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;e3e*' 1| 6TC*cooooz* APPARATUS FOR RECORDI NG AND/ OR *159159* -~ REPRODUCI NG
IN REAL TIME FIELD OF THE | NVENTI ON The present invention relates to
apparatus for recording and/or reproducing a real tinme fil mm“umﬁnﬁeal
time recording/reproduction information. DESCRI PTI ON OF T “‘

a conputer or audio and/or video (AN) apbaratus constituted of,;@.bd | €
system f Immmlmwm“l e required to be recorded/reproduced in real tine,

cont rol represe&g#%ﬂ;&a‘;oﬁ chéﬁgﬂékﬁm& areal tinme

recording/ repiaguction file’i's not recor I'e "Control information.
Thus) it is inpossible to repr BERR@DUGINGINIREALEME fil e conprised of data
bl ocks physically scattered on a recording mediumeven if they are

ve. Here, 8 conventional file system as shown in FIG 1,
is conprised FOFLD PF dHENYERTIONNf or mat i on havi ng the length of a file,
information on the position of file data) information on the possibility or

| PO S bi |t Yrlrds HhBRGHEAchb4\D o or Blctng Gl bk 8,75 81l Bl 1

p03|t|ons desi gnat e cont r i nfornmati on en a on a disc
is read, fil &aggshhe el ti"?ﬁ'&?‘ffﬁ!t‘*i’(?ﬁ'@%""f’i‘ ffymatioRd. and file data in the
positions designated by the read file control |nformat|on is then read and

r epr oduced. g a block of a fixed size used in the
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conventi onal e sys[\‘em cannot guarantee real tinme reproduction of a file.
That is, recor d| ng/ reproduction of the conventional file systemis
descridbed by 1 ﬁkbrﬁ@.lt@%rawiﬁfﬂlwbi@ed(hﬂ/)ﬁﬁlﬁeatlhé’bm&it&éd 6fW|ef§y£tera f@aaWwpy bl ocks
on a disc as own Her e r [ rea

r epr oduct i on, f‘?e rg%uureéli @Sbetg o@é%/r. fodgc‘:ed% reél gmg%o?trf ﬂ\%rraéltlsc epreﬁ%pt}\b FIE 1t

general file AM&'Gtﬂoﬁ sl tmedéwdlns/rearodmﬂamﬁlevs et regrdediin dile. cortrab infarmatons for

reproduci ng t fyusf it is@mpﬁ)slslsleﬁ’& reﬁ)ﬂ:‘dh@ﬁﬁ real find Qﬁlefcbﬂhﬁﬂisea foffata Bb&Glphisidally I ead.
In the second ear c third step, block 3 is

read and pl a 85‘&%‘5 cfParleﬁor?'H%mF%'W He"s'thﬁy arﬂ?@'cgllycﬂf%ceg searched for. In
the fifth step, blocks 5 and 6 are read and pl ayed back In the

conventi onal I-féré % éb@ﬁ%l fifelsPgiéin, 'a@fsﬁévﬂﬁﬁ Fran4 %@d?fﬁiné’ém fi I%érhroflﬁl@hnattubﬁm 2

di ng| |
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recor di ng/ r eppossitiidy poimppssibilitt ofgearingdwitingl a filEhate,, andaale datangionee iy paditiors on nay
not be achi evfdgnatdiaby the- ﬁlé E’cﬁmtrBi nhi%rrﬁsti(:ﬁorwﬁe?ﬁamhleeon a?‘de ‘i&%aé'ﬁl@):o:ﬁrfol FIG 2

requires real £ e reproducti E conventi onal (i/st em arranges
data files W'Tfﬂmm'bﬁrféﬁt 6°@Fa?’]d(fP‘F ‘éﬁta {nfae pesiians %‘??Q'?Ftegpy F’@d?a figygontrol
reproduct i on,informationdathen regd andsrepredied. (Subkea methed ofiaidcatihgdiinack f iixay bizek. | n

order tor ecQIsQé % &q%‘ﬁorfa'l h§§ys'terrh Edpnbt ghbaﬁee Fe'%ﬁm%#@br%uc%oé&@‘rlé ime and a

read time nust be smaller than a playback tinme, as shown in the follow ng
expression: seek tinme + read tinme < playback tine ... (1)
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.

In the first step, block 0 is read.

In the second step, block 3 is searched for.

In the third step, block 3 is read and played back.

In the fourth step, the block 5 is searched for.

In the fifth step, blocks 5 and 6 are read and played back.

In the conventional file system, since information associated with real time



In order to prevent a screen frombeing interrupted, a next block nust be
searched for during readrng and reproducing a current bl ock before the next
bl ock is read. However, in an apparatus for driving a disc such as a
conpact disc (CD) and a digital versatile disc (DVD), the seek tine is
significantly longer than the read tine.2 Therefore, real tine reproduction
i s inpossibl eedofdirthreprnmctiorblsmﬁk recordedteverywhert sdcordingdd file gaquiring felletiroelr r ent
bl ock. = SUMVARYofdinglrbbro d{??;( Q&Iﬁs‘ngeﬁ@aefer re'anrrﬁ@fréceramgn rEdutich i3f Y' des a

recordi ng and/ or repr.o paratus for recordi ng and/or reprodu cr ng
real tine filCSidere Tapaéemgmﬁgeprqsarﬂ%w PR ACHPYRY/ r epr oduct i on
information for ensuring real tinme recording/reproduction, the apparatus
conmpri sing. éﬂé’%‘ef eA @6?%95 %a%go ﬁ@%?ﬁ'r% %Flaqh@e@lﬂéar Bhé% FoBHb &EREQ' ng to
a predeterm ne ression e Co sed and encoded
dat a upon re@@ﬁ“@ﬂtr'?galtﬁl*? system @[ranges éﬁaﬂ%w'émétf@és'@%'%ed’ﬁﬁ we¢ementi reahcoded

data upon remrr@dap‘rbmﬂorf lrﬂrﬁ’lcbth'ﬁﬂ'rgdé §dtéendto b firfterfuptea duemgoprmacu Yindrddréo t he
conpressed and e c{)fcod

cordln it rate rat
P or mat 1 on Her8E4HR 18 B P e p i orddeth dng PRI Birt of Pifieee  on,
and t o transihan aprybackiimeeassshowa indthel iollewlegiexpegssionir i t t en on the disc to t he
codec at a reproduction bit rate; a signal processor to convert the
conpressed and encoded data tor<e b &he buffer into a si gﬁa sui table for
recording and to tF téﬁlﬁfreta mgorﬂfé 3%H™E gnal together witH)the real tine
recordi ng/ reproduction information onto the di sc upon recording, and to

reproduce t hgy QEPH Q@Me&wﬂsangimieauﬁte@ch fﬁerxpaibémuéilbageaeﬁévﬂr ng to

th |t duct

br edet or i nedUHTIEdHS HASITRENS 25urrert B FaGie B nE0 BB E/ERd. HPVRIeRdT of
servo nechaniasrapparetis tor rdgvmrg 3 pisadlob aset empactatiscdCOpandoa dipikal kersatileadisc

i nformation Qhybthe &k tl 3”5? sk ﬁﬁ&{nﬂ} Bﬁg r &R, H(r%ddotﬂné Nf-{HePBhdrk, Ofdal times 1N€

real time files Tay inclu ct1ons vin erent bit rat'es, and the
recor di ng/ r epERIGAYEHINGRiMpeEsiHig i the; ”ﬁ%‘té’r"ﬁ‘étsr"BEPWYF!EEP”XIB%CGF‘HPMFF'&? °&§socr at ed
with the sections and a pI urality of bit rate values corresponding to the
different bi tSlfNWlﬁY rlﬁ@éNflbﬁe recordi ng/ reproduction i nformati on may

i ncl ude a maxi num aI 'e value of a real time recording/reproduction bit
rate in the real tine recordr ng/ reproduction information. The controller
may aut onmat i Cl'aé|pyt=,sarlitr|ﬁwgﬁ:nft'hérefodabr'avrdﬂfseaEcﬁlenb aadoesbroduding dppartusaecor di ng
to the recor e real
time recordi gé %R%%?ybb&ﬂ,ﬁ éoa? tr'r'é?ﬁlgs MH&?JJI?&{; %Eunﬂe{}rg%m r?%rrg&rrgctm}%n area
of the disc, fgféﬁ BT 8nswingriea! ima FropeingAerredustion; e ARRarFUFOMPESiag:em of t he
disc. The controller may store the reaI time recording/reproduction
information in r r s the
real tinme recorg’ggq? cgr%re%éugﬁ Shéoﬁe 'ﬁé\ﬁ b@% e\aégns%é(;l‘i%gﬁg% aolpLe%F'ﬁ%'%fll tinme
files in a S@B@Pf&?@r‘fﬁc %nwndtt%rouﬁ%%onmr%ew eneasipd i@ upaagecordingeonithg es.

Al ternativel Wiscldhd t€@atbieihk esmpresded and BotiiePdatd dpdR répRsIttdh AgMmItBPieE uct i on

i nformation if, g c?leHﬁgraﬁlsr EtHr%ttr’rE' &:m%Fe%Qea"Jnd ten.%dg(# aata, atmgcoFa‘ﬁﬁ brttratgﬁ?lrg;r ration

recording/repro uc

i ndi cating trﬁ’ﬁtfater'fémﬂﬁt'm’ﬂéd\d@dl 'n tthen@a*rtlﬂreeseceréqsﬁerpwuet@a|mf@rm¢@on and to
recording/r enraﬁahrelneOesbmpTébeed @Al detdtRd D Wvelitdh0on @Y Bige!&d itancddet qit et i on
may further incl t Ieast one of m ni num conti guous storage bl ocks
satisfying a %péﬁééﬂcﬁqngb "8 which a pl ayback tinme of a current data block is
gr eat er t han asignalpresesser tocnoRvertithrecompresaed-and@neddad daa stared in the buftec itatad be

pl ayed back nr@xhi.suitb fér r@&o?dmgaéals tcttrdh‘emme cSrWéHéd sf’giraﬂbg’étH&lWhrPtﬁé‘FéagtHﬁBJS

t Th T
oo e oo e B ihord nfoghath SuBFe sk it BatrBE e B epradtie erum seek
tinme. Also, tchmpreesdd andreencesiedr datagead frood U idise accbuiingato ¢the mes) time t her
include curr %eora.%pﬁoamorr .ﬁﬁﬁﬁéirapIré%rd@@epgluféuahm«.ﬁéd%@a d meqréaaéddon

representing whether a current file is arran

recor ded/ r eprAfQOEUEN tp fotieLdriving pEa serf?er“?%a“'sm ﬂﬁ@d'P%a 8?"&{1"?1@??%??{:8'8[98 {9 on

i nformat i on rniseybif retetinfermatiorcdf tikareal dime irgnoalirgy/regroductiomigibmegtiomduct i on t ype
information classified by conditions for controlling the real tinme flies,
the conditions including recording/reproduction bit rate information, file
def ect managenent information, file allocation information, file buffering
information, and the information of the m nimum conti guous storage bl ocks.
Alternatively, the real tinme recording/reproduction information may further
include at |east one of file defect managenent infornmation indicating that
repl acenent of a defective bl ock 4 with a block in a spare area of the
disc and rereading or rewiting of the defective block are not attenpted
V\/nen readr ng or vvrrtr ng has failed, fil e al | ocat i on | nformatr on | ndr catr ng

. Y I Y




Preferably, the real time recording/reproduction information further

i ncludes current real time recordable/reproducible state information

i ndi cating whether it is possible to record/reproduce a current file in
real time. In another form the present invention provides, a recording
apparatus for recording real time files dn a disc using real tine

recor di ng/ r eprhed et i twe | fitdsomragt inolndd osectioms uhaving rdéferent i bite rates, and the
recor di ng/ re%&‘;‘cgrfg{rut He;?rrducﬁé?@out%@gnfo%é{ﬁn ﬁuglﬂwsu br%nonaasg viff teaBRs s and

encode an inp eam accor e erm ned conpression schene
and to provi 0@%@%‘1‘"&’5@8@%@"@%‘6&?@@’@&‘9@@wﬁeﬁéﬂﬂtﬂa‘?ﬁg on the disc, and
decode the conpressed and encoded data upon reproduction fromthe disc; a
buffer to te r ordlng
bi't rate usi nysey undpbiilndcanCRRGRARR A AREIHRRR Dielland vhiE

recor di ng/ r et Gdieet 1o recerdingfraprdistion Rig rate 4n dieareahime dessdingrgrredyriigR t t he
conpr essed angfo@itionled data stored in the buffer into a signal suitable for
recording and to transmt the converted signal together with the real tine
recordi ng/ reproduction informati on onto the disc upon recording. The real
time files nefheicontalletanayatomaticalihadngg fildidetagransof the reaf imefles Jdgerding to

recordi ?gé r eﬁﬁé)dr'é%rmﬁéhelafdduét@ﬁ et "\'fafér W&d@ﬂor{mﬁnd WﬁéWQ@orb n{hgr ?@d’l | @tfe
associ ate

e bt diah Bistngior A St psSimal gl ind Ant Sereably

recor di ng/ r epusingd @aciivensalidist dormat (UBR) syateny of thetdisc. iThe tendrolies nmragistonautive edal owabl e
val ue of a rqple rEédF&?nd/u%ﬁBE&th&Q{nfoﬁﬁétBﬂH\Céal:ﬁ’ﬂeapﬁrﬁe figte in the real time
recordi ng/ reproduction Information. There nmay al so be further included one
or nore of: (a) a controller which automatically arranges file data areas
of the real tRreferably,tiescontalier sioregthe ceat time reexdinghieprgductiy iofdmetioroassbeisted at e
information; ) dthé‘ rdaP Bk G q’}e’s‘?ﬁ atééﬁéraétf@é B6thk 'B?scrtﬁﬁlhcttﬂdﬁﬁ%he real time files.

recor di ng/repro ucti1on I nformtion file control 1 nformati on area of
the disc; (c)Atamaisty: e eptrligrstorss (q}eergalttwge P&%{P'"S’f‘??@df’%‘@ﬁr"H?rH‘@}"P'b}ﬂr%duct| on
i nf or mat i on ivolumefstrueture ardaroptheidist.or mat i on area of a universal disc format
(UDF) system of the disc; (d) a controller which stores the real tine
recordi ng/ reproduction i nformation in each real time fil e; (e) a controller
that stores tHe ’F%émet'P%d'?Qér@Bﬁc’aﬁ'%@? inEFPatien CPaYIRCiider fig elication infeawtiomt ed

wi th the realindidatity that a8 of the feabteweatiied requies RraDiméd decording/fepfbidadtionct from t he
real tinme files; 5 and (f) a controller that stores the real tine

recor di ng/reproductl on information in a volume structure area of the disc.
The real ti nEThPefGQrW%gqcP@ﬁ‘ﬂ’(ﬁ%ﬂﬁunf&ﬂ infefeating tmayfurhey ingide rYdeast ppe of

i ndi cation i nhigiriei dodfigdotelsteRbé Bigckshtatishiriyea &dnditieinrviidh 4 piagdatk fresofr£qUI I €s

real 1ine T eCofgliagleRk QUG Hin a UIf d E3bed Bk I LEREIAE ] O

i nformati on nay her one of m nImum cont1 guous storage
bl ocks sati sf%?m‘ﬁye‘bb%ﬁe*tﬁnéﬁ Flaybagkitieng fof epwywwmtm ﬁg\tngqouas@[ﬁgpeﬁhe dat a
bl ock i s greahifimudRtigaossbBbrade blockeraky Bel dssifistidn accbﬂaﬁtetmtfra sRé ofandwba bl ock

Lo be blayed Baghoneil neAlihed AL @AAGK: hhd ndsOhe RP hd Al BhOIBELGGN | OUoUS

storage. The mn m co uous ass

accor dance wiinfer ”@t'@ﬂ My f@fhea'nd@ﬁercéﬁfer& dP?'eEfW @m’é@ﬁﬁ! eppdsivlestatp '&fo'm@kpfrru m seek
tinme, and theegresehtirg wittheeLaurehtmd/id £Rh§ELLG b @ bel rédopietMdprdalcedy rebiifleu de
current real tinme recordabl e/reproducible state information representing
whether a current file is arranged so as to be recorded/ reproduced in real
time. The realhet reab timec dgogrding/rerspdustinne infarmationf orayafurther inalpde Lgontigsous ncl ude

]g:o ntig u?us | Ir &ewra?l.hgmbrbm.@dwé .hfeﬁnatnarp@assm&pﬁmhums%remofnhgaﬂe Ragl frendi ti ons
or contro

i
recor di ng/ redPegdttﬁet F?ﬂq%an[ "@F'&g rﬁ?&‘i’r}?gﬂ%ﬁu‘fﬂ Ibg "Rl 'gééfm%ﬁﬁaagrfﬁﬁd
i nf or mat i on, rharlageraent infermation, ifilef alipeation informéatidne filp LHuffering ofoimetion. rendites, and
the i nformat ijgBmRkiod Sandpirlsmtdnagloudstetage Bibeksage bl ocks. The real time
recording/reproduction information nay al'so include at |east one of file
def ect managenent information indicating that replacenment of a defective
bl ock wi t h a Aitematvelyntha regbtime rerording/odprddaetiod irsarmatioh may fedidhir imglude atrieast i t i ng
of the def eCtdnts Rt Bétbot HaRadlenAbib AR AR raERAbAhefl of Wabfebdld b3S
failed, file aIIocatlonm?ormalonlndlcatl that a I'S not
all ocated to the defective block replaced by the spare area, and file
buffering informati on associated with an anount of data to be initially
read fromthe buffer and an anount of the data witten fromthe buffer at a
time. The real tine recording/reproduction information may further include
current real time recordabl e/ reproducible state information indicating
whether it is possible to record/reproduce a current file in real tine.




In a third form the present invention provides a reproduci ng apparatus for
reproducing real time files stored as conpressed and encoded data on a disc
using real time recording/reproductibn information stored on the disc for
ensuring real tinme recording/reproduction, the apparatus conprising: a
codec to decode the conpressed and encoded data upon reproduction fromthe
di sc; S a lwithaérock o atspanesardatof thie @isc emgreesagiegloraewritidg ofdbedefettivenblogkiaré en on
thedlsctot 4] hod ocBticS i
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reproduce the co esse I SC acc
the real tinmé@ qaéft 'ﬁQPtr%'B‘FaéRMettl%ﬁ’Pf?qtﬁ%P'ﬁﬂ‘t regiAced iy dhensraghaieal andrfile o
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i nformation. de sections having different bit
rates. The recordl ng/ r epr oduct i on b|t rate i nformati on may incl ude

i nformation a&aaabmredemmare‘cbremglmptddoa@n nfEmatioP fukthetlincluesurréiit real aﬁ@ val ues
correspondin bi t rate dhe cont.r IIer may 00@ g? t he
ed

driving of t %coéde%’Péepr?eJuﬁgiﬁ ?ﬁt 'c(,'fo t'o H‘g [ nhfe fral'i 5n PR5¥
Wi t he sect i omecodigprotced aurrentifiteyn tepl flﬂi'et rat e val ues. The reaI time
recordi ng/ reproducti on information may further i ncI ude a maxi mum al | owabl e

value of ar ordl /re roduction bit ti
oy di ol ol st Tosh T PR VBRI B deup B pbaralys 1 efrang Al T o
i nformation dimediesbn & Hisc usingrealTime secoedinglepraductioninformetiander edswsiog feal et ( UDF)

system of t hQe&ko%@/regb&cﬁ@rf’i&heta!pgé’rat{@(é&ﬁﬂisﬂgf repr oductl on informati on may be
stored in each real refer

eal ti
recor di ng/ ref CRIGE 19 GW“P'ﬁ?%F?paFF‘E?He e?é‘s'BBLYaﬁ'tétEf’%m ?‘FF°fd|‘ﬂ§ ﬂoe%llp"idF'r"rE“'F'?q es is
stored in a seppesdian schénse @fd to previde mpressed andten¢adedrdatin epaneedordingron the | es.

Al ter nati Vel yiso!dig deE3l thd SBRprEECEY ShiaREsRRAE Upd Bhrob RIGH #BH in@isk:s St or ed

in a volune structure area di sc he real
recor di ng/ r eriyBRIdR ieBRORRY BtP'r?é'Pq ORPHRETed a7d epepaed ?’qt%at 3{BORNG B8 FAte HEIRE nmt i on
indicating t rbatate)mbmuétnom ineluded i thé reafinfei rée@sdingérepuoduetion infaunationand a signal
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conti guous storage sat | rtron 1n

of a current sHiabk E?GR’dinﬁ ag é%lf’é'?s"i'%taﬁ canweried 8ianal tegether Witwea'ﬁﬂ tie ead
time of a datrécobdimyrkprbduchen ipfomy=idn biete khertisctuporarnecoraing)l ayback tinme for
ensuring m ni nrum conti guous storage. The m ni num conti guous storage bl ocks
may be classified in accordance with a size of an error correction code

bl ock and a i fM#n Weekfies npay TiRdudee Sectionsrehavitigo difiersys riitorratasict i e

i nformation medsrdingirepreductisiCbitife didirhatiah nigyahciddeRfoinRlion Sstbtiged K avblCi bl e
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be recorded/rep roduce

recording/r erS'F@d%RS’N"@ﬁeﬁ"PHLGPWd'EfP@??"?W?Wéthr eldgiema¥mHmialiowsgle value of

recor di ng/ r epirredl timé reabrdihy/eprodidtion Bitrate @ the teatifrielrédling)feprsunctioh infomationr
controlling the real tine files, the conditions including

recordi ng/ reproduction bit rate information, file defect 7 managenent

i nf or mat i on, Theteanaylalsedatfirbar insladseone PoRoePf| e buf f er | ng information, and

the informati@n ofa édhGollér Wnidh Hufati¢aly @kisnges Gleadita bﬂe% Sthe T tifrRafilest | e
recordi ng/ reproduction informti o de at least one of file

def ect managenent aic?ﬁ"%'P the rﬁc?rﬂl regfo\éﬂcd'of'hg{alie '3% 8%nt of a defective

bl ock with a(®l ocla ¢ontr@llesmat gorgs the redl tinecreetirding/igpigduatior inffirmetioprin adiler i t i ng
of the defective %ﬁ){ﬁjﬁnﬁj’”ﬁatwﬁtarétdfmts@d when reading or witing has
failed, file allocati on |

g ottt @ Ekdbblet BopE: bR ph by e Buto B i o
buf f eri ng i nf or natcoutrol mésatioataed ofia uhiversal diso tonnatdEDE)systemof the disqi ti al | y

read from t hggouf fedon@dlidr ictdIBES he ®dal tiM€ rédailamaMédrddugion lrffé’rmaﬁcklﬁn Rudf er at a
time. The real tine recgrdl ng/ reproduction informati on may further include
current real time PREBPYSHI e/ reproduci bl e state information indicating

whet her it i qe)pos s dohiliethatstomsdiie regitioguecrdinggeprodictionfinforenation aseadiated ne.
with the real time files in a separate file of the disc distinct from the real time files;

not



In another form the present invention provides a recording apparatus for
recording data on ‘a disc, conprising: a processor to conpress and encode
the data, and to generate real tinme reproduction information for ensuring
real time reproduction; and a pickup unit to store the conpressed and
encoded data as real tine flies on the & sc, and to store the real tine
reproduction inforandéti on on the disc. a recording apparatus to wite real
time files ofya I GCRARNGhGECY He il fiéldRokiGheptddliioh AtRalicdH 4 @tigluct | on
attribute information 1 s assi to the real tinme flies, the recording
appar at us conprisﬁﬁﬂ#mﬁﬁmﬁﬁbﬁgéﬁflon | ayer to generate a command associ at ed
w t h audi o/ vi sual data recordlng/reproductlon a kernel to interpret the
command; a degyl ¢e, ﬂ@le Yédordi; S’aﬁic E étiaﬁ n(ag%cn kT .B&u&a%n horfREibPnat i ng
the real time recording re d lon att ormation, in response to
t he i nt er pr efnsigatingritaioe °fI“PP rgaldigiefilesireauires reaktime respiding/ieRioAvCtiPhy ent | on

provi des a reprodUC|ng apparatus for reproducing real time files stored as

conpressed a Le & I r n
information fOf & 5 s'tTrel rﬁgor§ %%gfﬁlﬁ%'oﬁgm?\% r”“%ﬁ ur?he{ e FP 38{18,? Fes i's
stored on t h@lrdﬁnsm covtiwousaﬁrmmqu S@tﬁb!mgaﬁ mdl&@hfprwh@h @@'ayaaqﬁ t&ﬂmpf anit to

read the comaum 84ta BlAEK |§Pﬁ‘eﬁfé€ﬂaﬁﬂaké}nﬁi’9§éékfﬁﬁme%§ﬁ réd t%@é@%%c\é‘t& h the
or ma

| t 1
ooty oos ohf SRz porl =i AR P KL ErSid RRchGradiots FrRhR i 1. ©
8 In a final nflmmnmtchralgmtss@ragebhmmayan classified dreaccerdanse withi 2 sige ofiad/eoor
r eproduci ng %&Péi:fl@f{ébaef)@ék ér@%qﬁzﬂdrﬁ\ﬂn %Hﬂ/tl% 5n@Rﬁé}dbl(flhﬁgedo%g/réﬂ)r%cﬁbﬂ es on a

disc using re me recordin ction nsur r eal
e record NEPTTARTOFeY s et eal HEe LgetielePBRtat St aEldIEC ¢ o
conpr ess and represecting whetherpisumént fils isragamged se 6% t9iba gecowledreprodeket mrﬁalme&
conpression schene and to provi de conpressed and encoded data upon
recordi ng on_the disc, and decode the co ressed and encoded data upon

r epr oduct i on Th® ofgek Fi@e greserding/reprpdpetion ; {gformaation may | yrther oielude, CoptigupSs sed
and encoded debaiingirepoduetionitybe irdormationrcidssifiedyregnditioas foeedntrbliingthe real time

reoor di ng! 1 CRgdig! OfaHsR BRI Yecodil b AREEL i, e SABRLRGR Al Hfboflecoded

data written on rate usmgthe
real tine re@&"ﬁ%"&f’i‘fﬂf@?tmefﬂ?@&F@F?ﬁ‘g‘"@ﬁf‘ﬂpl’raﬁ'? BHffeﬂag diyrationp A8t dsor to
convert the adsrmatese theaninimamuontioutdtaragd iisakel i N the buffer into a signal
suitable for recording and to transmt the converted signal together with
the real tinme recording/reproduction information onto the disc u

recordi ng, arffe e imajeeridiearepreucidiprerienmandsunduieatiessi pag ‘?f@lfdgfeﬁ"om t he
di sc accor di iganagenidneinfofradtioh indikating ¢ieit chiplage mend bietdetdctiviblock Wath Blocoih;a and a
controll er tQP‘é}QQ ea%hthg"cils}{%nc?repécadﬂggp{eﬁﬂtwg%? Hf'é%‘e H?.Je%ﬁ‘tlck'gie']%t Ene%ﬂt&:d' €

not or accordi ep I‘O f or mat
wherein the M@am repfling o wiking tRsTalef s diaeation @FP’mﬁtP@r'WW‘(Sﬁhﬁt@ détad?'% iSn a
file type fi ebihibdatedrto thetiEredivd bISUR réphictd By thdspaedaréd, GiY) fieliABedngafetmatiora fil e

entry for a %Q&o‘é‘%{?ﬂl.th g g.lﬁ?én%ﬁ%ia téy%)ﬁtta rgéaefpo‘m tIFﬁuﬁe?Qr\dé }l e MY

i ncl ude sections s, and e recor reproductlon
bit rate inf Gﬁﬁd‘tfﬁ@hff%%elbﬁﬁﬁr@&iét'mﬁf ormati on associ ated wit h the sections
and a plurality of bit rate values corresponding to the different bit
rates. The r aI SO
include a rraj-lﬁ%rﬂérﬁla Frgg {gj/@gﬁog\g’qé n;f"r%ga dfﬁ%ngﬂﬁeerc@cr }r%'gem(reo UCti on bit
rate in the resgrdaplefiepreducibledistaty riefororliget ingigatingf orhether o'ﬁ ISTrpesszbiﬂtbol | er

may aut onat i ¢adoldyreprof R @QBIrrént ik if@b@inl eas of the real tine files according
to the recording/reproduction bit rate information.

In a third form, the present invention provides a reproducing apparatus for reproducing real
time files stored as compressed and encoded data on a disc using real time
recording/reproduction information stored on the disc for ensuring real time
recording/reproduction, the apparatus comprising:

a codec to decode the compressed and encoded data upon reproduction from the disc;



The real tinme recording and/or reproduction information may include file

i ndi cation informdtion indicating that one of the real tinme flies requires
real tinme recording and/ or reproduction. The real time recording and/or
reproduction information may further include at |east one of mninmum
contiguous storage bl ocks satisfying a dndition in which a playback tine
of a current adaiffer thtrensmit tbe coneraessed aftbdecadesidataofrittan srethle disc tethe codes at ead
time of a datg,BlRedn Hitdate; 9 be pl ayed back next, and a playback tine for
ensuring m n| m cont 1 guous storage. BRI EF DESCRI PTI ON OF THE DRAW NGS The
above obj ect i3/8ahPACHEY A TR e REPREAdANd SNRRAeHdRTedd PMBR BRE nor e
ap]parent by dresdtihdionie red titetraddrdiny/repetliction infohoationaamts t her eof w th
reference to t ratlng
t he one- di nens&gtﬁtgl%rttg%g'rﬁ% &jrrvﬂ&”o?ggervoqnméﬁ Q’h mciugfn%;‘sﬂalr?ché”‘mx o?%\é&l__) lj!&néﬁé howi n

t he rel ati ondhg it rBtetiRieraation ‘Pféhedéﬂt"'ml'eq0fﬁ*Q9/'ﬁHP¢‘GH°f’dﬂf6"‘Pﬁt'P'é data; FIG 2 |s

a viewillustrating an exanple in which two conventional files occupy
bl ocks on a I t hrou D e | e sL.pr of al time
recordi ng/ re(é]rh%dtﬁeca[l [ ﬁe aﬁﬁr | %E e'g{sllr’l eor%a ) éac epefmt%'{)tr%g(g regre’gt

i nventi on; FIregording/rgpradugtiembit ratmqurraationgn%mnmﬂwp@atlﬁn aﬁﬁO@Htedefam the ne

files accor dls@&.ohy ahd'8 pﬁﬁ'é?@ed?tbltlrﬂ)é%héé)ﬂorrééﬁdﬁafnb 56 theOdifferérti 'bWﬁbQOl‘F?é guogﬁ
I Ng e

st orage bl ocks, on a

ohe aF mens oAU TIRN SRS vmacel e FRNL g BT oo Rl (TP TaoR | e Av
data al | ocat edsocvﬂeyl withe seaionscand thegpigralily eftbidratgealisocks according to the
present invention; FIGS. 6A and 6B are views illustrating exanples of

copying a file conprised of mninum Font ] guou? ﬁtorcﬁjge bl ocks according to
the present |'H§& iBRrecerfipg/reproductign info Yyt B B MPPUMEPHERIR i ng
met hod usi ng veleebf & rea‘aurmeaemrdihgigsbrodmtlonlbttate)n thmémnumtreanmlmemndhangw to an

erbodi ment ofbifuél, 856 My bauBik e Bl ol bigc, PHRCkafib@ar am of

a disc record % roducl n‘% paratus applie e present
i nventi on; F|°é.a @verga'a's formptdHB ﬁ*fg‘e'ﬂ‘r?éthf*l 5% of cont roI for real tinme
recordi ng/ reproduction for a real tinme rewitable systemm FIG 10 is a

bl ock di agr args RONRG rkddfurld @Wfolclh Rk thn e he Lbidl if GERTLY R fighr oduct i on

for areal tinme rewit system 'S a Vi ew | trating an
exanpl e of allocating an unrecorded/unallocated area in a real tine
r ecor ded/ r eprroéfepig, the teal time recording/reproduction information associated with the real time

files is stored in a separate file of the disc distinct from the real time files. Altematively, the
real time recording/reproduction information is stored in a volume structure area of the disc.

The real time recording/reproduction information may include file indication information
indicating that one of the real time files requires real time recording/reproduction; and may
further 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 a seek time and a
read time of a data block to be played back next, and a piayback time for ensuring minimum
contiguous storage. The minimum contiguous storage blocks may be classified in
accordance with a size of an error correction code block and a maximum seek time.

The real time recording/reproduction information may further include current real time
recordable/reproducible state information representing whether a current file is arranged so
as to be recorded/reproduced in real time.

Preferably, the real time recording/reproduction information further includes contiguous
recording/reproduction type information classified by conditions for controlling the real time
files, the conditions including recording/reproduction bit rate information, file defect



\

FI GS. 12A through 12D are views illustrating exanples of recording data of
a real tinme recorded/reproduced file; 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 sectio and FIGS. 14A through 14C are

vi ews i | | ust managemeni inféraptiane filetallosatiot infasmationi file butiering defarmabey, caddbel fil e
data. DESCRI Pﬂ,rggt,g:ofmgﬁnﬁ%ﬁﬁgﬁ@gomm Preferred enbodi nents of a
recording medium for storing real time recordi ng/reproduction information,
a real time recording and reproduci ng nmethod and apparatus, and a file
operating rret’rlnedeauﬂm\agednrumgrrqabdachdmnioemmbdimag/furrmpr inciudzt a':tdeas't ofieoofrfid | on
will now be hr ough
3 show exanteg spedyise Foih hfeahFudl-bag iyt 20BR% noam p ek ' 0
(this can betalsrag areaapf thﬁrﬁesCr%dﬁtﬁawgs Péfﬁ%@ﬂ&:?ﬁ @ﬁ defectiventleck 3rafnet mat i on)
accor di ng t o attérBpted WeeAREading \6EWiiting Ras féikd SlaNBcation ifofmaticaihditalifg theed datd me

recor di ng/ re%Fo%QL@tol QBcét&I t%rtﬁ@‘éétf%ﬂvecl?}&ikl?%l|§nc%8)6gﬂw%‘1 g“atf xﬁf néo each

real tinme f cor

attribute i nﬁ'&@"ﬁ’éﬁ"?’b?ﬁse%e withsanograqunt of dgtacta b inkiadly @?ﬁ?P'Bd'B%b‘#fﬁeéP'éﬂ h a file
entry or a StzhRanidltrealavrited ém (Hebuférabbh ti@Be, control bl ock) field when a
file systemis a universal disk format (UDF) system Alternatively, the
real time recording/reproduction attribute information can be stored in a
file identifiTae reqidimei rpeasding/ieptoductian nfermationpmay fugther, ineudezcufreatgredli timel anong
an | CB TAG f irgdofiable/répréducBiee stdi¢/ - infoRRatioh! ShaRBfidgy wiethePeit CR! | REsiglef kd ©
control informt [‘}ﬁ“%f?ft tructure area. As shown in FIG 3B,

real time reéWEd/'ﬁﬁrPa‘écﬁrad:H[fﬁrﬁf' *bute i nformation for each file can be

stored in a predetermned area (information area) in each file. For

exanpl e, 1n g RRP R thlpregedl indehiith &@%kﬁ?&hﬁmﬁgg quQFr@?ermd@é?é of | TE
recor di ng/reproductl on attribute information can be stored in a data file
named RTRW T8 WREELOMRISBYiown in FIG 3C real time recording/reproducing
attribute i nfaprogessaprio tonpresscandfenkcedecthe dita, tdow geinerate e diparregreduclivre.  As an
exanpl e, real,nfgrhggo,{fgpg{sgﬁ,@gég|g,mg%bm AMgtribute 11 information can be

stored in an 1 nformation havi ng an RTRW format named RTRWTS. | FO. As
anot her exam3 REKURRitIo Ftﬁ@ "F‘? ‘F°é“p§"°5?§? ?iegcded despes tpkimaies;aidng dxn a1d ne
recor di ng/ r epo stdreche real tiatetreprbduiction infbomatias orothedaa be stored in a vol une
Structure ar eaareéopr&]ﬁgf Qﬁp%rJthQMtef HeLlet[r?etﬁ ﬁ% ?ecgfc]iﬁxgm s WRRin Baftlfa 3D

Ther ef or e, ute |nfornat|on is
stored int héew'weprg@qcmqﬁff'@tw@a“ﬂmf'-i aSé'gaqdrtw@u?aét"a? flies, the regedingorF

system the rappdratus aenprigiegr di ng/ reproduction attribute information is first
interpreted ypo ﬂgg{- [ \Y g n en
recor ded/ rep%gdgp Bh I%rato %@%%rﬁﬁ%h?oas? e'ét%fltvgt?'prglé%%a!ﬁsdgypmtl on.
Real time redW‘WPP'@MﬂUctl on file indication information (e.g.,

i dentifier =a'kéMeftolimerprettBptanmaid;ng that a file requires real tine
SEEF s | RO A DTS A S e LSRR
cont i guous st'W&UES”BP'e@J@“ "BW‘?!“@"‘PW@ 'Eé?ﬁﬂP'ﬁeé%‘hefm‘iiR’ﬁieé§§m6‘ﬁ"%
reproduction time information for ensuring mnimum contiguous storage,
cont1 guots. r dbar BikbRieldm Beorebbod iAol & RofedEhg WbeflBul 16: | (o
real time r ed@qr@numgg feékir"@ﬁftﬁ’s‘*tsﬁw aétGPF‘P'GEﬁeé anchersoagd daaen agiscewhergin teder e ar e
_th][ ee t%/pes anedé;ﬁ@d‘uct?en ifforvitloror éﬂ%@n@@&lltlw%ﬁod@mr&lfg&:(‘)déaﬁﬂwg@d!ﬁ}[id on tB ype
information ¢ = 10. ps, type B =
1.4 Mops, type’gmaépon tg %Bcpihe rgqeutcwpSﬂ?aéatP%%°M§'§'ﬁ$| ng whether files are
currently ar reanigkeplunido seadithe dogpressest ahdheasied data drenh thendisaainlacaordapce withe. | an

attribute r eﬁﬁ@é@lﬁﬁﬂeﬂ&r&&lﬁh&ﬂﬁfb%uoﬁ @téﬂedbhiﬂ%d‘s@%dam e/ reproduci bl e St ate
of files, is also in

recordi ng/re ction

StUribute | nPPRESTEIP SHEETPreRt Y 4Gt P A REPBIEL TG A BB falpdt eal
i nformation itgestored in the real tinme recording/reproduction attribute

i nformati on. Wien 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 tine
recording/reproduction attribute information. The maxi mum al | owabl e val ue
of the real tinme recording/reproduction bit rate can be further stored in
the real tine recording/reproduction attribute information. Here, the
control information of a spindle notor can be obtained by using the
recordi ng/reproduction bit rate information. In addition, file defect
managenent information, file buffering information, file allocation



12 recordi ng/reproduction attribute information, replacenent of a defective
block with a spare area ' is not attenpted when reading or witing fails, and
further reading or witing of the defective block is not attenpted. For
exanple, file allocation informati on such as non-allocation of a defective
bl ock replaced by a spare area as a datd@ bl ock can be stored in the real

ti me recordi ngéa fisg foord thet presentddvientidn prayides & cacamiing @and/orFrepredusing fapparatgs for

i nformation f ta: | ALt froma
track buffer E}é Bﬁdgﬂén%r %’rogh&n (?eci é'ﬁlés ea g%cl%'rnégeépﬁé @h%&'ﬂ,géfagﬁg?er at a
time can al sd"fﬁfg‘agquPreﬂ‘S%‘gt"f?ét"ﬁ%'&me“I‘Qré"q’%(EQ:H'Q%‘FI@PI‘E&)?RP&@&SFSWP'&%"IQEi but e

i nformation. d aafeead cﬁfﬁwpﬂewblv{d du:&ddb}anS'hmtib’tgtrdmn}acdomIg fol &Mpredetermined

di ng/
o or mmt Con. PAPHSoTEnabe Sl hBRaS Uinbidtied drepitbB it IRANER I onne
the conditi orsiscfand dé@ﬁﬁ’@rﬂéﬁ qwsﬁ%ﬁndteinﬁﬁé’eﬁ Id?téﬁlp%nfépr@ﬂ%@fi I“PfeéI"elCIIﬁco t ypes,

and the inf orgvtferast poﬁahlfes@IeaﬁeSctoiﬂp%éséWéha%n¢oaed mémdcdrdhgamtrraalusmgrre
recording/re rod tlon

i.nfor ar ea. easy

real tine rodtsamiedttardnafsibos blearih 3 Rael RSP es a3 R e

f ol | owi ng t ysiata vwitten orf the dige fodire eodec #@ reprenrictitndit ratg psingthe eeattimexrepirding at e of
10Mops, |rrposa<,?,u,ghleb,toyucg}fg iffbinfeiat; i on of a data block to a defective block
repl aced by a e area and i npossibiljt tte dln upon
failure inr "ﬁ roceREPr {0 AgRveR:th wﬂlffeés?f{ ?%reaf"é‘e g'"‘b%é‘é I"It‘Ig?y of
al | ocati ng a signalsuiEbledar recordingcant éxtransmit tblleogwertMIsmaedgdmer wittspareal tmea, and
I npossi bi |'i t%e&f’dlﬁg@r@ﬁf%@tf&?&d Iﬂﬂ:rr’h%ﬂ'dﬂ% tHQ‘aI}.cfu%brI HsrcErdIn frﬁﬁ@'rgﬁodMQW' l'e,

referrlngto FI G g exa rea es conprised

ot CBTERES5ack B OBl A TR, M 5Ek ecoitng T 56 HALCHS g to
t he present irecoediig/reprpdwction ihferndatios, aadfil e requiring real tine reproduction.
If a mni ”UmacéaﬂtfréugHG'dént@Ia}Ivﬂ?%f ?L%i@.&ﬁ:ﬁmﬂcm&né BepifrRiblol e@fn to

expression 1 Is conprise our the ft IS recor in real
time in unitdh eo’Palft'Hlﬁ’r’e‘Eﬂr%'tgf@pmm?" ipformatiae real time file A occupies bl ocks
0, 1, 2, 3, whefejn the red tired recdrding/leprainction thfamationds stored An g fiia eypalfieltliih an B
occupi es bl °9+$§r{n%t.ongconﬂr9 gﬁﬁ‘ Iéﬁ KGI*LIEoP'é files enw SR gk to‘?mﬁ DBE?
requiring real tinme reprodu has m ni mu | guous stora ock
conprised of SYHeMbl ock, and one or an ar bitrary nurrber of segnments can be
stored. This bl ock generally corresponds to a sector of a disc. The fi I e A
operates for a r I I

and 3 are re%|8 I r%@ gﬁg {gb@ |ssg§te°&$c{lnﬂ}3@f Ifo.g ttebﬂ ;latﬁsb %&}(%h of th
bl ocks 0, 1, TECOéFIW/fSPmI“IF“%'t kibrate informetieg neay igclude '@tﬁw‘agoweopetsa withithest ep 4,
bl ock 11 is seaoahast 4 plarakity6f bitgatp balyddavkespondifittto fetdiftesenb bit tes/ and 8. 13
In step 5, blocks 11, 12, 13 and 14 are read and played back. If no areas
for contiguous bl ocks capabl e of satisfying the m ninum contiguous storage
bl ock exi st diedealitige ragrsding arsi/egepreductions infoemation uayi 3iep ineude a Mmeagimum
reproduct i on,audsveabw Jhlog &ffatIaaI ik Erelcsrdinghreppstiaction| Bit rEl@VWRAY @fe, rédl tinerar ni ng
nmessage |i ke ' . rg I @ tlrnelc Wale] is not possible. Shall the m ninum
cont i guous st%cr PEeR PE"GEST anat ed as one block and the file be stored
in the deS|gnated bl ock length?" is sent to a user, and if the user

requires StO%ﬁ%ontioh@nfdy'aﬁtoﬁﬁfbahWar&h saé da&éréﬁ%dﬂh@lréﬂuf'ﬁwéﬁléiécﬁbl@% t$torage
bl ocks corrprltt?ed of. one Is.case, the value of the

initially- deng’r?%‘%'%'ag’IﬁpﬁI 'HI" b'tﬁe .m% mL%'ost orage block is stored in the
i nformation associated with the m n| mum cont i guous storage bl ock | ength

included in tikhe regafimé 'ré%rdir%cQﬁdférn@bfoﬂ&ft@lﬁjlﬁ&m&ﬂorﬁiﬁay'|ﬁ\$lﬁd%5ﬁle Bhdication
|nfornat|on|tgd|ct|n es makes

oal {1 edBPE PEEHBA M Bimol e S FBF die kit Bal infe BB ahtIoF oo
ti me recordabempdusiioroduci bl e state attribute. This is done so that a file
to be copied can be contiguously treated as a real tine
recordlng/reproductlon file when the file is copied on different discs or
the sane di sc'herel i@ regprala ARd/ersgREpHUFYRR '"f%I"HP‘?’VI‘?Yd“'Hﬁbk&F"A‘I‘iﬁjea?LP@ﬁ °fs a CD
drive and a [vRmuim aoatiguoas stogga bisaalsatisfying 4 eongition ih&hiah)a slaypack tincsaoftd y

| onger than achr@tﬁ@atta'bm%\( E?r&tert n%%mﬁ)o’f a@@kgpne' ﬁ\d%’f@{aetﬁﬁee& a%taqﬁb%K td I me
read tine, can also rea real tinme reproduction It 1t satisfies the
condition of expression 1. seek tine + read tinme < playback tine.

Meanwhi | e, the m ni mum contiguous storage block [imts the allocation of a
free block on a disc to satisfy a predeterm ned purpose. Here, the free

bl ock means a non-used area having no defective blocks or a rewitable area
anong user areas that can be used by a user. If the m ni num conti guous
storage block is defined as 16 blocks arranged in an error correction code
(ECO) block the aIIocatlon of a data block |s “not p055|ble for Iess t han

A o o, . . L,



14 I f an MPEG pl ayback bit rate (=Vb) of BMips, a seek tine of 150ns, a
read bit rate (=Va) of 11 Mps, a block of 2048 bytes, and data having ECC
bl ocks each conprised of 16 blocks is recorded in a recordi ng nedi um such
as a disc, the mnimm contiguous storage block S can be obtained according
to the condition of expression 1 as showh in the follow ng expression 2:
(1- VbNa) p( 2048-p8yeddack Wiaxtsandla playbhank lioedor.ensyridy niniroum chntigueusstoeags. on, t he

m ni num cont i guous storage block S is 261 bl ocks. Wien data is recorded in
units of at |east 261 ocks desi gnated as the m ni num conti guous storage

bl ock, real tBRIEF PE%?B'EJQN 8k THE INGSe. However, 272 bl ocks

corresponding to 17 conti guous ECC bl ocks can be desi gnated as the m ni num

conti guous stQr gg&e%‘%&“ skﬁ'a{%vaér%‘;és Bf tﬁégr%a{ﬂnoe%ﬂow.n %%ﬁe'n?ﬁ Spparent | °

recordlng/repro ucti

bl ock conpr i P¥dlestribing ip|dgtei prefersdcpiarodiments hereoinWviy FefRfencerie itepuitached or age
bl ock, and a drawidsat whieh:such as the seek tine added as shown in expression
2, a free block allocation method for real time recordi ng and reproduction
is classified into steps, and the steps can be arranged as shown in Table
1: [Tabl e 1 [FiGuhiser vigy ilusinting trsuanedimensiopal gustets: ofia ecediag TOBBINDtee k s

( ECCEnsur i ng skrggtre shéWry the RIBRSHp Hebicah flieRBntFobiRforfatioh iaRdfilb asmeen

bl ocksrequiring a seek tine of 600nmssecond step272 bl ocks (ECC
arrangenent ) Ensuring real tinmerecording/reproduction between

bl ocksrequi r ifilg. 2dis s eiew iltustrating &n &E@pisfin whith Broespt@ntidnatiites oCBIPE blocks on a
arrangenent) Bauring recording and reproduction inan ECC unit (- all

al l ocated bl ocksnust satisfy the first step) AN data is recorded and
reproduced by arrangi ng bl ocks satisfying a limtation on the m ninum
conti guous stRIG&GA tivbughlBDwwhos exampies ef staragelf maldnedeeditreoduetonlhattstute, so
that the bl O%?érnfég&&%orﬂ@ﬁdtﬁ@bnlelﬁerﬁm&ﬁnﬁﬁed to each other, whereby real
time recording and reproduction can be ensured. For exarrpl e, when there are
three groups of blocks of the m nimum contiguous storage bl ock: 16 bl ocks,
272 Dbl ocks arfG.108& visvoillbsiratirgrah edampledreivhith real fire fieamordirigao resmedent i ty of

real tine re ing the
bl ocks. Q%(Eﬂoﬂgégr %E%MET gﬁ@ﬂﬂx%ggigag%%ogﬁ@tag&ﬁy 9%%&%[4 % are

sequentially arranged, real tinme recording and reproduction is possible,
and when 16 HIGCKkS a 2igw lhllstrﬁtk'@ thé dnd-GiRnsibraf KRuchire of @ Gesidingmeiumr foanged,

real tinme regor el S%Qﬂ\eA Eét&pm o%n F'iﬁ: %ﬁ@epus sto(a%ctg&%g gl dm he

m ni num cont i guou or age can roduced
inreal ti mtﬁg‘Pﬁ?S?Mé"Va'FﬂOGcatl on of bI ocks by steps and the bI ock
connecting nethod. Meanwhile, if the end portion of a file is not filled

with as nuch in FI G
5, even when ﬁéaﬁf«aﬁ?’d slﬁsa??g%mg @ Eﬁw@"é&brﬁﬁ&’é‘&cﬁﬁﬁrﬁ C%E%Q@'F%cﬁgf'ﬁng ﬁe m ni num
conti guous stce'f‘t@@@istﬁf%@ﬂ@b'%saQGPWﬂSGQ@eP%?’éwﬁ’ﬂtPﬂg that data bl ocks for
the unfilled area are all ocated but not recorded is stored as real tine

recording/re ck upon
addi ti onal rﬁ%?’tjg; h&&lﬁﬁ[ltﬂ(rﬁ% er i ﬁ%m?!hé»%ag%a 'ﬁﬂé re&dr&ﬁ%"ﬁéﬁg&?

one- di mensi onretqarrr@wrm,eperﬂ@g@ﬁrartapm@émeatﬁ@erm@ﬁenmwentmhu ch real time AV data
stored in the m nimum contl guous storage block is pI aced, real time
recording/re uct i tribute informtion. in i ti ontothel th of a
T, i nfor mib® e b rSemBl SR dleramtir SHFF eflina Snd P opic e onpied

possi bi lity dethempasertinyentiony of reading/witing a file, etc. is further
stored in file control information positioned at a disk block #1. Two

m ni num cont i Qs stor e blo ri.sed of =272 dat ocks are

all ocated to 'r P apieve® %ﬁ'f‘%hﬁ @g ‘ﬂ‘?ml ord @I?mﬁlr?)c(‘?kd rﬂﬁfprﬁ%??faf’ra[ﬁabcks for
t he m ni num thré\gumsystem age block are allocated to second file data
positioned at a disk block #n, and 200 data bl ocks and 72

al | ocated/unr orded bl ocks are all to third file data positioned at
a di sk bl ock 4. 10§ plock dagram ?Q??”'nlgé'%ﬂ °YV| g%ata @E@PHi”’f?dF?%‘MQ’)’BEfE&CB‘?{‘ PS5 copi ed
on the sane direa tiowe relritdbdsr systenli scs, the data bl ocks of the file nust be
arranged on the disc using real tine recording/reproduction attribute
information so that the file can be played back in real tine. If the
arrangenment of the data bl ocks is not possible, the data bl ocks are
arranged on the same basis as the arrangenent basis of general file bl ocks.
Here, the real time recording/reproduction attribute information maintains
the original attribute information, but the inpossibility of real tine
recordi ng/ reproduction is set as a current real tine

recordabl e/ reproduci ble state attribute. Al so, when an operating system
(OS) det ects def ectl ve bI ocks on a d| Sc upon copyl ng of a f| I e, data bl ocks

o,



Thereafter, a file is read in step S106. It is determ ned whether real tine
recordi ng/ reproduction information exists in the read file, in step S107.
tf the real time recordingJreproduction information exists in the read
file, playback of the file is set in consideration of the real tinme

recordi ng/reproduction information, in 40ep S108. If it is determned in
step S107 or Fa®tHris gview ilgtGEnd sreexamolerat allocating@n uerecardidimalaspled dieatin an
informati on ¥k ke rédgrgeb,eep;@aggdfﬂlé e, the read file is played back in

consi deration of whether the real tine recording/reproduction information
has been set, in step S109. Here, when real tinme recording/reproduction

i nformati on &GSt RA throngtemD)érarviewstilmamting exammpes, of séceplingSiHty ofeanckalirié may
not be perforrg(fb(;ld rﬁ real time recording/reproduction informtion
exists in a file Control 1 nformation area, steps S103, S104 and S105 may
not be perfornmed. FIG 8 is a schematic bl ock diagramof a disc recording
]and r epr od ;Jcimles 2PAAMraligha 3D arelvws RIpstratinl fi®cdneel wﬁdirﬁﬁﬁd’htcoi'rébpeﬁﬂuﬁglﬁ whéfe
unction of t AR g a
recor dabl e anc efeg\%ﬁ?t%%%%p gé.ﬁéé?%%b&%g%ﬁga 0 regggr m%a'b e gfoow% ucti on.
Upon recordi n'gthe&"i'!eﬁ@@a@?w@mﬂﬂﬂesses and encodes an aud| O/VI deo (A'V)
signal froman external bitstreamusing a predeterm ned corrpressi on schene,

and wites d C r Lng/r t|o rate
(U 1o 51 rdidsy WRLSREH LR ewsO iishiing Phild LERI 7LD b LA
130 err or - correeardediseprertyced filhdatalata witten to the track buffer 120 r eads
the error-correction encoded data at a wite/read bit rate Va, and 17

applies the r i i the ECC 130 applies real
time recordi W&?ﬁ%@%%%%ﬁ%@@ﬁ ed under the control of a
controller 170 to the pickup unit 140 so that the information can be
recorded on Pyl Bmpoliméhis'sf £redbraifg Medidmitbr storif@ Fdaf thte kéﬁr@ﬁd?@%ﬂo&urbn@r‘ ea. The

pi ckup unit 140 converts the error-caorrection encoded data 1n radi o
frequency (ReEyPEIaYM 2 BALUIPS Fr5PYINga0d reprodiciignetied andyarparaiuspand @ file t he
recordi ng r otcperatiyy sethed usihg ahes pEahtiine rewtrding/ref@ddation ihformatigy wlienodi sec 150 i s
control | ed acellbddthgdo HeaHne®BlaWigs St gnal fromthe controller 170.

Upon reproduction, when-real tine recordi ng/reproduction information is
stored in the file control information area or the volune structure area,
buffering i nfmmthmughmb\aemmdsbhstd)dmg reshtimevecadingfrapradictontisfoiniation al | y
reaq 1 om & Qs caf o Bifh ll trhd feCorint el 0P tld blrion de iy ARG 9 TEN!

i nformati on, recorg read in
advance, and PresB "Fi‘@“(‘ﬂ“ P‘\slsﬁmﬂh't‘ &G §Act9ﬁt"?9(')F"T‘%€F°6’H'"ﬂ4‘&P"IS@§q0§ infermatien r ead
i nformati on. dahlbe picMidedtad dneatisiblite 36 esgh feyl dnnefile.0rdi 4n eample, tHaeresl tilérum

conti guouS_st,0k e Bl Bl PatbBAT nkdr AL B S6red . Shenfiod Wb FERT 1 L rate

Va. The read rror-correction deco via the
pi ckup unit TlEENtYALR §iraam dirRctery |G Thanfermatian aanirel block) figid whaga g gkt IR r eads
data witten unbveishialiskfatikt WOFf gstetrn20 at the recording/reproduction bit rate
Vb, decodes the read data, and reproduces A/V data. Wien

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

r ecor di ng/ r efMe@Eel.ohe featice freorde rerrasiclon Atttaylel fermetian cap besstared inefil ont 1 ol

i nfor _ma]E i on  adentifi® degoripdt feldTatiRr tydebidid, boaTiageld agmﬁnngenwﬁwm ialfie bi g
rate i nformatjon : , an can
drive not onIe;/1 'hﬂ{egh[Y)gi %ﬁ?é Ar’r%tr%pgﬁau@é g‘%ﬁgl |{"iljfg}sr’lieart'gsn Qrﬁi%gﬂ%ﬁlg&ﬁg% %ég

vi ew showi ng the flow of control for recording/reproducing data on a d| sc

t o whi ch realastsh&wn ih&as. 3BIraat.fnemmn@géﬂrmemlaﬁﬁuumnfaﬁﬁammm@&h ﬂé@an
provided, in a emis

Bonpr | sed of BKayn P eEARBRI AR Bigatsh erspL SR, A CEOMIARH TEEH at e
wi t h AN dat a of erc caadlitimg/ rewritabld URT RV, fornafly redbtime keganding/reprRddation jatititstepr et i ng
t he produced jgoriaRoicandRioRedif ¥ 8 fidakRl RAAW Hawgw a file systemthe sane
as the file systemof a DVD-RAM device driver Tor requesting a

correspondi ng function according to the command interpreted by the W ndows
kernel 202 byAstshawrsiniFIG.i3Ggreal tichei recerdingdepradiding ettréibutdrinforenaiiénifior ddeh e carhe
Wndows kerngle td}éq pdlsdparudl¥! @8 aqréxh'ﬁﬁle 2rQ§I tﬁrQer fe@&@ﬂ&%pl;dau@ﬂof\ 'a'ttﬁ’ou?é’ stem

| ayer, and the Wndows Kernel 202 can be cal kernel layer. FIG 10 is
a bl ock diagram showi ng the flow of real ti me recordl ng/ reproducti on data
for a conputer system anong RTRW systens. Upon recording, the foll ow ng
processes are 18 perforned in a nmultitasking manner: storing AV data
input to an AN encoder 211 in a conputer main nenory 212 in real tineg;
storing AN data stored in the conputer main nmenory 212 in a first-in
first-out (FIFO file of a hard disk drive (HDD) 213; and storing the AN
dat a fromthe FI FOflIe of the HDD 213 |n a DVDRAM di sk 214 Here V\/nen a

Y Y -, - o~ "1 e



Upon reproduction, a process for storing AV data fromthe DVD RAM di sk 214
in a conputer main nmenory 215 in real tinme and a process for reading the AN
data stored in the main nmenory 215 through an AN decoder 216 are perforned
in a nultitasking way. For exanple, the function of a RTRWsystem using a
W ndows kernel is divided into creationtdf a file to which real tine

recor di ng/ r efnforchation o2n &et storbditie @naintermation i fike davied lapcBRTRWn fayhatanaaed ar ea,
data recordi RERWIakaFd. eﬂsréwémsftéxam le @areatrféeﬁle%yataﬁl is tmmbpf gyk@mCihe%anﬁne and

t hese divided fupc }j“ des E ‘ﬁ F ? t hod
of Creating &% grgqrp@ %W@Fﬁd??@?ﬁ%ﬁ%’i %ﬁqlr‘?dl '§> ¥ “'P?lé d 't"gtargﬂ ep, a
W ndows ker nekpatde frompie strattuerargs; agshoownimigGi 8@.er f ace) called to create a
real tinme recording/reproduction file is a create file. The appl i cation

| ayer 201 assigns a file attribute as FILE ATTRIBUTE RTRWto a create file
to create t hdhfreiore (Whap reab ime JPeRIFinaisProdertion tiibuls '8f°”3"i‘m"d%1f5t|°53dt'ﬂéh% ndows
kernel 202 avolumet $teucturd laceal ng fiex atnedtee aemriplitee UDHA aliterd] ¢he=réal etimbeeFi | €

(" AVFI LE. MPG , L j

kernel 202 ordég ﬁ@fh@@%&ﬁ%ﬂ%&ﬁb :&vﬁerérﬁ‘r%%gﬁgg mﬁtguentlg&? %‘ﬂgp}rﬁ\st he
third step, pﬁ@'wqam data s then eeeprded/reproducedia irephlipeaccarding fotheNmMerIetedTE RTRW
attribute whetoriagorf i | € generation function is ordered. Wen the FILE

ATTRI BUTE RTRW attribute is designated, file control information is stored
in an extended attribute area of a file entry, a streamdirectory |1CB

(i nf or mat i on Reahlirme recpidingfegpredugtion file indicationdefamatipe fe.gle entifipt 5r'A¥fie)) or a
file type ar eébrﬁ'entfnb%taﬂe?eqﬂfres&@alklﬁBréEéﬁlnbjrﬁirdhubﬁbn& ihdilicRd @ithe beal tiiey €, bi t
;ﬁ[ g C;?T ﬁgng:['elc% lmgf’j1 %ﬁroo]aisatlon ?gcbgfé ef%%pogg n‘ghl%m*orrﬁ?tlloﬁ orﬁ{gg g‘zeccyhh rmr%;mrﬂz(r)nd of
recor di ng/ r egerSiguelisi #oeragd blosk satisfying the candition eqf, exprevyiond dwrepkadpetion il  cal | ed

to allocate @forAlatiPChRE @ﬂéu‘ﬂiﬂé @rﬁﬂﬁ\dﬁdcoﬂﬁgi@ué)gto?hgé er’él:orahgﬁproductlon but rate
recordlng/reproduct function.

n
o der Ot or MEiag, SRR BIen s ohigeysfeBrrblodlaien Y Faslora it o
real tinme redemstireugh thegead dimetrecprdifa/reproduction atiibetelifermetions Here, if there are
al | ocat ed/ unyRer oY @éé%@\ B%n& érﬁéc&aﬁg@ume%rang? g%&dtlgﬁlﬂb@n@%&tu@ﬂ&nb' ock,
the set file pointer 06}4 Wndows kernel 202 as in the follow ng
exanpl e:  exaRpPEdelgunipg aéli?JPWf'er (Fi | eHandl e, 8_1024_1024, NULL, FI LE_END)
Set Fi | eBi t r atype A= 10:08cMbtsctypes B Fat4Nbpsl tyer GatBiMpsy, a data area necessary
for real time recording/reproduction can be preallocated i n advance as an
al | ocat ed/ unrecorded state using the SetFileBitr r%Fl | eHandl e, bi t rat e).
Here, when t W8 ZBiRUS SEPEPMENG oheatiehulies, "H?tc‘f’?f‘ goes SRpAst iy be
converting t neohiet/rapaddacedninoresintenen e @n avfibdié cnexkeseebngsthe cumertt Ivealftinlee syst em
ayer, the NyaehniafepRliliosaldbiidicd oBY ntiiRaThe FlinEesiingietodade dat a
area necessaré real tine recordlng reproduction in an
al | ocat ed/ uni %‘I“’d@@"@"‘l'ﬁ?e using the SetFilePointer. In the second step,
the Wndows kernel 202 orders the DVD- RAM devi ce driver 203 to seek for a

file. 0 the el eskehunb iy ENRRAM 981 Rnislotch aRachosorl el tim

recordi ng/ reproducti on at tes are_assl e upon ordering of
the file seeKsREITIHARPIYSHN %{WB”tSé'tﬁ‘li?"é@"ar’(‘”éﬂ"lt%%‘é’&&"@ﬁﬁ"é@ﬂ?‘tﬂ’éd"tdﬁ?§ area as
| arge as the chamggd In éazh sectidk] iNfPrrastion radsdeiated Owithi a1 plokality @O bit ralél OalGesSiralr age

condi t10ns. (1s8ticfs ATP!dhsnd] o) ton REURARTEDS red b QI ARALY BRI | €,

buffering, the m ni‘muim cont 1 guous s
rate infor rrataftﬁ'ﬁﬂ’}e afprEtion. Jd‘el"??x'!*h'é‘ aélg‘ﬁqb@r@lﬂe pEhe regf time 'e°°'d'"9/’epf°d”°t'°“
recor di ng/ r eppit elelCdn e fudiier Blokedtiethe res tiraé Aastrding/rdprdductibh attibuge ipfoanaioh ocat ed

area or a pl UH%% J“O?J""W RSt 9{53%},?-.%% &n’&to?rl:aﬁ% %HfaFneéllrbﬁ ?ﬁ'gproductl on

al | ocat ed. recordi ng data time recordi
files |In the r¢qording/repragyctien watemxymma APl called to record the data of
the real time recordi ng/reproductl on fileis awite file. The application

| ayer 201 caIIs ker nel Wt ile.as in the fol]ow ng
examl o, t o 4t Bfdioelly Ofpetd raene kA (1 Byl gfoimallr HE dictalh
(Fi | eHandl e, A\ib_rBaﬂ‘ldneett,: 3an dedinclydieldinitheNtel tine recording/reproduction attribute information.

That is, if file defect management information is stored in the real time




In the second step, the Wndows kernel 202 calls the file recording
function of the DVD-RAM device driver 203. In the third step, the DVD RAM
device driver 203 checks if real tinme recording/reproduction attributes are
assigned to a file, upon calling the file recording function. If the real
time recording/reproduction attributes 4Re assigned, AN data to be recorded
i's recorded irecadingfeprodurtiertidtiibute néarmietibn areplaceseribofdi defpctive bicskvith a mgare
recording conglidis (HBtsatteHB% vih%ﬁ‘?éééln@%r Wil a0 afd Juﬂﬁétré‘ﬂt‘ddrlfr%ﬂﬁdj@ﬂ hér ea

exi st, the magnitud record data 1s reported to f O application
layer 201. T fe&%l‘i"’(%ﬁ'l?hatfeﬁ?éﬁd Z01 pre-al l ocates an al | ocated/ unrecor ded
area designated as the real tine recording/reproduction attributes to
record the | PIAEHL nt er
with refer en?feo‘;?&%ﬁé“%r@gﬁm ﬂ)nﬂgﬁggr %ﬁcﬁggm@la'ﬁ’%&%gagal ngfeggéocrﬁdéﬁ%ggae

| ef t - over datb¥.2 SR3ER aB] as gdalhbigrk ¢an ey dtored jnnthe fpql gme feqordingreproductipyyt es i s
recorded in airittd BRAh&DHU RO bssBcidid it tha amdyites dataawbe i N FI G

11, and the rigahdugh 3 Shalin b dl 1Rl drREALF i@ fe el AL EAUKIR P 9o

area. As sho he -anmoun ecor in a variable
witten of t%'”&fﬁ?ﬂla@atbpéﬁfqdéféhe reg) timeJeqogding/reprgdustion attribyie information.
al |l ocated/ unrecorded area is 32 1024 byt es short, the fi | e system | ayer

automati cal | [ IIo at.es._an unal | S t rate _infornmation
ol anat oa iR PREEEY Bo iR e G EboRne Rentecubn Ay dd' s A4 A 1
data i s recordgiegt mwauh@ef&@@fmawkﬁ'anl'qcatlQM@fnr"@t'%faB@fle\beffeblhmmlf@rmsthg\ener at ed

during recor dhd\ébhnaiichs3st cSﬁthﬂfng 're'%l ﬁﬂ%’ﬁeﬁ&@@l@éﬁf@g’mt 7.945054@ tﬁ@ﬁfo%ﬁmn%kng L o
regq as snown

t he defective bl oc rom.the al

R G 12D e e TeCte i & PR SRR et e PP e
from each ot tagaa, In this sayreasyceal tive ecording dndeprbdiction dan be achieged. dior @@otplesect i on
can be recorq,@foi,&lﬁideggfﬁg%gt@h chlbeirBiddgon area. That is, FIGS. 13A and
13B show an exanpl e a plurality of bit rate values (here, V~, VZ and V3)
and information associated with sections stored as real tine

recor di ng/ r epgyreduatdatarbitiraté of tiMbps.rimpossiilifyi of ellocativn oba d:'atablockmtai defectiveea when
difierent bitydoRidiaced by REsate dRd, 4y .ﬁhbéésﬁ,n.wf réa‘ﬁ@r‘ht: adlnly Gpon fetfre 410 13D
show an exanpl e one rate val ue (here, ore as real tine

recor di ng/reﬁ??ﬁmc?’idon information in a file control i nformati on area when
an identical typetB: nakia bitsatp ob8Miskadpassibllity ©f allotating afdatacbictiatcaa sefedtive block<net hod

Ctep, W ndouReEa by & o EE 3 R LR A B e B0 T 121

recording/reproduction file is a read file. The application |ayer 201 calls
a W ndows kemmegahwhiej ref@rrin @ FI@adishowing améxaniplel I eeaf tivhd filesi co@pised BPhdimunD

d .
opr OUUCE 1 Shnigh I A KT BRSED| oAEMERATh B Blsot gy,
the DVD- RAM gl Aés wifile jrapuirig teat time eegpduction. K a minimupecoptigupys gprape bipgte
DVD- RAM devi cetistyirig\ties’ cahBiiorodi egptessioh 1rissaimptiseiof foactisots, gy fileef lsoebseded arn
atLrT bt es. 2 g IRl iBr bRl ithehi, WAy RE bW ErieRtlop d 1026128 | ©

ordered. If t I me recor di reproduction a es are assl gned,
AV data as I7oﬁg11a§2 fihand b"f@%d'ﬁ‘brﬁ‘ 93"2@' file Brosepies iblogks 4 Sy A dGO8dhS r om an
AN dat a ar ea diweC qhéligererdl GilerBAdt réquirifg reap firhie teprddaction Mas a tmiiMEm contiguous

storage block comprised of one block, and one or an arbitrary number of segments can be

stored. This block generally corresponds to a sector of a disc.

The file A operates for real time reproduction, as follows.

In step 1, blocks 0, 1, 2 and 3 are read.

In step 2, block 5 is searched for during playback of the blocks 0, 1, 2 and 3.
In step 3, blocks 5, 8, 7 and 8 are read.

In step 4, block 11 is searched for during playback of the blocks 5, 6, 7 and 8.



\/

Here, when a defect is generated in a block to be reproduced, a read
command i ndicating that allocated/ unrecorded file attributes are assigned
but not read is transmtted fromthe DVD RAM device driver 203 to the drive
204. a real tine recording conand and a reproduci ng command provi ded by a
command interface of the DVD-RAM devi celdriver nust be used upon real tine
recor di ng/ r ep st btblasks 1kt 13@ad d4 agapast andplayed pactf real time

recordi ng/ reproduction file data> In the first step, a "DeletePart O Fil e
is called as the W ker n AP el ete rt of the data of ar
time record JCE e Fpes cprtls GSpRNdiBr iyt donighoBdorafe o
dat a, the applockexistoma Hayeponthageaf 4 e eqWiringirealdimecemeructioni necprdingof the

" Del et ePart Off.lél i5 ot g&ssibré tm@vew lr QA inG HdERA Ilk@X@dﬁ%tﬁus I;&Joﬁﬁrfaparﬁog File

(FileHandl e, O fset, I n e second Ste dows kernel” 202 orders
t he DVD- RAM d’é%/‘-i't&“e ‘el Vx‘éf“'%@!" Pwt'a@uaﬁ@ragag?cw ﬁ'&”ﬁ"rq 3s ong Rlogitandithe g
step, when pdiletbeastorekeinahe designbted! bleck lehgth?'ds sentl @ £ dser,tdnd ifiMDudeAkéqliees ce

dri ver 203 ¢ i td ‘ .

ki) gned vo’ WREHP phob S pl Bk BRAIR CARAL btk SIBIG e
real time comifckipHus ase thrvauesf theinitaliy-dasigpelpchiginine s eritigions stomge bioskit es
have been assd goedlin thipiafrmatioh asdocidRb ith td riihimamfdohguods storbge Bledk IeRyERTI Ng a

du file or i .St | ) ector
On”gysys i Icﬁ]ﬁeﬁ%@@%%@ Hahcérﬂﬁ&?eﬁ ddﬁ&.oﬁ gun%gt‘éé‘tgﬁﬁnfyﬂ%ﬁgnr@urh&gﬁé tth{ th y
file in whi clRrmapgemertef curently dergdties Wa@@%ﬂmﬁ seCOf#WS/f%Pé?déFquﬁ"%RSé'a'el'%

al | ocat ed t o storddif @ cafenfirealRtinte YoodRddble/rEprEuucibiebstat@ittivate. A dafofe SeMbi HN

pertaining t t .

Boundary of e i e s @hfitou Ak 3 a ety REHRARBIBRBY R wholy (1, ¢
paddi ng spacdéhs file iﬁr&%@j—‘e@@@@@'&%&ﬁeﬁaﬂeldﬁcon the systemfile and stored
in an allocation descri ptor (AD) list i n an ECC paddi ng space |list. AN data
not pertainin tot area tored i.n the AD
st Por a1 Mg fresg oo any R AP B S 3 AED TS Akt RVRGENE BV cor di g
to a functi o sektimade.delt 8ims)sigoificantly bongey thanfeeread timeafeb., aaﬁnna)nwbichtme

met hod accor @kmssfee by E@ekﬁl‘rﬁ$€%ad'tiﬂ'¥éeliﬁn'% rba.zaraau% rRPRHEbN #heatﬁﬁa paddi ng
space |i st c descriptor. In FIG

14B, the AN q@”%‘g ‘geé‘Hﬁss‘PHé ?f&gﬂf"ﬁé'rgaﬁﬂl%e o‘?'a ‘g‘ %% bl ock rangl ng over

t he boundary of the deletion area have extent lengths. As shown in FIG

14C, the AN fMéaﬁwﬁQ%@ rrm‘.m&rheo ?&u@s&%e%@&ﬂ\uﬂ& Ry §|Toc£tf?aﬁ oPQHQQ%&k&f t he
del etion area xten I

en an_ | mat i on th, but the
baddi ng. space % AT APIEESInGS PUBGRE ST e Se Gk MRA0S RGORHELE et
| engt h and amaving ar defédtionblbaka gt & repfritdb@"aréanarhdrg vAEr dreastthaticambe Bded Hyid e
entry. The anef/V file space not pertaining to the deletion area, in the
ECC bl ock, |s al so managed in the ADlist in the AV file entry. In this
case, the paddi ng space can be defined as an extended all ocation descri ptor
of UDF. <met hfottle ofinimlioSontigueus stariagd binek is eletimedi asgyér ke drrargedrin &inlegdr 1 n t he

first step, %o%éaérf&‘fa@Qé@C)fdrUégtth%\loha%oﬁ644 &t ﬁ\éTkels N4 ROQR KAEAGharfd 1O

close a real tine | ose
recor di ng/ r eSPHGURUS{TER bipcks e Alse, e aélﬁff'?’b‘gtaldéﬁ bf°5'§'é P°tzf’8is'tﬂeafPT 6 qoRtigu¥hdow
kernel 202 udiea tlotkseanging oedriswtcE G Blscks.NHérk ahd mininaw cogtighdsgtdrage bickhzs e:

Cl oseHandl e g@ﬁ@@gg*é&r&%% &S&REISP%\RPRAW%WFM% kernel 202 orders

t he DVD- RAM river to see or afile nthe third step, when
the file closing function is ordered, the DVD RAM devi ce driver 203 updates

file control Widnadiimed itime dafal is Etofeatdnyphyaéauy-?cormgubudmkksi oif iR hbcBekiy J. ,
free area inf 8&”? n9 %us?&c%rc} irig/reproduction is prevented from being interrupted. However,
since contiguous blocks do not infinitely exist, a minimum contiguous storage block is
calculated and stored as the real time recording/reproduction attributes of a file, and real
time data is recorded in the minimum contiguous storage block. In this way, the interruption
of a screen can be prevented.
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AV 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.



6. The recording and/or reproducing apparatus as clained in claiml,
wherein the controller stores the real tinme recording/reproduction
information in a file control information area of a universal disc format
(UDF) system of the disc. 7. The recording and/ or reproduci ng apparatus as
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a buffer to tenporarily store the conpressed and encoded data at a
recording bit raté using bit rate information included in the real tine
recordi ng/ reproduction information; and a signal processor to convert the
conpressed and encoded data stored in the buffer into a signal suitable for
recording and to transmt the convertedi8ignal together with the real tinme
recor di ng/ r e ptovaediackis 40miooksestshown ioifl® 6Ahdatalblecks apeoatrangexion donsgleratior?6 18.
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recordl ng/ r ereadsicanpieted instepi®405.on i n each real tine file. 24. The
recording apparatus as claimed in claim17, further conprising: a

control l er which stores the real time recordi ng/ reproduction informtion
associ at ed withpregles @efile {si fgads in stepi R10P selaiafittermined Whethefe red S&di st i nct
from t he realredordifgy/réprbéttion 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 whether the
real time recording/reproduction information has been set, in step S108.

Here, when real time recording/reproduction information exists in the volume structure area,
steps S107 and S108 may not be performed. Also, when real time recording/reproduction
information exists in a file control information area, steps S103, S104 and $105 may not be
performed.

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

Upon recording, a codec 110 compresses and encodes an audio/video (A/V) signal from an
external bitstream using a predetermined compression scheme, and writes data
compressed according to a recording/reproduction bit rate (Vb) to a track buffer 120. An
error correction encoder and decoder (ECC) 130 error-correct encodes the data written to

the track buffer 120, reads the error-correction encoded data at a write/read bit rate Va, and



25. The recording apparatus as clainmed in claim217, further conprising: a
controller which stores the real tine recording/reproduction information in
a volunme structure area of the disc. 26. The recording apparatus as cl ai ned
in claim1l7, wherein the real tinme recording/reproduction information
includes file indication information indVcating that one of the real tine
files requir eppilesathe tresm toe@opickupgliepa@dudise,othe ECQ713Z7ap§ﬁh9 reaictimeli ng
apparatus as r&l.o @g Ehc%ﬁafn%} ti’on ﬁérfih@urlicﬁ?thfe% tro b{’ga ontrol{er 170 to tFe
recordi ng/ reprodu BRI ntorma I'nc es i m ni num
cont i guous striskeRenitIHe sxthatdbg 'n@fnyat'ﬁgcw t@dmcteﬂ@namumﬁwhae ?ﬂaa?bﬁﬁik time

of a current cdﬁttoamtwm@tbnla&agrrﬂabiemptdmmwc&uéﬂsqﬁe érr&%Q#edtlbrﬁYGno%Béh @até ead
time of a data blo ack ot

ay ime
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in claim27, remedm fotating: spdedi ahanspingie Ngiab €0 for griviegethe| digek 5048 contralledi f i ed
in accordanceac&ura.hg@a%emceﬁtmwg@nfr&ﬁtrféczfoﬁﬂm&am code bl ock and a maxi mum
seek time. 29. The recording apparatus as clainmed in claim27, wherein the
real time recording/reproduction information further includes current real
ti me recor dalipen reppedoctivoi Whes real ine réqefdingfraprodudtionapforsatinn isrstprevhio ttiveefile a
current file dsrdtinforPaH aRa oﬂt‘ﬁeU&urﬁ@stﬂﬁﬁn%é?é‘éj/oﬁf?eﬁﬁé)iﬂféﬁﬁ&oh Bsééﬂﬂed Withe.  30.

The recordin aratus as ﬁ/ﬂ he real tine
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t he i nf or mat idise 166 at veritefraad it mate vat Theiead file detadg@rdocoredetion @todedtsy thecor di ng
apparatus as I':‘EC?HEQ/% thé' ﬁ#ug'um 1]46 aﬁ@ﬂﬁ'ﬁt@ﬁ Btﬁé"t?ac 8@ qid‘ﬁ'he codec 110 reads

recordi ng/ reproducti on P rmation furt |nc | east one of file
def ect nmanagéaiteniatheeckayiieriap ahthe FRj’°EdH‘§f’eR’%'F%éﬁéﬁP VBt degodrsithr t j ve
bl ock wi th a rédddaa, biid @popddee AAY @fta.0Of the disc and rereading or rewiting
of the defective block are not attenpted when reading or witing has
failed, file allocation information indicating that a data block is not

al l ocat ed t o When deredingapradueiek péplraie edfornatione epds einar g, radld e e
buffering i nfr@éomtd/@ﬁoa&mh@momﬁemommlnamnuabta.aé thda&,ﬂrohﬁfomnb:mbﬁth@l ly

readfromthebffer nmount.. of th a i rom.,th ffer at a
time. 32 The IS (5? &?ralgg frﬁra\ tﬁlee rerc:o 8m8l];e rod%cm E)I auesm ggmaglro rovn eclﬁ ﬁ’ocllia? m 27,

wherei n the rriskup writido a@ttbqa acﬁgm apd @ﬁM&lw MO'PWQFM# rmtoww alyea seve | udes
current real rhdcABnigrecor dabl e/ reproduci bl e state information indicating
whether it is possible to record/reproduce a current file in real tinme. 33.

A reproducing apparatus for reproducing real tine files stored as
conpressed arfi. 9 9@ view ghawng thiflow obepntiol dir seeoigdinpirpraducing datann a disc to which
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time recordi Rglr%ﬁ@ro uction) the apparatus conprising: codec to decode the

conpressed a §FEMdat a upon reproduction fromthe

The RTRW system is comprised of an application layer 201 for producing a command
associated with A/V data recording/reproduction, a Windows kernel 202 for interpreting the
produced command, and a device driver 203 having a file system the same as the file
system of a DVD-RAM device driver for requesting a corresponding function according to
the command interpreted by the Windows kernel 202 by transmitting a driver command to
a drive 204. Here, the Windows kernel 202 and the device driver 203 correspond to a file
system layer, and the Windows kernel 202 can be called a kernel layer.

FIG. 10 is a block diagram showing the flow of real time recording/reproduction data for a
computer system among RTRW systems. Upon recording, the following processes are



disc; a buffer to transmt the conpressed and decoded data witten on the
disc to the codec ‘at reproduction bit rate; a signal processor to reproduce
t he conpressed and encoded data read fromthe disc according to the real
time recording/reproduction information; and a controller to control
driving of a servo nechani smincludi ng 48spindle notor according to the bit
rate informatdederned in Aenultitasking imapnerestoningi Avy/detagnmditecan AV enadder 241 inoa.  34.
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file of the disc distinct fromthe real tire | es. 40. The reproducing
apparatus as clainmed in claim33, whereln the reaI tinme
recording/r epn el first step) aiWwihdowstkeinelARI gapplcationgbrogranamivi@ intenfaces talled tooreatear ea of
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reproduci ng apparatls as clained in claim42, wherein the m ni num
contiguous storage blocks are classified in accordance with a size of an

error correcty e tfidepbthe DYDFRIM devite ¥rived BDBRSIgnites®FILE_ATTRIBUTE_RTRW
attribute when the file generation function is ordered. When the FILE_ATTRIBUTE_RTRW
attribute is designated, file control information is stored in an extended attribute area of a file
entry, a stream directory ICB (information control block) area, a file identifier descriptor area,
or a file type area or flag area of an ICB TAG field in a file entry. Here, bit rate information
can also be set when an A/V file is created.

<method of allocating an allocated/unrecorded area of a real time
recording/reproduction file>

In the first step, a Windows kernel AP] called to allocate an allocated/unrecorded area of a
real time recording/reproduction file is a set file pointer having a seek function. In order for
the application layer 201 to pre-allocate a data area of a real time recording/reproduction file



44. The reproduci ng apparatus as clainmed in claim42, wherein the real tine
recordi ng/ reproduction information further includes current real tinme

recor dabl e/ reproduci bl e state infornmation representing whether a current
file is arranged so as to be recorded/reproduced in real tine. 45. The
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real time reqRdisBihd Sip ARG eRboBBIdeRiInd HVYD-RAM dell&d WQQOQEUJe%E‘t real
time recordabl e/reproducible state information indicating whether it is
possibl e to r¥@Pi reproduce a current file in real time. 48. A recording
apparatus for recording data on a disc, conprising: a processor to conpress

and encode thﬁth@%r@ steantqe boomwe%@dmﬂioatchs@s rf?éarmé#e&araﬁg/.leﬁifoe GdEBh i on for

ensuring real tine regro ducti on; E‘? unit to store t conpressed
and encoded dHifibytesare asyaned ipe i, i”%%‘ QS?F“W:@“ tg seeking fyngtiay idsepyres dal ti me
reproducti on aliodatsdiuntecoded dath beadis tge dtthe lngth ¢ Isdeking aepgrdingitordinintunws i t e

real time fil&g: 00 sastBrﬁng @Qns”(?&' ?%pl%ﬁ‘é 8lelet rn?a%?érﬁéﬁ? file allocation, f

recordlng/repro UC 1 on te Infornation IS ass I? time
flies, the rdwHerinontye ﬁﬁﬁ'?i‘i”ﬁ% of< reigimyA °§M'Rj'°“sa‘~'ﬁ°fa$ﬂat?'?céa§ﬂdd’ﬂ rate ipErmatienyener at e
a command as spedifidatitheiabdigned ebabtiths teddrdidgitepradaction ditribdies ef3rsaeMchiFIG,; 112 ker nel

t t t t
{1l es by des %“ee EUBRLY e I blny ol S8k SEERLERAT Boc' i ahffon b ™
information, § ?Faﬁeé‘sponse to the interpret ed commnd 50 A reproduci ng

appar at us for reproducing real tinme files stored as conpressed and encoded
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real tinme reproductlon 0 I es IS s on the disc, the
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using a write file as in the following example, to store real time data:

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

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

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



a processor to deconpress and decode the read conpressed and encoded data
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apparatus as C I'me recordl ng and/ or
reproduction information further includes at Ieast one of m ni num
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of a current data block is greater than a sumof a seek tinme and a read
time of a data block to be played back next, and a playback tinme for
ensuring m nilmihe Grehsterum ¥dndows rkegne! API called to reproduce the data of a real time

recording/reproduction file is a read file. The application layer 201 calls a Windows kernel
using the read file as in the following example, to reproduce real time data:
example: ReadFile (FileHandle,AV_Buffer,32_1024 NULL NULL)

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

In the third step, the DVD-RAM device driver 203 checks if real time recording/reproduction
attributes are assigned to the file, when the file reading function is ordered. If the real time
recording/reproduction attributes are assigned, A/V data as long as the length for
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In the first step, a "DeletePartOfFile" is called as the Windows kernel API to delete part of

the data of a real time recording/reproduction file. In order to delete part of real time data,

the application layer 201 calls a Windows kernel using the "DeletePartOfFile" as in the

following example:
example: DeletePartOfFile (FileHandle, Offset,Size)

In the second step, the Windows kernel 202 orders the DVD-RAM device driver 203 to
delete part of the file.

In the third step, when partial deletion of the file is ordered, the DVD-RAM device driver 203
checks if real time recording/reproduction attributes are assigned to the file, and deletes
data from an A/V data area according to real time conditions if the real time
recording/reproduction attributes have been assigned. Upon partial deletion of a file, a file
for managing a dummy file or an ECC padding space list is created under a root directory
on a system file.

FIG. 14A shows an area to be deleted from a real time file in which AV data is arranged in
ECC units. The deletion area is allocated to a free area as shown in FIG. 14B, and an A/V
data section pertaining to the deletion area, among an ECC block ranging over the boundary
of the deletion area, is called a padding space. A/V data in this padding space is managed
as a separate file on the system file and stored in an allocation descriptor (AD) listin an ECC
padding space list. A/V data not pertaining to the deletion area, in the ECC block, is stored
in the AD list of a file entry. The ECC padding space list is again updated according to a
function such as deletion or writing. When an application of the method according to the
present invention is an UDF system, the ECC padding space list can be described by a short
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In FIG. 14B, the A/V file space and the padding space of the ECC block ranging over the
boundary of the deletion area have extent lengths. As shown in FIG. 14C, the A/V file space
of the ECC block ranging over the boundary of the deletion area has both an extent length
and an information length, but the padding space is managed as an allocation descriptor
having an extent length and an information length of "0" in the AD list in an A/V file entry.
The an A/V file space not pertaining to the deletion area, in the ECC block, is also managed
in the AD list in the AV file entry. In this case, the padding space can be defined as an

extended allocation descriptor of UDF.
<method of closing a real time recording/reproduction file>

In the first step, a CloseHandle function is called as a Windows kernel API to close a real
time file. In order to close a real time recording/reproduction file, the application layer 201
calls the window kernel 202 using the CloseHandle as in the following example;

example: CloseHandle (FileHandle)

In the second step, the window kernel 202 orders the DVD-RAM device driver 203 to seek
for a file.

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

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

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

Furthermore, in the present invention, the control information of a spindle motor is obtained
from real time recording/reproduction information associated with a recording/reproduction
bit rate, thus controlling the spindle motor.
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1. A recording and/or reproducing apparatus for recording and/or reproducing real time

files on a disc using real time recording/reproduction information for ensuring real
time recording/reproduction, the apparatus comprising:
a codec to compress and encode an input bitstream according to a predetermined
compression scheme and to provide compressed and encoded data upon recording
on the disc, and decode the compressed and encoded data upon reproduction from
the disc;

a buffer to temporarily store the compressed and encoded data at a recording bit
rate using bit rate information included in the real time recording/reproduction
information, and to transmit the compressed and decoded data written on the disc
to the codec at a reproduction bit rate;

a signal processor to convert the compressed and encoded data stored in the buffer
into a signal suitable for recording and to transmit the converted signal together with
the real time recording/reproduction information onto the disc upon recording, and
to reproduce the compressed and encoded data read from the disc according to the
real time recording/reproduction information recorded on a predetermined area of
the disc; and

a controller to control driving of a servo mechanism including a spindle motor
according to the bit rate information of the real time recording/reproduction
information.

2. The recording and/or reproducing apparatus as claimed in claim 1, wherein the real
time files include sections having different bit rates, and the recording/reproduction
bit rate information includes information associated with the sections and a plurality
of bit rate values corresponding to the different bit rates.

3. The recording and/or reproducing apparatus as claimed in claim 1, wherein the real
time recording/reproduction information further inciudes a maximum allowable value
of a real time recording/reproduction bit rate in the real time recording/reproduction
information.

4, The recording and/or reproducing apparatus as claimed in claim 1, wherein the
controller automatically arranges file data areas of the real time files according to
the recording/reproduction bit rate information.
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° O 6. The recording and/or reproducing apparatus as claimed in claim 1, wherein the
controller stores the real time recording/reproduction information in a file control

information area of a universal disc format (UDF) system of the disc.

7. The recording and/or reproducing apparatus as claimed in claim 1, wherein the
controller stores the real time recording/reproduction information in each real time
file.

8. The recording and/or reproducing apparatus as claimed in claim 1, wherein the

controller stores the real time recording/reproduction information associated with
the real time files in a separate file of the disc distinct from the real time files.

9. The recording and/or reproducing apparatus as claimed in claim 1, wherein the
controller stores the real time recording/reproduction information in a volume
structure area of the disc.

10. The recording and/or reproducing apparatus as claimed in claim 1, wherein the real
time recording/reproduction information includes file indication information indicating
that one of the real time files requires real time recording/reproduction.

11. The recording and/or reproducing apparatus as claimed in claim 1, wherein the real
time recording/reproduction information further includes at ieast 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 a 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 apparatus as claimed in claim 11, wherein the
minimum contiguous storage blocks are classified in accordance with a size of an
error correction code block and a maximum seek time.

13. The recording and/or reproducing apparatus as claimed in claim 11, wherein the
real time recording/reproduction information further includes current real time
recordable/reproducible state information representing whether a current file is
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arranged so as to be recorded/reproduced in real time.

14. The recording and/or reproducing apparatus as claimed in claim 11, wherein the

real time recording/reproduction information further includes contiguous

recording/reproduction type information classified by conditions for controlling the

real time flies, 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.

15. The recording and/or reproducing apparatus as claimed in claim 1, 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 disc 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 the buffer and an amount of the data written from the buffer at a

time.

16. The recording and/or reproducing apparatus 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.

17. A recording apparatus for recording real time files on a disc using real time

recording/reproduction information for ensuring real time recording/reproduction, the

apparatus comprising:

a codec to compress and encode an input bitstream according to a predetermined

compression scheme and to provide compressed and encoded data upon recording

on the disc, and decode the compressed and encoded data upon reproduction from

the disc;

a buffer to temporarily store the compressed and encoded data at a recording bit

rate using bit rate information included in the real time recording/reproduction

information; and

a signal processor to convert the compressed and encoded data stored in the buffer

into a signal suitable for recording and to transmit the converted signal together with

the real time recording/reproduction information onto the disc upon recording.
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18. The recording apparatus as claimed in claim 17, wherein the real time files include
sections having different bit rates, and the recording/reproduction bit rate
information includes information associated with the sections and a plurality of bit
rate values corresponding to the different bit rates.

19. The recording apparatus as claimed in claim 17, wherein the real time
recording/reproduction information further includes a maximum allowable value of
a real time recording/reproduction bit rate in the real time recording/reproduction
information.

20. The recording apparatus as claimed in claim 17, further comprising:
a controller which automatically arranges file data areas of the real time files
according to the recording/reproduction bit rate information.

21. The recording apparatus as claimed in claim 17, further comprising:
a controller which stores the real time recording/reproduction information in a file
control information area of the disc.

22. The recording apparatus as claimed in claim 17, further comprising:
a controller stores the real time recording/reproduction information in a file control
information area of a universal disc format (UDF) system of the disc.

23. The recording apparatus as claimed in claim 17, further comprising:
a controller which stores the real time recording/reproduction information in each
real time file.

24 The recording apparatus as claimed in claim 17, further comprising:
a controlier which stores the real time recording/reproduction information associated
with the real time files in a separate file of the disc distinct from the real time files.

25, The recording apparatus as claimed in claim 17, further comprising:
a controller which stores the real time recording/reproduction information in a
volume structure area of the disc.

26. The recording apparatus as claimed in claim 17, wherein the real time
recording/reproduction information includes file indication information indicating that
one of the real time files requires real time recording/reproduction.
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27. The recording apparatus as claimed in claim 17, wherein the real time

recording/reproduction information further includes at ieast 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 a seek time and a read time of a data
block to be played back next, and a playback time for ensuring minimum contiguous
storage.

28. The recording apparatus as claimed in claim 27, wherein the minimum contiguous
storage blocks are classified in accordance with a size of an error correction code
block and a maximum seek time.

29. The recording apparatus as claimed in claim 27, wherein the real time
recording/reproduction information further includes current real time
recordable/reproducible state information representing whether a current file is
arranged so as to be recorded/reproduced in real time.

30. The recording apparatus as claimed in claim 27, wherein the real time
recording/reproduction information further includes contiguous
recording/reproduction type information classified by conditions for controlling the
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.

31. The recording apparatus as claimed in claim 17, 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 disc 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 the buffer and an amount of the data written from the buffer at a
time.

32. The recording and reproducing apparatus as claimed in claim 27, 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.

33. A reproducing apparatus for reproducing real time files stored as compressed and
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codec to decode the compressed and encoded data upon reproduction from the

disc;

a buffer to transmit the compressed and decoded data written on the disc to the
codec at reproduction bit rate;

a signal processor to reproduce the compressed and encoded data read from the
disc according to the real time recording/reproduction information; and

a controller to control driving of a servo mechanism including a spindle motor
according to the bit rate information of the real time recording/reproduction
information.

34 The reproducing apparatus as claimed in claim 33, wherein the real time files
include sections having different bit rates, and the recording/reproduction bit rate
information includes information associated with the sections and a plurality of bit
rate values corresponding to the different bit rates, wherein the controlier controls
the driving of the servo mechanism according to the information associated withe
sections and the plurality of bit rate values.

35. The reproducing apparatus as claimed in claim 33, wherein the real time
recording/reproduction information further includes a maximum allowable value of
a real time recording/reproduction bit rate in the real time recording/reproduction
information.

36. The reproducing apparatus as claimed in claim 33, wherein the real time
recording/reproduction information is stored in a file control information area of the
disc.

37. The reproducing apparatus as claimed in claim 33, wherein the real time
recording/reproduction information is stored in a file control information area of a

universal disc format (UDF) system of the disc.

38. The reproducing apparatus as claimed in claim 33, wherein the real time
recording/reproduction information is stored in each real time file.

39. The reproducing apparatus as claimed in claim 33, wherein the real time
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The reproducing apparatus as claimed in claim 33, wherein the real time
recording/reproduction information is stored in a volume structure area of the disc.

The reproducing apparatus as claimed in claim 33, wherein the real time
recording/reproduction information includes file indication information indicating that
one of the real time files requires real time recording/reproduction.

The reproducing apparatus as claimed in claim 33, wherein the real time
recording/reproduction information further 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 a 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 reproducing apparatus as claimed in claim 42, wherein the minimum
contiguous storage blocks are classified in accordance with a size of an error
correction code block and a maximum seek time.

The reproducing apparatus as claimed in claim 42, wherein the real time
recording/reproduction information further includes current real time
recordable/reproducible state information representing whether a current file is
arranged so as to be recorded/reproduced in real time.

The reproducing apparatus as claimed in claim 42, wherein the real time
recording/reproduction information further includes contiguous
recording/reproduction type information classified by conditions for controlling the
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.

The reproducing apparatus as claimed in claim 33, 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 disc and rereading or rewriting of the defective block



10%& () -
10%& () -

(109 () -

3109%& ()-101010 3.10%& ()- $10%& ()-m 10%& ()--~J|[:vU4
3"10%& ()-s 9100&' '()- s10%&' ()- ylO0%&' ()- -10%& ()- 109%& ()-3 9vUs
109& ()-101010 &6109& ()- .10%& ()-9 s' 109& ()-F|[:vU4

# 109 ()-L @109 ()-1 310% ()- !109%& ()-

5010%& ()-1rmor6vU4 OF 10%&' ()-s 109%€30Q)-101010 ' 9610%& ()- 0/ 10%& () -

109& () -
5109 () -
. 10%& () -
H & 109"
10% & () -
, 1098 () -

, 6" ~ul [ :

v lg#e not ngemme&wogn geaging momng)has falled e gllpcation finfdromagon ) -

! 109 id)cating| thataiatbidsk G bl AfidBated to REGEEe bibek r%&é&diis (t

| + 109&'
"& () -

% & (

" 1098 ( himelO% () -

47.

48.

49,

50.

The reproducing apparatus as claimed in claim 42, wherein the real time
recording/reproduction information further includes current real time
recordable/reproducible state information indicating whether it is possibie to
record/reproduce a current file in real time.

A recording apparatus for recording data on a disc, comprising:
a processor to compress and encode the data, and to generate real time
reproduction information for ensuring real time reproduction; and

a pickup unit to store the compressed and encoded data as real time flies on the
disc, and to store the real time reproduction information on the disc.

A recording apparatus to write real time files on a recording medium, wherein real
time recording/reproduction attribute information is assigned to the real time fiies,
the recording apparatus comprising:

an application layer to generate a command associated with audio/visual data
recording/reproduction;

a kernel to interpret the command;

a device driver creates one of the real time files by designating the real time
recording/reproduction attribute information, in response to the interpreted
command.

A reproducing apparatus for reproducing real time files stored as compressed and
encoded data on a disc, wherein real time reproduction information for ensuring real
time reproduction of the real time files is stored on the disc, the reproducing
apparatus comprising;

a pickup unit to read the compressed and encoded data from the disc in
accordance with the real time reproduction information stored on the disc; and

a processor to decompress and decode the read compressed and encoded data

in real time.
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a codec to compress and encode an input bitstream according to a predetermined
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compression scheme and to provide compressed and encoded data upon recording
on the disc, and decode the compressed and encoded data upon reproduction from
the disc;

a buffer to temporarily store the compressed and encoded data at a recording bit
rate using the real time recording/reproducing information, and transmit the
compressed and decoded data written on the disc to the codec at a reproduction
bit rate using the real time recording and/or reproducing information;

a signal processor to convert the compressed and encoded data stored in the buffer
into a signal suitable for recording and to transmit the converted signal together with
the real time recording/reproduction information onto the disc upon recording, and
to reproduce the compressed and encoded data read from the disc according to the
real time recording/reproduction information; and

a controller to control driving of a servo mechanism including a spindle motor
according to the real time recording/reproduction information,;

wherein the real time recording/reproduction information is stored in a file type field
in an information control block (ICB) TAG field of a file entry for a universal disk
format (UDF) system.

The recording and/or reproducing apparatus as claimed in claim 51, wherein the
real time files include sections having different bit rates, and the
recording/reproduction bit rate information includes information associated with the
sections and a plurality of bit rate values corresponding to the different bit rates.

The recording and/or reproducing apparatus as claimed in claim 51, wherein the
real time recording and/or reproduction information further includes a maximum
allowable value of a real time recording/reproduction bit rate in the rea! time
recording/reproduction information.

The recording and/or reproducing apparatus as claimed in claim 51, wherein the
controller automatically arranges file data areas of the real time files according to
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56. The recording and/or reproducing apparatus as claimed in claim 51, wherein the
real time recording and/or reproduction information further 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 a 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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