04/ 01/ 2007 1 APPARATUS FOR RECORDI NG AND) OR REPRODUCI NG I N REAL TI ME
FIELD OF THE | NVENTI ON The present invention relates to apparatugafer /2007
recordi ng and/ or reprodu0| ng a real tinme file based the real tine

recordi ng/ reproduction information. DESCI%I PTION OF THE RELATED ART In a
conput er or audi o and/or video (AN) apparatus constituted of a file system
for an AN file required to be recorded/reproduced in real time, control
information representing t haAPRARATUSNFOR RECOBDING AND/OR| e

recording/reproduction file is ﬂngégg@m@qg ﬂEtALfﬂd,,g control information.
Thus, it is inpossible to reproduce in real tine a file conprised of data

bl ocks physically scattered on a recording nediumeven if they are

| ogi cal | y succeElh @8 THEaN@ENEONONventional file system as shown in FI'G 1
is conmprised of file control information having the length of a file,
information on the position of file data, information on the possibility
or i npossi bi | | g PesEentientian raliteste Appastysifpraecogting andisriepHycingddea tiwe fleed | n

posi tions deYagitpthe fbaltind Beordindr@peaitisihfomitties.mat i on. Wen a file on a
disc is read, file control information is first read, and file data in the

positions designated by the read file control information is then read and
reproduced. SIRESCRIMEONSH GE REUAFERARTg a bl ock of a fixed size wused in
the conventional file system cannot guarantee real tine reproducti on of a

file. That i reco reproducti of t e conventjopal file systemis
escri bed by PHRFHTPSE e gRRniE IR et ASRRVEN oL 0 Prleao ATy

bl ocks on a dlﬁbcecame@hbmmcordedibmod@ed itesabimeaconfrollirdordationeeésenting thaetheé ti ne
reproduction, AﬂPﬁé‘E'aQ@allﬂh@?&%ﬁrd@ng/r%:roo%c@ﬂ‘heﬁs Rt;ft réclaﬁiegﬁnsfﬁe cd'ﬁES‘ iforfrialigh, B, a

general file, ccupi es bl ocks 1 di sc. process for
reproduci ng t &Y% I'%'”JR"F%M%E’ "ERSPYUSHAD real fime @l ngeds‘{f dpfa bl?F'E?cﬂPYﬂcq"% r ead.
I n the secondssttered ob b oedordhginsedberagveh i€ thef are.iodicallyt dvecdskive.d step, block 3 is
read and played back. 1In the fourth step, the block 5 is searched for. In
the fifth st eﬁ, bl ocks 5 and 6 are read and played back. In the
convent i onal Tifee? QPgniipnal g system; a4 HeWmIDIFIH 168 sBRrisede filgicomrot iafamatipne
04/ 01/ 2007  2havegahel lengthro? [ar ik Utforntaiori 6n MetpokiBero 6l déte einfonwhaion lofaky di ng a
file requiri ngos'égﬂtly of lirﬁ%sstbﬂlty of reading/writing a file, etc., and file data stored in positions
designated by the file control information. When a fife on a disc is read, file control
* information is first read, and file data in the positions designated by the read file control
information is then read and reproduced. Such a method of allocating a block of a fixed size

used in the conventional file system cannot guarantee real time reproduction of a file.

That is, recording/reproduction of the conventional file system is described by faking 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, occu'pies 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.

- n the conventional file system,. since information associated with real time



recordi ng/ reproduction, a data arrangenent for real tine

recording/ reproduction is not considered. Thus, real tine reproglg?bilom@gy;
not be achieved. That is, the file A (for exanple, a video file) of FIG 2
requires real time reproduction, but thes, conventional file system arranges

data files W tQUilindiRRSkEasAt MR r&ordel SvELAHLT Fe@&@ﬁ‘ug%f ﬂ% ?%%lirin%irém time

reproduction, thus causing a screen to be interrupt [ | ayback. In
order to recdPEAFFIRANERALHGECT (a data prangementiforreal timfereserding/ferpdudier ¢ nefe and a
read tinme nustcobsidesemlThes, red tradreproghaiph aai ndtivBBchi®@@d.shown in the fol | owi ng
expression: seek tine + read tinme < playback tinme ...(1) In order to
prevent a screen frombeing interrupted, a next block nust be searched for
during readi nghahi# thedigroliry examplena ¥ideq filg of BB otiequies makimeteprefustionhubtie | s
Egggi. ngevg_r ,cphualnﬂoaﬁl ﬁ%&?@f@hﬁé@lg&@datﬁi\i%\@im?ﬁ@or@id‘é%ﬁc?w?%e@&uﬁerﬁ&ﬂﬁﬁﬁ_ B A1 ?: sc
and a digital versatile disc see Lme. | ignificantly
| onger than t?{'(ran err%’ér%‘%tclor?ebuﬁ'ﬁ%q’s@P& ,reepédaPe {"Feﬁgpte‘?g 8d’lf§$ﬁcg'n Y Bossi bl e
i f the next blresord/rerrodise filghip statting, themdinat @ seekttimetahda sad fine mugtibe skaller SUMVARY

OF THE | NVENTkGN 2 Eiigbdtk @eNds shBWeReBIowiHgleRfréonPr OVi des a recordi ng
and/ or reproducing apparatus for recording and/or reproducing real tine

files on a disc-using real tine recording/reproduction information for
ensuring real timeseskdioed megd trepr pldybeck timg t he apparatus cofprising: a
codec to conpress and encode an input bitstream according to a

predeterm ned, conpression schene and to provide conpressed and encoded
data upon rec B\"H&?ﬁd" BE§VENha SCIFER E’?méﬁﬂgt"ﬁe"g'@?ﬂd% ngh Llogly Myptdessarchsftiencoded
dat a upon r epdwity cdading ahd @protiiningdd cuorent bivck béfbrethel rext ok @& rasd. Hpweilegie t he
conpressed an t: I | b L NG Dl .
information i %%%%ﬂﬁﬁ?ﬁ?&@gr%eﬁ% SP?FW%%%%% é{sgﬁf e.ra}c':%%(g@it%gér%%tpeg%hrgr%ti on,
and to transHP) e sedinne Ssiarifisenily dRngerdBen thatraadyime-t efhegsforeealdimg to t he
codec at a reprodolilici is@fipdakible ifalieiextbldk BTk plERSIR 26jacent © theaeitbidck e _
conpressed and encoded data stored in the buffer into a signal suitable
for recording and to transmt the converted signal together with the real
time recordi HIMARY SFddE IHMENRIOS mati on onto the di sc upon recording, and
to reproduce the conpressed and encoded data read fromthe di sc according
to the real tine recording/reproduction information recorded o

pr edet er ni nedJrhaer%%segf'"‘feiﬁ’horg{hg'?%reaﬁﬁwgesc%ﬁe[CP'gfnpé\nd)Pbregffﬁ??"@l ap&?ﬁa&sﬁﬁr of a
servo nechanirseardingeandidr iegroducingirertitine files anva dissawsingl iqalfimegecording/reproductidne

i nformation Qhtofnkion BPEnsliingRres M FEELRENGER6 B the Bphardiey d¥RiphigRy: 04/ 01/ 2007
3 The real time files may include sections having different bit rates, and

t he
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 to 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;
é 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
"recordinglreproduction 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
7;_the bit rate information of the real time recording/reproduction information.



recordi ng/reproduction bit rate information includes information associ ated
with the sections and a plurality of bit rate val ues correspondoggotloﬂgbg7
different bit rates: The real tine recording/reproduction informtion may

i ncl ude a maxi num al | owabl e value of a eal time recording/reproduction

bit rate in thg.rga|l ddMie %e&g O&hgf.g!e EQ{tQ@Q{ahﬂg dlﬁé?ér{?r L0 4 F@tl c e files

control l er may autonmatica he r'ea

according to r?%’é’“ﬁ%%%?%ﬁﬁ’g%!‘ @fﬁ'@fﬂﬂ@f’?"dﬂp‘tﬁﬁ mfoav@wv ﬁﬁ@?‘ﬁ%ﬁ!"@rﬁhe watPneay
store the realant bpRralify €8 eicngiléLfiashsadingd® thedimiiembit @ksi n a file control
information area of the disc, preferably using a universal disc format
(UDF) system of the disc. The controller may store the real tine '
r ecor di ng/ r eprioel teet iregyetardieg/seprofiustion infoeraatinn mepincludenemximem akewablevalbé y, t he
control ler stof ereélhﬁné’ RRbrdinbASprddasieh it ete! IR RhE Hek tilm@ Nrebdidift/EBlol@ffion

associ at ed WI ne real tine files in a separate file of the disc

di stinct from ‘?{5‘ Cal time files. Alternatively, the controller stores
the real tinme recording/reproduction information in a volune structure

area of the diff€eonfbifer h@ﬁ!aut&héﬁéa!&%ﬁ?ﬁg@'f @gfafaeé?éé%cyf'ﬁlte'r&ntldwé‘f 8 FRbidRg 4By

include file indication information 7 ndicatl n% hat one of the real tine
files required®r EPrYNGARPPREHRN DS oS JRBTRALPT: oANd THEY P ihPrréea' time
recor di ng/ r epresording/freproductioo infaunaiizn imafle tentohisformation arde otthe tiem ptefoatdy of

m ni mum cont i Wunﬁe@a?ﬂ& f@gﬁ?éﬁ)ﬁ Q}s e?r]c é/ftmegd & CT%thJf)] ol n{ag st 0 e

pl ayback tinme current greater m of a seek tine
and a read ti fiBe @porglng(gquadgq:t@e;@fqnaattogg ?ﬂcﬁj’%ﬂ“rﬁﬁa@% next, and a pl ayback
time for ensuring mninum contiguous storage. The m ni nrum conti guous

t bl ock St L i ] . f
0 208, 100 o S5 o R TRl g
r ecor di ng/ r ep¥itie t¢ab fime; figsdn Peteparmatentily of e tdiserdisting | figgethe ueat dife flesal ti ne

recor dabl e/ r eﬂfeﬂﬁ%!yb ke cohidlier itbre® tHEBehiQie feBREiRFRPIJIGioNMMIrMEtiondin GUI I ent
fileis arran‘% corded/reproduced inreal time. The real

time recording urméeps doli v gtalregr??fhﬁf%éﬂmtl on may further include contiguous
recording/reproduction type information classified by conditions for

control ling the réﬁQl}netr’eéﬂ?dlndclrlebl%%cti&ﬂﬂ'fﬁfoﬁﬁélﬂhtrﬁa?ﬂ&ldd@‘ﬂe‘iﬂdiéﬂon information
recordi ng/ repr

1
o or mat Pon. bl R bogit i et e Papes B e G RGP g oat | on. and

the i nformatl on of the m nimum contiguous storage bl ocks. Alternati veI Y,

the real tinemepeeQrid RcsBREADHRLLRA ,ﬂ.fmf.émma%rfﬁwmwaé Qﬁreaﬁ%le%e at

| east one of file defect nanagenent infornmation Ind) cat mga
repl acenent d'F'"'Q“@@PB@“P%S‘HP%W%W@TW%@7°°"Qlt'% ip whigh g|pl¢hack Mg % Bare area
of the di sc anuentdate bldckig gmater tha & bum of Déeek e dad 2 ciat tie bf Dddta Blbek to

be played back next, and a playback 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. Also, 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 fime.

- The real time recording/reproduction information may further inciude contiguous
recording/reproduction type information classified by conditions for controlling the real time
fies, the conditions including recording/reproduction bit rate information, file defect
management information, file aliocation ihforrnation, file buffering information, and the

. information of the minimum contiguous storage blocks.

Alternatively, the real time recording/reproduction information may further include at least
.-one of file defect management information indicating that replacement of a defective block



not attenpted when reading or witing has failed, file allocation
information indicating that a data block is not allocated to th@4¢@f1e,cgogq
bl ock replaced by the spare area, and file buffering information
associated wth an amount of data to be |n|t|aIIy read fromthe buffer and

an amount of t ht a%%},l?m asg%gr%a oFtR t h%ggﬁre cﬁng_f ureth%r}g ?ﬁre dgfr LSEI%QJ are the

real time recor repr ctron | urrent real
tinme recor dampbaﬁe@pteéweﬂ lt?la@l!ﬂ$wa\tr@ng hefsdaileat filecaiodation iotqtrnairgn indicativgthatt is

ItO(r)\SSi bl e t? ranaﬂ{ @édk@@ﬁ&%teﬁ t&therd’éf&t:twfeldld%k 'réblarcé'@-by fhk ¥Bare bRa2BRE fIET flor m
e present invention prov record c rea
R e S N e
ensuring real ahd amamouptditi dage writlen ba die boffer & hémeppar at us conpri sing: a

codec to conpress and encode an input bitstream according to a
pr edet er m ned corrpressr on schenme and to provi de conpressed and encoded

data upon recSFERFRY: BR reahiEne rgrading/rgpiedugtion friermalos fydheripchidestyment seabitg ded

data upon repr@dndeib!elmproﬂum t btetediirgarmatiorb Uihdiesting owhettigpoitard | possibler éo t he

conpressed ang, S'diircéjéh@rreﬂﬂ nh&Fahdi ng bit rate using bit rate
I nformati on |nc ded int real time recording/reproduction information;

and a signal processor to convert the conpressed and encoded data stored
i n the buff erInanbibecfomi, gitcpresedtintsatidneprévides) £/0s6rding gprdust for rteéomsgrtetal t he

converted sigg ﬂ% &ez&g% USM%PJAI ikGeds Eﬁﬁlﬁh&ﬁrﬁjcﬂonef&?mg e eﬁ?tfnﬂg Fé% cl ude

i nformati on on upon recor
sections havi i¢gerding/fegrodustionthe apparats quhﬁﬂsmﬂecor di ng/ r epr oducti on b| t rate

i nformation ”ﬁ)éodtd&ctb%ﬁtprd% Qh# TR @smpmlat&@éénvm&darcﬁrtf@eto é@féﬁétemnéﬁnd a
plurality of bit raeéa ues, corr.e E{ondrn to the er ent tes. The

real time reCBIPHSHY) FEpPBAMY P&H‘ "tﬂﬁ' eWe?ﬁet? HRer r?cﬁc?l "888 mexi mim
al | owabl e val diss, &rid degodedhe canpnessedaroiredatg datp upeiueprpdustidn from the diséin t he r eal

time recordi rwrétrfe.ptmmtah torertﬁ@wmtéseéuandt;h&eéa matelr&sardr@ bft bltd Gy
i ncl uded one gqr ontroller which Pr%y’arranges file

data areas ofbtt’?fﬁ '”PEB"I’“"‘E' I Etdr"T tg% rea%t’é‘l‘?d?@l"’r‘ﬂ?”?%@ﬁ@" Pef"8duct i on

bit rate infcoromssco k) cofleyt the comdresskd and dnicaded siatarstzsed rhmerlmﬁér into awignal
recordi ng/ repgu%ur@ror Péaordrh eI 1:)S 'trQﬁ‘sntlﬂhé‘cEﬁ\Jeﬁed %Qﬁéﬁ rgeglamwmtﬂ@wimm@r ea of

the disc; (c) controller that stores t rea recordi ng/ reproduction
i nf or mati on |’ﬁ°°éd"?9”P%T°d‘t?8?ﬂ'F‘f8{’“alt'ﬁ'F oo Hieidish ueEc¥Iingy uni ver sal di sc format
(UDF) system of the disc; (d) a controller which stores the real tine

recordi ng/ repiaduct i Ak 'ﬂésorr['@} ifide" sEAGES I{a%ﬁtbe rg%ntf itCrade) &

controller that stores the re time recordin uctrton i nforrratr on
associ at ed PIFIngEPrpdugion bitwater infopmaatipty mgy dnclige gtftgm\athneasgqacra(tqpewﬁ} the
di stinct fronrettdes driad pidrbifEoflbit kS values corresponding to the different bit rates. The real

time recording/reproduction information may further include a maximum allowable value of
a real time recording/reproduction bit rate in the real fime recording/reproduction information.

There may also be further included one or more of:

(a) a controller which automatically arranges file data areas of the real time files
according fo the recording/reproduction bit rate information;

(b) a controller that stores the real time recording/reproduction information in a file
control information area of the disc; '

(¢} a controller that stores the real time recording/reproduction information in a file
control information area of a universal disc format {(UDF) system of the disc;

{d) a controller which stores the real time recording/reproduction information in each
real time file; 7
{e) a controller that 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;



04/01/2007 5 and (f) a controller that stores the real tine

recordi ng/reproduction information in a volume structure area oj4¥ba G667
The real time recording/reproduction informati on may include file

indication information indicating that gne of the real tine files requires
real tinme recording/reproduction. The redl tinme recording/reproduction
informati on may fu er include at |east one of mninmum contiguous storage
bl ocks sati sfyfing a coumirthatsioresthevealttimeaemirdindregduttioninfamation itarelene data
bl ock is greater tRaRuRe SEMQe dsSeek tine and a read tine of a data bl ock
to be played back next, and a playback tinme for ensuring mninum
contiguous storage. The m ninmum contiguous storage bl ocks may be

cl assi fi ed i nThe caat tirae) ceeording/Fepeodadtive irddrmationemhayihcludecile dication itfodetid ock and
a maxi num see ' ' i nformation
may i ncl ude ch %ﬁ?tﬁa@é&%c{f&%&aﬁ’@%ﬁ%ﬁgﬁ gg%aﬁi{gg%ﬁﬁﬁé& F go{dg&ipnf ormation
representing whether a current file is arranged so as to be

r efcor ded/ r epr Upk el tima readingtréprBductiohhifofrdtion trhayEfurtiee m{dﬁdeg(t neddt okiot i on
i nformation nt| I | G type
i nformation c assM‘%wﬁ&lf:?ugconggpl Bls F 0 ’?Hioc?"%%ﬁ'? “ﬁ'% ‘BQ Eme:':} il es,
t he condi ti ongurientdatrdilas l&%&%@/ﬁu@mf@@a@ttlwnsatreadam qfﬁfdéﬁﬁlmck% file

def ect Wnagﬁ&TﬁlﬁVed bﬁtkal'éﬂBéderblayBédenﬁ|fdtr%ﬁ§1nh@ﬁuninﬂfn%dﬁﬁédoﬁ@stoifabé eTiuf f eri ng
I nformation, and t mforrraUEQF ﬂﬁl rrumcwé g@gus stfora e bl ocks.
The real ti nemF'&”S}?i’"P‘r’d?ﬁ’ 80 'i(sorﬂayq‘?fcéﬂs i"OFFCRESCA D PRED' R & 8t | east
one of file deimeetion corerkiogleansia maxirnion reekitiore, anddbeorealitimg recordingfreprbductionent  of a
def ective bl Qﬁdsrrﬂutubrh n@eybuh&@dé bitrefit redPaRR %B&Qa&?é/rebr@@ucﬁylesgtaﬁan%&ﬁaéﬁ’ﬁd' ng or

rewiting of the d ve bIo are not, atte ng.or witing
has fai | od. APPESSIMORRAN AT P MATPOR oA Ar AP el oo TR DRk | o
not allocated to the defective block replaced by the spare area, and file

buf feri ng. | PR} Qfhe ARSARLAIRMMIGh N RANARAUALy HrlRtAaldd Bl al | Y

read fromthe buffer and an anount o |tten romth uffer at
a time. The resrding/Reroquction tpeipiormaticnaingaiieddry craitigpniat soptelipgyher rarltimer

i ncl ude cur r digs, treatontittions intlediny ekabidingiregpsduetioni b eates irddravation] diledéfecin

i ndi cati ng ‘M?ﬁén'a%ménﬁ r#fo?mgt%ﬁsﬂplaﬁoctaf?on a[q%ﬁé?ét‘dé rfﬁeDB&QH@qe/mg,rrﬁ&[oBeQ&d Ihg' e1n
real tine. Ird I nve t epr oduci ng
appar at us foﬂ“f?féﬁf'@bﬁf@eﬁﬂmwfalcmﬂpﬁ@Sﬁqmg?sb’@!‘%red as conpressed and encoded
data on a disc using real tine recordi ng/reproductl on information stored

on the disc fTRE re%ﬂﬁ#errle&gd r{g?rgﬁroédcﬁr% lnﬁgr%%%ndl{wg'ygglso inc uge zla'lt(ieasp ofle o% He dg}ggar atus

conpri si ng:

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.

The real time recording/reproduction information may further include current real time
recordable/reproducible state information indicating whether it is possible fo
record/reproduce a current file in real time.

~ 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: '
& codec to decode the compressed and encoded data upon reproduction from the disc;



a codec to decode the conpressed and encoded data upon reproduction from
the disc; 04/01/2007 6 a buffer to transmt the conpressed and gggedehgo7
data written on the disc to the codec at reproduction bit rate; a signa
processor to reproduce the conpr essed ang, encoded data read fromthe disc

Control | ar Lo LoRerBItrR e GHaresbLatRinet i et 8 e il

mot or accor di nmgpeductionitrget rate i nformatlon of the real tinme

recordi ng/ r eprglgl b@&ss&ft@fémuéaﬂtneﬁbﬁpkeéh ahdt BRcoliéd sta PN floffiht dRe
ecor reproduction bit rate

sections having differe

i nf or mati on mf@“? g E(ﬁ? rF‘H?EF'Pﬁ%f%ﬁ"ﬁ@’g‘ﬁ’@?%"gﬂ"\ﬂ“i"ha'i%e sections and a
plurality of tactonllrcaielaovcaitrulemwng)ofrmpmmmhct@mmnctlddmg@lsbmdheasnurorlabctordlmtes The
control |l er may,Cghthie Hr VA aTo Pr¥a ) G A aT = Vi sfgnaccording to the
I nformati on associ at eorh\?\nﬁ:ﬂtn%g{hséct Fong angaﬁﬁ’ u{rﬁrarwﬂnyﬁgof bit rate

val ues. The real tinme recording/reproduction information may further

i ncl ude a naximhenreal | towalfliee nval weldt sedtied Havinge difteentdibhgratespr odtet i on
bit rate int | Lon. .| alak y be
stored in o 12 gheddfiic Aok iR ARl aDngriih Fodc b GonTY 2
uni ver sal di s&¢tiernand g Pty 78t eitg valuesisarepardingTtp dhe diffprent hifgates. The

recor di ng/ r epeotiiatdringy dofitfod EHgedriviag of g sbo Hictkiahim dccO@ml t6 &Rl infomitiod i | €.

Preferably, t n rodu n i nformation associ at ed
Q? o&;t%!i }lvftr}err%ctlo%g gncfi t'h (ura‘ﬁ@ ﬂgjt rgt% va

with the real tored"in sep arate file of the disc distinct
fromthe real tirreflles Alternatlvely the real tinme

recording/r epm&uﬁ:tuh@rredomingrréﬁa&dueﬁbnI.rﬁorﬁ]hﬁvn%ywﬂma u\enjda Eﬁna&ﬁﬁdﬁ?&lﬁﬁ@ol@r ea of

the disc. The, re reca u orma cl ude
e i ndi cat | gvedtpstah e SRRl 2R s e ed iR TRCar B rep Poistin | o
requires real informationicand mily g stoegdrima file condrol infarmktiomgrea bithe Hiee. Thichedee at

| east one of FAANnERLIGRR AHAUDFSERIANS tHaldReks satisfying a condition in
whi ch a playback tine of a current data block is greater than a sumof a
seek time and a read tinme of a data block to be played back next, and a
pl ayback t i nmeTHeoraléme uecandingfieproduntion intorrbatign oayp be $tared gpezach eal tinhenﬁlerum
contiguous storage bl ocks may be classified in accordance with a size of
an error correction code block and a maxi num seek tinme. The real tine
recor di ng/ r epT'8&RRYi R sahies 1RaeHIBg repERAUGHR inframation @sspgisted ith din realdigne ¢ ne
recor dabl e/ r effesasistaredine separbte filernf e Wit disthcif@pr thsealtinegilesh Altdirdtivély, ter I ent
file Is arlanggtmd fecodihohdrdifirbf HtkHSRN SRIQMHE Gllirhd slubifle dhdal B meldlsEl e abl Y.
the real tinme recor |ng production in ormatlon her n

contiguous recording/reproduction type information C|aSSIerd by

condi ti ons f OrmeGedtimelrédoRfingirBprofiRBdn infoffBation may include fite indication information

indicating that one of the real time files requires rea! time recording/reproduction; and may

further inciude 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 fo be played back next, and a playback 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 aranged 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/freproduction bit rate information, file defect



files, the conditions including recording/reproduction bit rate

information, file defect 04/01/2007 7 managenent information, f04¢01/200?
all ocation information, file buffering information, and the |nfornat|on 0
t he m ni num conti guous storage bl ocks. T e reaI time recording/reproduction

I nformation furth | on f gent

I nformati on W "2 %ﬁme"g'“ Oﬁ {fhob‘ ﬁ? 3&055@& EfSﬁ‘ma O'H(Qe etil’:"lﬁgneq 18{00(:.4'(&05(%9{1 bl ock
in a spare ar ddormatiantpbthdimiimamdontigesussttiragg blocks ewr i ti ng of the defective

bl ock are not attenpted when reading or witi ng has fail ed, file

al l ocation information indjcati t hat a data ock not ed to

e dof ect i vo 1B BRI IsPHICBG Rpepson Spoiiatad Bay Tagied nelafe SR GpF R

i nf or mat i on adgsfedimehagementtinforaaticaringiicatingdtiat chplacemeot df e defactive blbctkymthaat:bclf romthe
buffer and anj, agpy ?tare%fof he gdabaq Mréadﬁrﬁrbr rEvRiting Iap tI'QUtjeffé?:'iweaBIo@c bRy The

real tinme recording/repro uctlon I'nf or mat er 1 nclude current

real tine relUTPEYYEEr wadinhY dyritnahas faieds fip ﬁ%ﬁ?‘ﬂé["@ﬂ”ﬁatpﬂwpﬁ%’]f'%’% R her it

I S possi bl e t blockie actratideatep toottie defective bibticiepladdd by therspaeaddred, amtfile buffecimpt her
form the pr eﬁxf‘d%atloﬂ%?é&hb@@ with QY a5 nt 3f &&&B&Q‘ u'iWau RRA Rk e btk rEﬁtﬁQ{ di ng

data on a disc, 0ocessor 1o conpress and enco e dat a,

and to genera?'@"‘f"’éaﬁmqq%w'%@ﬂfremdﬁ%?‘@ﬂ"atlaﬁ'f"@r matlon for ensuring real time
reproduction; and a pickup unit to store the conpressed and encoded data as

real time fli ﬁ?et %al time regor§%glre rodact}og iftorHafiort Plgy [u?tﬁér -E%i&!:% Juﬁ'tht rgéﬁ

i nformati on on apparatu Ies on
a recording n@mr@ahle/rﬁprewlbie rebaie !ﬁfqmaﬂqﬂemcét'ﬂﬂglw@ﬁlebdlﬁctsl cﬂﬁ‘S%QIQrFObute

i nformati on i gcadrdpbagst 4 rehgidigedal firhdte flies, the recording apparatus
conprising: an application |ayer to generate a conmand associated with

audi o/ vi sual data recording/reproduction; a kernel to interpret the
conmmand; a delviaedhalfamdhe peseat iventimeprafdes h ezconding apranatusffpd recording datagingnat i ng
the real ti By di§cCesMiisingt/ r eproduction attribute infor rrat ion, in response to
the interpreted command. In arﬁenu i mate form the #f’ﬁﬁ |nvent|on

provi des a r &bPBERTES" R SUPYEsSAEL the 8%‘?’0?“98? qgnsare FRPYEN8t or ed as
conpr essed aridfoeratiordiecersaring reai time tépsasiuctiohandi n real time reproduction

| nf or matt | on {0 3H1) Bere/iRloniodBed SRIAUES bALaCleal i 3 rield® dd 5 15

stored on the d| Sc, erep rogfjcm apparatus conprising: a pi CKUp unit to
read the conﬁ?é@?é’é?’&ﬂ&"\?ﬁ%%ﬁ“%‘a? al“?ﬂﬁ"ttﬂ"ed'ﬁ‘f sc in accordance with

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 flies, the recording
apparatus comprising: '

an application layer to generate a command associated with audiofvisual 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.

in a penultimate form, the present invention provides a reproducing apparatus for
' reproducing rea! 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
@ processor to decompress and decode the read compressed and encoded data in real

_ '_ time.



the real time reproduction information stored on the disc; and a processor

to deconpress and decode the read conpressed and encoded data i g4 eal1 /2007

time. 04/01/2007 8 In a final formthe present i nvention provides a

recordi ng and/ or reproducing apparatus f recordi ng and/ or reproducing
real ti recordin roduction

real time files di.sc usin /re

| nfor mat i on f O AR TS ArEsan TREFHEN PioXIFR e IR B HERIAPPRRLS ot
appar at us conpecadingand/oareprodieng teal ihanfieses s dizn dsiegrea dee sevordinpixprdgiuctonr eam
accor di ng Lo GGl 6 SLORdroaP IR AR FRARRCA HbapRIAM diraRpr eSsed

and encoded data upon recor ng di sc deco e conpressed and
encoded dat a L?pBCPFeFé‘pFB'BEIE?ﬁ eACgAe PRANRY Bitstream AcFqrdipg tt‘batlé'ﬂ‘l%;:&f‘te Ay store

t he conpr essedomp@ssimeonth qiﬂtwprahdeaom@esed lafdjertbdiedrdataqiptistebgrding trethe eal
time recordi nQ/srceeF{d%gHD%leﬂ'% c'ot?aéﬁéééﬁ h&’@ncoﬁébdd ﬁ%gtodhtt%n g%ﬁﬁeeééqu and

decoded dat to the co uction rate
usi ng the real?hufferdo le@perarly siere ttmamarﬁsseésv%@ednga@ﬁt@wﬁ%rfhnwraa usgnal

processor to QmaItaitnetdwrdmmfoasa@dnfaﬁﬁwnmpkédsuﬁtahac@ﬁmsesh drid debiebuf f er
into a signal si gnal

t oget her V\nthdf"%w” g 'ﬁt'egs“ ﬁ%g‘% e&l ePé)S" ga"uc?l orﬁ's'f]%%h&rea mc/)rﬁerc%ﬁﬁ% t he

di sc upon rec@n@iprrtgprowmgtf@me?mﬂoduce the conpressed and encoded data read

fromthe disc a%gﬁﬂ rpdicaao.tte chrivert fh@%bmérbé@d aﬁ@@r@s&u rag{ars&iaédqﬂmetbum into a
i nformati on; trol. drivi

y to, .con n erv
el ng o s BRRIPESRBICS foing P R e fanyeuy sy Rosther Wi HE FEaiGhe ™
r ecor di ng/ r eprasduntirepnoductiop rinfermation onth theadise uphe recordingt amrbto reproduce the

recordi ng/ rep&&ﬁ&éésb@naddnfeﬂ{oﬁ&i 'th@ bedd Sk e | disc® abdotding! Y0P §hd ir€di Chichd) an
i nformati on control bl ock TAG field of a file entry for a universal

di sk format (GERTNIESPEduHon YimAloni and g fi | es may i ncl ude sections having
di fferent bitacaertelsr teegodtrdl devingrof e serdd mg(thampmmuumdhg aspibdié motat accomdingtarat | on

may include i pfoLiEhL %’a@%@mmeﬂyf‘ﬁ??ﬁ sections and a plurality of

bit rate values corres rent bit rates. The real tine
recordi ng andVegreip &5 ?ﬁ‘i Gie iresArdingfrenrerveias inferaation is stofed dn # e tvge figld imanm

al I owabl e val urmdtion cortal bibdkER) TG4 file enEiecs Laiversdl tisk fimeati(UDEhe r eal
time recordi gl’g( eproduct ion information. The controller may autonmatically
arranges file“data areas of the real tine files according to the

recordi ng/reproduction bit rate information. The real time recording and/or

reproducti on THe eédregrhe iR Yndynikae declins | Relingatifferdnt bit rates, and the
récordinglreproduction bit rate information may include information associated with the

“sections and a plurality of bit rate values corresponding to the different bit rates.

.- The real time recording andfor reproduction information may also include a maximum
allowable value of a real time recording/reproduction bit rate in the real time

recording/reproduction information.

The controller may automatically arranges file data areas of the real time files according to
the recording/reproduction bit rate information.

The real time recording and/or reproduction information may include file indication
_information indicating that one of the real time flies requires real time recording and/or

reproduction.

The real time recording and/or reproduction information may further include at least one of
~ minimum contiguous storage blocks satisfying a condition in which a playback time of a 7
" seurrent data block is greater than a sum of a seek time and a read time of a-data block to



information indicating that one of the real tine flies requires real tine

recording and/or reproduction. The real time recording and/or rgqr/qupgb@n]
information may further include at | east one of m ninum contiguous storage
bl ocks satisfying a condition in whi ch a playback time of a current data

bl ock is greatgr Ithgl % )gm of c’il %g and a.read tine of a data bl ock
to 04/01/2007 P&P'HE B? VEY Y Apiay *"’”&r‘ﬂi eqsuiNg Miimuym PPHEOHD O U ng |
m ni mum cont i guous st orage. BRI EF DESCRI PTI ON OF THE DRAW NGS The above
obj ecti ves andgmfy pREAERTICN OF"!ﬂ %@ﬂbsl nvention w |l become nore

pre

apparent by describing in det a| erred enbodi nents thereof wth
reference to the attached drawings in which: FIG 1l is a viewillustrating
t he one- di nensihesbbvesbjettives rd adbantageSeiakicira@niahtofwillbeComeinbre@ppdrents howi ng

the relati ons FheQ&FbWﬁeip st'aal ?re?e%ﬁ bo%m:aﬂg ql?éréo?@ntﬁqgferfeb todf?i& %ﬂa&eg‘ 21 S

a viewillustr twWo conven %19 65 occup
bl ocks on a d*’%“QSF’T‘GECh 3A t hrough 3D show exanpl es of storage of real
time recording/reproduction attrl bute information accordi ng to the pr esent

i nvention; FI 4 IS Vi, St r ng_.an.e

files accor di %Gt o'stef'n‘%ew "FVYra' t9 H'e ﬁim%ﬁmn%gzﬁ‘b&})@gﬁa (5?°°f#'}9| Oth?l guous
storage bl oc k§tm®6eawlﬂglthﬁ:ﬂ%!§ﬂ@ﬁhla bgmw file guntep! irgormeticn apid flw datat ust rati ng t he
one-di mensi onal structure of a recording nediumfor recording real tinme AV

d |1 ck d h
procent | nven 1O +POBIRIRIER SaMaF & BN ArrLe o e o

copying a fil dis€onprised of mninmum contiguous storage bl ocks according to

the present invention; FIG 7 is a flowhart illustrating a reproducing
i nformati on accordi ng to an

met hod usi ng Flfé%l i me retc):or di ng/ reproducti.on

embodi nent of e%ﬁ%’é‘%% FIRVEXETRIFT of piprage of real time reeqrdipgiepredystion alinklie gr am of
a di sc recor dinfognatiod acepdingdo therpgesaptiavestions applied to the present
invention; FIG 9 is a view showing the flow of control for real tine
recordi ng/reproductl on for areal time rewitable system FIG 10 is a

bl ock di agr anf'&h8\i #yey Hustratisgabexampleln which reahlime filae agcaekingde g/ rressibduct i on
for a real tinvantisreesmpraed ef nsiyisierontiyhowtlstoréi blocks, occupy blocks on a disc;

FIG. 5 is a view illustrating the one-dimensional structure of a recording medium for
recording real time AV data allocated into minimum contiguous storage blocks according
to the present invention;

FIGS. 6A and 6B are views illustrating examples of copying a file comprised of minimum
contiguous storage blocks according to the present invention;

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

FIG. 8 is a schematic block diagram of a disc recording and reproducing apparatus applied
to the present invention; :

FIG. 9 is a view showing the flow of control for real time recording/reproduction for a real
time rewritable system;

_' FIG. 10 is a block diagram showing the flow of data for real time recOrdingireproduction for
a real time rewritable system; ' ' '



10 FIG 11 is a viewillustrating an exanple of allocating an
unrecorded/unal | ocated area in a real tinme recorded/reproduced ful/e1 /&7
12A through 12D are views illustrating exanples of recording data of a real
time recorded/reproduced file; FIGS. 13fythrough 13D are views

HH1ustrating TieeGoRtER bl ARk eSPJ!IB&@PﬁﬂH!r?P%ﬁFdIQ%M&atﬁQ' plapgnt bl

rates are provid erent sect ons entica rate is
provided in trﬁ@t'@ﬁt"eicP"é’e‘l"l’elp@dWﬁesect| on; and FIGS. 14A through 14C are.
views illustrating partial deletion of real time recorded/reproduced file
data. DESCRI P R, | VENT Pr i ments of a
recordi ng med;ll-:lllj(ggI %t h BE I?Bﬁ ar'y mé@g?é’ exa'EJ’Ples ?ffr% &c%?gﬁa T4 #"'5? mat i on,
areal tinme ré@@f@ﬂ’l"ﬁymﬁﬁﬁﬁdﬁ@produm ng met hod and apparatus, and a file
operating nethod using the real tine recordi ng/ repr oduction information

il b d ' dr GS. 3A th h
o eSSBS 50 Rl AR S BB il o
(this can be difelentditrates are Prn’édeid@t:d)ﬂf&mmgﬁ!ctwplammmmaonﬂeaficlalrhrtbale@ pravided mat i on)

accordi ng to §Be elkEHEMta sUSNEAPN. As shown in FIG 3A the real tine
recordi ng/ reproduction information can be provided as an attribute to each
real time file. As an exanple, the real tine recording/reproduction

attri bute inf &Gt 14h tbmoglhel4t aredviews ailleskiatingd drtialt tdeletinmt ef f real dtimen a

file entry or Rqabdiepmlghelflyaty | CB (information control block) 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 identifDESCRIETION @F DHE PREFERRED EMBeDIMENT field, or a flag field anong
an I|CB TAGfield in afile entry. The file entry can be called a file
control inforpmation area or a file structure area. As shown in FIG 3B,
real time recOrEHTRGPTRSISAO  ssording melumdonsisriog ieattimsieqopiinaseripductiane can

be stored in iafomatiggtLrea A r@bmg(arﬂfrepremclngnnarﬁdaaandl épp@:aﬁ:b &nd &ﬂeFO_r

exanple, int time
recordi ng/r ep&%cf'g@iﬁgﬁh%ét@ Pgﬁ? e % orrg??é“ggr prgd%E?{'m%’t"H%té’a Wil "8“'3’& afile
naned RTRW Tsi%edmer@mwm@ﬁath@rag@gsrem ti me recording/reproducing
attribute information for each file can be stored in a separate file. As

"t or mati on daa° e BBl 3hhv PRF SfSRIED A A e Ry AR PRSP
nanmed (this can be called real time recording/reproduction attribute lnformation) according to the
present invention. As shown in FIG. 3A, the real time recording/reproduction information
can be provided as an atiribute to each real time file. As an example, the real time
recording/reproduction attribute information can be stored in a extended attribute field in a

file entry or a stream directory ICB (information control block) field when a file system is a
universal disk format (UDF) system.

Alternatively, the real time recording/reproduction attribute information can be stored in a file
identifier descriptor field, a file type field, or a flag field among an ICB TAG field in a file
entry. The file entry can be called a file control information area or a file structure area.

-As shown in FIG. 3B, real time recording/reproduction atiribute information for each file can
be stored in a predetermined area (information area) in each file. For example, in the case
of a real time rewritable (RTRW) format, real time recording/reproduction attribute
information can be stored in a data file named RTRW_TS.VOB. '

~ As shown in FIG. 3C, real time recording/reproducing attribute information for each file can
- be stored in a separate file. -As an example, real time recordinglreprod'ucﬁo_n attribute



RTRWTS. | FO. As anot her exanple, when the file systemis the UDF system
the real tine recording/reproduction attribute information can @@/@tlo/rﬁglo—,-
in a volume structure area separate froma file structure area, as shown
in FIG 3D. Therefore, when real tinme regoprding/ reproduction attribute

i nformation ;lslni%l;rf?eft@tq c'aﬁ] t}ehgt?re}fol'luéﬁem%'réﬁ LLH’Iee hgvu?ﬂicﬁrR'H\}vefoﬁﬁJb"fa%de area

in the UDF lonattri
i nf or mati on i sRFRYWSES. 'Fﬁt &% pnotheeeramplsrivhen the 'ieﬁgSt%“ BalediRF systemdpreispiigrea fi | e,

and data is t h@Ebrd!r@g?ﬁbl@&ﬁﬂhéreBﬁrfbdtéclﬁﬂrrhdﬁorﬁ @éH bé IsfSRedaR GOVdkinid sthturd) Grea
interpreted infor cord |F_qg ﬁproductlon file indication

I nformati on (eeaara ﬁ@na[rﬁl??t%'?‘"rearﬁ/a?f 05"" esenting that a file

requires real tine recordlng/reprpductlon is included in the real tine
recor di ng/ r epripiiedé, Ghetrbdl 'ti%ﬁ@cdrﬁ]ﬁgﬂ%ﬁ%dcﬁ& atf VBB AnfbitiBEATR! 4t fNenkhe si ze
C

o acet on 1 PUBBOHEL 8 e 1 AV g URELPRIT b e
conti guous st ae@ging/regoductbmayfibwpintduation Grirddinterpretbe updnirantingta valymesond
i nformation 0%6&&}@ ﬂﬁ&‘éﬁcﬂﬁ%‘@méﬁfé%rgéd’}%r&%%oqﬁjléﬁwn%% to e int&fraleg ONE Can

be stored in the real time recording/reproduction attribute 1n ornatlon
Here, if ther dFBION hyee types of discs AL B and C,the contiguous
recor di ng/ reproduct ion type information can be predeterm ned as foll ows:

type A =10.0 et Eﬁe e‘r‘grgfﬁglﬁgrodact%n I\%Di??lce}hx:p ‘ﬁ'afoqmatd:% (M?]pﬁdétﬁﬂfegu 'W\pﬁlé‘?

representing re curren range
recor ded/ r epr GRPLRSRRYING Hhat 2H¢ reqpirps regl tipe 'ec%[ﬁnﬁ'[eP'EOF“l!ﬁJ?'b'S inelyriedde e reritimee

current real tdcomingrepraudiohateibite propeitioh bhorgtidéreaih oh ltHe%&e of the Alniunk Ncl uded

e el L ST W b BP9
recor di ng/ repF‘B’('ﬂ]éttOFcfﬂf mwmgomtnemmmtmqsmﬁpragmesrwtdmfreproduct:on bit rate

recor di ngéI r eprnﬁﬂ'ﬂétbh @fd fhfo'fmétﬁﬁ en & corfﬁﬁlfwgi%doruung/@aﬁhucﬁ@%ieoél leastYn@camt | on
associ ated w al i 0

posi tion inf o&e St?regrﬂ% %'ée re%?'@#ﬁpﬁ Pﬂ'@" Pg'iﬁ“% 'ﬁ?'ﬁ@’a?%'bo'?ﬂ? dfgtﬁ?rgﬁr%duct i on
attribute i nfbresdtresef dlS?Fhé Bhanddi Grthe catigoae Indcerdingdrapeodaétion tyee intoerhation pan

recor di ng/repﬁé)‘g}g@étérgmedggfowﬁte can be further stored in the real tine

recordi ng/ repy od ttrlb information. . Here, the control
i nformation o? ea(kl ﬂbﬁgf@ ?1%%5 Re SimfMPRSy usi ng t he
recordi ng/ reproduction bit rate |nforrrat|on I n addition, fiIe def ect

managenent i NAOT ARbite Nrephdsbring U&iﬁ&ﬁérn ﬂleé nfQr H@rf’én ’ arira'n%)& Q afd

information, etc. can be included in the real | rec |ng repr oducti on
attribute inf'8Fgdepod ”c‘?‘hé{‘c ’ePls“m? flef, |"’|"eariﬂE‘Ft%é?Pr?ﬁﬁﬁ%{I§e‘H%ﬁt‘"‘i’ﬂﬁfr€ﬁ‘ &S on i s
stored in theecopdzblelirépnutidié Sthte 2005, is also included in the real time recording/reproduction

attribute information.

Real time recording/reproduction bit rate information is stored in the real time
recording/reproduction attribute information. When the recording/reproduction bit rate is
changed in each section, information associated with a plurality of bit rate values and
sections (e.g., position information) can be stored in the real time recording/reproduction
attribute information. The maximum allowable value of the real time recordinglreproduction
bit rate can be further stored in the real time recording/reproduction attribute information.
‘Here, the control information of a spindle motor can be obtained 'by using the
recording/reproduction bit rate information.

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



12 recordi ng/reproduction attribute information, replacenent of a defective
block with a spare area is not attenpted when readl ng or witingg /a,illjs 007
and further reading or witing of the defective block is not atte d2
For exanple, file allocation |nforrrat|on;r uch as non-all ocation of a

def ective bl Oclol BBl afnd0 M AR IoARRefitk dkaGk pEa e ahar ed i1

the real tine recor Srhati on uffering
i nformation as%’%%!sa'@b@ﬁempiﬁ whee r%ﬁ#taem waiingdails aandduther reading pawiiting roéﬁte froma

track buffer admbct“k@@mﬁa,ta@fnpf&ata to be recorded in the track buffer at

a time can also be stored as the real tine recording/reproduction attribute
i nformation. Instead of individually storing many real tine

r ecor di ng/ r epridexaripgnfieeliosationintegnaiige such s hign-allocatier of etdefestive bletiomplaced

it Ef or maéI i ?n ny:caesp%"e' feabs thlatarﬁi&rkr@% Ibe@toraml thd feBl tli?ﬁ’ef Feeéru.ﬂ@répﬂfndtqgraf}t :022

e conditions_ for real tine are | y

and the infor rﬁﬁt[?%%'"%fmat'f’ﬁek?ﬁqﬁ’g?fnp|"g‘8f"\a§}%‘e%ss?céat?de‘ﬁ'g'rt%ﬂ“‘i’"ﬁt of dataP bej e
recor di ng/ r eprimtiglcieadionh a krackaiutieriabdithe amoéind pivsts to e remorded in the tiabk luffecat, easy
real tinme recqriien@naRdos leregqgﬂa'r@tiﬁ@%cgﬂgg%&cﬁiﬁagn aEr%ﬁtezﬁ@?a{t)iﬁ. the

foll owing types of information can be provi type A rate of
10Mops, inpossibility of allocation of a data block to a defective block

repl aced by a Irsfead ef iadiedualiesiahing Maag ealtind resordifiginepradicisrpitirinftes akl aifle upon

failure in @th%na@ﬁ#en‘ W ﬂgﬁ?n %I%B%)P [(orrﬁét%n OJnd%%%@ﬁennB%&}rBﬁA |ty of

all ocating a ata ective At ea, and
i npossi bi I'i tyf§copditiens @Frﬁqqtrﬁ'@"&‘é%{amﬁé'eﬁB@n’i'ﬁsaﬁffdlﬁ“@ types. prcihe w@mamaﬁm | e,
referring to HheGassiics fypws is gcomedin amg mn@ffecdraad/reprbmﬁdﬁlmnmromdn of -

m ni mum cont 5:%5'0 i é}r@ags r Jtﬂw lf‘gcopa?n% I'ep%dll?cltlgrgzcka% Orlchav For g)%%‘u% dl ng to
the present inven ere wnn&e? 1M
reproducti on. thPffo"aw'ﬁﬁl Wpﬁﬁﬂ%ﬁﬁi'c@lféﬂlbe Bﬂowﬁ%ﬁge bl ock satisfying the

condition of expression 1 is conprised of four blocks, the file Ais

recorded in eal. tine u of . four C t the r time file
A occupi es bl %Ei abdateib'{ rfte°215@bps 'mmﬁs'b"@ o E‘m i éata}‘?l{fdi&? ‘ﬁa%{’tfﬁ sc. A
general file @%@M?ﬁeéé)yalsoeﬂe@e% agl impossihility ot Seattamptv reading eiporiTfadurgdmer al

file B not regukind.B8dreal tinme reproduction has a mni rmm cont i guous
storage bl ock c ed o bl oc an arbitrary nunber of
segnents can %%egpﬁ‘i??aelﬂt rat?kﬂ?gﬁﬁ‘fs B?(Ssﬁlgﬁé?? 3'|°F§f'"€6|dﬁ’@§’ﬂﬂ9m’sa ?%X%EV%B‘E‘E"W of a
di sc. The fi |replAcedbp napare afeorand @apossibiltyofiregite mphingtréaning upsn fhillkd ioveadingl N st ep
1, blocks 0, 1, 2 and 3 are read In step 2, block 5 is searched for during
pl ayback of the bl ocks . In step 3, blocks 5, 6, 7 and 8 are
read. In st e&dqgnwpﬂeorgfgrrmtq @Gs‘é%FPE’ﬁgén PATPle AT feﬁbt'"tﬂﬁﬁi}‘lﬁ%k"sﬁq ofrigmMsMocks 5,

6, 7 and 8. contiguous storage blocks occupying blocks on a disc according to the present invention,
a file A is a file requiring real time reproduction. If a minimum contiguous storage block
satisfying the condition of expression 1 is comprised of four blocks, the file A is recorded in
real time in units of four blocks. That is, the real time file A occupies blocks 0, 1, 2, 3, 5, 6,

7,8, 11,12, 13 and 14 on a disc. A general file B occupies blocks 4, 9, 10 and 15 on the
- disc. The general file-B not requiring real time reproduction has a minimum 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 § is searched for during playback of the blocks 0, 1, 2 and 3. -
In step 3, blocks 5, 6, 7 and & are read. _
~. In step 4, block 11 is searched for during playback of the blocks 5, 6, 7 and 8.



04/01/2007 13 In step 5, blocks 11, 12, 13 and 14 are read and pl ayed
back. If no areas for contiguous bl ocks capable of satisfying th?4?bﬁbﬂ?@b7
contiguous storage block exist on a disc upon storage of a file requiring
real time reproduction, recording of thihffile i S not possible. However, if
a warni ng nmess |i . [ ( ' possi ble. Shall the
nininunlcontidﬁ%ﬁgSséﬁ%gggq%f%gﬁHE%E%gg%gﬁggg égg%ne bl ock and the file
be stored in the designated ‘block length?" is sent to a user, and if the

user requires if ¢ &eadRr cnbiuolid biScks RBpadRe §FisBiisBhgi the nfGnUR BINTYUBUS 6REdgEUOUS
storage bl ock cgngrl se%. 0 ongJ bl ﬁ%ﬁ In.thi S 5258 dhﬁqienvalptaﬁ1 %; tehe
initiall y-desisbéor? EER ORP SISRIRA" SEMOF §LANIE eayitial g HF fRpdugtign. LFaiding of et e
i nformat i on adieoisinat peksilet HHawegernif @i waming ovessage dikes "oottigneuserepirdio isl eatgt h

i ncl uded in thpsdigi@l sHall (KB rirfRR&h SdrAGULS RERGSIGEIKRR dBdignated Bé 8 bidW bind the

information indicating that {he rrangenent of currently.stored files’
koo Tent 1 e SESerPa s destgraet AbfRrai BueRp & Hogt 2bd ¥rBashTieatiet s ent
real tine recotoagel thé file pandeistordgl iethe trartireura bontig st etoragéblscks sordprised gfone hat  a
file to be copjRd Hafk Qg?,%ggﬂif ngialpi[o?gbr%‘?edqﬁniﬁnuh%htighbdg%torage block

recordi ng/ reproduction , ) ] IS copled on"different di scs or
the same di sc.s §t9ref Rdhejpieunatn associaied with the miimym Reptigynys si9fage Plogklepsthis a oD
drive and a Difduded ix the rdzbtirhevgcordingireprisdictioneatifisutes, but ihfsematipn ddigating thatthée | v

I onger than a glr. mteht%?fl.‘n%nt@'stor%d rﬁ%ﬁ’ﬁe}kes Vé’g't é&rdir@r?ﬁr??ﬁﬁ%tiﬁé?ﬁ%gygﬁst ime >>

read tinme, can al’so realize rea me reproductron S t he
condi tion of &RfddEasyIentreal me recprdaple/iepfadugible plale altribytes Thigdydane gpthata
Meanwhi | e, t helelfs bt dopied Edibeicaniigutiusly trdtaD dxediGihe kdcBiding/rédpRriuétioh Gle heron of a

free bl ock ontheq"eqé é@g %n%%kﬁtf&(scgapthggﬁﬁe&e%ﬁ._ned pur pose. Here, the free

bl ock means a non-us area havin I ve blocks or a rewitable
area anong user areas that can be used by a wuser. If the m ninum

conti guous st prtrRdsresintitentisn, demirrgeéibraﬁma,,_f‘sua{ SCKED Afiveng QOVOURE) haviid!
correction code%‘gkﬁCC%1 bl Ofég the.gal ﬂoiat'otﬁf()f a ﬂatg bl qqllé |i| noh JOssI bl e
for Iess than® T8 EBHEG BIDkFLLCRtY l90ger RFLR S HIeAP B daPMEh YOF £ dat a

bl ock i s not gxpesssts by seel timeé>>crenad finge casalsd realze ntabtyks reprduiting if § vatisfiesno ECC

bl ocks. Her e, thtREhdioR b exBleSHoH 1: S UfneSt REPGR: PhBMach@Re. the purpose of
recording and reproducing a DVD-RAM in an ECC unit. When all real tinme data

I's stored on physically-contiguous blocks on a disc, no seeking occurs,
and t hus r ecoMearmdie, demuciontn contigususpitaragetieed lihitoive biFcatipniont éee biptkauh.

However,  si n&as&m&{s%b@daé@ﬁﬁ 39.2?&0 Herd fthefrde® 665?3%{3 { & noh-{ideliafdam

t
. : i
cont i guous storage b kiis ated and stored e real tine
recor di ng/ r eptaSt8 8P AefActiye Plopks A a sevgftable qreq amongiser areas thaticap bejugeq by &
recorded in tdser.m ni mum conti guous storage block. In this way, the
i nterruption '
If the minimum contiguous storage block is defined as 16 blocks arranged in an efror
correction code (ECC) block, the allocation of a data biock is not possible for less than 16
contiguous free blocks. Also, the allocation of a data block is not possible for 16 contiguous
.free blocks ranging over two ECC blocks. Here, the minimum contiguous storage block has

the purpose of recording and reproducing a DVD-RAM in an ECC unit.

When all real time data is stored on physically-contiguous blocks on a disc, no seeking
occurs, and thus recording/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. ‘



of a screen can be prevented. 04/01/2007 14 If an MPEG pl ayback bit rate
(=Vb) of 8Mops, a seek tinme of 150ms, a read bit rate (=Va) @4/?%}520
bl ock of 2048 bytes, and data having ECC bl ocks each conpri sed o} | ocks
is recorded in a recording madl um such a a disc, the mninmum contiguous

storage bl ock be obt ‘b"l he dition of e ssion 1
as shown in tH%a"f'@?EF%RPW ck gs\&SBﬁg@p {@3 ?ﬁ%@ﬂ%@g Fpitra \?E%QS

time/ 1000 . (02)1Mhpamtﬂd¢kefmli)bym.%rdnatahhmgrﬁaﬁnhmm &aolmccm@usmﬂsnfs@ bleckge bl ock
S is 261 bl 0CkSecdlighn Q@écard.dg%eamogu@ﬁgsémsyﬂlmmmnm%ndgﬁaﬁtsm%k HRlcRCKS

designated as the m ni mum contiguous stora real tinme reproduction
i s possible. Mof@lerortased appaingsto des FRgEYh ﬁ’i@fefséP"f?as THHD |“b'iff‘6tf§'°\!’@@3 bl ocks

can be desi gnakgdssiem 22 he m ni mum conti guous storage block. Here, the

pr edet er m ned ,p. ﬁ%ﬂ el ﬁ&@r ng/ repragucti on when the maxi num
seek tine is(ﬁggﬁg.“ 4?#@%“@&&%? g%rrprl sed of 16 bl ocks desi gnated
as the m ni num conti guous storage block, and a limtation such as the seek

time added as FrdOV3 eixpressiddl 106 ﬁi"rmﬁurﬂcorﬁgddueetodab@kck Soik berwsdke nwieh dag f or

real timer eC?s rg (ged(?nngmts%ﬁ t?eagtcztsh $B8 sde |g|?b§élsda5t fr‘ﬂ%u n%o é?%%ns Qtnr%?é he

steps can be a&r'ran conti guous
bl ocks Pur posb&leck HP?' dimet reprosma@ l§| Iéi@ﬁ'é'e( Biowersic 43 bigcks cqgrrespopging to 17
arrangenent) eq@igucds EQQ‘Jbl@él{s%drus‘éde@@nd?@ﬁééﬁ@}mﬁlhﬁﬁléﬁnbglﬁ&gBtbfabélloék $RRK time
of 600ns secop_ld st e rea

o d ool s o8 SIRE AR ELR SR Rp SR b SRR R dou STt D e el (1 ¢ o

step 16 bl ocktim¢ EA80mSs.r angenent) Ensuring recording and reproduction in an
ECC unit L all allocated blocks nust satisfy the first step) AN data is
recorded and y arranging bl ocks s I n Ilmtatlon on the
i o am cont | BIBGE EReR OB R OB ARG oF PBTBUIeT SRS HRS ach

st ep, so t hat blodkhanda liotationsach dsdhepdepk tinahdded amshmurmiprcessmez; ] frae hlock

wher eby real Lijofioh %%&'fd?geaﬁpf.*ebfe&ﬁgwgmaﬁre&c%ns B85sRBS Miobps Fa i anpl e,

when there are three groups
steps can be arranged as shown in Table 1:

[Table 1]
number of contiguous blocks Purposes
third step 1088 blocks - (ECC | Ensuring real time
arrangement) recording/reproduction between blocks
requiring a seek time of 600ms
second step | 272 blocks (ECC arrangement) | Ensuring real time
recording/reproduction between blocks
requiring a seek time of 150ms
first step 16 blocks (ECC arrangement) | Ensuring recording and reproduction in
an ECC unit (_ all allocated blocks
must satisfy the first step)

| A/V data is recorded and reproduced by arranging blocks satistying 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 contigubus 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. . o



m ni mum conti guous storage bl ock: 16 bl ocks, 272 bl ocks and 1088 bl ocks;
and the seek tinme is 150ns, the possibility of real tine /01/2007
recordi ng/ reproducti on depends on the nmethod of connecting the ?)?ock .

04/ 01/ 2007 15 That is, when 272 blocks,1§088 bl ocks, and 16 bl ocks are
sequentially a ge | L ecor di and reproduction is Sssi bl e,
and when 16 bl g@ﬁig ; wgé?f% gﬁ‘S%'i?s@ﬁﬂ@‘ﬁs@“ﬂ g’!f’ﬁgs ar%?%ugrg'a@eaﬁrﬂgﬁdl rﬁg'g[meanged,
real time recofedordigg artrepregictienie possipie, andwiten 16 dlothsl 272 bieckoandi 1688 Hlockshe

m ni mum cont i gaeusquBhtRNPEHRINGEORS thid YeBRdif] dRGLirRicion iR baReand

reproduced in real tine using the allocation of blocks by steps and the

bl ock connecting nethod. Meanwhile, if the end portion of a file is not
filled wth asAsurcimglatha reisimum eontiguousnstorage didck gao e efectivelg eedordedkands shown
in FIG 5, everegr%_ \REd ?nh'@alftifnle%sihgFt{e%@éa%f%fo%@{)ﬂ) $hsaRd tﬁerb?ocﬁg&%b{:]ﬁn n of
t he m ni num contj guous storage bl ock, an attribute representing that data
bl ocks for the™¥Af% 11 ed area are allocated but not recorded is stored as
real time recording/reproduction information, thus allowing real tine

pl ayback upon o) r i T | S ' |G . oW ng

t he one-di rrénsh?%ﬂ{gfule's? ?{?cefn&ﬁ%mgg ogngl Ec'g?%lti flr!{%d W@g%sﬁﬁrﬁmdq%t%\ﬁ? E h"’GF“é”g’P&’Fi me AV
data stored i rFeRYgEoYR sreashlack As shpusisFIG: & rexeewinndesdile is renopded gccordingito ¢ e
recor di ng/ r eprigkiondition o tetniinitlih Sontiglicus ERtdge Blokk) an d@titide@eprésentngendt asgt h of a

file, infornaty h sition £ dat.a, information on_the

poss: bi 11ty oPE 624nd, UinBd sl 82 Blociitq Bul RirchecdiBedle R s *Bal B e
stored in fil éecesingfrenroqugtionr inermalian,pthus wilawirad reat time dilaykady| unok adtitioraho

m ni num cont i gatekrgSt or age bl ocks each conprised of 272 data bl ocks are
allocated to first file data placed at a disk block #m 272 data bl ocks
for the m nimum contiguous storage block are allocated to second file data
posi ti oned at Thatd, sglertvigoio K1G#13,shewitg 6 Oneldimeniibratssictuaerad a 7T&ording medium

al | ocat ed/ unr GRiRGELl B AlyaBshordd ih %?ﬁiﬁﬂuh%ﬁtﬂh&ﬂ_std'r%g@ bRk & pREsd, Hdpned. at
a di sk bl ock recordjn re%roductlon 'S

HO. V\a,en a file far r_efal tinme re( I ]
copi ed on t he "8 REHRYErEAutonatidbuls iprognationin addition tafhg IEngH) ¢jaitie. igfermiatien £ j | e
nmust be arr angethe@nsitidnef fle data lisformngatiorear! thé possibilityec mpdesiity & peaaithgmbritian
attribute inf | t ; hi. 8 &2 ; | l~tinme. |If
the. b+ angemeateore phirier iy h AR Sohk rigRaRh Byl P8l bhol £5 nid T8
arranged on t REIMULcABtiguges storage blosks exph SOMPERREA 2 Rdeladiosks yedllepaizd tpfise .
bl ocks. Her e, filé Hata piaedd atiardisk bicel Sih(2 A2q1atardcrs! f5¢ tHeaminidtiinrdoltighiéus stfregemat | On

o) e 4 5Bl o e B o B, PR R 1

real time recor o) uct
' and 72 allocated/unrecorded biocks are allocated to third file data positioned at a disk block

#o.

When a file for real ime recording/reproduction is copied on the same disc or different discs,

the data blocks of the file must be amanged on the disc using real time

recording/reproduction attribute information so that the file can be played back in real time.

. i the arrangement of the data blocks is not possible, the data blocks are arranged on the

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

* recording/reproduction attribute information maintains the original attribute information, but

the impossibility of real time recording/reproduction is set as a current real time
recordablefreproducible state attribute.

: :Also, when an operating system (OS) detects defective blocks on a disc upon copying of a
file, data blocks to be copied must be arranged in consideration of the original real time

- recording/reproduction attribute information and medium defect management information
- _recorded in a secondary defect list (SDL). For example, when the minimum contiguous



recordabl e/ reproduci bl e state attri bute. Al so, when an operating systen1
(OS) detects defective blocks on a disc upon copying of a file,q ?bQJ/ZO 7
bl ocks to be copied nust be arranged in consideration of the origihnal reaP
time recording/reproduction attrlbute | %frnatlon and nedlun1defect

e e SRR A i SEARIL RS %Sfo%&% e ey

exanpl e, when the”m ninmum con
bl ocks as showf aidafertivesareg af a@mttcacqw @E‘RQN as shown irdrig e |thhﬁﬂ@ft@da\tfh9®n of a

def ective areanh@bsaiosd sk détébt Gél‘@éfs r%céraécﬁn 9;@ sn@Sdamemcéted E»Ib%cksﬁﬁher%nt he
ot her hand, V\:hg “g 195 ct ?ct S recor ded cp fSDLI

i's allocated t9°BFEENR 8‘E"t’F'é?a '? ﬁ'é?PP %"Ei%?’@'& rFRPYSIOGER InGPR3Y %“ﬂ”%ﬁ rea

appl i cati on prtoegraerding/repropydtiorgatiibee inforoativp iad enaniimfIGo6B.r eal ti e

recordi ng/reproducti on attri bute information as shown in FIG 6B. FIG 7 is
a flowchart l||(th are oducm nmet hod u5|rnegrea tine

recor di ng/ r epriddud P ‘ﬁ”’c ?’Hf"ﬁ B9 B GiRrodtgng peihadysing W"@mﬂ*'%‘?ﬂ“dﬂ?tmhe
present i nventinformatién, dcencdmgsto lao anibebirent af the preyent inventist.ef dSd Bloadatdn b he

player reads apla:#glj iH@Fep 515 %‘pﬁég& R G Vo §9a fdflthe disc |ﬁ§kﬁ%‘?’heaﬂ' on of

whet her real recor repr oducti on |n ormat i on exlI s vol unme
area i s nade |dﬁte§'f"@ﬁ'°59w F-‘T ’ef"é'ﬁ'le TQGPWE‘QW@PH@TQ"@&%G&@ PR MeVAIFB® mat i on
exi sts on the aresds made irstep, STOB.aYhest kme tecbidingBepraiusiah informaanrséxibes @i then of

the real tine VBIFI%Q E%%S%y[»%ﬂ Efﬁ (ié ée?ﬂ corg%%i@ﬁéf th%r}Eal kir“e tcgrginﬁée?)%duéﬁ];ni tis

determned in s ste
recor di ng/ repr"‘ti?ﬂh"ét'qnoﬁ staRf<I Pralf if @rﬁe@m@?c!;m@wpt&‘lﬁ mﬂaﬁﬁem%& thategdgahg of

the vol une atige rdcordi/igpreduesbniinforfiatidh dxibEn HIRRS 4r64, re@ing bt tBe sluhead 1 n
step S106. It a}es 'Sdceotme f neq V\g her real time recording/reproduction

i nfor mati on efXiI°§ r?et&ﬁj 7'eh fle, in step S107. If the real tine

recordi ng/reproductl on information exists in the read file, playback of the

file is set | Mher64HaR deﬂ@thoaaa@fmta@p reb. t iR leeRhifdd WheRBr %wcmh@n
i nformation, in ter step

1
o O e e g i e s MR o 00 sl o1
read file, thecedingrdpradgction infbranatich @dstskini the cendSiled elaglback rof dife fildést $udiin t he

real tine rece&%&gﬁ&&ame@%t ﬂfrpélracafdﬂém@wdeawh?g orRfafdh, #dtep 5ibaSTIER | f109

Here, when real tine record / roduction | nformati on eX|stS|nt
vol ume st r uct SEmied4n Stegt%‘ﬁz °5f6 siph SWRoBah Y, redh fiMB deqrERgiRRrRIC S0,

when real ti nisformaation eiistgin threpezidiecthe aad file Rfptayeblidclin ceuslc&taaon of waetherltlee cont r ol

i nformation alregﬁ gcﬁc%?tﬁngﬁé%du f&ﬂﬁfg%oéﬂ&%egﬁ%ﬂmg 8iggoerfornmed. FIG 8

is a schematic di agram o I SC recording and reproduci ng appar at us
to be applied to the present invention. The function of the apparatus for
recor di ng andHere, when real time recording/reproduction information exists in the volume structure area,

steps $107 and S108 may not be performed. Also, when real time recording/reproduction
information exists in a file control information area, steps S103, S104 and S105 may not be
-~ performed.

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

Upon recording, a codec 110 compresses and encodes an audiofvideo (A/V) signal from an
external bitstream using a predetermined compression scheme, and writes data
‘compressed according to a recordingfreproduction bit rate (Vb) to a track buffer 120. An

. error correction encoder and decoder (ECC) 130 error-correct encodes the data written fo -
- the track buffer 120, reads the error-correction encoded data at a write/read bit rate Va, and



reproduci ng AN data using a recordable and rewitable disc is divided into
recordi ng and reproduction. Upon recording, a codec 110 conpres§,§;0§qd2007
encodes an audi o/video (AN) signal froman external bitstreamusing a

pr edet er mi ned conpressi on scherre and wr }es data conpressed according to

2 recor ding! r eguRUURL egubld Al %g@oe%sg;%ﬁeké&fﬁ% B3 Al uRbr OF

correction encoder and decoder correct > en ata
witten to tH%Cofq'fw{fﬁpf%ﬂcf‘@rmfgwﬁoﬁ@@é@teldh@d@rfﬁlmﬂnt!@rqf aceitolerdAd tadbe dat a

at a write/reggkdd dnithad & VR theahishmatidn®hh BORéorddd/ondPRlIviRStrlidife bRSYHA fik 0 a

k t 140.
P car i o 1 e GRS et frsplb Wik DL 4G et elh e e brreegip Frsooe o
control |l er 17tq g radicefrequerdy (BFsignal dand0espdst theaRF tshypali anf apdism 1500 Herarthde

recorded on aryg) ot%ﬁrfdjéﬁeﬂé %f élrsﬁ“ﬁdlé)rmo?orffsb Sor MG Y discnflﬁlr Febhidled €.
The pickup unit 140 conve or-correction encoded data i1nto a

radi o frequen3§F°(qf§ig)t°Els‘é"ﬁ%f:c’”éfﬂlcf'qnélér(ﬂ“cfge?‘f’i‘&“'ﬁfz @ gnal on a disc 150. Here,

the recording rotating speed of a spindle notor 160 for driving the disc

150 is controphgre @E&QEH i [l rﬁnérgééf@n&r%gr%g@tlo ik 8I1 B trfeqw.* roller

170. Upon reproduction, when real time rec repro uction I ntormation
is stored in F‘H’éfmf'"fPf@’ah?ftﬁﬁar%lt"elVﬁ'PB‘Pﬁﬁi#%ﬁfaﬁ"é’ Hiiesing infeemation asseciated with ur e
area, bufferi thgamnbm izt to be Ritisly ¢aad froch thid tkabk buflee fila Bdation dforeation, detecbe

initiallyr ea&a&é%ﬁbﬁﬁﬁfa%&% dJBébfr§ r?gﬂre?l%{i]dc rt)rﬂn 9%@%‘(991? Ior;llf Q{Cr‘rg'tel 28y :def ect

managenent in recor € | ntormation, etc
are read in #W3npscand W@QP&W%SSQ“VP“G#@" thatasis of thegpad-ifpmatioro il d®a basi s

of the read itbesamfiédby thétdraitietadfane hifintuth coatigudlid ﬁ&a@ym&&k@s eadfibhiten of the

m ni mum cont i Kk ead itel/read
T n, ! G401 225 QRASYRSE vi® The AR i e i Fror SofbucipeRlau e L2 050
vi a the pi ckupF%hdtviathe pickupdinini40; anshwritten tolthe track buffeh 120f dhe ¢qige 1101eadsodec 110
reads data vwaltatw.ﬂisntt&m& Ifrecwuﬁsrlﬂzblaf 1he FecdrdfhgAdpradistion B Phtél VP Geb SRS gdUCt | on

bit rate Vb, de é o gl\;i&ﬁtaa and reproduces AN data. Wen
recor di ng/ r egfd ?r?ﬁ fPre P%?F Brmation exists in the real tine

recording/reproduction information, the controller 170 obtains the control

i nf or mat i on Qﬁlhémerec&ﬁinﬁﬁu.p?odﬁgﬁg{)r bl 6atd T ' rliont 60T RO/ hePHOAUGRO b ¢
rate i nfornmation oVvi ckup unit e ECC 130, and
v Mo Buaskehon (PGl e SOl 1 Ehobiaias e P UpN AN A D] G o |

a vi ew show rsgintlhendtdrd@0 dbmcionteroting/mprodacey i mEtinfepraticuprovideddainathen a di sc

to which '
p?ovi :jgd, |r ﬁﬁaz ‘;i‘imm*??ﬁid t&%%??ﬁ?ﬁﬂa ﬁ{&&*ﬁé %ﬁ%teqﬁét&'bpt%s%% BhE

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

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



The RTRWsystemis conprised of an application |ayer 201 for producing a
command associated with AN data recordi ng/reproduction, a Wndopyg é rpgbo—,-
202 for interpreting the produced command, and a device driver 203 having
a file systemthe same as the file systgmof a DVD-RAM device driver for

requesting a\/\g@ﬁ&ﬁﬁ@‘ﬂﬂ&' hﬂ%g@kfﬁb%é%r %%R%W%té Riputt§&n M%G&Er I gxr preted

by the W ndo ker nel transmttin rrver conmmand rive 204.
Here, the W n&emgutﬁrem%wez@z/ ZAdn reRktinge $ioren Vi dpata stoed inctpe P@E&i’éﬁid"ac"b afile
system | ayer, mantbntdie il firstlamirstiont (FEFO) 210 2f £ hdid biek 6rive (1eDD)2 18@ind stbrigayer . FI G

10 is a block S f ea i i r roduction'
data for o oA FEICHE HIrnt W il s hahbvb il BECSLL fdte" A
fol | owi ng pr oé iciens mainaneparOeXisteoER comupérﬂfedilﬁ%ﬂlemyaotmwtm i"&é‘l@%g manner :

storing AN data input to an AN encoder 211 in a corrput er main nenory 212

in real tine: orin ANdatast 0, u y212|na
first-in fi rsP-B%)"ufepﬁ%FT’—t@ ¥ PI°&°5f for sq?ﬂ??d&,g d?f? {E}}}? %Mﬂ%@ n Ftori ng
the AN data foremiterim@irBner@ry 21%in edal tireeandBOproce8s fon readimy/tbe RMWatd sikre@ . Her e,
when a  suffi gie@rtin MBMbly PRMFolgear AV YeRRer 16 ML BmedinE mbtiG&Ridd W, My not
exist in the HDD. Upon reproduction, a process for storing AN data from
the DVD-RAM di sk 214 in a conputer main nenory 215 in real tine and a
process for rEadxagplehbe Akctimt o ssRTRWkystem using anWindows keynst IQdJEdechntmugh an

AN decoder 218.abR ofFHid 8 WA realtinf rgw&dgyréﬁgdu@ﬁbn‘%ﬁbutes a@pr&ﬁﬁ@&r@f
function of aRTRWSéatemusm ndows kernel is divided i'nto creatlon

of a file to YRi%eR e patp rwdwgé’aﬁd?m@“r:@ar%%%‘?ﬂaﬁ agg fie pipsifgeandipese

provi ded, al | diddedifortiorsfwilbnoslcttealesaribed retbartng to BIG09.di ng, data reproducti on,
data deletion, and file closing, and these divided functions will now be
described referring to FIG 9. <nmethod of creating a real time

recor di ng/ r epr oductirpdraf preating 3 rea) fme recerdingfrepredugtiopifilkiows ker nel AP
(application programmng interface) called to create a real time

recording/re f 201
assigns a Hf, G’Q%fs E lr.’t? ut‘Ae"t“go‘"’s F'%ECAE? %ﬁ’eﬁﬁ%‘?ﬁ%ﬁﬁ" 'ggngte}cfa%gg g&ft? la’%gtteo create
the real ti ma-" realdimgregording/reprediglinn fleg a ciepte filen Jhe applicalion lagerdPhawsigss Rer nel

202 as in thaid elricow Bg FEAPTRBUBK FHFVE to i bebRnAb eto -créaieﬁﬁeel'_éai ﬁme

(" AVFI LE. MPG

Cernel 505 o/ TR T, s e Hindols <O5e 255 80 i ilwnh B! 5
third step, the D¢xarmppRienardle sdreatefrile PASFillB MR &iléds ABRIBULE_RYRVMRL.BUTE_RTRW
attribute when the file generation function is ordered. \Wen the

T STl b ot LS b b AR LT 0 1

create a file.

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

- aftribute 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 aliocate an aIIocated!unrecorded area of a
N 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



entry, a streamdirectory I1CB (information control block) area, a file

identifier descriptor area, or a file type area or flag area ofganghC®Jés
fieldin afile entry. Here, bit rate information can also be set when an
AN file is created. <nethod of allocating an allocated/ unrecorded area of a

real tine reqpad%hﬁwas%ramskéwu%cé éoea?eéas %ﬁgﬁ aglarrﬁ,h.nmh%nu@oy! fdeys kernel

APl called to all ocate_an al ocate unrecor area real tine
recor di ng/ r epP88%i 1S SEhfilg poigter calisthe Windpws kerpg) 204 a5 the JRIRYNS©@EWIE: f unct i on.
In order for the apprhpie SeiFdePoinky (FileHintile 8 10a4e 1G24 |NLBFRREQGENDY 2 area of a

real tinme recordi ”%/{Fﬁéﬁnpéi’é‘@ F%ﬂd!febﬁrgte 4/ 01/ 2007 19 in advance as an
al | ocat ed/ unr ecor déd. ar ea a g€ as m ni mum conti guous storage bl ock,

the set file pointer calls the Wndovvs kernel 202 as in the follow ng
exanpl e: examwérﬁatwaﬁtﬂétea@éanﬁ@ésséﬁi foerdanﬁlrh@,r&oaa@%#e_&MéudNL&ah el prs- END)

SetFi | eBi trat gllo(:gterji eF'aa r? { ea)!o Aledﬁnrba é/oe sYaftc? |“S%§E aég@'lle C ssar y

for real tinme“recor repro%uc i‘on-can pre- a dhce as an
al | ocat ed/ unr (:Fde*ﬂam@ bgtaéﬂ)e Hgeg, when he a%lcﬂlohé@iet knpwe a t(tpﬁﬂeemm éPlbfPt rate).

Here, when t hgore@hd habit Atk ihid ¥R hulbB& dBbigcks | Le.k.stg ﬁlttﬁ‘e fl@%teﬁﬂaﬁﬂhefrﬂﬁnber
converting the | e system

te
Cayer the nufaks gRkGed Bk Be ARCcAR HB Fored AR ISR io% Breeal PUREATS he dat a
ar ea necessar fecérding/repedductionin anralieratediunigtordest statel asingdhe SetFigRointer.
al | ocat ed/ unrecorded state using the SetFilePointer. In the second step,

the Wndows kernel 202 orders the DVD-RAM er 203 to seek fora
s It he HISRECER Esb. Sesyts Vbt 96 O (T AW SaPceidEhak 803 6 Srlal 11 e

recordi ng/ r epiooalilet i on  attributes are assigned to a file, upon ordering of
the file seeking function, and secures an al I ocat ed/ unrecorded data area
as large as the |ength for seeki ng accordi ng’ o_m ni mum conti guous storage

condi ti ons (f'BFheé'%r&rﬁﬂpethe PYPEANedes driyaiid3 6 if repltime regordingAenreuction; | e
buf fering, t hetribagrare askigned toa fifs, ﬂpdﬁlﬂfﬂe@@éﬂmexm@mﬁ@ﬁn lino edcuredram bi t

rate informatjg edhﬁlne%gljd&% gﬂ%érga LOR é%%'t%ggqtﬁ %E%eékénﬁccor Jo rSnlnlmurinI ocat ed

recordi ng/ reproducti on”af utes,
area or a pl (foBIgUPYs Berags eanditiensdion example dle defach METaDEmANt: f'aﬁﬂpcé%ﬂﬂ' fle

al l ocated. . paA&ingQhe mﬁgﬂ’ tﬁ@é)cﬁfdlnﬂiﬂmdﬁfcant@ﬁo@ stoftfe blocK®ind bit rate information)

recording/re n te ern | called
to record th% (ijftéﬁtin “f %st,gn?‘g% n"}engcoré'%gzrgf"%? rfgﬂ %ﬁ%é%ﬁ’"ﬂ ’F'le; AE awite
file. The appPreereialioratedyasga @@ plusality of aseapiarsiavanokein e ECQuwitapdganbet e fil e
as in the folgisaieng exanple, to store real tine data:

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

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

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

In the second step, the Windows kemel 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



exanple: WiteFile (FileHandl e, AV_Buffer,32_1024, NULL, NULL) In the second
step, the Wndows kernel 202 calls the file recordi ng function of4¥08 /2007
DVD- RAM device driver 203. In the third step, the DVD RAM devi ce driver
203 checks if real tinme recording/repro tion attributes are assigned to

a file, upon Gghichtidd 1&0f i 1R a Fﬁ‘é%ﬂ'la?& Pﬂ@la'nc%tes Lé alb&ffedififlcotkibd Fea

recordlng/re roduction attri butes are aSS|dg data to be recorded is
recorded in aﬁ’es‘%ﬂafegc%ﬁ g/ ’Gﬂr%f"?ﬂ’éﬁ"nﬂff@é" E@Brﬁ”ﬁ‘ﬁest & resad ¢ feft-9veE or di ng
condi tions. Upomcardeidath using a sdek sommand SaEiPeidieuniteeraiee ttheamexitst , t he

magni t ude of r&gg@?gg{adﬁgg ﬁre[:&gg{g%%qowmlg e 04/01/2007 20 appli cation

| ayer 201. The applicati on ayer pre-allocates an allocated/ unrecorded
area designated as the real time recording/reproduction attributes to
record the | effhatoiels showeaerried 12/at A/VUgAta Gofass aeld ﬁﬁsammdeoSMeEl uheﬁpl nt er

with referenc ain reco

| eft -over dat gllo@ﬁ&"pﬁe&%gmeg%Moggq%@l&%fh&%ﬁlg%a 38? th§éesi 'Zsf" tes i s
recorded in alf stikalbeates asdhe liecatesVuncasodedareaf 8 1024 1024 bytes shown in
FIG 11, and the residual area |s still aIIocated as the

al | ocat ed/ unr gcor ded f data
recorded in aﬁ@g@owgbp?@a’ﬂzpt gﬂe H‘é’””‘fﬁ?f“r”é 59"@?3 ‘I" g C\fgﬁorted
since the al Iménamﬂimr&iaﬁrrdme‘awm tme@lr@@temzrn&cdnqadaseammzfz byteseshbit| e
system | ayer tﬁé‘tWS't&@hAyEr Qﬁt&'ﬁé’dc!alf} bRffocaids %abﬂaﬁ&ﬁfe@dar@é %@iné’sb'it rlgteb' tZCr ate

f t d. t F | eBi trat :
the r es1 dual BRFEI] Skt Hdien ?ﬂé cBlsalen S 0 £15. ol F PSR vo
bl ock i s genés mcededintheECe blodk whitn §vhea mdetrntive blook isigendrited dying excatdend, a
bl ock correspagdhReofie tﬁu@*aeﬁiﬁétﬁdéfawo%k E&rF&GEoddﬁnB%Emh H%Q%fbfo%ﬁtegﬁuded

al | ocat ed/ unrecor de?l area"as shown in rates
for sections PFhNealogrted/ Rerorder @eparas SAWEHR RIS 181, i nformation associ at ed

with the bit rate for each section can be recorded in a fiIe control

i nformation t

ol ur ol 1ty ot "R e i s ff (ebtod™ o IUAHGISAE ok Ralr B ey
associ at ed WQSPP%&S’M‘*M'?P it rgleder eash saskon ¢anrhe reqoeted inja ﬁ'gFP@M @@U@Qtiﬂon

i nf ormati on iareaa Thidis FEEB 1B kNd m‘awha%h exantleest aWneditydt bit REeRlueb (Herd, at €S

are provided,jn n an and.. 13D shqw_an
one bit rat e\}‘\/ggu;er(de@ tané\ﬁ%hnﬁt'gn q° cé%s%terdé%%htfeﬁgonlseﬁ%?e ﬁﬁ/?épﬁ'%uctl on
i nformati on |r¢po@1rg(rqa;§oqygtmnrirécprmaqlqu:@a ﬁfap‘i’ftﬁfnl infpiemtigiharen ‘wnﬁnlChf@rﬁnt itketepi t rate

i's provided lafb ;srbumeem u.ﬁaeﬁtlsha[oﬁlat raesefatc éHE! 135%6@9&# eﬁmm@&r&é%ﬁm& real
time recordi ng g_ll?ere ction ker nel
od

APl called t 0 SOrRd, ag éetagter? reéfoludglg{re&r?% ion Thforenatior inca }{Ye cont\r,c\:o/?

- mformatlon area when an identical bit rate is provided in the entire file data section.
<method of reproducing real time recording/reproduction fite data>

‘In the first step, a Windows kernel AP! 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 (FiIeHandle,AV__Buffer,\32_1 024',NULL,NlULL)

In the second step, the Windows kemnel 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, AV data as long as the length for



recordi ng/reproduction file is a read file. The application |ayer 201 calls
a Wndows kernel .using the read file as in the follow ng exanplgg /09 /2007
reproduce real tinme data: exanple: ReadFile (FileHandl e, AV

Buf f er, 32_1024, NULL, NULL) In the second g4ep, the Wndows kernel 202 orders

t he DVD- RAM dep@ucdbd ¥GEpn ! ec%( Rorh @A AV I@at g adcBralnd o Al firfle ?égﬁﬂucﬁohe

DVD- RAM devi ce driver 203 checks i1f real tinme recording/reproduction
attributes ar8%"§ned to the file, when the file reading function is
ordered. If the real tinme recording/reproduction attributes are assigned,

AN data as | O%r@}%h&r#‘?déf@&%.t&nér&@d Rzlé{q(l‘)o]c% ?oon%zeprgc;uc%? Brrga%%&h%rqdfn icarh% roduced
froman AN data area accor |n% to rea I'me reproduction conditrons. Here,
when a def ect thal alpspief/unraepried Tie aifribiigs areassignedbit velreediis transmitted freonthend

indi cating tDvMD-RAM deadeatiiverzopansl@ile Rdd. e attributes are assigned but not

read is transnitted fromthe DVD- RAM device driver 203 to the drive.204. a

real time recording command and a reproduci ng conmand provided by a conmand
interface of @Healye-rEwuioecerenandrdnd & repraducingecopwand gpwided bk coinmand '

recor di ng/ r epirsacs i en. themebIMT délkelding Rilst 8 (R8! dbbiCreal time
recordi ng/repr%d%ct}' on?lé_'i |l e data> In 'the first step, a "DeletePartOFile"
is called as THe AWETEWECH8 nel APl to del ete part of the data of a real
time recording/reproduction file. In order to delete part of real tine

data, the applicakmeiod %Etir?g}f%{t%@ﬂebﬁin% rRAQNR B EIRG fid'itR0 t he

"DeletePartOFile" as in the ow ng exanple: exanple: DeletePartOFile |

(FileHandl e, O fset, Size) In the second step, the Wndows kernel 202 orders
t he DVD- RAM dishecfestdtepyatDeREPattOfFiieféd el gsahd Wafdowiikerfidl ARL to Helete fpert bhi r d

step, when p i i ; i i fﬁM ice
driver 203 gﬁggﬁé.oﬁ?kgtﬂﬁ} ? fgrrrcgﬁ&rﬁg%rédr'dgﬁor?lgﬁﬁ g'?)?@%ﬁgtd ?'%‘E%%{?%/Hr}? [dt eggté'r e
assi gned to t %@ apRlication layar 20 calise Windows keinglsing e\ DelatePagPEie"asdot® ng t o
real tinme confdidwirgresamplet he real tine recording/reproduction attributes
have been assigned. Upon partial deletion of a file, a file for managing a
dummy file or an ECC paddi ng space |list is created under a root directory
on a system fil e. $puplegbsietaPasiQdFilg (FilgHandle,QffssbSizRl| eted from a real tine
file in which AN data is arranged in ECC units. The deletion area is

allocated to Iﬁtﬁers%gon%rs?@p, the \ﬁﬂQ&"v’Ps Iéepnelziocz:l or e4rs|s3 the%-ﬁﬂmﬂgvice 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 recordingfreproduction 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
oh a system file. -

FIG. 14A shows an area to be deleted from a real time file in which A/V data is arranged in
'ECC units. The deletion area is allocated to a free area as shown in FIG. 14B, and an A/V
data section pertaining to the deletion area, among an ECC block ranging over the boundary
of the deletion area, is called a padding space. A/V data in this padding space is managed
as a separate file on the system file and stored in an allocation descriptor (AD) 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 accordingtoa
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



data section pertaining to the deletion area, anong an ECC bl ock rangi ng
over the boundary of the deletion area, is called a padding spagg/ Nglgbq
in this padding space is managed as a separate file on the systemfile and
stored in an allocation descriptor (AD) $4st in an ECC padding space |ist.
AN data not pejibcith f&cfiffort e del etion area, in the ECC block, is stored
inthe ADlist of a file entry. The ECC paddi ng space |list is again updated
according to a function such as deletion or witing. Wen an application
of the met hod kBB, nige AV filehspacene sherpaddiny siaté ofithd BC@ BlotMRENgNgSdverhet he ECC

Radd 19, opace Holuryhilg Beleflf Ak iR Bl AR A sl RHAE 0K ey L LAEET | O

descri ptor. space
bl ock rangi ng ohip eFCPrPPckmmaveyth@@@ﬂﬁ'ewaﬂéﬁheﬁeletwnareeaaﬁweaw@hlenwtbngt hs

As shown in Flafd ad #rmbtve i@Whf bt eIRAOR spate lshﬁnﬁ]iaa d@'aﬁ@llfocéﬁtlﬁgieﬁéhpﬁn\‘er t he
oAy o { R AR And Fn@ldlo Al G bE0 1 nRIH fhin ARl s ™ O

| ength, but th an"af
havi ng an ext effe aﬂéﬁ@ﬁlﬁsﬁﬁﬁnﬁpﬁmlﬁmsmwﬁﬂoﬂ ey iniheFCC Bock nnarsmameul st in

an AN file enirtie ADTIBEN & ANE ehts). Srﬁ)ﬂl%Q:aQ@tthd)ﬁdﬁﬁ%Q!lwd%gtcﬁﬁ)bé Ebéhﬁnéﬁl\alﬁ?h |0n
| S I N e 11 e

area, in the al s in the Al
entry. In thi gg%%‘}égaﬁqcﬁ%mdﬁ ﬁ’ r@‘@%e can be defined as an extended

al | ocati on descriptor of UDF <met hod of closing a real tine

r ecor ding/r epr 0duCkingiod blcink B rddind febingieBocudiofheserandl e function is
called as a Wndows kernel APl to close a feal tine file. In order to

close a real tine recording/reproduction file, the application |ayer 201
call's the wi niddhe fikgrstepl 2 202eHapilla funttve iCtaledbidnindowskenme! ARo tlotd Dmiang

I d
Eé?g& ezogxg\%ﬁfﬂwssag% énr@{'@&?{jlﬁglreb%gg&gn ﬁsqm{%pfc%&‘&. ua,éeh t Innogvhe

third step, Nandoy kemel 202 vsirg e friopeHandle @s By thrfoliqwing exampie/D- RAM devi ce
driver 203 updat esxafripleeClosstandié (Filefantilept i on (file entry, etc.) and disk
information (e.g., free area information, etc.). According to the present
invention as described above, real tinme recording/reproduction attributes
are assi gned 'p &eserandstepgthewindew kameb202ordess the BYBrRAMbeaYia dener 203 ta selk f er ent
way from a genem@l 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 tine files and general files, and
def ect nmanagdh®atthiidistepr whanitenfie ¢iosing fericliasoaerdenad,i thef @V[h‘BﬂM(ﬂ&VICMWéle?%ng

i nformation, upidled BI@ control information (file entry, etc.) and disk information {e.g., free area
infarmation, 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
recordingfreproduction. Thus, real fime 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 spindie motor.



magni t ude i nformation of a m ni mum conti guous storage block provided in
each step are assigned as real time recording/reproduction infogagpiiomyo7
the real time file upon recording/reproduction. Thus, real tine

recordi ng/ reproduction can be effectively performed. Furthernore, in the
present invention, the control informtd3n of a spindle notor is obtained
fromreal ti nwhatéodaidedigl/ reproduction information associated with a
recording/reproduction bit rate, thus controlling the spindle notor.

04/ 01/ 2007 23 What is clained is: | A recording and/or reproducing

appar at us f ort.r eco¥ eakiingandivroepredegingappariaivg for wedrding amd/or refrpdusingrealdimdi sc  usi ng
real time recordi Gﬁgsroﬁ%@ﬁmﬁgreaﬁmatéaam% Poclon FfsAHAHA br bRling fbiiTe
recordi ng/ reproduction, the apparatus co Ising: a-codec to conpress and
encode an i nput bitw@t@@aﬁfﬁgﬁ%}wﬁ@nonghq@paraﬁ{s@er@w@rnai ned conpression scheme
and to provide COMYo8SISEbnids BRI dAaipat BABRAMIRE0RdiY 198 pre@&tefriiRddi sc, and
decode the conpressed and encoded dat,gesupon %pr(ﬁ%{;@g gn Prom the disc; a
buf fer to tenpor arfPBresSiop seheme andip RoYide contressag g g 9gappnigcolding o o or di ng
bit rate using bioh tieaise ahddeatdeats compreassddude ehcbdedidhie upeaépréduatian from

recordi ng/ repr Od“?ﬁéaﬁ’s’&- information, and to transmt the conpressed and
decoded data witten oh the disc to the codec at a reproduction bit rate;
a signal processo bultertdavearariiy dtere therpompersssed apthehcedrsioidiadt d zacardigdited i n t he
bufferinto a sigaabeiyibt AR frohfioh #EAEE AdnARA: fifle Id:aRgHdordaligiof Onver t ed

signal together with the rea i me recording/reproduction I nformation onto
the di sc upon rec¥AN#ign aadip rapgniitae, pospRiRssed #1d dechdpd i witeappthediEbded dat a

read fromthe di se tA€€sae6htAgefreuubtida bitkRgl tinme recordi ng/ reproduction
information recorded on a predeterpgined area of th isc;. .and controller
Lo contr o dr i vi ng g7 Ho@et § e Meea e Prrey ot e R e S R g

accordi ng to the Inida sightieuiiabib tor readrdiogaralito trémsmit the kortverted signal together with

recordi ng/ reprodugti Qn. | ! i 2 e i ; duci ng
apparatus as cl ai ﬁn%r |r|1t hméc@%]?érh@%b r g}@ wrllfgt ggnrog]g]lrtqé @%r@&?feﬁéglﬁg’%é{‘)ude
sections having diofréreedepr thissompregsedind ainpadedtietaread dpmitheglise egrotsingda hen  bi t
rate information (RGiMéIERrdingfrefidTRbicRiGaREseH radorfdd bh b BrebiltemiRalalns and a
plurality of bit rate values corresponding to the different bit rates. 3.
The recordi ng andM8A5¢:@pY oduci ng apparatus as claimed in claimi1, wherein
the real a controller to control driving of a serve 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/for reproducing apparatus as claimed in claim 1, wherein the real
time recording/reproduction information further includes a maximum aflowable 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.



time recording/reproduction information further includes a maxi num

al  owabl e value of a real tine recording/reproduction bit rate pn/ighe/ 368k
time recording/reproduction information. 4. The recordi ng and/ or

reproduci ng apparatus as clained in claiml, wherein the controller
automatically arranges file data areas 2f the real tinme files according to

the recordi ngéreprnQué‘dordmg ahbi/or fegﬁoaud|ﬂgfagpdrabs smelaueéd iauaaﬁ)(i?whe?éh e The
recordi ng and/ or R ﬁdum n ?Tgepfl &I‘ ]7%V\here| n the
control ler stores °t° flgreigres tg'&eorleﬁ‘?r WrF%'B?Li?E‘iﬁ'd?fPW"?WP& $EH in a
file control i nfanforatationrarsar ot teaisct he di sc. 6. The recordi ng and/ or
reproduci ng apparatus as clainmed in claiml1l, wherein the controller stores
the real tinme recording/reproduction information in a file control

i nformati on & ea dihe gecaming @nd/er reprodusing appesatus aspiimer/ig tclaim &f whersin tiesc. 7.

The recording a”d/c‘éh'itroﬁé%fo‘flﬂt{ﬁé I%QI tﬁ%o@&:ﬁbﬁeﬁ’rﬁdu‘éﬁcﬁ‘l' nﬁ’f&%ah&h if ladid Rohtro WNET €1 N

the controller stores e real time recor roduction 1nformation in
each real tine- fmf@ma@na'ﬁa@fw@wlﬁ&farﬁa}6%0% Bitesscappar at us as
claimed in claiml, wherein the controller stores the real t| me

recordi ng/re oduction inforpation associated with fi les in
a separate f| te 01&}1? F?@orﬂ'f'%é” FIPRTARUCING ARRRAAYPRS, c@é{?edt’f'r?%"f ngere’ ®The
recordi ng and/ or rcejoledstoies theagxd natedgdiagreplogucigrdinformatibrain rrach, realkime ei n t he
controller storesgithe real time recording/reproduction information in a
volume structure area of the disc. 10. The recording and/or reproducing
apparatus as clained in claim1; wherein the real tine

recording/ regrodugtd :%Ebr&ﬁ%&’fdfﬂi‘tréﬁ&ublﬁ&hwé?a&sfds|cﬁtm':e'3dh aaﬁd pmnen;mhémt ion
indicating that one of ereal time files requires real tine

recor di ng/ r epr odutrRi§T staes thepeal frag BB eRIUNGPN PPN EFRG=EPYER at us as
clainmed in clai m the reshigicsilds i §eepgatid file biitedisceiBtriotiirérg thee@d aeleifikd. on
information further includes at |east one of mninum contiguous storage

bl ocks satisfying a condition in which a playback time of a current data
bl ock is greater Theancadirgandsf repraigeihg dpprrtuard caimedaricltimr s wiikre it a bl ock

to be Pl ayed backunfsi <80 1A PlPbhE sookiniRert AioloR s ThihE0Nt | guous

storage. 12. The recordi ng and/ or reprodu apparatus as clainmed in claim
11, wherein the sHUAMIRHRaHIEIdgA0Us st orage bl ocks are classified in
accordance with a size of an

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 reéording andj/or reproducing apparatus as claimed in claim 1, 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 tite for ensuring minirnum 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



error correction code block and a maxi mnum seek tinme. 13. The recording

and/ or reproducing apparatus as clainmed in claim1l, wherein thegaygal/ieg®
recordi ng/ reproduction information further includes current real tine

04/ 01/ 2007 25 recordabl e/ reproduci ble state information representing
whether a current file is arranged so28s to be recorded/reproduced in real
time. 14. The r ecogcdidabje/espebdocivie efptedaiutiatiey @ppsantitgishaisr al carreedileiin cl ai m

11, wherein the ﬁg“gre sggsm%@)}ercgﬂdgcg!gﬁr%ﬁﬁcggH%diﬁrﬂ i nformation further

i ncl udes contlguou ecord ¥nformation classified by
conditions for controlling the real time flles t he conditions including

recording/r epl'AOdUEﬁn% %er@fﬂ% ahddrGi ﬂr%&ﬁd@ﬁﬁhﬁ bs as f:lh*nf:ed Jed&n 1 RRRgaRENT

information, file cat onln or mat fering information, and
the information oféd HiMey rﬁ?%m/rewﬁ@chbwgorgﬁmnad@mr obgudes 1 8ontigHers r ecor di ng

and/ or reproduci neeca@mgﬁe'm@ct@ﬁwé ﬁ\ufoﬁﬁ&iloh aas‘stf.acunydond.m\emb@hnbmg theal time
recordlng/reproductl eJJ rSrmatlon @ﬁ{dt er |nc udes H‘ls? one of file

def ect nmanagenenf®® HevatP SndIions;' |n%ecprﬂggr é“ﬂf’ﬁ’f?% rﬁelrg?rmgtloaef ective
block with a bl ofik defech rapagetent’ ifarnadtion, hide dlleationnidfometien dile gutering ewr i ti ng

of the defective plgekionald iGhoRbicIPhEhMAR oFAMOGoRke Yoddi N0 has

failed, file al | oCaton on 1n ating t ock is not
al located to the defective bl ock repl aced by the spare area, and file

buffering infgr ”a’f‘ﬁqucoﬁﬁ@%kl/@lt@ﬁodﬂclh ap%Qraﬁ‘ngQé‘élélchf ind@hA1, WRerBfthetdai tial ly
read fromthe buffer and™an anount o data witten fromthe buffer at a

time. 16. The recweareﬁgd'ampwﬂuqv@rp'ﬂ@m@myﬂ%ﬁ!&ﬁ'alua%%ﬂ leget ope gifipgtech cl ai m

11, | V\ger ein the mm:gemémwrmamdhcmﬁirrg?m@@bmdérh@rg of atieredmé biack itwrd her

i ncl udes current 11 ne r e/ re oaucl e S t tion
e et ne et heltSthin § e b e B o B BE P ot Pl SR ERBR T |
real tinme. 17. A arecotratiemgtedwher eadisg bowritng bay ﬁl!eugflle@ad»cauqnnnformah@s. on a

di sc using real tjgee:, u(%{ﬁﬁtq{ ﬂte{‘tﬂé&%“&o?&“&ﬁétéﬂﬂ tHe’He%rcﬁBtb'lo‘aﬁ'reBQEe ¥y ing real

time recording/reproducton appar at us conpri si ng: t 0 conpress
and encode an |npﬁﬁ’@felﬁfqas@ﬁ@mtﬂ@fwﬁmfwgﬂqn@swcﬁwé&éh éfl‘ W%HOf dé'é#b‘?eesm on

scheme and to pr oyiidif réad FomeeRferdnd aPARAMES 1 WRENTdeHEboHenga ON the
di sc, and decode the conpressed and encoded data upon reproduction from

t he d| sc; a buffdimeo tenporarily store the conpressed and encoded data at
a recordi ng bit

16. The recording andfor reproducing apparatus as claimed in claim 11, wherein the
real time recording/reproduction information further includes. current real time
recordablefreproducible state information indicating whether it is possible to

recordfreproduce 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 huffer to temporarily store the compréssed 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 tﬁe buffer

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



rate using bit rate information included in the real tinme
recording/reproduction information; and a signal processor to C@Jg_ly@rlt/gdjg—/
conpressed and encoded data stored in the buffer into a signal suitable

for recording and to transmt the converted signal together with 04/01/ 2007
26 the real tine recording/reproducti o6 nformati on onto the disc upon
recordi ng. 18. Thee egditiedéddplinapirddatisn inf@matlonione thel discGpdi Btokding. wher ei n t he
real tinme files include sections having different bit rates, and the
recordi ng/reproduction bit rate information includes information

associ at ed wi18h t ¥de sseording appasand aa clpined ilciainy 17 Whigeit therred tmesiésimdude
corresponding to tfgﬁiogé]fnéﬁﬁfa{ﬂﬁ}aht bif ‘?ét ané':gtne B dd @9&8 bridforPBP 34t Us as

claimed in claim] ner el e real recor roduction
information furt h@ﬁormﬂmnmeﬁmfﬁmﬁ“@ﬂﬁ?ﬁ@ﬂ'ﬂt‘%ﬂmﬁlt@ aﬁatrqu@a a plgaliteefibitt i me

recordi ng/ repr odqu;té%gglcgrrés%,ﬁj,dg@omgngﬁérg,ﬁlb,t;dtége recordi ng/ reproduction
information. 20. The recording apparatus as clainmed in claim17, further

conprising: a controller which automatically arranges file data areas of
the real tinmaofil ghe recordmiciap@rdnes hklezlarrﬁﬁomdicngl Hepmwhekgmt thenrebl tim¢ at e

information. 21. The recordi arat further
conprising:. a conf‘?’c8rd|"g): R/ﬁ?llu'%ﬁ E‘F aé'gntj%aer "@éﬂjeste] W‘T%%’I"HFW@Y‘%@NOMCU on
information in a hir¢abtime mabrdioy/reprobiaatiombii rete imthe aeabfime regording/eprogactioThe
recordi ng apparat y&,@sioh! @ med in claim17, further conprising: a

controller which stores the real tinme recording/reproduction information in
a file control information area of a universal disc format (UDF) system of

the disc. 23pgp, Them@e&rrdhmpa:ra&aa@&me@m c&fn@iﬂﬁﬂthéﬁhoﬁlbﬁétr@ 17, further
conprising: a controller which es the real tine recordi P%{‘ g roductlon

information in ea ﬁ°"tﬁ°&%{lwrt"ihrtaé’t%af'@"y Qﬁang%glep@@&r@ﬁsn(ﬂ e 54 %s cl ai med
in claim17, furtamebrdhgiphe Bcorging/fepodittionbi e iMérmationst ores the real tine
recor di ng/reproductl on information associated wth the real tine files in
a separate file of the disc distinct fromthe real tinme files. 25. The
recordi ng apphar at The regordingpperdtus as ddimedin tiaim {4 furthencompiigingi si ng: a
controller which Stok6iRr @vﬁ?h §t§r@é thE'réﬁ?t:rﬁ@:“e%r&'ihé}&/ph@&ru%Hfbh‘néii'an i Mg mation in

a volume structure area o di sc. . The recordi ng apparatus as
clainmed in cl ai meepirol{irmation afq"i‘é’fﬁhéﬂisctl me

22. 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 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 controller 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 apparétus as claimed in claim 17, further comprising:
a controller which stores the reat 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



04/ 01/ 2007 27 recording/reproduction information includes file indication

information indicating that one of the real tine files requirespagah A3G87
recordi ng/ reproduction. 27. The recording apparatus as clained in claim1l7,
wherein the real time recording/reproduction information further includes

at | east one of mninum contiguous st@7age bl ocks satisfying a condition

in which a pl aybaokcddingReppdduétion RbFriioh in€l@dea filb indiedtioh Bfoghitad Rdicatiftatiata sum of
a seek tine and a reaﬁ ti ne. of..a dat a t?b'ﬁ(:k t(a. b/e E}Iaé{_ed back next, and a
pl ayback time for BQREUPS 158" ImCIER{REES1ed JUR (FSOrIBYBPRYEtobg ~ The recor di ng
apparatus as clainmed in claim27, wherein the m ni mum contiguous storage

bl ocks are clgassi f4 [ c 1,1 S f r .ection code
bl ook and.a 1o minErebaff SFAGR° G Mdiled i7 ciin O7, Sl e feR i o1, ©
cl ai m 27, wher ei n rededing&eirodurtion infomagiond ifunierr Bpudsd LRIt leash oherfobmidmiron f urt her

includes current rceaiguadsrg?orag@%feviesf@e{a!;f%é SRLAGIGR PGS b PlaGbdck iBe BRE T On

representi ng whether "a current e IS arranged so as to be
recor ded/ r epr oduc &HT§Hdgta Bipckis grgaterdan arfyen of @ Seekdimend gieaddme $f 248 | ai med i n

claim 27, wher ei n blobitto b€ phyel btk next, 2608 PlaPALH RRITQEHEFhDRinMDh@bri@idusn f urt her
i ncl udes contiguouE recordi ng/ reproduction type information classified by
conditions for coﬁoﬁgﬁling the real tinme files, the conditions including
recordi ng/ reproduction bit rate information, file defect managenent

information, ,file i i Lon, . fi ; riﬂﬁlgm i qlﬁggi on, and
the informat F%’n OFR% Jﬁg&@ﬁ{]$%ﬂ%ﬁég£r\_l gﬁ‘gﬂé"a@%&é‘ﬁ%&h 6C s.urg?{nﬂ e recording
appar at us as cl ai He@9¢ blocks gierplagsified\ihascartiance wih ¢ 8igg of@p gigor correction code

recor di ng/ r epr odugibirdnd hMQidiRtseOtinkdlr t her i ncludes at | east one of file
defect nmanagenent information indicating that replacenent of a defective

block with a block in a spare area of the disc and rereading or rewiting
of the defecgdve Dheedcordmpeappataiuadt i ained nhelain eadivhgeiorthevredli fitge has

failed, file allo Lon i nf.or.mat i i ndi.catin t ta block is not
all ocated to the Fg&e"ﬁ feege?’d%ﬁt'%%k'"?ogfﬁ?tggecfu 'ﬁrﬂfrt %@Fug%pague"%gtr eraefa[ ane file

buf f eri ng i nf or materatatiegrspedugbledsiate information mepresentiry wiethar & curipet filerig tial |y
read fromthe buf;rﬁa{g?%gg,agqb ﬂ@é%&dﬂépr&dquﬁeﬁmé%l%é.“en fromthe buffer at a

time. 32. The recor and reproducli ng apparatus as claimed in claim 27,
wherein the real 04/01/ 2007

30. The recording apparatus as claimed in c¢laim 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,
fite 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 informatfon associated with an amount of data to be
initially read from the buffer and an amount of the data wiitten from the buffer at a

time.

32, Therecording and reproducing apparatus as claimed In claim 27, wherein the real



28 time recording/reproduction information further includes current real
time recordable/reproducible state information indicating mheth@4/0qdﬂgoo7
possible to record/reproduce a current file in real time. 33.

reproduci ng apparatus for reproducing real tine files stored as conpressed
and encoded data on a disc using real 28 ne recording/reproduction
information stored tam@?ecbt’fdﬁgﬁﬁp&ﬂutftlﬁm @fusiiation gfurties lindudes current real time

recordi ng/ reproductio us co rls t he
conpressed and end%‘fﬁ’é%bla}éﬁpé‘jdﬂgﬁﬁ fieppéodmat Cfag%wﬁ?%g ' ’t %o%§§|8§§f fer to
transmt the corrprrerderaMedeurmneﬂenjae@tlm| tten on the d| sc to the codec
at reproduction bit rate; a signal processor to reproduce the conpressed
and encoded data read fromthe disc according to the real tinme

recor di ng/ r epBodudtrerspducing apnaerius i repagsibciag red e Hles etered 8 BREEBId A vi ng of

a servo mechani smehiyabdlghidsh Adishls |r&l ﬁiﬁé %ordnﬁﬁlﬁeﬁfodéldﬂ& ihf@rmidien Bibled I at e
information of the real tine recor roduction .information. 34. The

repr oduci ng appar £ ihe dise fop enspring iedf ‘H"ec’ gAeproditiop.dhe ARPRIAILS GANIPTIFNG e £ | es

include sections kadichgdetbdd ths edmiprdisbd dir&ltﬁsweaﬂﬁiahhm regoductibnrfgpht dapr oduct i on
bit rate informatjion includes information associated with the sections and
a plurality of bi % at e val ues corresponding to the different bit rates,
wher ei n t he cont r elbuifar tcicamsmibthe compressagd iand depodsd dataewritten othadish tothe m

according to the 'Sﬁc%ﬂﬁf:rb&mm& egl.ated with the sections and the
plurality of bit rate values The reproduci ng apparatus as clainmed in
cl ai m 33, wher ei nagigeal P@wsswﬂ@r@prowé‘@é%nomgyeﬁwﬁraa ereedesidataiedt i Pon f urt her

includes a nmaxi ”UH‘s@édc@t%&ithé/@hlliiﬂ]eQécorﬁer&ﬁbdubiudﬁ%fdirﬁﬁﬁUn%ﬁﬂg/ repr OdUCtl on
bit rate in the real tine recﬁéln/reproduct r]‘ﬁé) ‘ﬁ

reproduci ng appar 20Ul e cAREYMING of B ERYP AChINTL) P gn"és'?% ‘?mtoc’f‘re

recor di ng/ r epr oduaécomiimgi taftios bntrate)mfomaﬂdmofetﬂelreai ainfei teeordiogitepmkiuction or mat i on
area of the disc nfo?’rZatlthe reproduci ng apparatus as clainmed in claim 33,
wherein the real l[l e recording/reproduction information is stored in a
file control information area of a wuniversal disc format (UDF) system of

the disc. 0469 1/ 29!@37rep1%9ucmg 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 controller controls
the driving of the servo mechanism according to the information associated with the

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 clainmed in claim33, wherein the real tine
recordi ng/reproduction information is stored in each real time fahgo13%007
The reproduci ng apparatus as clainmed in claim33, wherein the real tine
recordi ng/ reproduction informati on associated with the real tine files is
stored in a separate file of the discafistinct fromthe real time files.
40. The repr osBiCi Mheap@dawtingSapdrains ais NBiméd inCliainn3E3 Jherthetheirgalttee real tinme
recordi ng/ reproduction infornati.gn is stored.in a vaolu structure area of
the disco ar. ThaetefBediREn iRl 8 el ed "B 2 msa. wher o n
the real time recording/reproduction information includes file indication

i nformation igg Cai‘h!e“r%pr'oa\gﬁngT%gQra{a& dsNGaifnEdlin Ll 3{3,‘ WhiSeih %ﬁé’!réa?gim%ea' time
recordi ng/ reproduction. . ~The reproduci ng apparatus as clained in claim
33, wherein the reagordingfreprodueion iniirmayon éptosiiad witvine reattieriesicotioredip her
includes at |east @pfatfiledt Mé B QistHAToMINILS ik Qesge bl ocks satisfying a
condition in which a playback tine of a current data block is greater than
a sumof a seek tinme and a read tine of a data block to be played back
next, and a ploaybaml repro®ichgrapparatus ia8 Ocldiinéd MU BRGOBS,| Ghtdels thes el aige. 43. The
reproduci ng apparatus.as clainmed.in claim4 erein the m nimy
contiguous stora %Coﬁjl'"gff‘f??dg?’é’n E"Irogg%t'io? |s§g}r?d2r{ﬁ %@"’2%?3 éw@%reﬁﬁaﬁpfgg]ég&ze of an
error correction code block and a maxi mum seek tinme. 44, The reproducing

apparatus as 4(f.| ai 'ﬁg r!ra_fﬂ?cﬁj%igé %é%ag% Sicﬁ%rﬂeot l?\eci iﬁlaha,t\.hl{ﬁ?ein the real time.

recordi ng/ reproductt ol at urther 1ncludes current real tine
recor dabl e/ r epr od¢RsPHing/reproduction infprmafien inhides Wsipdieation infagnaligidadicaingdh® ur r ent

file is arrangedosdofdfe rbal iR fieSRAGIRAS Hal SRS REIGRFrchddicas]. time. 45. The
reproduci ng apparatus as clained in claim42, wherein the real tine

recordi ng/ reproduction information further includes contiguous
recor di ng/ r ege.oduthé eeprddyging iapapatien bs @rintddabselfinesd, byheosim dhet rean $imé or

controlling the 1] i C it i i -
recordi ng/ repr odu!::%ﬁjglrrl'%elrsprg'f)gﬁqf%r%gﬁor’r}aﬁ'ﬁgéﬁ , ’h‘?llnﬁzse ag g%aggk) Il;l;‘grrélﬁ;l gé"e'%nﬁt
i nformation, fil econdijuope atoiage biogisatisfitingom corfditibe inbwififher playpack fioe #hai on, and

the information Ofyfehfyatd ﬁ?&cﬂ‘i&rﬂrea@é?ma@n%é@hﬁ%f%tl%kﬁi% aRl 868 i@ 342007 30

46. The reproduci ng apparatus as clainmed in claim33, wherein the real tine
recor di ng/ r epr oduBPkENDa RiFVET PAgK PeHh 2R 2 RIRvbRCK;iRe fqf RSN MINIPLB COYRUOUBF - £ | o
def ect _ storage.

43. 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.

44, .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.

45. The reproducing apparatus as claimed in claim 42, whersein the real lime
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 buﬂering_information. and the information of the minimum

contiguous storage blocks.



managenent information indicating that replacenent of a defective bl ock
with a block in a spare area of the disc and rereadi ng or rewrl(g.qr\gquz
defective block are not attenpted when reading or witing has fai
allocation information indicating that a data block is not allocated to
the defective block replaced by the s@Bfre area, and file buffering
informati on_associated with an anmount of data to be initially read from

the buff t of the dat 1 f he buf f
o7 T opr oot oo 45 b b AR5 68 ) e el i e

r ecor di ng/ r epr oducrecading/neproductiini ioformiatiod hethed inclhdedess leagr orendf file dbfetti me

recor dabl e/ repr odygl et Al Al by oBHL AN % MALIHockuyh §_POSSi bl &

to record/reproduce curre | ng appar at us
for recordi ng dat ablesk inea spre@reach g diss enrereqding orgewriing ofithe dadertivedtlerkand

encode the data, apénbtQuueRREd Al rresa?rlg Jr'vmﬁng ﬁéﬁé;@éuﬁé hiRBatioh intfriBichon f or

ensuring real time reproduction; unit to store the conpressed
and encoded data 4 thi‘tlaﬁétaﬁ"“f:'é@ "B‘rf"”?cﬁ‘led tqﬂhg gefeglivg blpck replased by e 1 eal
time reproducti on sparb@redpdnd il buferiflg infohRatibly Botiated With dh afdunt |oﬂtidﬂa' foBki on

Control Bl ock (ICB) file ent k format
(UDF) “syst om on ¢ e Gad hifefre Riefarsanmponsgfae S il i GPHGAS, o

files on a recorditmg. nedium wherein real tine recording/ reproductl on
information is assigned to the real tinme files, the recording appar at us
conprising: an application |ayer to generate a conmand associated with
audi o/ vi sual 4dat a The depspdiring Aprasied @ tdadmed i Reimné?, wheraimther paletime he

command; a device réibid}hgkep?ddﬁ@fbﬁs ifStMafin {Ahdr ©AholdbdTe clrthESrddy @RS gnati ng
the real time recordi reproduction infornmation stored in a file type

field in an I nfor F&PY 6‘?{ repiHYGR stateqipiermatiessindieaisds whather i is popsible Rntry for
a universal disk f@blﬂﬁéproiwa%curr%mﬂeﬂiﬂ“realtmd’ esponse to the interpreted
command. 50. A reproduci ng apparatus for reproducing real tine files stored
as conpressed and encoded data on a disc, wherein real tine reproduction

i nformati on #&r eﬁ$¢;ﬂ0'rdmgap[w¢tu€()‘ﬂr/ret10‘rtﬂmta@ﬂadittcr,rmmpeiﬁing)ducti on of the real

tine files is stogqehdathol RE cllhites AdiCedcBRY BUGD GnadBRRRALMS SRS | S NY:

reproduction information for ensuring real time reproduction; and

a pickup unit to store the compressed and encoded data as real time files on the
disc, and to store the real time reproduction information in a file type field in an
Information Control Block (ICB} TAG field of a file entry for a universal disk format
(UDF) sysiem on the disc.

49.  Arecording apparatus to write real time files on a recording medium, wherein reaf
' time recording/reproduction information is assigned to the real time files, the

recording apparatus domprising: |
an application layer to generate a command associated with audiofvisual 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 information stored in a file type field in an Inforration
Control Block (ICB) TAG field of a file entry for a universal disk format (JDF)

system, in response to the interpreted command.

50. 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



a pickup unit to read the conpressed and encoded data fromthe disc in
accordance with the real tine reproduction information stored inga/igile007
type field in an Information Control Block (1CB) TAG field of a file entry
for a universal disk format (UDF) systemon the disc; and a processor to
deconpress and decode the read conpress®d and encoded data in real tine.
51. A recordi ng anthe reprogdtiond ticths geah pipa il UsS sthied oh alsDdish, g Rpadiading
reproducing real tjne tut,si lrﬁsri on a disc using real tine :
recordi ng/ repr oductiP8R T RTOF Neti on for ensuri ng real tinme recording and/or
reproduction, the apjsaspatnistocreap thies¢campressed et endoded datpriwgs thandisceincode an

i nput bitstream ac j Tor eJa nd to
provi de corrpressed&gﬁgé@ﬁ_gg@ggreggﬁ%q%ﬁg@c@grg?@?% S%ze?"?ﬂfe”ég}iagﬂja d g‘nd decode
t he conpressed andepiotraten dentra! @%d'(ﬁ%ﬂﬁ@diﬁ@tqférﬁefﬁnﬁlﬁmtaﬂ@i"aﬁsékd,i“a buf f er

to tenmporarily stobfat UBFFSRRMSRGIRNEheencoded data at a recording bit
rate using the real tine recordin /Fm[legroduci ng .information, and transmt

the conpressed arfPBREERNEFegeAe HRdGhe 193¢ comrresspdandfoceqsg dgtag: o
reproduction bit ins&kimgsi ng the real tinme recording and/ or reproducing
information; a signal processor to convert the conpressed and encoded data
stored in the buffer into a signal suitable for recording and to transmt
t he convert edlsi grdkecardigandienrepnidu¢ing apparatuetel recdrding and/oroeiddughy epltimguct i on

i nformati on onto tg I i 1 0: : ] npr essed
and encoded data ?f%gﬁﬁi??%%%ge%ﬁ@%hg%@@?@ %”‘%t’téﬁ)'t“f?g%?@gr&‘tﬁwn@ el

recor di ng/ r epr odudfe&REoidRg dRdielrersepuction dthe aRRSFtUs PRSI control dri vi ng of

a servo nechani smaicBddctidiéonPreds Sl cREdde alipOY bitstRERAESIdIE 16 & plebiterrall ti e
recordi ng/ reproduction | nfcglr mat i on; wherein tpe ({ieal él nme .

recor di ng/ r epr oduEPTREFFSPR PPN IINAPedeogipiegsep Ardenpoded daia iponseogidfje |y an
| nf or mat i on Cont r oh thBldisg kend deCidle thEAGTMPrieeded and ergodet Hata epunraprddoctioafromi ver sal
disk format (UDF), %t em 52. The recording and/or reproduci ng apparat us
as claimed in claimb1, wherein the real tinme files include sections
havi ng di fferent Bibuffer trtergporatiycbiarérthe cpmpressgt nod enspieddaletat @ rechiding bt e

i nformation includgs yhiRd femRhl fk ?’e%&@ﬁg?ép%ﬁu% Ihidrftion S&f IrafimiidRd a
plurality of bit rate values corresponding to the different bit rates. 53.

The recordi ng andf¥PPresess B feraded dasmWFHAN D thesdiseto thgeder At & TeRIOME®N  wher ei n
t he 04/ 01/ 2007 3Bit rate using the real time recording andjor 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 recordingfreproduction 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.

- 52.  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.

- 53.  The recording and/or reproducing apparatus as claimed in claim 51, wherein the '



real time recording and/or reproduction information further includes a

maxi mum al | owabl e value of a real time recording/reproduction bps/patepn7
the real time recording/reproduction information. 54. The recordi ng and/ or
reproduci ng apparatus as clained in claim51, wherein the controller
automatically arranges file data areas 3 the real tine files according to
t he recordi ng/ r eprreadicieiramordigtand/at reprotdotiorniafomation her Tivldesex gaginag and/ or
repr Od.UC' ng appar aéllbﬁab Sy meaﬂfrger% ) ﬁnecte%br%gﬂeg o :%&?Pﬁ' r&t@ﬁl tgg(?@%l il e
recordi ng and/ or repro uEt1on 3 Rfor ration Y neludes fi e Imdr cat i on

i nf or mat i on i ndi caetondingripredugtine inférmeties. real tine files requires real tine
recordi ng and/or reproduction. 56. The recording and/ or reproducing
apparatus as clainmed in claimb51, wherein the real time recording and/or
r epr oduct i 'on $4nf orWarecering apd/eraerrodyeing arnaraiits as climed dhelaipS 1, whersindim

conti guous st or ag&ohtodsteStomaticaf affanghs AleGRaRAGidas 0Nthé Realietiksacir@ygxack ti me
of a current data IgelcrOCk'igzr grrq?ater .thanfa sum of ‘a seek tinme and a read
time of a data bl"FFRCYEIIEPTBIUSIRNPIEAR IMTGYBFION- and a pl ayback tinme for

ensuring mnimum contiguous storage.
55. The recording and/or reproducing apparatus as claimed in claim 51, wherein the
real time recording andfor reproduction information includes file indication
information indicating that one of the real time files requires real time recording

o

andfor reproduction.

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 &
data block to be played back next, and a playback time for ensuring minimum

~ contiguous storage.



