks can be physically connected to
each ot her, ikeat tipy recording/repwductioarfde mglication imégrmation (6.9 iderdifiebs "Avsfile&d.
For exanpl e, when t '

cont i guous strBPrﬁﬁthigg E}gﬁgqﬁ%}eﬁ{@%@gﬁ%mﬁ{)@bl %glfs?&gft&t@g‘g H)‘E‘i?g],-"‘r‘ng??o‘e?lhe
Sggzné; ”gn' S tiRORR orditFreprificiéd Atiributd inféiflatibh MAn ARG5S AlUsd on
the minimum contiguous storage block satisfying the condition of expression 1,
reproduction time information for ensuring minimum contiguous storage,
recording/reproduction bit rate information, and information on the contiguous
recording/reproduction type, at least one can be stored in the real time
recording/reproduction attribute information. Here, if there are three types of discs A,
B and C, the contiguous recording/reproduction type information can be predetermined
as follows:

type A = 10.08 Mbps, type B = 1.4 Mbps, type C = 8 Mbps

An attribute representing whether files are currently arranged so as to be
recorded/reproduced in real time, i.e., an attribute representing the current real time
recordable/reproducible state of files, is also included in the real time

recording/reproduction attribute information.

Real time recording/reproduction bit rate information is stored in the real time
recording/reproduction attribute information. When the recording/reproduction bit rate
is changed in each section, information associated with a plurality of bit rate values and
sections (e.g., position information) can be stored in the real time recording/reproduction
attribute information. = The maximum allowable value of the 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



t he met hod of connecting the bl ocks. 21 That is, when 272 bl ocks, 1088
bl ocks, and 16 bl ocks are sequentially arranged, real tinme recording and
reproduction is possible, and when 16 bl ocks, 272 bl ocks and 1088 bl ocks
are sequentially arranged, real tine recording and reproduction is not
possi bl e. Accordingly, the mninmm contigyous storage bl ock can be

i

bl ocks by ot ASCLRTFREMIRhERL? RUAT e Peds Rl IRk 07,

portion of a file is not filled with as nuch data as in a m ninmm

conti guous storage block as shown in FIG 5, even when the file is recorded
accor di ng to Inhadditéerd fileodefett mpragamshinifoapaiiong fte duslesnagatasmetinn, &te
attribute repr@setntin t hat da{ta bl ockslfor .t he uniélled anea are altlocated
but not recortSgaten information. cte.can be ipkludsd in e roal Hime SEEQIHGEPTOAUEYRN | on
thus al | ow NoatirBale ihfoRRatiIn?YIRACiK, iPARHefdtnhhapelent iRfoPelidilis stbh& initBe real
referring to FIG 5 show ng the one-di nensional structure of a recording

medi um i N whitithe reseriding/mprodivtida atiribute infdrmiationreplacementiof adafedtiye blesk sxithy age
bl ock is placed, real. ti recarcﬂ nﬂ/re roducti&n attribute information in
addi tion to thiPayedgihngraligmpied svhep teadirigarvgHINg fattsnand fEper reading orwitingy a1 4,

information o thdgePARRIUIbK i YodtehfPrassi bil ity of reading/witing a file,
etc. is further stored in file control information positioned at a disk

bl ock # 1. Two m ni num conti guous storage bl ocks each conprised of 272 data
bl ocks are allocated ta first .file data placed at di.sk hlo m 272 data
bl ocke or t HsTanmRlsn R plorion utubai b uEk 58 poliplodiint ebadlelecdVe of

file data posipiaeiiethyaia g?(ﬂé Sire®! £Cl e BHEK20Sh ARt AP kS tiRNFeal2 time

al | ocat ed/ unrecorded”bl ocks are allocated to third file data positioned at
a di sk bl ock récordipeepraduciibratirthute infdmeatiore Fitedwifigring inferpmatidn essoaated svithopi ed
on the sane djsc or different . di.scs, e data _hl ocks of the file nust be
arranged on tHeageuRt ofdaado g tigficad gesmfr?ré/q}"g%r the egiouat ehdaR oDe

i nformation sp.dhat ihhhel rhé GRifrePtPh ARE. BACKIshNbS SRlred | 4B thd frediNfi

ar r angenent g’?CtrEe dataebfro@%s ?fse not possi%?le, St he atrg b oc}ks rg&rle me
arranged on treeordmghepraductioasttribeteanfoamngorent basi s of general file bl ocks.

Here, the real tine 22 recording/reproduction attribute information
mai ntains the original attribute information, but the inpossibility of real

time recor di ngLEEPEOHSGIduay étériﬁ%?ﬁx_aﬁéreﬁl {1 F&BEdisi@RbrdduEFon attributes such as
recordabl e/ reproduci bl e state attiribute.
file defect management information, file allocation information, and file buffering
information, the conditions for controlling real time files are classified into types, and
the information of the classified types is recorded in a real time recording/reproduction
file attribute information area. In this way, easy real time recording and reproduction

can be achieved. For example, the following types of information can be provided:

type A: a data bit rate of 10Mbps, impossibility of allocation of a data block to a
defective block replaced by a spare area, and impossibility of reattempt of reading upon
failure in reading; and

type B: a data bit rate of 8Mbps, possibility of allocating a data block to a defective
block replaced by a spare area, and impossibility of reattempting reading upon failure

in reading.

Meanwhile, referring to FIG. 4 showing an example of real time files comprised of

minimum contiguous storage blocks occupying blocks on a disc according to the present



Al so, when an operating system (OS) detects defective blocks on a disc upon
copying of a file, data blocks to be copied nust be arranged in
consideration of the original real time recording/reproduction attribute

i nformati on and nedi um def ect managenent information recorded in a
secondary defect |ist (SDL). For exanple,qgshen the m ni num conti guous

st orage bl ock. ist40 bkge%s as shown ineam' 6’% dat a I?t# ocks are arran ed in
consi der at i o8 R R e 1R/ 1(L%r8%u18pgé e v 3‘6‘%&9“3 & ggm Suglig in
FIG 6B. On t§i‘5‘ra§é bREk BAR ing’\hx%'%ohéﬂﬁoﬁ)@f E'}Eiﬁéssﬂﬂtl ﬁ%ﬂ@ﬁs&%ﬂ%ﬁbfo@ﬁ@&ﬂ@d In
the SDL, data is allocated to bl ocks other than the defective block ‘area in
an appl i cati dilepk dgyrezordedin cead yineginaunitsi of fouwnblodis: aThatrisothe real|tirhe fde A

recordi ng/ reproduction ajtripute info tion as wn in Fl 6B. .FIG_7 is
SRR T T TN D S WAL R AT Mt P RO
recor di ng/ r epsceapied bRBKd 4101 Bhd 94 on ARCASII T deBe@NRD AGH 1BMEinEred] Aftne
present invention. A disc is |oaded on a player in step 5101, and the

pl ayer reads raprodiction has e mifinmom céntigdowscstorageshlogk onifided of ahetbdock, and b of
whet her real tinme r.ecording/regproductiop infarnatiqgn exists on the vol une
area i s made GrADGFEAR HEEr pf Segments cap be SO diPPUREORTALY COReTONGS Hhat | on
exi sts on theaéé{dﬂ%faﬂfs%@ pl ayback of files is set in consideration of the
real tinme recording/reproduction information, in step S 104. If it is

determned in step S 103 or after step S 104 that no real tine

recordi ng/ reproduction infqormation exists,on t vol une area, reading of
t he vol une ar%ﬁ%‘%%ﬂéﬁgﬂr?aht‘&ee'ﬁp@%@?onm% Mer, a file is read in

step S 106. Iy, hn eal time recording/reproduction
i nformation e@isg squmnﬁg(ﬁte)’ Ire’%aagﬁaﬁ%}g?ealrdh step S 107. If the real tine

recor di ng/ r edactipc, btockisns scareleddor ducingt dayback bfthe bbatks 0] B,2 qdds3tback of the
file is set in consi ?ei(agiaé)n of the real tine recording/reproduction

i nformation, Wyftediblosks ggd, 1andi§arpgeddet ernined in step S 107 or after step
S 108 that nqg,reals & F g/ j ] ' i Stes in the
read file, tﬁg S@a“duﬁel lﬁgg‘{)agda{f;gg&gdé{é@gilb?l&gg%? ielgg{s?;één?’o’%)gngsg? whet her
the real ti menrsepd,dloels i gpi2pdBiahd b4 atentad amlk playeditask.nbeen set, in step S
109. Here, when real tinme recordinglreproduction information exists in the
vol une structure area, steps S 107 and S 108 nay not be performed. Al so,

when real ti i i | i k j i trol
' or mat i on A 85 S8 B0AS BRI OUGL: AP L ATy Beferd SRR | 0
8 i s a schenddloek bl ock di agram of a disc recording and reproduci ng
apparatus to be appljed to the present invention. The function of the
apparat us f orexe%@aradlllwpgﬁcftqr%qfrqmﬁp FRAVIING Taaktime, KepFRAustion: Seroading of Hisd
rewitable di : | i Aed | ! ; i ng,
= codeo 110" duit SolHoUlie HoW ek 7 Wiie B DaE RO ARG b rtRing iFR5C
ext ernal bit spossiblel (Bhiah theaminimoatoontiguoad stocape ibbsckiberdesighaedas @aredloek dnds

data conpressed according, t r.ecor di reproduction bit rate to a
rack bulT er ToG1E Ap sGrbin Be Qeugish bERE ST ShiF OISR PSqrERRY iyl user
error-correct et : I t he
error-corr ectriegﬁ%eggggréggetgg%@ ol b <fied ?r} zﬂe%gmtgfl?ﬁh‘ Qbﬁt{%??“%%@ra 5;@9&5

ata at a wite rate Ies the
result to a piomiprisediof bnd Bldck Allis this tdse, th€Falki@fahginittaly-dmignhiedaninimum
recordi ng/ reproduction inf tion generated under the control of, a
control | er 1mnflsuq%étw&¢<§{9ggﬁ$ gtonelgingthe dQmAtAR 3seciatd tiththe Jpingum

recorded on t i r i L . The
bi ckup.uni t RFSIEHE SHIEE SR Ragh Rlhileh ihang R0A' (e (2 AURILABIGIER,
frequency ( RRttribugiabutainforiration daditdtmgRhats thg reatangementdbfsaurten® stdried dilest he
recording rotatjing speed of a spindle motor 160 for drjving the dilsc_ 150 is
control | ed acBafeditRy tige Fecudipg/repsadyction SPPRsSIble (is $orek I  (fuprsny keal yims
Upon  epr 0duGk} aRanitheod il balPatrBERY HHIOIIGRRE 86 HER h Ot I ULLTRUI QR HeS
stored in the Tile control 1 nformation area or the volune structure area,
buf f eri ng i nfntigtdwsty Resatasd edl time fecobding/rapusductidn fifd whérothbdilé is dopidd y
read fromthe track buffer, file allocation information, defect nanagenent

i nf or mat i on, MedifferenhgiseeQrtbeisams disC.hit rate information, etc. are read in
advance, and reading of file data is controlled on the basis of the read
information. File data to be satisfied by the condition of the m ni num
contiguous storage block is read fromthe disc 150 at a wite/read bit rate
Va. The read 24 file data is error-correction decoded by the ECC 130 via
the pickup unit 140, and witten to the track buffer 120. The codec 110
reads data witten to the track buffer 120 at the recordi ng/reproduction
bit rate Vb, decodes the read data, and reproduces A/V data. Wen

recordi ng/reproducing bit rate information exists _ in the real tine

I o A — o~ I T T 1



The RTRWsystemis conprised of an application |ayer 201 for producing a
command associ ated with AN data recordi ng/ reproduction, a Wndows kernel
202 for interpreting the produced conmand, and a device driver 203 having a
file systemthe same as the file system of a DVD-RAM device driver for
requesting a corresponding function accorﬁi ng to the command interpreted by
I
S

the Wnd Dy -t L i : di .04.
tore, the. v ASQREPIESH ifVeslib A Bkt ipalts Hh SNTRMA LDV 408 |
system | ayer haging o deek Vinted@ws, 190nizgbigalitantinlongercthhh adead thé (@f., l aBais), FI G

10 is a bl ock di agram show ng the flow of real tine recording/reproduction
data for a coviich Brexpiessedhyasesh rRFRIVESY simengan algerealiec eabiimg repraduction

follow ng progesses. ar.e perfornmed in a nmultitaskin nner:, storing AV
data i nput t o BARRCE Hies@BAt DA exprsslort bk B IeAE B BPeRk s (| e
storing A/V data stored in the conputer main nenory 212 in a first-in

first-out (FIFO file of a hard disk drive (HDDE. 213; and storing the AV
data from t héVeanmbile; the minimuse conbiuoussstorgebloviolimis theiatication of pidreg blagken a
sufficient main ry.exists . on.a conpute t he Fl ile may not .exist in
the HOD oSO P Bt Biee Rl FiRERYSC Hery B bk meknth o Fsrt e
DVD- RAM di sk nddthgind Rf€caMPBloRks &od iewHRABM Nred dmoh use ateal tHABcA BE Be@bYGESS
for reading the V data stored in the nmain nenory 215 through an Al

decoder 216 aser.performed in a multitasking way. For exanple, the function
of a RTRWsystemusing a Wndows kernel is divided into creation of a file
to which real time recording/reproduction attributes are provided,

al | ocation ofif theQGRinon@h Bntifiiud stp£RMbdds deRh 4sCiY KOG dr@ARge Ml 4 error

deletion, and file closing, and these divided functions wll now be
descri bed r efcorreéting code FEQT) Block;the dllpdatadn efracdata bigckaismotipossibieefor less than
recordi ng/ repr.oduction file> In the first ste ! ndows ker ne, I
(appl | cati on IGRGREIHE el easr Algy thefifsalenOts dur Gl apt poaple for 16
recor di ng/ r eRbARsRuk 8Re bidcks fa?xE%ngv@ﬁ% ECCDlocke m&?meqaﬁﬁrﬁ&nlc%xﬁ%u&ﬁl
assigns a file attribute as FICE"ATTRIBUTE RTRWto a create file to create
the real ti nwstoragedvldélnbysrtbe porpose ofmecrding, andreprodudisg & DVINRAMIS andi@@l 202
as in the foll owi ng exanple: exanple: FileHandle = CreateFile

(" AVFI LE. MPGY} | E"ATRIBUTE RTRW...) In the second step, the W ndows
kernel 202 orders the DVD-RAM device driver 203 to create a file. In the
third step, the DVD-RAM device driver 203 designhates a FILE ATTRI BUTE RTRW
attribut e whéliherhal feal ttmg datarisstored ohphysically-dogtiguabe bbxtks tihe disc /e feckifg

ATTRI BUTE RTRW attribute is designated,.file cqontro] .information is stored
A ext endaedt A s detRE SN s A Ve e st Pelrep Rt HO

(information sgREICHMgUBLOBIOLkAdERot iﬁirfiie_lfeﬂiﬂ%‘ﬁﬁrﬁinﬁfn &ﬁﬁgﬁ&ﬁtsﬂfrag%" Bidek 3" @
file type area or flag area of an I1CB TAGfield in a file entry. Here, bit

rat e i nf or natcalenlatedrand istoredzs theteabtiaareaordiig/reprodudtion attebitesiof a<dntet dnddeal f
al l ocating an. al l.ocat ed/ unrecopded. area of .a real ti .

Fecor di ng! r e RE 5 ey hegniniiin,contiBupus_tamec Blagkn o, thisapethe ap
called to al ligeatfticor dcpsentcadbepreneded area of a real tine

recordi ng/reproduction file is a set file pointer having a seek function.

In order for the application layer 20l to pre-allocate a data area of a
el L me ¢ eop AL SPASRCH) Rhe LD AT RS ine B TR R B O
calls the W ndQupoKEIMB)s, £B8ibcRDf 2048 BiRes @hd @b RSViBX BTV Klocks 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)[d(204808)0S > Vbseek time/1000 «(2)

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



exanpl e: SetFilePointer (FileHandl e, 8-1024_1024, NULL, FI LE_END)
SetFileBitrate (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 a+yt rate, and an APl for

converting the bit rate . ntq the.nu bl ocks, exists in the file system
Tayer, the nuel efoRsRRete b & T2 bk it s P Smilpb e efieRia: o
area necessargyorh@d blo8ilredl iR refoahétionds peRIKIE URbivever! 278locks corresponding

al | ocat ed/ unrecorded state using the SetFilePointer. In the second step,

t he W ndows kerl7edonfg@ousrEeC blacke can/be Bedigrited ascthd minisnurg @8ntignasisstorage a
file. In the third step, the DVD RAM device driver 203 checks.if real time
recordi ng/ r ephlsﬂhg'f‘?rsn@sﬂeﬁﬁm@gd BPEPOSE 1 1G FBRHTE BFeqrne/ BPQiGHOR WAER Iy of
the file seekhddnfudsdek Gite i@790msCuUr es an al | ocat ed/ unrecorded data area as
| arge as the length for seeking according to m nimmcontiguous storage
conditions (for exanple, file defect managenent, file allocation, file
buffering, the. ni of a m.ninu nt.i guous storage bl ock, and bit
rate infor rmt%ﬁ?)%spﬁiﬁd Plogh cprmprifed Glold @ﬂ@&f Jedigpaies gg e minimtin cohiguous
recording/re I i , i § . : =al J: ted
roa or 4 pl orares blogh Al alirith s as By 4Pek ok lijed ok shERE RESPRKIONS

al | ocat ed. <nreefréedslockf alloeatinndhethodifor seabfime receading andereprodoctibinrig ¢lasspficlivtt i on
file>1n the first step, a Wndows kernel API %siel ed to record the data of
the real timeS%$RSc f giePerAnReATangE( 73 shewndnJaBleikie i1 e. The application

| ayer 201 calls a W ndows 27 kernel using a wite file as in the

foll owing exanple, to store real tinme data: exanple: WiteFile

(Fi | eHandl e, ATaBleflfler , 32, 1024, NULL, NLJLL) In the second step, the W ndows
kernel 202 cgts—t+he—tfite—recordi-rgFunrectionof—theDVD-RAM-dev-ce—d-yer
203. In the third st ephumber ofgonhighouslocks dff PUEIOSE503 checks if real t{me
recor di ng/ r efrpdyctioT &6 T e assigued-to. a fTie,—gpom cartTnglt he
file recordi rg}H‘f‘xﬁtgPi cn@% H“lg e(%rtecétl?n"’ﬂgﬁ@e’ﬂ :SP%Hnr‘l’g/ repr odﬁégti on att{r?'fH hut es
are assigned} AV datg to be recorded is recOrgedihgreproduction between
al | ocat ed/ unfecorded grea according to real {ime recordi ng condi tions. | Upon
recordi ng, when no al lfocat ed/ unrecorded ar ea| &kicks requicingngrdeckidémef of
recorded data is repoifted to the application Iager 201. The applicatio

| ayer 201 preal |l ocateg an all ocat ed/unrecordeg T2a desi gnated as the feal
time recordi NGEESGHRA 0dYCkD BlockE (ECOBHARedment ¢ @héiringe T €T T ygarer unrepgd fled
data using a|seek compand SetFil ePointer with reference to the amount pf
recorded dat d,steend agdi n records the | eft-overecgading/repreduction asbetweem| i n
FIG 12A, AN|data of 32 1024 bytes is recordeﬂ) ig an al.l ocat ed] unrecoy gded
area of 8 1024 1024 bytes shown in FIG 11, a B’c f ERUENE LA SC5F BME ©

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 step, so
that the blocks can be physically connected to each other, whereby real time recording
and reproduction can be ensured. For example, when there are three groups of blocks
of the minimum contiguous storage block: 16 blocks, 272 blocks and 1088 blocks, and
the seek time is 150ms, the possibility of real time recording/reproduction depends on

the method of connecting the blocks.



1

is still allocated as the allocated/unrecorded area. As shown in FIG 12B,
when the anmount of data recorded in a variable witten of the application
| ayer 201 is reported since the allocated/ unrecorded area is 32_1024 bytes
short, the file system|ayer automatically pre-allocates an unall ocated
area using bit rate infornation designated through the SetFileBitrate. As
shown in FIG 12C, the residual data is recorded in the ECC bl ock unit.
When a defective block is generated during recording and an error is thus
gener at ed, a THaPEKwheh R¢S BRIMENDEB DISRS, AN FBILUEG Aok S&dhehBal B ditaHded, dehPM
the all ocated/ unrecorded area as shown in FIG 12D. Here, wien the bit
rates for secdimoresordiug dnd reproduatigniispassibie; amd wherh1@bloeks, 272 blockniand h088
associated wiith the bit rahe for %ach section,.can be recorded in a file
control i nf orbhefks 3FF seAHeptiaRy afranged, yepliame jecardipgiandgepeqdugrion isaiol pessibles 5
plurality of bit rate values (here, V1, V2 and V3) and information
associated with sections stored as real tine 28 recordi ng/reproduction

i nformati on iAccardingle, the minmhurh cbutigneus storage ddookivan bei effeetiealy réviordedaanels ar e
provided in different sections. FIGS 13C 3D show exanpl e of  one
D1 ¢t e val JEPrpRMEd in 8k g pitag hecTlpetion of Hock R g eoh o0k Rarperiing

i nformation i ile control information area when an identical bit rate
is provided inthe entire file data section. <nmethod of reproducing real
time recording/reproduction file data> In the first step, a Wndows kernel

APl called tq reproduce the data of real time recording/reproduction file
is a read fi|Meanphalegid the endimogtion %fyaet?lemotc,fla#eflgwﬁl m%ﬁ%twrln@mmpw t he

canpl ¢: - RoadPRgRes R A SYATR fupich 5 ERh GG AR is PRl hibraing
step, the W ndawsokiditior bf the Zniaintien sortipaohd\dibragfe\bldely ian attdluty sapredb@didgathatead a

file. In the third step, the DVD RAM device, driver 203 checks if real tinme
r ecor di ng/ r esaidelesksder the yntilled aseagre aliocates iy nog reaeeded, ip storgghasreah imye; | ¢

a7 but es arg SRReAFGn ibohifor B bR SRl RRERVBN SR, | ¢

reproduced f rresordingAN data area according to real time reproduction
conditions. Here, when a defect is generated in a block to be reproduced, a
read conmand indicating that allocated/unrecorded file attributes are

assi gned but iR gg@@%& MM éfl&gin%r m%’%‘g%é‘ﬁ lﬁé%"sﬂﬁééth&eofjéi%&rrdi% 3to

the drive 204.a recordi hg €o a reproduci ng conman

provi ded by an&lnanevhich sl thae A dith stolddinRRdvindsiviveie cohitigudis stugige bivcksed
upon real tinme recordjng/reproduction., <nethod of de]eting part of real
time recordi ﬂﬁpl,ageﬂﬁ Balime greordingiregrodystion 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 blocks and 72 allocated/unrecorded blocks
are allocated to third file data positioned at a disk block #o.

When a file for real time recording/reproduction is copied on the same disc or different
discs, the data blocks of the file must be arranged on the disc using real time
recording/reproduction attribute information so that the file can be played back in real
time. If the arrangement of the data blocks is not possible, the data blocks are arranged

on the same basis as the arrangement basis of general file blocks. Here, the real time



29 In the first step, a "DeletePartOFile" is called as the Wndows kernel
APl to delete part of the data of a real tinme recordi ng/reproduction file.
In order to delete part of real tinme data, the application |ayer 201 calls
a Wndows kernel using the "DeletePartOFile" as in the foll ow ng exanpl e:
exanpl e: DeletePartOfFile (FileHandl e, Offgpet, Size) In the second step, the

W ndows kernel 2Q2 orders..t he DV M. dev .driver 203 .to.del et rt of
the fiTe. 1 n FRESPRIHOLRERT SR M e iRE ofor) fblie SeGmBitihy o

t he DVD- RAM dgiptith@irfipds\idilit? @8 r&al GigeSrebdrdirireplodi®ioneis @EtCdsDéurRint @6HI Ginh N
attributes are assigned to the file, and deletes data froman A/V data area

accor di ng t o reeerdable/meproducible statesatiributene real tinme recordi ng/ reproduction
attri butes have been assigned. Upon partial deletion of a file, a file for
managi ng a dummy file or an ECC paddi ng space list is created under a root
directory on &is8ysh&iad dpefating O aeiEts RfeRfiRebloBkth Saie Lfish LM
real time fil esi¥ vm ﬂﬁa{/l ng?gelﬂ’;k zaS?ranggd I nlECC units. Theﬁdel i o%?l
area i s all ocaitafiles datablbclkseto e eapiad neisbbmarrangéd 1B cohdiBerationlotthe ANgohat eal

section pertaining to the deletion area, .anong an ECC . bl o rangi ng over
The boundary Whe tfkorap Serihcion ributen nferEHOan SR ar s, Setect TRARPRAmER | ¢
thi s paddi ng id fi& (§ple % i

stored in an al ogg?lfrgg&gg(ggﬁ%té%r EEAD) cI@ilst(éi n?aFrqlﬂEC%ﬁ%g’d |eﬁ{;ﬂlésf6%r§e I st.
A/'V data not qoatigedusistigagedlodkas d@ bidckoas showam, in FIG 167 daGED1bdks @k, arranged or ed

accordi ng Lo SPTPURGLPBATaENCHie ek of FEIRE o o KRG W in A0t SBation of
the mthod ackoihdthahd, hiigh MR Mock MOP AleONddiEetd Reddied i She WL nd -
paddi ng space [ist can be descri ed y a short a(f ocation descriptor. In
FI G 14B, t heallchtelitd blechsothentian ttheed¢factiliertodpares imén apydickiisn ptopedm fangi ng
R e e

) | (0]
the deletion areawhasrRetdg an extent length and an infornmation Iength, but
t he paddi ng space is nanaged as an allocation descriptor having an extent

| ength and an information length of "0" in the AD 30 list in an AV file

entry. The an_A/V _file space not _pertaining to the deletion area, .in the
ECC bl ock, i sf%i-sd ﬁﬁn&gﬁawphm Halupratings @ (TRPrOAucing, P’ieﬁ’@der\‘?ﬁnﬂ. real fimes
case, the padding: .ned ext L af ¢ i pt or
of UDF. <nmet ﬂ%g&% cl @Fﬁ%ibélb rﬁlea %t{br?}lé a?‘Z%rg?‘&i ir?g%? g%%@h%%ﬁo%f ?ﬁ ?gésg# t he
first step, ainGtmipaHandikeislonded bna playecialstep®18%, and \tieplayes rdads aebluAtelaréad
close areal tinme file. In order to close a real tinme . .

recor di ng/ r eplreatha digrinsiepS102.n4 dfsninatien %Wh%%feaébmee%ﬂordgn&/war%lﬁmm
kernel 202 us'gp(f}n{a i : H e: e

Cl oseHandl e (f i eéﬁ%%’?ﬁfﬁﬁg@sﬁ%ﬁg ésr{*gﬁg %ﬁ@hﬁ%éﬁv%?'nellpgggpg& ers

t he DVD- RAM devordimghieprodnct@linfarmatiok exists oa the velumeerardal playbackbffilepis sethen
the file closjng fynction_is ordered, the DVD RAM deyi ce driver updat es
file control MAoBMHAeKRIiRMOf ﬁhre|r%alélmerVsorétrts!ryprgﬂactmns@quw% ﬁtea?sagf‘g?ffj

free area it is determined in step S103 or after step S104 that no real time recording/reproduction

information exists on the volume area, reading of the volume area is completed in step
S105.

Thereafter, a file is read in step S106. It is determined whether real time
recording/reproduction information exists in the read file, in step S107. If the real time
recording/reproduction information exists in the read file, playback of the file is set in
consideration of the real time recording/reproduction information, in step S108. If it is
determined in step S107 or after step S108 that no real time recording/reproduction

information exists in the read file, the read file is played back in consideration of



information, etc.). According to the present invention as descri bed above,

real time recording/reproduction attributes are assigned to a file, and the
file is recordedl reproduced in a different way froma general file. In this
way, a real tinme recording/reproduction file can be recorded/reproduced in

real tinme. Also, in the present inventi or23fi | es are divided into real time
files and gene files, .and def.ect managene i nfor.mation, f.il | acati on
| or mat i on.  WhftPesthe 3 (PG FeraraiH reRRAer AR THABPHIODIES PRRbiShR St 1%

m ni mum conti guous storage bl ock provided in each step are assigned as real

time recording/reproduction information to the real tine file upon

r ecor di ng/ r epHerdpehé¢nmeal tiFeiscondam)/repioductiondofotinatip existouithe volumesstrubtire
effectively performed._ Fyrtherpmore, in the present jnvention, the control

i nformation %% §tﬁP§1cﬁ18L}nﬁ?‘gr§]}b§ mayy "8[)teb£ rPS’Efo‘F“F"dfm rggﬁo’t'f"h%“ real time

r ecor di ng/ T eReQdtiflyrbiftoditdish MEbiuitioR SRARIiR L T Wrddl AsrRRAbARA/ deRrerdct i on
bit rate, thuse con?’rr%f}?élmr%l t??g“sng%ﬁr? ) m)ltor. 32 What 1s clail rrgpgsljls: 1. A
recordi ng and$ 4 and[81640 meaynpt be plrdornednpr i si ng: arrangi ng and recordi ng

real time files requiring real time recording/reproduction according to

real time recording/reproduction in a recording nmedi umaccording to real
time recordi erhd' j : i f j I I;

repr oducti On?ﬁ%ﬁﬁ% ggor |a(r91igb!tl eq{lﬁ%ﬁﬁ? r?e&?%ce%g%'l{dr%y Flergl?{gg%dét gllgParatus to

i nformation ibe dpphied s tiedpregntrindention. sl fumetiomof the appaprus dorcrengrdinpeandal
time files using the real tinme recording/reproduction information. 2. The
recordi ng andreBiodpgiag SV dataising hrsgoriableiand sewritable disg isdyvidegsiaseso

recordi ng of &rﬁqeér%allctf(jnne recordi ng/ reproduction information conprises
storing the real tine recording/reproduction information in a file control
information area of the recording nmedium 3. The recordi ng and/ or

reproduci ng nethod as, clainmed in claim1l, wherein the recordi ng.of the real

d
time recor di ngPIEEEEIRE: 2 eadler hiQeomapressas anshsocpdss 40 augipividgo ALV ) signal frome
reco el OFTH 3 ! e f
UDE syst om ot il Bkl (Hht Arblepihec cGfichlbn SR WGE Sl

met hod as cl agomistedsad atoadrdingd to avreRbRling/tdpfoduetion bit Rge OVb) toea traukl bufferd 20.
recordi ng/ reproduction information conprises storing the real tine

recor di ng/ r epASARIEAT| OFrertigToeneraerond decader{ECS) 89 rarmaichiesteancodesnibe rdatas

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 records the RF signal on a disc 150.
Here, the recording rotating speed of a spindle motor 160 for driving the disc 150 is

controlled according to a servo control signal from the controller 170.

Upon reproduction, when real time recording/reproduction information is stored in the
file control information area or the volume structure area, buffering information
associated with the amount of data to be initially read from the track buffer, file
allocation information, defect management information, recording/reproduction bit rate
information, etc. are read in advance, and reading of file data is controlled on the basis
of the read information. File data to be satisfied by the condition of the minimum

contiguous storage block is read from the disc 150 at a write/read bit rate Va. The read



5. The recording and/or reproducing nethod as clainmed in claim1l1, wherein
the conprises storing the real tinme recording/reproduction information
associated with the real tine files in a separate file fromthe real tine
files. 6. The recording and/or reproducing nethod as clainmed in claima1,
wherein the recording of the real tine rez;prdi ng/ reproduction information
conpri ses stog, . 33 the real,  ti rec i repyoduction Jnaformat.ion in
2OUbl ue. st r i Gt s b egef iR debed o T BT RBAC IR B 14 R RHRE
reproduci ng nBthogadshutlel D8 AThd\cdded 11D fead¥\Bsth Yritteh RS thHeQakck bufTBr 120 at the
recordi ng/reproduction information includes file indication information

i ndi cati ng t hatortiing/reprmldudctiomebif fatee¥brdeqodasdhe readl datapand reproduces A/V data.
recordi ng/ reproduction. 8. The recording and/or reproduci ng nethod as
claimed in claiml, wherein the real tinme files have sections with
different bit e tis C St oh € o i r j on
i ncl udes recor %\g??cggdgg% t?cgﬁﬁt% t&?g{dé@i irt1Hf'for matolhoI%EK\i/%\/nggiJgltﬁ1 iqg?:l S%égsmé

i nf or mat i on asseordingfreprodudtiontihformetiar, drescontrdller 170wbeding the odntinl tinfoanatiom| ues
correspondi ng the different. bit rateg. of the sections, 9. The recqrding
and/ or repr o&féﬁ%ﬁ}"ﬂ@? I‘?Hlﬁora]sébchoéP ﬁ‘t@deFQ{a@Bé{FRFP uciggbif @t?l“‘tf‘i’l"é“aé’PP&’ﬁ%‘f‘a‘r‘jP
conpri ses aut i e I o i il £S
according to {Pﬁﬁgﬁl?eg@g%%t/l?g%?%%&%?%% i tdre{a{f@eﬁﬁoééﬁ ttlliegs%ﬁncf{% Iﬁﬁlghﬁ
recor di ng anddlgy a serpo otobanignm.net hod as clainmed 9, wherein the real tine
recordi ng/ reproduction information includes a maxi num al | owabl e val ue of
the real tine recording/reproduction bit rates. 11. The recordi ng and/ or
repr oduci ng nﬁdﬁ -l al i i rel g g .
recordi ng/ repr odgg§ ?3/}1&‘( n dﬁﬁé%&o@?hg}%ﬁrgg\@trgwgg??ﬁ %‘ﬁg&(k)cfl ﬁénaara}?rorﬂ rerlldlsc
conti guous sttondeh fehlairkSreabtims fegordihgireprodulition atiributesdre providep)) iaylreal kinieé e
of a current data block is greater than a sumof the seek tinme and a read
time of a datBWstalk(RTRWE spsteRted back next, and a playback tine for
ensuring mninum conti guous storage. 12. The recordi ng and/or reproducing
method as clained in claim1l, wherein the real tine files are arranged in
t he m ni num cDid RGRWUSsyseenoisagmpbisetdéfan applicatioa layee 20 Hfor pradudingra doapmadiici ng
net hod as cl ai ned inw%aimll, wherein the, 34 recording of the real tinme

recor di ng/ r ep?seRfied WEh AYY Satedesosding] ugtian, p{Windows Kerpe) 20 §or 1pternsptings

the real ti I | f ' . - L Q)
conti guous gftg% ggo;ﬁﬁ% ch&gﬁ% %ﬂe@%%@%@?%}nﬁgﬁgﬁ sgfs{éi;h "Fr‘%(g:%ﬁ%geg i ﬁleuni ts
of the m ni myystemdfiadd¥DsR AMDdevire diivercioBrequexting d corgespondingefunetidn ddcoiding

recordi ng/ reproduction information an attribute indicating that a nunber of
data bl ocks clorthesesHmndgintespested; by thy Windows kemek d02 byt rawmittisg 4 de¥er ed

but unrecor deébm:i‘xéndn%he?dfi%%ﬂi B2 WY WindFWY @H&i@gcﬁgttﬂé’ﬁeﬂﬁz gé?#r{‘ie?% in

claim11l, whereirn the mninmmcontl guous storage b are c

accordi ng to erssgendad adfile aystem layer,randithoWindawles kdrne R02rdn be vallddnaikeraele k
time. 15. The recording and/or reproducing nethod as clainmed in claim 14,
wherein the a]@)’%fngi ng conprises arranging the real tinme files in the

cl assified m nimum conti guous storage blocks. 16. The recordi ng and/ or
reproduci ng nethod as claimed in claim1l, wherein the real tine

recor di ng/ r epFlaHu0tis @block idéageah shewihg thd@ow iofi edalitige recordiaptreproduction rdata
recordabl e/ reproduci bl e state i nformation i ndi cati n%, vmn%t her a current file
is arranged sWrasomputgisystemamnng R EbVoystems Vron regerdingptbe following processes

are performed in a multitasking manner: storing A/V data input to an A/V encoder 211
in a computer main memory 212 in real time; storing A/V data stored in the computer
main memory 212 in a first-in first-out (FIFO) file of a hard disk drive (HDD) 213; and
storing the A/V data from the FIFO file of the HDD 213 in a DVD-RAM disk 214.
Here, when a sufficient main memory exists on a computer, the FIFO file may not exist
in the HDD.



17. The recording and/or reproducing nethod as clained in claim11l, wherein
the real tine recording/reproduction information further includes
contiguous recording/reproduction type information classified by conditions
for controlling real tinme files, the conditions including
recordi ng/ reproduction bit rate infornaiifﬁs file defect managenent

A

i nformation, §fil | | ion_info i.on, fferi i I and
the informati oRf)ofe%{%@l%ﬁl&ﬁiarﬁruﬂq&éf)%q%géﬁgn[és st oér?%lgrémb 8%’%@%%@&)?& ng
and/ or repr odesihp@ermaiAtbnisry Ol 8idR4I fife Ghdh Prdebss foPRa8InG thd8/V Gata stdre®
recordi ng/reproduction information further includes at |east one of file

_defect manageinghe maif memary 2k thratighaniAy desader2dplarecpentonmed in amyddtagking e

bl ock 35 with a block in a spare area of the recordi ng nmedi um and
rereading or M&Writing of the defective block are not attenpted when
reading or witing has failed, file allocation information indicating that
a data block is not allocated to the defective bl ock replaced by the spare
area, and t heFondxample;the fohctionedfiadh TR sysiean vsinga iWindows kerneltis divided te o be
initially read from ffer and an.amount of data witten fromthe.buffer
it & L, socreatd phe i yhiEes e srautioe st hdielon uEBueR L VAR ai m
1, wherein thgdcaa6h BY aadith hRR! QAN GEaRdinBEd4t8 3bprbiiioh] 18 SRR 8/S file
readi ng a volunme area on the recording nmedi um "and reproducing a file as
one of the recbsingandfth¢seslividedfonetiaisrvellinow kxf dasbmbadgaferringve FIG. 9.
recordi ng/ reproduction information if the real tinme recording/reproduction
information exists in the volume area. 20. The recording and/or reproducing
met hod as cl akﬁ%ﬂmare,feieaﬁ,? & foal WRTERiDRefrBMBBHEHIGY of the file

|

conprises analyzing recording/reproduction bit rate information, defect
managenent information, file allocation. and file buffering information

according to jhe real ti recording/ oduct.i on inforpmat.ion. in the, volume
area, and r oalh the fiidtoped VB Wgerp?h APHapalication Progrmm R RIeERstColES R ge
bl ocks of thectid g redd limeREoriREALFLALBAMOL o SEAOHIC M 2fFidA bgj med
in claiml, V\fwer el rfe%hénerlggoé?ngﬁgﬁd&%pr odﬁgiang tﬁe rea aﬁﬁr% ?III SP @f
conpri ses: dessigns aiffigativiteitdas FILEe ATERIBUTie RIT®M tol & nrpatedile talcreate dhe real
information exists in a file areg; and reproducjng.a fi i n consi deration
of the real tiFe re<oEUpelremERRichihlre BHksRlS o Mo el efasnghe fygping
recordi ng/ rep§%ﬂg&i on information exists in the file area. 22. The
recordi ng and/ or ‘reproducing nethod as clainmed in claim2l, wherein the
repr oduci ng oéxaniyde:fHileblandle CreeeFide (IANFILE. MEGIFILE GATRIBIGHECRTRW,bi)t rat e
i nformation, defect managenment information, file allocation information,
and 36 file buffering information according to the real tine
recor di ng/ 1 pIOYEIAR bR WEAAWS Hefhdl D62 bideR (R BYD-RAY BEAL BovcR 063 ¢
repr oduci ng fquqg data ?nﬁmﬂni mum cor?’?rll guous storage bl ocks. 23. 'Igﬁe 0
recor di ng andé¢materadge.oduci ng nethod as clained in claim1, wherein the
met hod further conprises: copying a file to free area fromwhich a
defective block is excluded, based upon the real tine
recordi ng/ repfpdd | @fird nE@f),”aTtﬁeonDVlﬂ-lGWer abvidef @file™NBYC R gnates a
i nformation recorded on the recordi ng nedi um

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>



24) The recordi ng andJor reproducing nmethod as clained in claim23, wherein
the copying of thé file conprises copying the real tine
recordi ng/ reproduction information and the file together. 25. The recording
and/ or reproducing nethod as clainmed in claim23, wherein the copying of
the file conprises copying only real tinpgile data based on the real tine

o copyl AP . o .
ot hod ag o dngasitish e WA el A elleR G 3OKH A% Gl BlunteBEBSRAY, o,
i nformation fafatrBAtinkdYebordRip/ reproAgiton fB&]s o detBle REREARN R/ o REK AHeGLR! T

state information indicating whether it is possible to record/reproduce a
current fil e drderr &gl thei applic2tion Taysr r2dotalipneraledatrod daja cared radda j neal timem 1,

wherein the net hqd urtfqert. cgqpr.i s&s t he stea@s (%f recorgi(ﬂ genqral def ect
managenent i HFSRRETERTOREtion AP 4% 3Rty anatialnrated HIEEsITrd gred o e s &
free area frofinhiiaonti@fRhRGHIrYR BbAS khe Rt AleCpdiftericalRAREWiHAGTS kéBel B
time recording/reproduction information and t'he general defect managenent
i nf or mati on rasdotlecfdllowingrexampleor di ng nmedi um 28. The recordi ng net hod as

real 11 e rocSRPy) r oG (P SrRE ol And0 S L E B hE S
29. The recording net hoggt?i%g;{rg,{e@gelj{ﬁd Bitrfle¥ 7, Wwherein the copying of the
y rea

file conprises copying on time file data based on the real tine _
recordi ng/ reproduction information. 30. A recording nethod conprising the

steps of: arrangin nd recording real, tine.files r.equiri Jeal tine
recor di ng/ rep&&%ﬂ%‘&e& agfr@&)?r&? Hggeﬁm &of) repl; tirpe !r%‘i%‘ilﬂ feTald f‘BHG&?i 6P a
recordi ng medjjpeaad car davabcd %s’ 83 alfok¥e 9&%&'%&@%&5&22&& %‘bﬁﬂéﬂé}@i’iﬁ?& lon

for ensuring real tinme reproduction; and recording the r
r ecor di ng/ r eqFdeldaidlgbitrate).oHamt when the applécatien tayedr kigpweeedbitirate, afid ail AP for

recording nmethod as clajned i.n c]aim30, erein.the recording of the real
e recor i RORYEBR i b ahfe iip GReraumBRY RbRBT RS i Her e Halomaayen te
recording/r e?‘ﬁ‘gd&f B{n BBcHs Yo Hythe API 8arf e 2O hS Mk dhidaRlaHRbdsShy 3615310

the recordin
time recording/reproduction in an allocated/unrecorded state using the SetFilePointer,

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

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



32. The recording nethod as clained in claim30, wherein the recording of
the real time recording/reproduction information conprises storing the real
time recording/reproduction information in a file control information area
of a UDF system of the recording nmedium 33. The recording nethod as
clainmed in claim30, wherein the recordingyof the real tine

recordi ng/rep ction in ses storln

ocor i a1 PSSR RIHIEES e TR SRR BTk R iR dabar (1 o

34. The feCOfE&dﬂ%lWﬁ%ﬁlﬁiFﬁéWAVﬂBﬁf@im3@24MHEI§N'UJUU)9 recording of
the real tinme recording/reproduction i inf or matT on conprises the real tine

recordi ng/ reproduction information associated with the real ‘tine files in a

file f h | h
cl Bimed i ol 1 e Recot e te WBdows Biineh20%h palfishe e Feeprdit Mhcoh Sl ne®

recordi ng/repbmj}lmrae{,ﬁ%gﬁoaizogn conprises storing the real tine

recordi ng/ reproduction information in a volunme structure area of the
recordi ng medium 36. The recording nmethod as clained in claim30, wherein
the real tinme regcording/reproducti jhformatiqn inclydes file.in |cat|on
i nformation i tﬁ ﬂ'ﬁa SHR '?’ﬁ Y)rt\}éé)fl Fife n?’%‘q&iog E%CA‘P tf fgal time

r ecor di ng! 1 epfOiatld/Brodidtion RS M LABGmBR 1P f1c Bpd GlIFRARL HIEHRbRiRE
wherein the rea |g/ Bro . aveusectéjonggnvmth di ff%rent rlat es, éﬁ% t
real time recfundiiorg/If ﬂprreaiumha recordingdepraduationatiubutekeare assigned, A/V data to be
recordi ng/ reprod i,on bit rate nf or ion |ch i ncludes informatiQ
hesoci at ad w FRORIES ISEEoTEhin b %?atﬁégﬁéﬂcm%? SFeaepordifgdo. el i recording
correspondi ng L i EnsbieiRBiress

recordi ng net %&l@“g@gcﬁj Oir}gd@?"trllmg glllérlr'lﬁ% %l&\/\ﬁer ele% ltftﬁg%?%ceg?s %RS%“I%e real
ti me recordi nof reepdedidati isaapdrtet a6 thetapplncanoniayesmﬁ die@pplidatiah layen20 laprgt Ng

file data are of the real time | es _accor to_ the

recording/r ep?alfmﬁ'ﬁ %ﬂlosatﬁdfparteeorﬁ?# Yradasiepate Sg%eﬁ?é“?’ééﬁﬁoﬁi%%%t!%s
claimed in cl ﬁ{rfﬁugé’tom%fﬁhg 1éf%‘8ﬁr%ﬂ}e§ {deE d t‘i%?irng 'aligeK &%&@Méétﬁﬂeponnter
information in es a maxi mum al I owa eva ue o e real tine

recor di ng/ r epwith ueference i the ambast. of4€cordduadata and dgmgrdmtdsalie Rét-avenidaad i n
claim 30, wherein the real time recording/reproduction information includes
at | east one of m ninum contiguous storage bl ock sati sfyi ng a condition in
whieh 8 Pl aybesk il 48 fbufl FUEIGI 1200 ALl G080 !les! RcAdsH Tholn ! e
seek time and a rea a dat'a bl ock to e pl aye next,

pl ayback ti nealiacateé/luﬁttcorﬂgi aren bR 11024 1024 bptusstowvariagic. 11, é}mtﬂ&resiﬂnel area
recording nmethod _as clainmed in claim40, wherein the recor di ng of the real
time recordi n’é/SFlgﬁlueﬁﬂi%‘%? e plocatediurenordesiased ses arranging the real time
files in the m ni num conti guous storage bl ocks.

he

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



42. The recording nmethod as clainmed in claim40, wherein the recordi ng of
the real tine recording/reproduction information conprises, if an end
portion of one of the real tine files is not filled with data by one of the
m ni mum conti guous storage bl ocks while the one real tine file is recorded
inunits of the m ninum contiguous stora bl ocks, recording as the real

number of - datACHRPEREPOORR SRR 1 A4 CF ol DR AR AT i o
al |l ocated but ,{lLeCHLdREd ixﬂ&iﬁfeﬂ{hﬁsé&ﬁﬂﬁ.%l@ﬁ@b@ﬁﬁ 139 o A}P&ah{blék%ﬁ@ 40,

further conprising classifyi e m ni mum conti guous storage bl'ocks
accordi ng t o bit siteelad (hare, ¥ )y sored as reabtime mecooting/tHposiactomdinformatiominra $ibe k
tinme. 44. The recordi ng nethod as clajned.iin claim43, wherein.th

arr angi ng ano""lné"é’gl-‘g? 19p argaeWhemypn qepfical ih‘te@teclérl’ﬁ‘?‘ilgeéjs‘na'i’? 5ﬂ6¥erfglet4?§a r eal
time files si%c%&g classified m ni mum conti guous storage bl ocks. 45. The
recording nethod as clained in claim40, wherein the real tine .
recordi ng/ reproduction information further includes current real tine
recordabl e/ reproduci ble state informati on i ndicating whether a current file
i s arranged sonehod gf prproducime aeal timsreserdingdreprodpetign file data>46. The recordi ng
nmethod as clainmed in claim40, wherein the real time recording/reproduction
information further includes contiguous recording/reproduction type

i nformati on clnaheiffrstesder)yn Wordbivwsi kel AP1 cadleti rtolréprodudecthe datanaf 4 rdad3imd he
conditions including recording/reproduction bit rate information, file

def ect nmanageiveRtdmefreprofugtionrilleis a gead) filec Ihe application jayer ¢ callsiaeWindavey | ng
i nformation, i ' i N ' hl ocks.
40 47 het dae| el RARHIC A te KNSRI AN tippinieE ) fERGR' PP I
recor di ng/ r epsxadipid: ReadFitd @ileHandle AAUBufer, 32 NH0M4NGLBNUERSt one of file
def ect managenent information indicating that replacenent of a defective
block with a block in a spare area of the recordi ng nmedi um and rereadi ng or

nas failad, rinioe SEPEEY Bd WitioRlekefi] 7 SRER MR DVERRAMBIH e M3 1 "D

all ocated to feheaditd ective bl ock replaced by the spare area, and file
buffering informati on associated with an anount of data to be initially
read froma buffer and an anmpbunt of data witten fromthe buffer at a tine.
48. The recorgll g, RgiR0GeRs b SHRASIRAMCIBIEL vt 9081 Brdcke froRLal! il
recordi ng/ reproduction intormatiron further T ncludes current réeal tine
recor dabl e/ r ejeecrding/roprodwdtioh attiinitey a8 hssiyhet fslthe dl¢, Whewhiad file feading fangivmsi bl e
to record/reproduce a current file in real tine. 49. A reproduci ng nethod
of a recordi ni§ ordeaedsrif therealdinee sesending/reprofdnetion attsihutes arepspigned, vy/ Medata as
recordi ng/ repr i r.di r. i or. di Rg/ i re
Stored i a rionbaeieIehd R biaulbatif Rorbd By FERCAATAERAMENAR B °
information freal thné tepraductiemtbonditighsr epr oduction, and the real tinme
recordi ng/reproduction information is stored in the recording nedium the
nmet hod conprising: reading the real tinme files using the real tine
recording/re i i r LOR: i t 1]
[l es. 5o, Traoe shisiludeit W iERkaRin £00ek ERCIEHEIRLA 4 ] Efmithalhll
readi ng of t hhatratlebatéd/omreédrdeisfile angibuteese asiphed ut fve readdd trdnsntitted from the
recordi ng/ reproduction information froma file control information area of
the recor di ngPMEURAM device dmver 203 to,thedriyg 208t hod as cl ai med in cl ai m 49,
wherein the reading of the real tinme files conprises reading the real tine
recordi ng/ reproduction information

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>



41 froma file control information area of a UDF system of the recording

medi um 52. The reéeproducing nethod as clained in claim49, wherein the

reading of the real tine files conprises reading the real tine

recordi ng/ reproduction information in each corresponding real tinme file.

53. The reproducing nethod as clainmed ingfaima49, wherein the reading of
le@

nt or mat i on- sodhi fit SR PREFERABRENS if Gifed e WRahERERELAB! G MR e
real tine filgsne &fa off\Ral BRE RLBRINSrepRIdIHrATe CrPbriBdo idBled [irid48al iMRET €i N

the reading of the real tine files conprises reading the real tine
r ecor di ng/ r epdatal tlagt applicativndayes 20 brallse Windsivesrkermsl nsing thee' ReletePasfOfFile"” as

recordi ng medi u 5. .The reproducing nmethod as clained in claim 49,
wherein the r‘Béﬂé fq?lr‘?ﬁ"?ge?@f’m?%g/ reproduction information includes the

i ndi cation i n&Qnpa: DRlettPRACTRIIE (EildHMblelDEsetSpde) ti e files require real
time recording/réproduction. 56. The reproducing nethod as clained in claim
49, wherein the real tinme files have sections with different bit rates, and

Fecor di ng! r epreRREER e, i Bibos KSreLe s P V Rk SEdevish vs2Pb e
associ at ed W&gfbtgpﬁ%ggﬁkiﬂggzn?ngi ? plurality of bit rate val ues

corresponding to rates of the sections, the nethod
further conprising: reading the sections of the real tine files in

accordance with the correspondin uralit bit rate, val . 57. The

reproduci ng HﬁttHBQ’I%StE?’éV qq‘l*‘ch%thW%,tg?/\,ﬁIfr‘éi%d“frFé the ﬁe\}ﬁm YA of
the real ti j i : . i A I Lon
bt Tare i nfQriet P03 BRBPHTANGRE BAAThOod @ubhSniREE it 204 4RAT0 ML
wher ei n t he radldeletaselata fédin are AGY datagieagocarding(to caal time comditionsrif theatal diese a

maxi mum al | owabl e, val ue of the real ti recqrding/reproduciion bit rates.
59. The repr d&ﬁﬂfﬁ rﬁ%‘f’ﬁ%w&sat@%&feﬁé‘ﬁvqn&eelaéﬁlﬁ’i‘%%Qﬁ%’el?aéﬁla c{e opofja tl!’lF’me
recording/re t‘ Pﬂa Ji ]m;n?', i o ¥

cont i guous s%fr?%gglt oc%?gggs)gtl S Wﬁg@ ggn |at%?gl§%ﬁélée\}%?§h&£aat%qg§/ a?km(t)tl me
of a current discwrpbnalsystemdileat er than a sum of the seek tinme and a read

time of a data block to be played back next, and a playback tinme for
ensuring mninmum conti guous storage. 60. The reproduci ng nethod as clai ned

in claimb59, wheigh @?%‘gfasr[ a?%dltotb%‘@lefeﬁ'ﬁ%% 2tel Gihé ﬁ@ﬁgﬂidh ARE4dth gi‘ﬂ@ﬁlﬁ%ﬁdai o

contiguous storage b . I'he reproduci ng nethod as cl alne
59, wher ei n iih BGC anits. phie dedetionfareanis atibcdtdbtoracfade drearas shomasiniFIGNd4B fand ed

with data by one _of the m nimum contiguous storage bl ocks while the one
real time fild MY fe 85gien PerRIniNE e ﬂ@fduefqﬁlenﬁr% mm&%ﬁ?&h&% Tapgipg guer

bl ocks, the regbobddify seiehelbRSH ERRIIOBHTL ARAREIHIRL OV ddta FPGA HRliRS a0

attribute indicating that a nunber o at a s correspondi ng to a Size
of the unfil |spdcepoy managedras abdparad €tk buitthelsystero fde dnd 8fred e an eytlocationi ng
met hod as clajned in clai.m59, rein.the mni mum conti guous storag

bl ocks are cI‘!fé%“r‘HtP’éEA‘]é): 8ty 1 *H’g%g gladg;n,_gesqgf:e i e rda@o‘?qt(-ﬂ?ﬁa%ng:%g‘ebl ock
and a maxi MUkARk, drbATen BEECEGIOERMS QftHEd ROHRPADAS: 38 aChigi KR, IThelEBEM 59
wherein the real tine ’rgcorchi ng?‘roep’r ogucti on I nformti gnl?urt erﬂ} nc?udes
current real paddimgrspacerlisaislagamaypdatdd acdording teaa functibrosuchtas deletion brwetiting

whet her a current file js,arr{a&%ed 0.,as tq. be rﬁcorded/_re r oduced bB r eal
time. en an application o method according to the present invention is an F

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



64. The reproducing nethod as clainmed in claim59, wherein the real tine
recordi ng/ reproduction information further includes conti guous
recordi ng/ reproduction type information classified by conditions for
controlling 43 real tinme files, the conditions including

recordi ng/reproduction bit rate informatiqp, file defect nanagenment

information, file a tion i 0N i uf hng i r mat.i and
the 1 nf or mat {5hrE G TR, Hie 8L &P B kpatd A perling 4 R el HOR R e
reproduci ng nEtO®fhcRSis alsd niBakedin HeADNisEn tRVEiI@erithe Ih 8a$ cdsk,TRe paddin%
recording/reproduction information further includes at |east one of file
def ect managespees canticalefined aman exdensigd aHgcationtdesasiptard M. of a defective
block with a block in a spare area of the recordi ng medi um and rereadi ng or
rewriting of the defective block are not attenpted when reading or witing
has failed, fihanad hrOsliRg atréHl Gkt eahdtidg fi1eat a data bl ock is not
allocated to the defective block replaced by the spare area, and file
buffering informati on associated with an anount of data to be initially

read froma huffer and an nt,.of data.wjtten fr.omthe buf at a tinme.
56 The r epr BT st AEpHEG AN heiorhis sl e Wit Kot Pl wiieRid o
the real ti ,e£1'tlxﬁ§ﬁ§9fﬂ%h§c?$o LiBSe §fe?P§m@frécofcﬁﬂQ} ducheh ﬁf@?ﬂi%:r giB ide
recordi ng medium and reproducing a file as one of the real "ti iles in
consi der at i orlaydr 2 ecallsahe window denretl 203 /usimgr thel dbsedtandlef asr mathie dfiollbvirighe
real time recording/reproduction information exists in the volune area. 67.
The reproduci%’f&mﬁ‘\‘}thod as clainmed in claim66, wherein the reproducing of
the file comaghfe: @Netahie (FRGMHAId)9/ r eproduction bit rate information,
def ect rranagerreaﬁl? In orerratelﬂor(l, file égl | ocation information, and file
buffering information according to the real time recording/reproduction

information in the volune area,. and r LNng. an ducipng.filJe data in
m ni mum cont i Gikrecen $ts©éﬁwm9&nwn§§§59?4€és t%sﬁp K8 EivRE2GRtnod
as claimed ingglpi;medQ, Wherein the reproducing of the file conprises the

steps of: determning whether the real tine recording/reproduction
information exists in

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



a file area; and 44 reproducing a file in consideration of the real tine
recordi ng/reproduction information if the real tine recording/reproduction
information exists in the file area. 69. The recording and reproducing

met hod as clained in claim®68, wherein reproducing of the file conprises
anal yzi ng recordi ng/ reproduction bit rate4 nformation, defect nanagenent

i nformation, f{il. I Lon. i nf i on Tile buffering information
according to Q%tielg?cgaéfoqﬁ?}ﬁépﬁ len!éé;rrgéong}'g}e)rﬁ?%%%ﬁnoHﬁf)ﬁ?aonrorrrla?f%ﬁm?eﬁio tHer 1 e
area, and readtdifing/tepro@dtidd Wit rae, fhuk QostedIBng theSpiHdisibopNt | guous st or age
bl ocks. 70. The reproducing nmethod as clained in claim49, wherein the

_ nmethod further conprises the steps of (c) copying a file to a free area

_—~-fromwhich a defective block is excluded, based upon the real time
recordi ng/ reproduction information and general defect managenent
information recorded on the recording nedium 71. The reproduci ng nethod as
claimed in claim 70, wherein the copying of the file conprises copying the
real tinme recording/reproduction information and the file together. 72. The
reproduci ng nmethod as clainmed in claim70, wherein the copying of the file
conprises copying only real tine file data based on the real tine
recordi ng/ reproduction information. 73. The reproduci ng nethod as cl ai ned
in claimb59, wherein the real time recording/reproduction information
further includes current real tinme recordabl e/reproducible state
information indicating whether it is possible to record/reproduce a current
file inreal tinme. 74. A recording and/or reproduci ng nmethod conprising the
st eps of 45 recording real tinme files requiring real time recording
and/ or reproduction on a recording nmedium according to real time recording
and/ or reproduction



i nformation for ensuring real tinme reproduction. recording the real tine
recordi ng and/ or reproduction information in a file type field in an (1CB)
TAG field of a file entry for a universal disk format (UDF) system 75. The
recordi ng and/ or reproducing nethod as clainmed in claim74, further
conprising reproducing the real tine fil using the real time recording
and/ or reprod tbon i.nformati on. 76. The recordi ng and/ or reproducing

nmet hod as cl ai mﬁﬁmgp ifs 74, wherein the recording of the real tine
files and the real tinme recording and/or reproduction nmethod conpri ses
storing the real tine recording and/or reproduction information in

cor r espondi ngloonesAatcdriimgraadior tépreduciniganethdd conpmsingscor di ng and/ or
reproduci ng met hod as claineg in claim74, whereiq_the real. tine {ecording
and/ or reproduct i off"FHEr méf onrqcﬂiqa‘l%esre?li | dmengitles | SFAYTRSr nfigpf orfime

i ndicating that tngehRe/icbfRutlidiP Sodd? it 8 feaPkintd RRofERTASCABH ! a
reproduction. 78. The recording and/or reéproduci ng nethod as clalneJ I n

cl ai m 74, wherei n teeerdingahediimmaceeeding ¢h regl tamelfeoordingirepradedtionnnfornhatiorefior on
i ncludes at | east one .of recording/reproduction bit rate in&ernat'on,

| nformat i on on mi nPRIFNE orfERlgUBIE s FTGEBRoc AL aPrgRE g Bocorl ¢ IBRE | n

whi ch a pl ayback tj RofddubEed indsHhtiBh Gfthe recoddif d-,;ril%da sum of a
seek tinme and a reaegslio?ﬁr% gfdda datlgﬁgJ oclk to ger ;??(gyg b:elc " next, and
i nformati on on a pteagingaandt ireprofiwmingnther ima rtime miilasc asirigguthas redlorthge.

79. The recordi ng and/ or reproducing nmethod as clained in claim75, wherein
t he recording/reproduction information.

2. The recording and/or reproducing method as claimed in claim 1, wherein the
recording of the real time recording/reproduction information comprises storing
the real time recording/reproduction information in a file control information

area of the recording medium.

3. The recording and/or reproducing method as claimed in claim 1, wherein the
recording of the real time recording/reproduction information comprises storing
the real time recording/reproduction information in a file control information

area of a UDF system of the recording medium.

4, The recording and/or reproducing method as claimed in claim 1, wherein the
recording of the real time recording/reproduction information comprises storing
the real time recording/reproduction information in each corresponding real time
file.

5. The recording and/or reproducing method as claimed in claim 1, wherein the
comprises storing the real time recording/reproduction information associated

with the real time files in a separate file from the real time files.

6. The recording and/or reproducing method as claimed in claim 1, wherein the

recording of the real time recording/reproduction information comprises storing



reproducing of the real tinme files conprise: 46 reading a volune area on
the recording nedium and reproducing a file as one of the real tine files
in accordance with the real tinme recording/reproduction information. 80.

The recording and/or reproducing method as clained in claim79, wherein the
reproducing of the file conprises anal y2| recordi ng/reproduction bit rate

i nformati on, defec enent tion ile.allocation informatio
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11.  The recording and/or reproducing method as claimed in claim 1, wherein the real
time recording/reproduction information includes at least one of minimum
contiguous storage blocks satisfying a condition in which a playback time of a
current data block is greater than a sum of the seek time and a read time of a data
block to be played back next, and a playback time for ensuring minimum

contiguous storage.

12.  The recording and/or reproducing method as claimed in claim 11, wherein the

real time files are arranged in the minimum contiguous storage blocks.

13.  The recording and/or reproducing method as claimed in claim 11, wherein the
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34
recording of the real time recording/reproduction information comprises if an

end portion of one of the real time files is not filled with data by one of the
minimum contiguous storage blocks while the one real time file is recorded in
units of the minimum contiguous storage blocks, recording as the real time
recording/reproduction information an attribute indicating that a number of data
blocks corresponding to a size of the unfilled portion are allocated but

unrecorded.

14.  The recording and/or reproducing method as claimed in claim 11, wherein the
minimum contiguous storage blocks are classified according to a size of an error

correction code block and a maximum seek time.

15.  The recording and/or reproducing method as claimed in claim 14, wherein the
arranging comprises arranging the real time files in the classified minimum

contiguous storage blocks.

16.  The recording and/or reproducing method as claimed in claim 11, wherein the
real time recording/reproduction information further includes current real time
recordable/reproducible state information indicating whether a current file is

arranged so as to be recorded/reproduced in real time.

17.  The recording and/or reproducing method as claimed in claim 11, wherein the
real time recording/reproduction information further includes contiguous
recording/reproduction type information classified by conditions for controlling
real time files, the conditions including recording/reproduction bit rate
information, file defect management information, file allocation information, file
buffering information, and the information of the minimum contiguous storage

blocks.

18.  The recording and/or reproducing method as claimed in claim 11, wherein the
real time recording/reproduction information further includes at least one of file

defect management information indicating that replacement of a defective block
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allocation information indicating that a data block is not allocated to the
defective block replaced by the spare area, and the buffering information
associated with an amount of data to be initially read from a buffer and an

amount of data written from the buffer at a time.

19.  The recording and/or reproducing method as claimed in claim 1, wherein the
reading and reproducing the real time files comprises:
reading a volume area on the recording medium; and
reproducing a file as one of the real time files in consideration of the real time
recording/reproduction information if the real time recording/reproduction

information exists in the volume area.

20.  The recording and/or reproducing method as claimed in claim 19, wherein the
reproducing of the file comprises analyzing recording/reproduction bit rate
information, defect management information, file allocation. and file buffering
information according to the real time recording/reproduction information in the
volume area, and reading and reproducing file data in minimum contiguous

storage blocks of the file.

21.  The recording and/or reproducing method as claimed in claim 1, wherein the
reading and reproducing the real time files comprises:
determining whether the real time recording/reproduction information exists in
a file area; and
reproducing a file in consideration of the real time recording/reproduction
information if the real time recording/reproduction information exists in the file

arca.

22.  The recording and/or reproducing method as claimed in claim 21, wherein the
reproducing of the file comprises analyzing recording/reproduction bit rate

information, defect management information, file allocation information, and
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24,

235.

26.

27.

28.

contiguous storage blocks.

The recording and/or reproducing method as claimed in claim 1, wherein the
method further comprises:

copying a file to free area from which a defective block is excluded, based upon
the real time recc;rding/reproduction information and general defect management

information recorded on the recording medium.

The recording and/or reproducing method as claimed in claim 23, wherein the
copying of the file comprises copying the real time recording/reproduction

information and the file together.

The recording and/or reproducing method as claimed in claim 23, wherein the
copying of the file comprises copying only real time file data based on the real

time recording/reproduction information.

The recording and/or reproducing method as claimed in claim 11, wherein the
real time recording/reproduction information further includes current real time
recordable/reproducible state information indicating whether it is possible to

record/reproduce a current file in real time.

The recording method as claimed in claim 1, wherein the method further
comprises the steps of:

recording general defect management information in the recording medium; and
copying a file to a free area from which a defective block is excluded, based
upon the real time recording/reproduction information and the general defect

management information recorded in the recording medium.

The recording method as claimed in claim 27, wherein the copying of the file

comprising copying the real time recording/reproduction information and the file
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29.  The recording method as claimed in claim 27, wherein the copying of the file
comprises copying only real time file data based on the real time

recording/reproduction information.

30. A recording method comprising the steps of:
arranging and recording real time files requiring real time
recording/reproduction according to real time recording/reproduction in a
recording medium according to real time recording/reproduction information for
ensuring real time reproduction; and
recording the real time recording/reproduction information in the recording

medium.

31.  The recording method as claimed in claim 30, wherein the recording of the real
time recording/reproduction information comprises storing the real time
recording/reproduction information in a file control information area of the

recording medium.

32.  The recording method as claimed in claim 30, wherein the recording of the real
time recording/reproduction information comprises storing the real time
recording/reproduction information in a file control information area of a UDF

system of the recording medium.

33.  Therecording method as claimed in claim 30, wherein the recording of the real
time recording/reproduction information comprises storing the real time

recording/reproduction information in each corresponding real time file.

34.  The recording method as claimed in claim 30, wherein the recording of the real
time recording/reproduction information comprises the real time
recording/reproduction information associated with the real time files in a

separate file form the real time files.
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medium.

36. The recording method as claimed in claim 30, wherein the real time
recording/reproduction information includes file indication information

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

37. The recording method as claimed in claim 30, wherein the real time files have
sections with different bit rates, and the real time recording/reproduction
information includes recording/reproduction bit rate information which includes
information associated with the sections and a plurality of bit rate values

corresponding to the different bit rates of the sections.

38.  The recording method as claimed in claim 37, wherein the recording of the real
time recording/reproduction information comprises automatically arranging file
data areas of the real time files according to the recording/reproduction bit rate

information.

39. The recording method as claimed in claim 38, wherein the real time
recording/reproduction information includes a maximum allowable value of the

real time recording/reproduction bit rates.

40. The recording method as claimed in claim 30, wherein the real time
recording/reproduction information includes at least one of minimum contiguous
storage block satisfying a condition in which a playback time of a current data
block is greater than a sum of the seek time and a read time of a data block to be
played back next, and a playback time for ensuring minimum contiguous

storage.
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in the minimum contiguous storage blocks.

42.  The recording method as claimed in claim 40, wherein the recording of the real
time recording/reproduction information comprises, if an end portion of one of
the real time files is not filled with data by one of the minimum contiguous
storage blocks while the one real time file is recorded in units of the minimum
contiguous storage blocks, recording as the real time recording/reproduction
information an attribute indicating that a number of data blocks corresponding

to a size of the unfilled portion are allocated but unrecorded.

43.  The recording method as claimed in claim 40, further comprising classifying the
minimum contiguous storage blocks according to a size of an error correction

code block and a maximum seek time.

44,  The recording method as claimed in claim 43, wherein the arranging and
recording of the real time files comprises arranging the real time files sin the

classified minimum contiguous storage blocks.

45, The recording method as claimed in claim 40, wherein the real time
recording/reproduction information further includes current real time
recordable/reproducible state information indicating whether a current file is

arranged so as to be recorded/reproduced in real time.

46. The recording method as claimed in claim 40, wherein the real time
recording/reproduction  information  further  includes  contiguous
recording/reproduction type information classified by conditions for controlling
real time files, the conditions including recording/reproduction bit rate
information, file defect management information, file allocation information, file
buffering information, and the information of the minimum contiguous storage

blocks.
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47.  The recording method as claimed in claim 40, wherein the real time
recording/reproduction information further includes at least one of file defect
management information indicating that replacement of a defective block with
a block in a spare area of the recording medium and rereading or rewriting of the
defective block are not attempted when reading or writing has failed, file
allocation information indicating that a data block is not allocated to the
defective block replaced by the spare area, and file buffering information
associated with an amount of data to be initially read from a buffer and an

amount of data written from the buffer at a time.

48. The recording method as claimed in claim 40, wherein the real time
recording/reproduction information further includes current real time
recordable/reproducible state information indicating whether it is possible to

record/reproduce a current file in real time.

49. A reproducing method of a recording medium, wherein real time files requiring
real time recording/reproduction according to real time recording/reproduction
are stored in a recording medium according to real time recording/reproduction
information for ensuring real time reproduction, and the real time
recording/reproduction information is stored in the recording medium, the
method comprising:
reading the real time files using the real time recording/reproduction
information; and

reproducing the read real time files.

50.  The reproducing method as claimed in claim 49, wherein the reading of the real
time files comprises reading the real time recording/reproduction information

from a file control information area of the recording medium.

51.  The reproducing method as claimed in claim 49, wherein the reading of the real

time files comprises reading the real time recording/reproduction information
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time files comprises reading the real time recording/reproduction information

associated with the real time files in a separate file from the real time files.

54.  The reproducing method as claimed in claim 49, wherein the reading of the real
time files comprises reading the real time recording/reproduction information

in a volume structure area of the recording medium.

55.  The reproducing method as claimed in claim 49, wherein the real time
recording/reproduction information includes the indication information

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

56. The reproducing method as claimed in claim 49, wherein the real time files have
sections with different bit rates, and the real time recording/reproduction
information includes recording/reproduction bit rate information which includes
information associated with the sections and a plurality of bit rate values
corresponding to the different bit rates of the sections, the method further
comprising:
reading the sections of the real time files in accordance with the corresponding

plurality of bit rate values.
57.  The reproducing method as claimed in claim 56, wherein the file data areas of
the real time files are arranged according to the recording/reproduction bit rate

information.

58.  The reproducing method as claimed in claim 57, wherein the real time
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61.  The reproducing method as claimed in claim 59, wherein if an end portion of one
of the real time files is not filled with data by one of the minimum contiguous
storage blocks while the one real time file is recorded in units of the minimum
contiguous storage blocks, the real time recording/reproduction information is
recorded as an attribute indicating that a number of data blocks corresponding

to a size of the unfilled portion are allocated but unrecorded.

62.  The reproducing method as claimed in claim 59, wherein the minimum
contiguous storage blocks are classified according to a size of an error correction

code block and a maximum seek time,

63.  The reproducing method as claimed in claim 59, wherein the real time
recording/reproduction information further includes current real time
recordable/reproducible state information indicating whether a current file is

arranged so as to be recorded/reproduced in real time.

64.  The reproducing method as claimed in claim 59, wherein the real time
recording/reproduction  information  further  includes  contiguous

recording/reproduction type information classified by conditions for controlling
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blocks.

65.  The reproducing method as claimed in claim 59, wherein the real time
recording/reproduction information further includes at least one of file defect
management information indicating that replacement of a defective block with
a block in a spare area of the recording medium and rereading or rewriting of the
defective block are not attempted when reading or writing has failed, file
allocated information indicating that a data block is not allocated to the defective
block replaced by the spare area, and file buffering information associated with
an amount of data to be initially read from a buffer and an amount of data

written from the buffer at a time.

66.  The reproducing method as claimed in claim 49, wherein the reading of the real
time files comprises the steps of:
reading a volume area on the recording medium; and
reproducing a file as one of the real time files in consideration of the real time
recording/reproduction information if the real time recording/reproduction

information exists in the volume area.

67.  The reproducing method as claimed in claim 66, wherein the reproducing of the
file comprises analyzing recording/reproduction bit rate information, defect
management information, file allocation information, and file buffering
information according to the real time recording/reproduction information in the
volume area, and reading and reproducing file data in minimum contiguous

storage blocks of the file.

68.  The reproducing method as claimed in claim 49, wherein the reproducing of the
file comprises the steps of:

determining whether the real time recording/reproduction information exists in
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(c) copying a file to a free area from which a defective block is excluded, based

upon the real time recording/reproduction information and general defect

management information recorded on the recording medium.

71.  The reproducing method as claimed in claim 70, wherein the copying of the file
comprises copying the real time recording/reproduction information and the file

together.

72.  The reproducing method as claimed in claim 70, wherein the copying of the file
comprises copying only real time file data based on the real time

recording/reproduction information.

73.  The reproducing method as claimed in claim 59, wherein the real time
recording/reproduction information further includes current real time
recordable/reproducible state information indicating whether it is possible to

record/reproduce a current file in real time.

74. A recording and/or reproducing method comprising the steps of:
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75.

76.

71.

78.

79.
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recording real time files requiring real time recording and/or reproduction on a

recording medium according to real time recording and/or reproduction

information for ensuring real time reproduction.

recording the real time recording and/or reproduction information in a file type
field in an (ICB) TAG field of a file entry for a universal disk format (UDF)

system,

The recording and/or reproducing method as claimed in claim 74, further
comprising reproducing the real time files using the real time recording and/or

reproduction information.

The recording and/or reproducing method as claimed in claims 74, wherein the
recording of the real time files and the real time recording and/or reproduction
method comprises storing the real time recording and/or reproduction

information in corresponding ones of the real time files.

The recording and/or reproducing method as claimed in claim 74, wherein the
real time recording and/or reproduction information includes file indication
information indicating that the real time files require real time recording and/or

reproduction.

The recording and/or reproducing method as claimed in claim 74, wherein the
real time recording and/or reproduction information includes at least one of
recording/reproduction bit rate information, information on minimum
contiguous storage block satisfying a condition in which a 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 play back time for ensuring

minimum contiguous storage.

The recording and/or reproducing method as claimed in claim 75, wherein the

reproducing of the real time files comprise:
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reading a volume area on the recording medium; and

reproducing a file as one of the real time files in accordance with the real time

recording/reproduction information.

The recording and/or reproducing method as claimed in claim 79, wherein the
reproducing of the file comprises analyzing recording/reproduction bit rate
information, defect management information, file allocation information, and
file buffering information according to the real time recording/reproduction

information.



