04/ 01/ 2007 1 RECORDI NG ANDY OR REPRODUCTI ON METHOD FI ELD OF THE | NVENTI ON
The present invention relates to a method for recording and/ or r@@ygq_u,cig)gry
inreal time. DESCRIPTION OF THE RELATED ART In a conputer or audi o and/or
vi deo (AN) apparatus constituted of a file systemfor an AV file required
to be recorded/reproduced in real tinme, cohtrol information representing
that the AAV file is a real tinme recording/reproduction file is not |
recorded.-in file contr ' At Thus, it _is inpossible to reproduce
inreal tine a file co@%ﬁ%@?@%mwymTﬁgﬂpmgwﬂer ed on a
recording nediumeven if they are |logically successive. Here, a
conventional file system as shown in FIG 1, is conprised of file control

i nformati on hatZEhE OREHERGYENGION file, information on the position of
file data, information on the possibility or inpossibility of
reading/witing a file, etc., and file data stored in positions designated
by the file copyer } i fd .a d,sc 1s . read; file
control informat i%%se?ﬂ;ﬁﬁn?g% ke?dgias(}wgljrilbg% i q)llel%g(%? lél%iaﬁdffs)ﬁrgpf?ggﬁqndﬁ?ah time.
designated by the read file control information is then read and

reproduced. S d | locating a block of a fixed size used in

t he conventi o%%@&s@énggﬂ'ﬁt ee real tine reproduction of a
file. That is, recording/reproduction of the conventional file systemis
described by taking as an exanple the case in which two files occupy

bl ocks on a dilisacampatommuiio adGr video (Adeﬁ)agp@aﬁlh béhsbutddsil filk egtgng?gr ”E me
reproductlon,Ag‘ch ies blocks 0, 3, 5 and of the disc, anda file B, a
general file, “6tct % Equge cRsbe recorded/rgprgduced in wealdtime, cFhieolpinferasaiohor

[ eproduci ng. { RrdsbaifgAnbene Ay Hd 8 ¥5eat thuft 0 allgfidfroSictBn Al R%5t ebiaen®a™

in file control information. Thus, it is impossible to reproduce in real time a file

comprised of data blocks physically scattered on a recording medium even if they are

logically successive.

Here, a conventional file system, as shown in FIG. 1, is comprised of file control
information having the length of a file, information on the position of file data,
information on the possibility or impossibility of reading/writing a file, etc., and file data

- - stored in positions designated by the file control information. When a file on a disc is
read, file control information is first read, and file data in the positions designated by the
rgad 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 conventienal file system is described by taking
as an example the case in which two files occupy blocks on a disc as shown in FIG. 2.

. Here, afile A, requiring real time reproduction, occupies blocks 0, 3, 5 and 6 of the
disc, and a file B, a general file, occupies blocks 1, 2, 4 and 7 of the disc.

-~ The process for reproducing the file A is as follows. -
- In the first step, block 0 is read. |



In the second step, block 3 is searched for. In the third step, block 3 is
read and played back. |In the fourth step, the block 5 is searchgd/far/2607
the fifth step, blocks 5 and 6 are read and pl ayed back. In the
conventional file system since information associated with real tine
recordi ng/reproduction is not recorded eved when recording a file requiring
real time recbhbritiEsepondstepohieth dis searchkat forar r angenent for real tine

recordi ng/ repr cti.on is.not ..congidered. Thus, real time reproduction may
not be achi evegl%erhﬁ{dqﬁt@’,’ b[]or‘fk3f1’FT Ao plgyedbagknl e, a video file) of FIG 2
requi res real Ij#B Bl ,ﬁ{eib‘i’&kSi?‘éé g fgenventional file system arranges
data files w thout considération o ta}'rue requi renent of real tine

reproducti on, knihefihsepngocksscandeinart ecademt plaged bggked during pl ayback. In

order to recor /reegroduce f”ﬁf inreal ting, the sumof a seek tine and a
read time mustBpdes sanyeatonsl,Rle, spitepy siniee t infermagion sassagiatech witle real Itimé ng

expression: seggkyri : | < ' (1) oln order t revent
a screen from bﬁrﬁgg?ﬁ%ggﬁ%?g%ﬁam neg%@%ﬁ%}égiﬂeﬁ%ctor%ég %giﬁr(?ﬂ'élﬁmg(f?ﬁ t@%‘?i ng
readi ng and r eprardingfreygoduction,radita it-mpkmbetffor Ral fife RRYIilY eI dL I8 Yot
However, in an ag%araiﬁs for driving a disc such as a conpact disc (CD
and a di gi t al S9Bsdeed Lhys wal timppeproductien segiot bevechieyedi gni fi cant |y | onger

than the read time. Therefore, real time reproduction is inpossible if the
next bl ock is not physically adjacent to the current block. SUMVARY OF THE

| NVENTI ON The Tiheeisethe filen ¢fok exemplber iy RlePoOPIGI2 Seqire R ithd epARfl{cAbn,
r epr oduci ng n%t hﬁ%e conprising:. arranging and recording real tinme files
requiring reaPut fhfeconventionahdile systesn asanges date dtes withowtoconsiderationeof the

recording/re i i . i di um accordi ng, to real tipe :
recor d: ng/ r eB?%g%%%}qrg?g}n&é{é?%}%hﬁ%qgﬁgfﬁﬂﬁg f‘é‘éff’e‘? forke 1 WB@&A&%&B and
recordi ng theplagbdckt itrerdeeaechrd@épreédice dEs ih @8l tinfeOthEBLMAT alsBell 529" di NY

nmedi um 04/ 01/ %80.7 .
read time must be smaller than a playback time, as shown in the following expression:

seek time + read time < playback time (D)

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

SUMMARY OF THE INVENTION

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

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

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



3 and reading and reproducing the real tinme files using the real tine
recordi ng/reproduction information. The recording of the real tigg/01/2007
recordi ng/ reproduction informati on nmay conprise storing the real tine
recordi ng/reproduction information in a file control information area of
the recording medium Alternatively the r&cording of the real tine

recor di ng/ r epr@ducteading i ahdr reprodmingonthei seal Sime i fifpst heingeathet ir8® time
recor di ng/reproduati ninformatjon n a file control informtion area of a
UDF syst em of ¥R P&%WB?‘FF@‘OH\%‘HIPWH“% eferably the recording of the real
time recording/reproduction information conprises storing the real tine
recordi ng/ reproduction information in each corresponding real tine file.
The recor di ng Bfe redvedingaf the teabtime ssotndiimgrepofi@idd itb@tion hely Winppise f8ing

conprise st oritﬁg he real . time recording/reproduction informafion
associ at ed wi tH¢¥ grerordmggeprpduction gnforznatiep i afile contrad infoumtionareaadlthe i ne

files. The re%@édi'&iﬁgh{ﬁﬁﬁﬁd‘lc“ on information may conprise storing the real
time recording/rep O(fuctlon information in a volunme structure area of the

recording nmedium The real tinme recording/reproduction information may

include file indicati o&e informatjon indicating that the real time files
require real tHisEatyel Biedsceringeftheineal timerecoring/repseductipminfériniaion namptisy e

sections wi thgdif; ' 1e real t.inme . .
recordi ngtr epf‘“‘%& u%ﬁegﬂr%ml %F%Fér?gﬁfé reﬁ@’?‘ ulgﬁ%q wﬁogqah%m fils: somtrob infermagiony; ¢
rate i nfor matfeanf wliRihsysteal ofikS rdcofddigmbdian. associ ated with the sections
and a plurality of bit rate values corresponding to the different bit

rates of the sections. The arrangi ng nmay conprise automatically arrangi ng
file data are - 1 fikes accardin 0.t he . .
recordi ng/r ep?%gé&%:]ﬁg%r%‘%?& Hrlébé@lfe ﬁ‘%%ﬁwg_trf’cé’ﬁ‘.?m@lﬂ?p %nfomﬁgn PUILPTISES e
recor di ng/ r epstodicthé el finé fominghepdaNction ShidsRatidn RS &bbRNRR kI time

file.

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

a separate file from the real time files.

- The - recording/reproduction information may comprise storing the real time

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

The real time recording/reproduction information may include file indication

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

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

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

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

according to the recording/reproduction bit rate information.



value of the real tinme recording/reproduction bit rates. The-real tine
recordi ng/ reproduction. information nmay include at | east one of 'pEmOO7
contiguous storage bl ocks satisfying a condition in which a playback tine
of a current data block is greater than a sumof the seek tinme and a read
tinme of a data block to be played back nekt, and a pl ayback tinme for
ensuring m ni mum conti guous storage. The real tinme files may be arranged in
t he m ni mum caonti guous storage bl ocks. The recording of the real tine

recor di ng/ r epr bUEH tBPe Fespigingdepioduetion infompatiensmpy inghide erdaxjmun dlvvablone
of the real ti f LS filled w.th.dat one of the m ni num

conti guous sto‘{gglgedflg oréﬁ‘:“ﬁ??%“1"%‘7“%1%1‘7’2“"8?3“&&%&“1&6 *file is recorded in units
of the m ninmum contiguous storage bl ocks, recording as the real tine
recordi ng/reproduction information an attribute indicating that a nunber
of data bl ockstheaeal émsaererding/repradustioninfasmatidremayinclude dt loast bhoof mindmum

al l ocated but _ung ed. e, M ni gum cont.j guous ., st or bl aqcks may be
classified acc‘::_(t#rgﬂiogQJ %gg ggra eQ?) lés %’PS%’O’ %?otng‘_rtg%‘??’" ﬂdﬁ%@@&‘g%&é R CHfENta
naxi mum seek idafablocklie gRbfe tHah AGuiPYf (ROSIRK 1R A 385 gﬂgletoﬁﬁ dﬁ%adlocllﬂ td%e, .
files. in the classified mnimm contiguous storage ocks. The real tine
r ecor di ng/ r epPlded backmekh pid aplaybackitige fon podueing iminimucke centiguewd storage. ti me
recordabl e/ reproduci bl e state information indicating whether a current file
is arranged so as to be recorded/reproduced in real tine. The real tine
recor di ng/ r epThélksal @B filddf ey B drin é@ﬁﬁtﬁé’;&ﬁ:ﬁﬁﬁ;?i i '

recordi ng/ reproduction type)?% or n%ti on cl assi I%h%g&%socs‘g:g-lﬁ e?%iﬁ%i&f or
controlling real time files, the conditions preferably including

recording/re duction hit rate informgtion, file_ defect nmanagenent

i nformati on,'pﬂ%f lgc%ﬁdf%cogltﬂ?edﬁg]i RO PSR ,eplfquglmp’@we@mmascwwwfwg

i nformation, @adhdriiéh offnelortd ARG itﬂ,;’p » bl ocks.
The real tine recorldi ng/ reprodtgﬁltt?%?lh%fl%i‘rlﬁatl on ?rla%a r?%e&tﬁégﬁ%ﬂgn%t

| east one of dganfiguousesterege hbwks)evdmitatthe ohe reabttingn filenidi odided i R@lts of the

repl acenent of.a defective block wiih ) .
P minimum contiguous storage bygc}(s, recording as the real time recording/reproduction

| information an attribute indicating that a number of data blocks corresponding to a size
of the unfilled portion are allocated but unrecorded.

The minimum contiguous storage blocks may be classified according to a size of an

error correction code block and 2 maximum seek time.

The arranging may comprise arranging the real time files in the classified minimum

contiguous storage blocks.

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

so as to be recorded/reproduced in real time.

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

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



a block in a spare area_ of the recording nmedium and rereading or rewiting
of the defective block are not attenpted when reading or wwiting4y@qd/2007
failed, file allocation information indicating that a data bl ock 1s not

all ocated to the defective block replaced by the spare area, and the
buffering informati on associated with an abount of data to be initially
read from a bubtifringinfoematimmparnt the infomtationor th etinfon@ncéRtubLy fitagablodkd | Me.
The readi ng and reproducing the real tine files may conprise reading a

vol une area on the recording nedium and reproducing a file as one of the

real time fil eppd gl thtel38ihaks ) i rdi.ng/ireprodycti on
information if t hﬂeaalr eal %?gn%l@}rérﬂgg%@g?%%??%%ﬁ%%&%ﬁgﬁgfﬁf@gﬁg%ﬁow%ﬁ% in
t he vol une ar edefect nmnageprent informgitioh itidieating et p@Nace BRI df3EdAE VY BIdRE with

recordi ng/ repr ogluécltéi,on bit rate_ information, defect nmanagement
i nformation, f&P@%IH Géﬁﬁlﬁcﬁﬁ?ﬂ—-aﬂﬂl"flieF‘EdWEfm@iiWﬁgﬁﬂdi rafeodingtar gewetiog ofitheg t o

th [ ti ' ' I.nfo tLon_in. the vo ea, and
oadi ng and T GSTERNEbREK BRPEGMERHRR Wb 8F pirlink Hes lsHinEle BlobRiaof
the file. The infeaditivp indidatingrthaididuitd ok e nbelockted® the LB ARG TBLSS

determ ni ng \Mﬁ%{;er the real tine recordi ng/reproduction infornmation
exi sts in a fiVdneipa areanend tap pulderingipfosmatianessaciatedomid atearagunbof dsfta totte r eal

time recordi ng ) L Oy miion if the real tine .

recor di ng/ r epr od%@{@gﬁﬁ%%%?dm r?‘éﬁ%#&%t (’lfrqatlaﬁg%feﬂ%mgﬁ?a{?“f@ﬁ@tarfé‘BP-oduci ng
of the file may conprise anal yzing recording/reproduction bit rate

i nf or mati on, fect management_information, file allocation information,

and file buf f8f Feaging ardrapedusing dhesaldimmyfiled man eomprige redding a volume area on
recordi ng/ repgpd ' L ks ipn in, the file area, .apd readi ng.and

repr oduci ng fpﬁefégéf{dg% hﬁ%ﬂ#anéqﬁjé?ﬁ?qlﬁﬂ&g @Foqsaﬁ‘ée of "cl{gﬁ waedfilevon7 6
The nmethod mayorsidetdnion ofohp redetite R¥dording/rdprdduction fifemaidRil he iRl 2
defective block is excluded, based upon the real tine -

recor di ng/ r epfesending/reprofpgtionrinfarmatiemexisty intbe abludefeet nanagement

i nformation recorded on the recordi ng nmedi um ‘

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

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

‘recording/reproduction information exists in the file area.

The reproducing of the file may comprise analyzing recording/reproduction bit rate
information, defect management information, file allocation information, and file
buffering information according to the feal time recording/reproduction information in
the file area, and read’ing and reproducing file data in minimum contiguous storage
blocks. ' -



The copying of the file may conprise copying the real tinme _
recording/reproduction information and the file together. The Ctpﬁy()lj_g/ D0 7
the file may conprise copying only real tinme file data based on the rea
time recording/reproduction information. The real tine _
recordi ng/ reproduction information may fur@ her include current real tine
recor dabl e/ r epFlodmethbd enaytfatthericofprismtipying afllectatfidegurasd !@@lrhgﬂ}id:ﬂ?ldsfe@ﬁﬁé' bl ;9
t cord/ repr,oquce urrent file in real time, CGeneral_ defect managenen
i (r)n‘ o: rerat i on ngi)f’%‘eisr a]&ﬁefied’aﬁfﬁl ynoa the g amgre?@dxwpramsoe @@fynn?? f;md e

may be copied o Cli | | s,.excl uded,
baged upolr[: theéegggll a{%ﬂ%ﬂé@éﬁ%}?%ﬂa&gg?&ﬁe@nonl tﬁ%f)er%ﬂ%%%golﬂ“gﬁl& t he general
defect nmanagenent information recorded in the recording nmedium The
copying of the file may conprise copying the real tine ) )

r ecr:))c/)r digng/ r eprelg‘GLF@PY’GE%f ithffnﬁmﬁy sﬁm qopEing; the r@%g@le:w@mrdmg]{rgpimdgmmi Y,

t he copyi ng of:_ 4| | | se copying only real tine file data
based g% tﬁe rl%fg&ﬁ%tlidr?e&Fe@/)?%ﬁé%ﬁ%production information. In a second
form the present invention provides a recording nethod conprising the
steps of: arranging.and recording real tine files requiring real tinme

recor di ng/ r epri88GeRyigof the Slsraayemnsise eerlying MBér@b?mdﬁig}gataalpﬂS@ﬂmﬂ#mah {1 a
recordi ng mediyo j Jf .sre recordi ng/ reproduction information
for ensu?i ng realr&f%?%g)rrgg?% 38'??“5?1?335188' recording the real tine _
recordi ng/ reproduction information in the recording medium The recording
of the real tine recording/reproduction information may conprise one. or
04/ 01/ 2007 7 Theyeal tine rqcqidirg/isprodyctiondnfopnstian may fustber ideindd cuerentrtaktinen

_ 07 7Thocel /g o 7 e ihen
(0) “stori ng t el FefiBScitl v SPRER. BRGHRe B Fore imPisbl e

contr ol recotd/reproduce a current file in real time,

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

management information recorded in the recording medium.,

The copying of the file may comprise copying the real time recording/reproduction
information and the file together. Alternatively, the copying of the file may comprise
copying only real time file data based on the real time recording/reproduction

- information.

In a second form, the present invention provides a recording method comprising the
steps of: _
arranging and recording real time files requiring real time recording/reproduction.
according to real time recording/reproduction in a recording medium according to real
- time recording/reproduction information for ensuring real time reproduction; and

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

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



information area of a UDF system of the recording nmedium (c) storing the
real time recording/reproduction information in each correspondigg/oneaoq7
time file; (d) the real tinme recording/reproduction information associ ated
with the real tinme files in a separate file formthe real tinme files; (e)
storing the real time recording/reproductidn information in a vol une
structure areaowfoft he recording medium The real tine _
recording/ reproduction infornation may.include file jndication _information
i ndi cating t ha@ t heS PR ﬂlel FFgP fimeg Eecp tegrqdgefiory infgrmation in a file control

recor di ng/r epr oduCingitingigiies 6fthe 1dMRsiAL hiRSufiave may sections wi th
ea

different bit rates, and the r tine ecordrng/ reproduction information

may i ncl ude rdbpr distgringe theostal timenreoordirpdieprodustiodr Mérn@odtth Ch fild Joudlep
information associated wi.th the sections and a plurality of bit rate
val ues corr espondi iBloPgaEgiares ekabREsysem of shegscasding xions. The

recordi ng of I &&rinbl Elecgﬁ ' [ information may conprise
aut omat i cal | yt(gfr angc%nrillg ﬂé@laﬁee a‘% %@chr%eﬂggﬁ %@gﬁﬁ}e‘mﬁlgfgfm?tf%énF'T‘q%ecémg%}?ﬁﬂ%gfgﬁg to
the recording/repredtintefile; bit rate i nformation. The real tine

recor dung/ repr&Suet' on information may include a nmaximum al |l owabl e val ue
of the real tf Wﬁ!@@@%ﬁ@@ﬁlﬁ informptien asppriated sfithttherpeal time

recordi ng/ r epr oduc .lﬁggkgé%ﬁ@@e%we}.eglca‘%i'#?g%%l | east -one. of mininmum

conti guous storage styl'ng a con 1n which a playback tinme of

a current dafeg bl ewking thegeslaingd rebdrdingAeprotiuctidh iAREMSRMKN biveRiAO drti8ad
time of a data block tg be played back next, and a playback tinme for
ensuring m ni num c&%8rhthssecosdipg mgdiunthe recording of the real time

recordi ng/ reproduction informati on may conprise 04/01/2007 8 arranging the
real time files in the m ninum contiguous storage bl ocks. The recordi ng of

t he real tineTheaqeslditing/ rra:@rdadyﬁe?imcﬁéﬁ Ohfotnk@sh TBYy GREABAd Sfe {rddi@Bonend
portion of one _of the real tine files is not filled with data by one of the
m ni mum information indicating that the real time files require real time recording/reproduction;

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

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

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

recording/reproduction bit rates.

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

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

- The recording of the real time recording/reproduction informatien may comprise



contiguous storage bl ocks--while the one real tine file is recorded in
units of the m ninmum contiguous storage bl ocks, recording as th§479§ﬁ/i66§
recordi ng/ reproduction information an attribute indicating that a nunber
of data bl ocks corresponding to a size of the unfilled portion are

al | ocated but unrecorded. The m ni num cont8guous storage bl ocks may be
classified accaratighy thereal e lesfin #ie mBihh afiERw: kOMRgE 8ARKP! ock and a
maxi num seek tine. The arranging and recording of the real tinme files my
conprise arranging the real tine files in the classified m nimum

conti guous st real tine, record ng/repr.oduction infqrmtion
may al so incl uge cﬁ(;r}lrigl%!tf) %th;g]%{“ P'Frregr ecorrg@g/lxﬁgﬂ&éc%% PR May Lompatse, 1f an
i nformation i ndidgettiongpfwhe bfithe réal aitid RS i Aot Elled with' @A bne P RS fERm'Bﬁa

recorded/ reproduced in real tinme. The real time recording/reproduction

i nf or mat i on meSPPHENAUR storagechloeles while ithgi ous real diser flienig/reepdeat i tiion of yipe

i nformation cl | onditipns for controlling.real f{i files, the
conditions i ncﬁg#%%g%t%%ﬁ Sﬁgpg%gfﬁgmﬁqcpgﬁn%st%qw lmﬁfeﬁ?‘iﬁlﬁ%g?rgﬁr,(’df‘i’ti@

def ect managerieRimativhentibee indidatifg #ak @ adhb&abridah: BIJHRL titispd 'di@aéatéff- ring
information, and the information o% t he m ni num conti guous™ st orage ocks.
The real ti me of Begmdiladpetsion ereadlocatnd bufwirenmtdedn nay al so further include
at |east one of file defect managenent information indicating that

repl acenent of a defective block wth a block in a spare area of the
recor di ng medithemdhighung cQRBGEs Qbrab€Wdck _ ] I are not
attenpted when reading or witing ayq‘cg?l egf%fcﬁggﬁg(??%?g?iﬁ%ﬁo Qis%fgg)rfl%t I on
i ndi cati ng t h&foreogsetionisiode klopk anba makinoua seelt tinge. tThe artedging anterebbraiis of

replaced by are.area, and.file huffering information associated with
an anount of g‘%t? %ﬁtlgle%gﬁs TR GQmIT{SG Aranging %ﬁ%%%;gl@rm%@ﬁlﬁ&ﬁmﬁnw dat a
witten from §d’t@igb@ﬁsfsgfmg"gblgcgsj me. 04/01/ 2007 9 The real tine

recordi ng/ reproduction information nmay further include current real tine

recordabl e/ reproduci bl e state information indicating whether it is possible

to record/reproduce a current file.in,real tine.
, P et T8 récordis: reprociuctmn information may also include current real time

recordable/reproducible state information indicating whether a current file is arranged

S0 as to be recorded/reproduced in real time.

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

and the information of the minimum contiguous storage blocks.

The real time recording/reproduction information may also further include at least one

of file defect management information indicating that replacement of a defective block
~-with a block in a spare area of the recording medium and rereading or rewriting of the

defective block are not attempted when reading or writing has failed, file allocation

| information indicating that a data block is not allocated to the defective block replaced

- by the spare area, and file buffering information associated with an amount of data to

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



In a third form the present invention provide& a reproducing nethod of a
recording nedium wherein real time files requiring real time g4/01/2007
recordi ng/ reproduction according to real tine recording/reproduction are
stored in a recording nediumaccording to real tinme recording/reproduction
I nformation for ensuring real tine reprodition, and the real tine

recor di ng/ r epr Dhirehlitinte fecdrdinghtprodudtion sifof@ioh haly Terthe? GrileieNUrRdbamd he
met hod conprising: reading the real tinme files uSing the real tine

recor di ng/ r eprigeRIdeblefreprodusibltstain; informatipn dndidatiien gvhether r #ats pesdiblei te
files. Thee r ' h | &ie files may conprise one or nore of (a)
readi ng the rg‘g\%r@?ﬁédr%ggf | %Iét/f?%&% 8 on information froma file
control information area of the recording nedium (b) reading the real

time recordi ngllgre roduction information froma file control information
area of a UDF %ﬁ@ﬁrf@m thepresend inNentiompuivides a (reprodwing mgthodeofrecmbtortlinge

() °r eading ¢ et el Fie ks FeuREead s e iR O b soE e
with the real totdalMBmbkdcBfiihgIreproitbRGAdE s:fo'téd%éfrév&dn@%n{eﬁﬁﬁn Ld'cBFdiﬁag J\(/)gabl and

(e) reading the real time recording/reproduction I rmation 1 n me
structure ar éaegecqrimefrenroduitiog infledinatinn fohensusing rdal time reproduction, and the

recordi ng/ reproduction i,nfornmation . _include the indication jnformation
i cat | b« nEE s SeiReRbS e b 1 Sioreq be resorting medivm, the
recor di ng/ r ephfReiédicomprisinghe real time files may have sections with
different bit rates, and the real tinme recording/reproduction information

i ncl udes r ecoredilingthesalditoe files msivg tthe maldimafeoondingireprodudticnt informbticte and

i nformati on assocj a.te%}wi %?thre sg.(itions and a plurality of bit rate val ues
cor r espondi ng" PEUHREEH1%F tmedilessi es of the sections, the method
further conprising: 04/01/2007 10 reading the sections of the real tine

files in accordance with the corresponding plurality
Thee reading of the real time files may comprise one or more of:

(a) reading the real time recording/reproduction information from a file control
infofmation area of the recording medium;

(b)  reading the real time recording/reproduction information from a file control
information area of a UDF system of the recording medium;

(¢)  reading the real time recording/reproduction information in each corresponding
real time file;

(d)  reading the real time recording/reproduction information associated with the real
time files in a separate file from the real time files; and

()  reading thereal time recording/reproduction information in a volume structure

area of the recording medium.

The real time recording/reproduction information may include the indication

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

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

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



of bit rate values. The file data areas of the real tine files may be

arranged according to the recording/reproduction bit rate inf or@@ybqryzgaq
the real tinme recording/reproduction information may include a maxi mum
al l owabl e value of the real time recording/reproduction bit rates. The
real tinme recording/reproduction informatd®n may include at |east one of

mi ni mum cont igatiiugt}ﬁtsecrt'ﬁgeobliheGdﬁlitiﬁlaﬁile%ﬁﬂ’éd&@rd@né&ﬂiﬂﬁ.ﬂie‘éﬂrr&sj)oﬁﬂlh%ﬁlu?ality

pl ayback tinme of .a current data block is greater than a sum of e seek
time and a rea® bitrate vglues: data bl ock to be played back next, and a

pl ayback time for ensuring m ninum contiguous storage. The real tine files
may be arranged in the m ni num conti guous storage bl ocks. If an end portion

of one of the TiRakild idam hida@Sofi theNRébal ftinhd FlesWirtah H@teﬁlrahged)%_@c&a‘iinghﬁ) the
m ni mum cont.i guous, storage bl ocks while the one'real tifne file IS recorded

in units of trEROrdingirenregussion bijusiednformatioge and thelrsgl tierecewlingfiepeduction
recordi ng/ repr.oduct.ion _infor lon may be recorded as an attribute .
i ndi cating t hal I Pahs ! g‘fdtg B} dﬂyém“%raﬁ’g’é'ﬁ‘gf?dlwg“et oog £ zEeahf tme
unfilled portirgdrdih@reproieibditPatbs, unr ecorded. The m ni num conti guous

storage bl ocks may be cl assified according to a size of an error
correction code bl ock and a maxi num seek time; and the real tine

recordi ng/re ductj.on informati on may. further include current real tine
recor dablge/ rg Sﬁﬁﬂﬁée@f‘f{{'gi@m%?fhﬁ AR A Wﬁg‘gﬁﬂtel?%?neao W0 file
is arranged gentRtiohdstOiRgé BloekIQesyRRQIAHE RN 'irpw%fé‘;ﬂ? J:;Iéﬁﬁck € of & Fhrrdeke ™

recordi ng/ reproduction information nmay further | e “cont 1 guous
recor di ng/ r epddta bisck angregior than snmaifithaseck tineidhid adedl/tine oflh tatabiockas be

controlling real ..ti files,  the canditions inclyding |

recording/re p%&‘ffc‘fﬁ"gﬁe’bﬁ ?ncf%?léyq?aﬁf Bmder eosuring mimymy coatieyays si9Eagen The

i nformation, fdal @mallaGRly a4 | soh ] rd [Egg | mation, and
the information of tlhe m'yni mum %ﬁl{ﬁﬁgt%émyo%gggt‘%%oc s.élgé%ll 2007 11
The real time recording/reproduction information nmay al so i nclude at | east

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

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

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

50 as-to be recorded/reproduced inreal time.

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

- and the information of the minimum contiguous storage blocks.



def ect managenent information indicating that replacenment of a defective
block with a block in a spare area of the recordi ng nmedi um and '

or rewiting of the defective block are not attenpted when readq%geg?m07
witing has failed, file allocated information indicating that a data
block is not allocated to the defective bldck replaced by the spare area,
and file buffeThawal tithe tweidinirepodncioitiffbrifbiish Aty aRB iludfat fatd E%ffﬁ§
initially read froma buffer and an anmpbunt of data witten from the butfer
at a time. Théelect manageneent ifermatigh indieating ithat seplacgmenngfia dededtilve bitckpsitiof :
reading a volu ea_on the recordi ng . redi u and reproducing .a file as
one of the rea"‘an]togﬁl " P TR 8f)ﬁ"§i rﬁ%‘%ﬂ%dﬁe‘ﬂ}‘mﬂ@ e mgi%e\%ntmg of the
recor di ng/ r epraeé Blbck oAb whitprdal dri VRGHLRA AHIA0/TIERNGENSS | O
information exists in the volume area. The réproducing of the file nay
conpri se anal ynfongatiacindigating thatprdatiidockoin nbt allacated to tha defeotixte bdock rdplhesd
managenent i nf,orymtion, fil | ] ogatiqn.informatiqn, and file buffering

i nf or mati on a@é’&ﬁ?%ﬁ ?rSa’taﬁ‘E ﬁ%g‘?éeﬂnﬁé“ftoé@@f% IWr5et with@niegeunteiglatata on
in the vol uncakifially ARE HoRPsbIEraRd af SREALWE! ; ibﬁ.:,ffg]f-. L Qi m
conti guous storage )lIJ| ockso of thé file. T elbﬁcggrﬁo uljctze?lnfgﬂ%?wt e igq e rrﬁ'y

al so conprises the steps of: determ ning whether the real tine

recordi ng/ reproduct.ion Jjnformti exists in file _area; and reproducing
afilein contsr?‘ﬁé?aélﬂgo‘?ftg?r tgn?g&sqqyrf:@rqué% iS6F °Epr oduct i on i nf or mati on
T the real rdiRingRtRehb dleh SRURAMES LR i GhBId O exists 1n the file

i ur

area. Reproducing of the file may her cohprise anal yzi ng

r ecor di ng/ r eprapdedicingna lfile as ame ofi thé eedletirhe filesditf e@isideratiog eoTethe real time
information, file.allocation.inpformtion, and file buffering information
according to qugr%f%qepﬁ?iﬂg‘ FRtYiF tsrerd tiame tseprilingsenseduction informaient i | e
area, and reagiingidid voiiLdusi ng file data in mni mum conti guous storage
bl ocks. 04/01/2007 12

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

- The reproducing of the file may also comprises the steps of:
determining whether the real time recording/reproduction information exists in a file
--area; and
. reproducing a file in consideration of the real time recording/reproduction information

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

Reproducing of the file may further comprise analyzing recording/reproduction bit rate

information, defect management information, file aflocation information, and file

- buffering information according to the real time recording/reproduction information in

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



The nethod may al so further conprises the steps of : (c) copying a file to
a free area fromwhich a defective block is excluded, based uporb4ybg/r29@d)7
time recording/reproduction information and general defect nmanagenent
information recorded on the recording nedium The copying of the file may
conprises copying the real time recordi ngAgeproduction information and the

file together; Tl mepy niag alkb rticp bmp#ise thd dt&psdat a based on the real tine
recordi ng/ reproduction information. The real 'tine recording/reproduction

i nformation mey) eanyinge: filerie p fige axsa frosnwhichad deféatize blogk i ckabided rteeddpai bl e
state informatjion indicatin ether .it .i ossible to record/reproduce a
current file idr%grrg%ltlnnql? r{%(fonﬁﬂggepf?(ﬁ'ﬁ?oq Jrorhatipn and, general; tPHALSREYE des
a recording aﬁﬂfc@maﬁﬁpfe@&l’dsdwthﬁ%é&%ng%ﬁﬁﬁﬁ.g ng the steps of: recording
real tinme files requiring real time recording and/or reproduction on a

recording mediumaccording to real tine recording and/or reproduction
infornmation f ensuring r@al time regroductit% recording the real tine
e 15 m

recording and/dF PEHPeE H O HPRYH ! EF‘Faé e gecariipgaeprrdugiion | CB)
TAG Tiel d of dufolhRidHnliind fle tBectith G cdBlind lofly (AR fife oS e rbli®

real tinme files may be reproduced using time recording an
reproducti on timefrecordingteprodietion eédomutition. of the real time files and the
real tinme recording and/or reproduction nmethod nmay conprise storing the
real time recording/reproduction information in correspondi ng ones of the

real time fi1 ghe reblfimk fordidRpfoRRAIGH MRIAERE AU h A MOLA TRLP AN

include file indication 1 nformation indicating
require real tdcoslablegeprdduniblansister inforeptiodu didicating OWhé&hér2@01s padsibhe tpeal

time recording/reproduycti on inf ti may i nclude at | east one of
%COI‘d?I‘CpI‘O uce a current f?{erlrl?rea(l) plme. y

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

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

real time reproduction.

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

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

" information.

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

- corresponding ones of the real time files.

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

reproduction.



recordi ng/reproduction bit rate information, information on m ni num

contiguous storage block satisfying a condition in which a play tA
of a current data block is greater than sumof a seek tinme and Qg}fg%g@n%
of a data block to be played back next, and information on a play back
time for ensuring mninmmcontiguous stordge. The reproduci ng of the real
time files may conprise: reading a volune area on the recordi ng nedi um
and reproducing a file as one of the real time files in accordance with the
real time recbiedretd/ e meennding/seprodificsowainfoymatiath enaye prebuflec indeast dnkeof i | e
may conprise apnal yzi recording/reproduction bit rate i.nformation, defect
nmanagenent i m?r 8&%‘?%%mﬁcﬁ8n ﬁlgﬁ%%f?‘@ﬂn?tfﬂ%r‘ [rgion. o, AUAIMWUn. $AREIEHEUS, ¢

i nf or mat i on aceRuel BIECK AtisHRe AeBhditibR T WEERh B Qédk%ﬂ{é}%f%x!r&'- 4 fg on.
BRI EF DESCRI PTI OF THE I%%%\V NGS The above gba?ecti ves an agtvadr%grggg gof
the present i rorRaarithanasun oflasedrtimeranda reaptize efia diiy bldels tr beplaygdibacidsda, |

preferred enbqdi ts thereofi wth reference to.the attached drawings in
which: FIG 13 ﬁﬁg’i}‘i‘aé’w“i"PﬁPé‘EY\rIEﬁFpr‘i’& G ST e MR PRUEURYS ROT8%. of a

recording nmedium . the structure showing the relationship between file
control information and file data;, FIG 2 is a viewillustrating an

exanpl e i n whilbhrepreducingofiths walaimé filessmaycompyisdl ocks on a disc; FIGS. 3A
t hrough 3D show.exanples of stqgrage qf | ti recordi ng/ reproduction

attribute inf Wiaor%hgﬂi%ﬁpﬂ GI5C ’é‘g!rﬁ’i? Whtaenvention; FIG 4 is a view
il1ustrating papr&neimg £ ﬂlé‘ay‘ﬁahg_'bfrtg@g?atl'tﬁﬁe fildsSR AL6RARM Fith Gnk f}galpﬁrhggent

04/ 01/ 2007 147i nvention, conprise m ni mum cont | guous st orage bl ocks,

occupy bl ocksresordinghieproductfenGnfoimagom vi ew i | | ustrating the one-di nensi onal
structure of a recording nediumfor recording real tine AV data all ocated
into m ni num conti guous storage bl ocks ' according to the present invention;

The reproducing of the file may comprise analyzing recording/reproduction bit rate
information, defect management information, file allocation information, and file

buffering information according to the real time recording/reproduction information,
BRIEF DESCRIPTION OF THE DRAWINGS

The above objectives and advantages of the present invention will become more
apparent by deseribing in detail preferred embodiments thereof with reference to the

attached drawings in which:

FIG.1isa view illustrating the one-dimensional structure of a recording medium, the
structure showing the relationship between file control information and file data;

FIG. 2 is a view illustrating an example in-which two conventioﬁai files occupy blocks

on a disc;

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

attribute information according to the present invention;

FIG. 4 is a view illustrating an example in which real time files according to the present



FIGS. 6A and 6B are views illustrating exanples of copying a file conprised
of m ni mum conti guous storage bl ocks according to the present i@%/?pii%o7
FIG 7 is a flowhart illustrating a reproduci ng nethod using rea i me
recordi ng/ reproduction informati on according to an enbodi nent of the
present invention; FIG 8 is a schematicidl ock diagramof a disc recording
and repr oduci rigvenppalcahipsiseeithingfuh QohtiioRs KB5S bloBME BlduBH blotkon Ddiss: 2

vi ew showi ng the flow of control for real time Fecording/ ~reproduction for
areal time rewitable system FIG 10 is a block diagram show ng the fl ow
of data for r Le recardin reprpoduction for a real time rewitable
system FIG iﬁ*} %és %VIGWéa}l%ané f}fea‘fr{)' psional, strjcturg of gjrecoeding mgdiyn for

unr ecor ded/ unakdopding eehliBe AVNdaa ftatdd TRo EHAHGED u I18cksT! CS-
12A through 12D are views illustrati ngal exarr%l es o&sré&cﬂ;ﬁ%fpﬁg&ggﬁg ﬂ(%&kég real
time  recor dedteasding thihe prdsemtanvdalics, 13A t hrough 13D are views
illustrating file control information corresponding to when different bit
rates are provided in different sections and when an identical bit rate is
provi ded in t PEGSNEA (4B Greldiots SRELHa0R; 4/ nised %
through 14C are views illustrati rslg parataﬁgleﬁg(g?lg% iognyoéﬁﬂggaﬁétéﬁ)@me& 0'%

r ecor ded/ r epr sunigsgh ¢dntiguckest toraBHSCENsREtEingRo THdipréeniHonEVBODI VENT
Preferred enbodi nents of a recording nediumfor storing real tine

recordi ng/ reproduction information, a real time recording and reproducing
nmet hod and apRar at 4s, ; afdwehdd | BuQRERet LN ‘ | t real, tine
recor di ngt reproducti ona I nfor matliﬁgn W gl hngeﬁ&e&g%sgﬁ%tgg% ?%?%r%?lngul?% t he
attached dr awengsingfieEsdu@ibnt famghiol iceblinge xarmpl embodintho loff e I1@adent | ME
recordi ng/ replrnggnt%l%tn@ on -

£

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 recording/

. reproduction for a real time rewritable system;

- FIG. 11 is a view illustrating an example of allocating an unrecorded/unallocated area

in a real time recorded/reproduced file;

_ FIGS. 12A through 12D are views illustrating examples of recording data of a real time

recorded/reproduced file;

FIGS. 13A through 13D are views illustrating file control information corresponding to
~ when different bit rates are provided in different sections and when an identical bit rate

is provided in the entire file data section; and



information (this can be called real time recordingtreproduction attribute
I nformation) according to the present invention. As shown in FI@/@@,/2@67
real time recording/reproduction information can be provided as an
attribute to each real tine file. As an exanple, the real tine

recordi ng/ reproduction attribute informatién can be stored in a extended

attribute fielBIGH MAiiheowdht 1¥COkrea vieivseAMsHhtifC rartal | §BetldnnbPr RBL 119he
control block) field when a file systemis a universal disk format (UDF)
system Al t er n&eqrded/epradyecd Blgidatd me recor di ng/reproduction attribute

i nformation can be stored in a file identifier descriptor field, a file
type field; or a flag field anobng an 1CB TAG field in a file entry. The

file entry carDBSCREITION OF THEPREFERRED pNOmMIagTarea or a file

structure area. As shown in FIG 3B, real tinme recording/reproduction
attribute information for each file can be stored in a predeterm ned area

i nformation kn each.file. For example, in the_.case of a real, tine
Eevvri tabl e (R?ﬁ%@)r%r %OHV%%[’FS t Phedr eTE‘EﬂrnE'i"ﬁg/fPE‘SP@du@Fi o¥PrIngy ¢ ferhy tigne

i nf ormati on Caecopdingkdpradiiction Mféiafod, lalreal HaEEcSFIRY Ak re)ﬂ%?tuiciéﬁ)g OrcYWaﬂoﬂ

FIG 3C, real tinme recording/reproducing attribute’info eac
file can be ¢pparas,andaa ddpapeantng nethodAssimm thexeablime reeatingireproduction

recordi ng/ reprqaduction ..attribute.informtion can pe stored in an

i nf or mati on fi"i}g"ﬂwpn“éﬂlaﬂ? ?‘B‘?“H&F{e“%@gh%‘ﬁfig IAWES-As anot her
exanple, when the file systemis the UDF system the real tine

recordi ng/ reproduction attribute information can be stored in a vol une

04/ 01/ 2007  1BIGS.r 34 tthrowgh 3&h shep @ranples 0 stozingi deal titne uedardiag/aep@oductions hown

in FIG 3D. Therefore, when.re i e, recordi ng/ reproduction attribute
i nformation i o8 (s e cg}i‘?‘{fﬁg‘?‘glﬂeﬂﬁﬁ?rg} rgproduesionsaitripuig anfgpmatian) ar ea

inthe UDF sysdoBfling 8 HRAlprdskdl® inyefiSH, Il AY/ LERIPIHC HIQN 380 s PP g

information is first interpreted upon nounting a vol ume ~of opening 8%t e,
and data is tieeordingfopradubtion nfoahatienl cinrberpeavidéd avemnaeribite toch feal tife file.
Interpreted information. Re%\ tinme recordi Hg/,reprqduct_i on file indication

i nf or mat i on (gk_sdl_n,exfﬂaglﬁttihpf time regordin rgprpduction 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 contro} information area or a file
structure area. | | _
- As shown in FIG. 3B, real time recording/reproduction attribute 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 recording/reproduction
atiribute information can be stored in an in-formatibn file having an RTRW format
nmed RTRW_TS.IFO. As another example, when the file system is the UDF system,

the real time recording/reproduction attribute information can be stored in a volume



representing that a file requires real time recordingtreproduction is

included in the real tine recording/reproduction attribute inf qj,gpgilgfrgoo7
Anong i nformation on the size of the mninmm contiguous storage bl ock
satisfying the condition of expression 1, reproduction tine information
for ensuring mnimum contiguous storage, 16ecording/reproduction bit rate

i nformation, anghciuté aedBépatile B6miafle SRHIGtGWAS as SHOSANAFNG/Iepr oduct i on
type, at |least one can be stored in the real tinme recording/reproduction
attribute information. Here, if there are three types of discs A, B and C,

t he conti guou r di repkoduction , t iL.nf ormati on. can. be predet ey m ned
as follows: t?&%ﬁe = Yg%@ %fec?ﬁ%'%.g/ @E&ﬁgq@n@%@?wﬂ%@@@ %EWB%@“ °
attribute reprehené ishtctRetRar o filee Stradt@eChtes GAt iy BDFagQRe, SBedRal Qinkke
recorded/reproduced in real tine, i.e., an attribute representing the
current real treepeding/mpoodgatiinativibpte dnformnation isfizt interfreted Umm mowtiag acvolumed uded
in the real tine  r.ecaordi na%{d&ﬁgxrig uction. attribute jnfqorpation. Real tine

recor di ng/ r eprroGBEPS it et BreqrAcHirapoduces wesl fime, acording g fthe

recor di ng/ r eprigeippdtb@hiddnidiioRut € i nformation. Wen the
recordi ng/ reproduction bit rate is changed in each section, information

associated with a plurality of bit rate values and sections (e.qg.,
position information) can be stored.in the real time recqrding/reproduction
attribute inf B@%mﬁﬁor%ﬁw@%m#m@m grmaop fe.g-ridentifigf = e’)
recor di ng/ r epraiehiifth 4 file M RirefaPEmb cbRES id i

recor di ng/ repr oduct ir(;@;t attri bu(fle I nf or mat icon. %%g{dﬁghdgqu%ﬁd%?%%ﬁ#grgﬁat I on

of a spindl e Gmededordiog/reprddurtivnatingtarie bforminttian N dandng informgtidohen the size of
recordi ng/ reppoduct.ion bit.rate information, In additign, file defect

managerment i niSr T CPRtEUoRy, Floree josk, Ffiskdng dbe condiion of jexpressign 1,
i nformati on, fodubdh PEBmeNGhiddasidn fhpe B?ﬂ-in A RihEsO pr i on
attribute i nf%?nat I on. Thgt IS, |Qt1! fifog (?e ectg nanagglglencgh{l}%({)u?nas?(%%’i S
stored in t hereceing/eproductamobidi ragy freformationt iand Aifririatio con Mifeo cOBlg1RIS
repl acenent of a .defective, bl ock w ”1 . .
recording/reproduction type, at least one can be stored in the real time
recording/reproduction attribute information. Here, if there are three types of discs A,
B and C, the contiguous recording/reproduction type information can be predetermined
as follows:

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

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

recording/reproduction attribute information.

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

_recording/reproduction attribute information. Here, the control information of a spindle



a spare area is not attenpted when reading or witing fails, and further
reading or witing of the defective block is not attenpted. FmO@ﬁ@W?@O?
file allocation information such as non-allocation of a defective block
repl aced by a spare area as a data bl ock can be stored in the real tine
recordi ng/ reproduction attribute informatitédn. File buffering information
associ at ed w timotor han benahtainedly whirigatht @edoedih@rdpradubtion Biaghtd inBsfnmtiohack
buffer and the anobunt of data to be recorded in the track buffer at a tine
can also be stored as the real time recording/reproduction attribute
information. I@sieRashOfm1L Nk I t.orkn ny..real..tine. .

recor di ng/ reprI(E)ld‘IliJct i on ﬁzﬁ: %?%t?%@a %né%ntggfor%aﬁ(gmd%lpgl&qﬁemaﬁgmmm file

i nformation, falloeatithl infiainhieh, et @uibe iiftludsdng thé k&l Ble REbrdthg/leploat o ON,
the conditions for controlling real time files are classified into types,
and the i nfordfEbntenfegmatipe Thay iss ififile defest peavagementioorietion is swreddalthd reale

recordi ng/ repr, ' i ttribute infornmation area t hi .., easy
real time recor gl ngdrgiﬁg rJIp é%frﬁ S%Dunca’tténg’#e %@Wﬂ@“a@ﬂ@&%@f“ﬁ%‘%’&%%%%lo\é\%ﬂ%

fol | owi ng typespat afeaistioritdngiled>@ient@addhMi Wigthe failsy BRI firthé rERifs Rivridnat € of
| OVops, inpossibility of allocation of é”ajtwdatagbl os)ék to a defective Bl ock
repl aced by ao&prdsfogtieabloghis mohpiésseptbd.l i ty of reattenpt of reading upon
failure in reading; and type B: a data bit rate of 8Mips, possibility of _
allocating a data block to a defective block replaced by a spare area, and

i mpossi-bi | i t yFof exaagilé, SNPbilow@tib® adbAtatoRch hb&i—ﬁllod%aﬂ?ﬁ oRdIdafbcidl
|

ile,
referring to FIG 4 show ng an exanple of real tine es corrprlsegmg?
n ni num cont i §Aged sibrageard| arek saso@c dpiai ipck| cark deostoreddiis cthac esat dime t 0

th t O 12007 ,18 | i.0R, file Ais.a fil . I ri, eal
e’ epr oducteatinefpmgditlion BT ARimAdn FiedhBat lrseelarie ey he
condi tion of @¥prRER TWath thbe GIANI RES 0k o kﬂﬁ@%m& ouﬁtiokﬁa@téﬁe

recorded in real time in units of "four blocks. That iIs, the real time file
A occupi es biegeiked On the @ack3 buffer @it # titBe cbft, ali®, bel Stoseald ag 4thenreal dime. A

general file r%cording/reproduction attribute information.

Instead of individually storing many real time recording/reproduction attributes such as
file defect management information, file allocation information, and file buffering
information, the conditions for controlling real time files are classified into types, and
the information of the classified types is recorded in a real time recording/reproduction
file attribute information area. In this way, easy real time recording and reproduction

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

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

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

in reading.

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

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



occupi es blocks 4, 9, 10 and 15 on the disc. The general -file B not
requiring real time reproduction has a m nimum contiguous stor /Qh 07
conpri sed of one block, and one or an arbitrary nunber of segnments can
stored. This block generally corresponds to a sector of a disc. The file A
operates for real time reproduction, as fé8lows. 1In step 1, blocks 0, 1, 2

and 3 are readnvéntionf£Rle2A ist file kedmiriy &ﬂ&ﬁﬂéﬁﬁroﬁﬁéﬁcﬂ#%&‘ﬁmﬁhﬁﬁp@&ﬁgﬁﬁué he
blocks 0, 1, 2 and 3... In step 3, blocks 5, 6, and 8 are read. In step 4,

bl ock 11 is seiragrhioghosatiafyingthe mralym eespressmm bisamhmb rEsid 6f|ffom hlodks§ the ]L n
t 5, block n 4 ar.e ac npo ar.eas for
zoﬁltol guous bl ?Z:%éq Esz]a%% fﬁgdg%‘%%‘l?‘?%ﬂwwg Eﬂﬁ%m%%‘fa@ﬁ&ﬁ%l tape filgy &
bl ock exi st orcaupksSiflotkaan isnos,afges qfsalfllbem aRd 4 IR dh@@' Atée‘ﬁ&];al file B

reproduction, recordin [e’i's not possible. However a war ni ng
nmessage |ike %@lﬂi‘?sdll‘éﬂig 4y %d&@drié dnghedisc. Posasinbtabfiledhad reqinsingireal fitma
bl.ock and he file be stored

conti guous st k be. desi ted as on

in thg desi gna?lé Sﬁﬁ I e‘ﬂﬂ?ﬂw?%oﬁ%égl@léﬁ OIP%eeléloﬁ}%@mprﬁ%ofqnet%ku iyl one
requires storaggn atbltRury hlfibeé: AP sdenchitsUat Be sdrddN &1l tib CQNY GO Sndd @ age
bl ocks conprised of one bl ock. éél%}\ this case, the va {1}1%9“ l%n% &3
initially- desﬁg?ﬁé@r@farﬂlw mum contiguous storage bl ock is stored in the
information associated with the mnimum contiguous storage block Iength
included in the real tinme recording/reproduction attr: but es, 3U]E I

i nformation i MHE ARIA BferthRaborlrbR tRld R ﬁﬂaibh,ég ghiently store i1 es
makes real tinme recorg?rng/ roégr OdUCtlg% | rrp055|fb?e |§s stored in a current
real tine rehmt%blbbqu&ﬁrb&mdtﬂwes&adte attribute. This is done so that a

i |
];:al:grfj?ng/ergg&‘&g‘?&f%gﬁgslﬁgg%i? “rfg"u fgjnla s @ﬁ%@ﬁh"ebloglgﬁ?p di %lgg‘ﬂént di scs or
the same di sciy @4/ DbRE3, 6 Jggdnhrgd?[rpgeagresent invention, a driving

apparatus, such as a CD drive a DVD drive,
In step 4, block 11 is searched for during playback of the blocks 5, 6, 7 and 8.

In step 5, blocks 11, 12, 13 and 14 are read and played back.

If no areas for contiguous blocks capable of satisfying the minimum contiguous storage
block '
exist on a disc upon storage of a file requiring real time reproduction, recording of the
file is not possible. However, if 2 warning message like "contiguous. recording is not -
possible. Shall the minimum contiguous storage block be designated as one block and
the file be stored in the designated block length ?" is sent to a user, and if the user -

" requires storage, the file can be stored in the minimum contiguous storage blocks
comprised of one block. In this case, the value of the initially-designated minimum
contiguous storage block is stored in the information associated with the minimum
contiguous storage block length included in the real time recording/reproduction -
attﬁbﬁtes, but information indicating that the arrangement of currently stored files -
makes real time recording/reproduction impossible is stored in a current real time

- recordable/reproducible state attribute. This is done so that a file to be copied can be

_ éontiguous.ly treated as a real time ‘recording/reproduction file when the file is copied

“on different discs or the same disc.



having a seek tine (e.g., 150ms) significantly longer than a read tine
(e.g., 1.43ns8), which is expressed by seek tinme >> read tine, /ahs 007
realize real tinme reproduction if it satisfies the condition of éekxpression
1: seek tinme + read tine < playback time. Meanwhile, the m ni num
contiguous storage block imts the allocd@ion of a free block on a disc

to satisfy a pIn&ﬂé?%s@ﬁtﬁﬁ%rﬁiéhP@aﬁvinﬁﬁbﬁaraﬁig,esufzﬁ 8¢ a9 ekvEBRDS mcﬁ?ﬁ}é,sed

area having.no defective blocks or a rewitable area anbng user areas’ that
can be used byhayingpgaek tinfe fokge, Hi0nisheignifiomtlygonges thanor mgé tinledelg.,i 1s430r)| ned

16 bl ocks ; d._i . rrect.i on code CC | ock, the .
o1 ocari on of MBS o nSleR fims C2UeRT hine el g ool Hraispro Gerinn:
free bl ocks. AFRQatisie i) doRgioh OF efireRiciat @eégc.: 1B+ réhdhe @p%gi,;yk%ﬁar 16

contiguous free bl ocks rangi ng over two ECC bl ocks. Here, m ni num
contiguous storage bl ock has the purpose of recording and reproducing a
DVD- RAM i n an ECC nit. Wen all real tinme data i.s stored, on

physi cal | y- cor{&?aélt‘i‘gﬁg" th? BrREug}cantighous ,stomgegng(pjgﬁ%ts dipcationpfa fragplock
recor di ng/ r epraaduidel ' AcIalMcTeN {]ﬁﬂ,@ i ' 2ver,  since
conti guous bl ocks dgg%bdtsﬁriér)\éﬁi tel ydg)m st ,'ggé}gﬁdﬁ&n%r#%%ﬁ%ﬁjgﬁéﬁé%graﬁe&e

bl ock is cal daviaged dafedtivt Woedas atrveritablalardai amonpesaratias giat eqr Bcuied boa
attributes of a file, and real tine data is recorded in the mninmm

conti guous st8P4ye block. In this way, the interruption ofa screen can be
prevented. If an MPEG pl ayback bit rate (=Vb) of 8Mips, a seek tine of
150ns, a read bit rate (=Va) of 11Mops, a bl ock of 2048 bytes, and data
havi ng ECC bl Hdhs misiotunt contigueecstorage Hibclbisatzkined & Ieblosidegrangedinl@Gefodi Ng

medi um such as a disc,.t L ni pum cont i guous storage block S can be

obt ai ned acc &Wﬁ% Boqer{g%éghgchy@ﬁ ﬂ]g‘?caﬁ%b?%@q%hl‘wk BoEpeidible fgr leshthan

fol | owi ng expigesiiiods fréclbI¥bEs 310, i8d of a Fatz f B 120¢

...(2) Fromthis e%g?esméon, t g&lﬁ?r}lﬁﬁu%&fggﬁ% ?fgﬁgﬁ% b}s{{%grﬁgge po(ﬁsé){@{?]f%r ?@ 261

bl ocks. When @htigasBdBee bl&ks 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.

If an MPEG playback bit rate (=Vb) of 8Mbps, a seek time of 150ms, 2 read bit rate
'(=Va) of 11Mbps, a block of 2048 bytes, and data having ECC blocks each comprised
of 16 blocks is recorded in a recording medium such as a disc, the minimum contiguous
storage block S can be obtained according to the condition of expression 1 as shown in
the foliowing expression 2:

(1-Vb/Va)3(204808)11S > Vbseek time/1000 -(2)

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



data is recorded in units of at |east 261 bl ocks designated as the m ni num
contiguous storage block, real time reproduction is possible. I—(%)ngr/, (ﬁag
bl ocks corresponding to 17 contiguous ECC bl ocks can be desi gnat ed as% e
m ni mum conti guous storage block. Here, the predeterm ned purpose is to
ensure recordi ng/ reproducti on when the nm@i num seek tinme is 150ns. Wth
one ECC bl ock gaatrreshdedih uhfis Bf 2945t SeshioaalRd: &'E&?th@iaﬂ Hé'i%{{H]E fhagus
storage block, and a limtation such as the see t?ma_ad ed as Sﬁl(ﬁ)}v%‘%lﬂﬁ :
expressi on 2, sterage bleck rea kimel reprodudtion ispessibie. fldeweven 272 bloeks enessgomingnd
reproduction i assified. steps, ,and the steps.can be arranged as
shown in Tabl et%lf7I Eg'foém%d(ghﬁﬁlésrcaélf %%{%ﬁgaéﬂmrgmw%&wq%@%e step

1088 bl ocks ( E%cmrmﬁe,gﬁgﬁféﬁéteﬁﬁklﬁéﬂ bitBodctitto disiR reéo‘?&@@/g%&é}fcgg{} gq.%@&?on

between blocks requiring a seek time"of 600nms secon

arrangenent) dngumungsecktimetis Mdmst ep recordi ngt reproducti on bet ween

bl ocks requiring a seek tinme of 150nms first step 16 bl ocks (ECC
arrangement) ensuring recording and reproduction in an ECC unit (_ all
al | ocated bl of : LS [ : | S: 1l r nd
repr oduced by air@gﬁgiggg I%Ib%l?:%(dsfnﬁsﬁakt%?fgr;ﬁ/?%&ggwsﬁy&gﬁ%ﬁﬁoﬁnlﬁg& ‘?@%ﬁﬁ%’fﬁ
conti guous st ctoaags Wbk kndvnimitatiernieh as thedeok KmeddpehakshoWn 8@ eRpreésigh 2 50

that the bl ocks. ¢ e, .physically connected to each other, whereby real
time recordi nésﬁeﬁﬁgmgéﬂg %{Iﬁe@ﬁg&rﬁe@g@n@{gw@ag apcheproducHonds °1W$&¥ﬁdtlhf9r e
are three groupss ahd s iy Eﬂéﬁ ORL | us storage block: 16
bl ocks, 272 bl ogsk’s and 1433%§ang;%c S, aﬁéd t elﬁsqtg‘é)%ulgi me is 150ns, the
possibility of real time recording/reproduction depends on

[Table 1]
number of contiguous blocks purposes
third step | 1088 blocks (ECC arrangement) | ensuring real time
recording/reproduction.  between
blocks requiring a seek time of
600ms
second 272 blocks (ECC arrangement) | ensuring real time
step ' recording/reproduction  between

blocks requiring a seek time of
150ms

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

A/V data is recorded and reproduced by arranging blocks satisfying a limitation on the
minimum contiguoﬁs storage block whose number of blocks depends on each step, so
that the blocks can be physically cohnected to each other, whereby real time recording |
and reproduction can be ensured. For example, when there are three groups of blocks
of the minimum contiguous storage block: 16 blocks, 272 blocks and 1088 blocks; and
the seek time is 150ms, the possibility of real time recording/reproduction depends on
the method of connecting the blocks. '



t he nethod of connecting the bl ocks. 04/01/2007 21 That is, when 272

bl ocks, 1088 bl ocks, and 16 bl ocks are sequentially arranged, r /Oi/§%07
recordi ng and reproduction is possible, and when 16 bl ocks, 272 ocks and
1088 bl ocks are sequentially arranged, real tinme recording and
reproduction is not possible. Accordingl@] the mnimum contiguous storage
bl ock can be effectively recorded and reproduced in real time using the

al I ocati on of Dblocks by steps and the block connecting method. Meanwhil e,
if the end porthabif, yhen 272 plocks 1A88 blacks, edd Wb ipcks awscquentinky asariged areal

m ni num conti rage bl ock as sho in ElG v en the file is
recl)r ded accoLt%#é;%éort%%)n%taﬁ r‘(’%% cﬁ?‘bﬁ pSFSIW%WeMﬁ%E&EF’%Gm@ LR

bl ock, an atl t wlduls ard LOURSAIY kiidhgbllFeal tHRY RodIREIehd tkoddifiot W d bBAiRES?
are allocated but not recorded is stored as real ti

recordi ng/ reproduction information, thus allow ng real time playback upon
additional recording. JJhat .is, referring to Fl 5 showi ng .t he

one- di mensi on4 ccg%@’&%wmm%gﬂ‘?%gg or #’:18% 4 %ﬁfg’?ﬂ}’"é&f@‘{oﬂﬁé g dat a
stored in the réfrodudbdincedl tintH iR 18 ARG Mdeks | SR 0%
recor di ng/ reprébpéuct lon attri bu%h;g I nformation (ls%n g%%lgéi onq%eoglgﬁlecﬁ%gﬂ% of
a file, informgthadh on the position of file data, information on the
possibility or inpossibility of reading/witing a file, etc. is further
stored in file control information positioned at a disk block #1. Two

m ni mum cont i BaThid, B ndbREKS o EARR 1SR f . I are
allocated to first file dat&z}g pl acgd at Ia ﬁ@{?ab glc %ﬁ%f%gré?ﬁﬁﬁ%ks
for the ni ni nentigoens staragesblecloasahewh imEIG. 8t evenlwinnahefiletioresomed dedordig dat a.

posi tioned at di sk. bl ock #n,.and 200 data bl ocks and 72 .
al | ocat ed/ unrté’?,%"r W@@“&Pé’gﬁ? migpraur cPRiENPRTIQrage plocke an attribuipreprepanting thated at

a disk bl ock dfa bIMRRIR thd heiifeRlark | ofl] s Qo B SOPI €d
on the sane disc or different (ﬁrsag%E a%@%@gqutéggécfegﬁé%iﬁ{ééﬁfa\lslrgairmg? be
arranged on tieordingfeproilwagiondaformatian, thue allowing@édl eipteqslaytiatlo Bpdt Additiitaf

I nformation srgcgrgl%tg the file can be played back in real

That is, referring to FIG. 5 showing the one-dimensional structure of a recording
medium in which real time AV data stored in the minimum contignous storage block
is placed, real time recording/reproduction attribute information in addition to the length
of a file, information on the position of file data, information on the possibility or -
impossibility of reading/writing a file, etc. is further stored in file control information
positioned at a disk block #1. Two minimum contiguous storage blocks each comprised
of 272 data blocks are allocated to first file data placed at a disk block #m, 272 data
blocks for the minimum contiguous storage block are allocated to second file déta.
positioned at a disk block #n, and 200 data blocks and 72 allocated/unrecorded blocks
* are allocated to third file data positioned at a disk block #o.

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

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



time. If the arrangenent of the data bl ocks is not possible, the data

bl ocks are arranged on the sane basis as the arrangenent basis @&{gq@ej@b7
file blocks. Here, the real tine 04/01/2007 22 recording/reproduction
attribute information maintains the original attribute information, but
the inpossibility of real time recording/pgproduction is set as a current
real time  recetstdinbeipr@ROs iDL itforhRicanidihtids Be oALRRY at¥BERB ifBrmation,
operating-system (O5) detects defective blocks on a drsc upon copying ~of a
file, data bl deitdhe imnessibidity etirealime besondingrepedivictorisrsst aber arkant raf titee

original real i recording/ repr ction attribute informati on and nmedi um
def gct managens T@%EBH@H@W@E@%&E‘&& in a secondary defect list (SDL).
For exanpl e, when the m ninmum contiguous storage block is 40 bl ocks as

shown in FIG 6A . data blocks are arranged in consideration of a
def ective ar eailss, vhediagoptmatispystem (O$)adetaets defectimoblocksorF disc Gfbn @pyirighe

ot her hand, when 4 h does not detect. defects.recorded in_the SDL, data
is allocated ﬁ& ﬂi?’?@ﬁ%@klf&ﬁg)rbet%ﬂ? RSt he przange E‘??Flﬁ‘éﬁratd?lb%ﬁhﬁo'_é&mal real
application pg & hukd iR SER Ak :

rgcr:)ordi ng/ r.epréi%%tmi)%d%{gﬁe 1‘rzllra%){uttﬂ)gl %ﬁ%glrtérqrﬁt I on gasﬁgh@%%n&%&l@aﬁ?ﬁ 7
i s a fl owchar tnfoinhation rexpided irea seegndadudsiferg list¢SDDY Ros exenple adheh itEminimum

pr esent i nveRoRomerpet ot s i iesh ereravpiaf - o dpiapioskoe sEaEe
player reads goyletiRondt %Qiefécﬁ@@é%ﬁ' 6r dLRe tc% Ebfpg'ﬁagge ?ghlzg?shm?{l .93 Rﬁ[@nﬂq ghpon of

whet her real tine recording/reproduction n t exlI sts on e vol une

area i s made ihe athaphasdO®hen ther ©8|dokes mot detestatefiongtecoded G ghd gDL'L ﬂ&t@riﬁﬁ]'g i on
exi sts on the yolu ea, playback of files is set in consideration o
the real tinmed ‘E&@Hﬁ? %ﬁﬁ%ﬁ&&ﬂ ithsndstestive hlackswea inrpnsapplicatiopgrogrem fort j s

determned in ) d r ih . NP
recor di ng/ rep(r:o uctalﬁg%l%?lﬁ; S?Jnt{gtﬁiogﬁéagg?]gtré&g% %}ﬂ%rvol %cﬁlféﬁtg;bggfmfo&ngpﬁxb of
t he vol une arasshbendwhfl.aiBed in step S105. Thereafter, a file is read in

step S106. It is determ ned whether real tine

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

- - recording/reproduction information exists on the volume area, playback of files is set
in consideration of the real time recording/reproduction information, i step S104. If

it is determined in step-S103 or after step S104 that no real time recording/reproduction
information exists on:_the volume area, reading of the volume area is completed in step

S105.

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

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



recordi ng/ reproduction information exists in the read file, instep S107. If
the real time recording/reproduction information exists in the (j@laglf/lj@@7
pl ayback of the file is set in consideration of the real tinme

recordi ng/reproduction information, in step S108. If it is determned in
step 5107 or after step 5108 that no real 28i me recordi ng/reproduction

i nformation exiwhétBerithe telbtime agtofdin@reptddacti@fidfdrink@on Basteay 84, Basdp $19.

consi deration of 04/01/2007 23 whether the real tine
recording/reproduction information has been set, in step S 109. Here, when

real tine rec uctio for I on .exi ts i.n t vol une structure
area, steps SI %E Gé'ngg% er% Oﬁ@qlg%é’r%‘ﬁil%\g%?%%m %ﬁﬂsmﬁewg{mts

recor di ng/ repr@fh,lcstqﬁsn sii of oaaaatsuow B%y St bélépetfohﬁecponwis%l WH&P BBt kR
area, steps S 10 S 104 and S 105 nay not be perfornmed. FIG 8 Is a
schematic bl odRCCthaqF%’m@ﬂU@mf hms!ﬁmgliﬂndontmbfﬁoiﬁmmgmp;immﬁlﬁﬁ 0
be applied to nt|o e function of the apparatus for
I‘eCOIP(F;I ng and st pgﬁﬁ%gﬁ@%&y ﬁtnﬂ'g?dr:g a recordable and rewitable disc
is divided into recording and reproductlon Upon recording, a codec 110

conpresses and encodes an audi o/ video (A/V) signal from an external
bi t st ream usi A8 isracgbensativi bleck d;l@gtpmeﬁsu dist 1scirding, andmbruduch%sapjbatams to

conpressed ac rd| are rd|ntre uction rate tg a track
o Fer 120, - 16 g b Bue e el bk Biriorce ezp%m forgbeording and .
error-correct i QReRERE ANCiplsing YMd Eutcﬁﬂi 284 FdYrithBIB Glsc RUEi feled 10 redof N
error-correction encoded dat a a% acwrltg reaé(}%% rgte a, ang %p?p s the
result to a paasugprodnetion140. Al so, the ECC 130 appl ies real tine

recordi ng/ reproduction information generated under the control of a
controller 170 to the pickup unit 140 so that the information can be

recor ded on aUel ¥ERiig! H6ddE P10ERRreRls Adlehl e ANLIARY vl AT B0 Y52

The pickup unit 140 converts the error-correction enco

radi o frequengyeXtREpl bitgreain esim rquedettsmitvel dimmegival schems, ﬁidSWniéiOdata
160 for_driving the

f dl t
i se 150 1 s CONETIIY BOPoRERbRA oo eeRoRbsioBgR R (V0) Snalresk BReTiz0:

control l er 17@g error correction encoder and decoder (ECC) 130 error-correct encodes the data

written to the track buffer 120, reads the error-correction encoded data at a write/read
bit rate Va, and applies the result to a pickup unit 140. ‘Also, the ECC 130 applies real
time recording/reproduction information generated under the control of a controller 170 -
to the pickup unit 140 so that the information can be recorded on a volume structure area
or a file control information area. The pickup unit 140 converts the error-correction..
encoded data info a radio frequency-(RF) signal and records the RF signal on a disc 150,
Here, the recording rotating speed of a spindle motor 160 for driving the-disc 150 is
- controlled according to a servo. control signal from the controller 170. .

Upon reproduction, when real time recording/reproduction information is stored in the -
file control information area or the volume structure area, buffering information
associated with the amount of data to be initially read from the track buffer, file -
allocation information, defect management information, recording/reproduction bit rate
information, etc. are read in advance, and reading of file data is controlled on the basis
of the read information. File data to be satisfied by the condition of the minimum =
conﬁguous storage block is read from the disc-150 at a write/read bit rate Va. The read



Upon reproduction, when. real tinme recording/reproduction information is
stored in the file control information area or the vol une strucd,wglqzr 7
buffering informati on associated with the anobunt of data to be initially
read fromthe track buffer, file allocation information, defect nanagenent
I nformation, recording/reproduction bit rage information, etc. are read in
advance, and rfRdafagds &rorfdolrectida ' Wikh b ad
information. File data to be sa?ia%(#d?%gpg%@k?eg?ondl %?%%ﬁﬁlt?#e@%ﬁl%%%
conti guous st oedbetragkduiter £2¢. eBw dodemnd treadsidata virbifeneatd thee tvack thafee 2l drithe r at e
Va. The read 04/01/2007 .24.file data s error-coyrection decoded by the
ECC 130 via t HEY mafly “’M’G,fat&ﬁ}d%ﬂf‘f‘ldﬁ%ﬂiw r¢ad dafis and wprodgeast AV dte.  The
codec 110 reads data witten to the track buffer 120 at the

recordi ng/reproduction bit rate Vb, decodes the read data, and reproduces
AN data. ~WenWhercmcdiding/repypdocingi bg bate rimfornativhorexistsd oin etké Stéal  time t he
real time recordi.n Iregﬂ(%&iOdUCtion i.nformation, the caontroller 170 obtains

the control i APSFHE ysHon mlormstinpy the sentrilen K9 gbitaing the gontrol information
recordi ng/ repr, q;éqg | Walj L (o)1) ; e pi ck nit
140 and the Egg 13 Pﬂé&ﬁx&%@%ﬁ@(ﬁ%@éﬂ%ﬁbﬂgﬁ% éﬁgﬁggp? P\%IF%‘Q%(%%W% “’%i‘?“’?o a
servo nmechani $rem e @ickOp it #40vindthesPOGi180, dntiear drbw mof o9 Merspindicfotor but
recordi ng/ reprpduci ng data .on a disc to which real tine real tinme

recor di ng/rep?‘%ﬁ&é??’gﬁn f5But es are provided, in a real time rewitable
(RTRW system The RTRWsystemis conprised of an application |ayer 201 for
produci ng a command associated with AN data recording/reproduction, a

W ndows ker neFIORisfaciew shawing el oy of buntgol Anwepdlifgrepestihcing Lol ise
driver 203 hayi a file systemthe sane as the file systemof a DVD-RAM
devi ce dri ver ©rfich ﬂeﬁgm&e rserdingFepradueiion atrdhutes sreprevided, iya reabtime e

conmmand interﬁqﬂg{m ?TR Lndows kernel 202 by transmtting a driver
command to a drive % 4, {Izérsgg,t&ghe W ndows kernel 202 and the device driver
203 correspond to a file systemlayer, and the Wndows kernel 202 can be

called a ker n'ﬁ!lc le'ﬁwgystem is comprised of an application layer 201 for producing a command
associated with A/V data recording/reproduction, a Windows kemnel 202 for interpreting

the produced command, and a device driver 203 having a file system the same as the file

‘system of a DVD-RAM device driver for requesting a corresponding function according

‘to the command interpreted by the Windows kernel 202 by transmitting a driver

command to a drive 204. Here, the Windows kernel 202 and the device driver 203

correspond to a file system layer, and the Windows kernel 202 can be called a kernel

.~ layer.

FIG. 10is a'blockldiagram showing the flow of real time recording/reproduction data
for a computer system among RTRW systems. Upon recording, the following processes
are performed in a multitasking manner: storing A/V data input to an A/V encoder 211
in a computer main memory 212 in real time; storing A/V data stored in the COmpute}
main memory 212 in a first-in first-out (FIFO) file of a hérd disk drive (HDD) 213; and
storing the A/V data from the FIFO file of the HDD.213 in a DVD-RAM disk 214,

| Here, when a suificient main memory exists on a computer, the FIFO file xiaay not exist

- -inthe HDD.



FIG 10 is a block diagram showi ng the flow of real tine
recordingtreproduction data for a conputer system anpbng RTR\Nsyggg@q/ipgr)
recording, the follow ng processes’ are perfornmed in a nultitasking manner:
storing AN data input to an AN encoder 211 in a conputer nmain menory 212
inreal tinme; storing AN data stored in t2§ conputer nmain nmenory 212 in a

first-in firstugsh rdpkdduediod, alpocls fr bafigd D%Mlaaﬁrﬁdﬁ@ﬂ{e*ﬂ% -RARE i8R 914 3 fQ—iel ng
the AN data fromthe FIFO file of the H 213 in a DVD-RAM di sk 214.

when a suf fi ci eavputer maimsreoroyy 214 intreal simesanderpotess fortreadhgltmw kietarsa;renhot
exist in the HDD. 04/01/ 200/ on,r ess [ storl ng
AN data from t1 WMRWW%J%T& éﬁ”ﬁf\/\?ﬁ gf’re#f%?ﬂe ﬂ%‘?

time and a proggss for reading the AN data stored in the maln menory 215
t hrough an AN decoder 216 are performed in a multitasking way. For
exanpl e, the function of a RTRWsystem using a Wndows kernel is divided

into creation.of a fj tﬁﬁ} Fg& tinme recordj.ngtreproduyction
attributes are Provt d © CPB’EQ 3 SYSteR using p W Indgws erF’%‘d%Flﬂilﬁlf'él ingyt a
reproduct i on, lalien Rl ekieq8 wiRf hﬁle &L&aingﬂe%@gﬁtupﬂ%&ﬁb%y at I ons

wi |l now be descrlbed referring to F creati ng ’[lrre
recor di ng/ r epratideationcef 4 dhte arday datlaereéordm'g date pepradivitiod Otldta Ideletioh, AEI file

(application p a t called to  create real tine

recor di ng/ r ep© !ﬂfglgt %&‘gﬂ‘g ‘gg‘i ﬁ-‘nﬂ)“é‘ét‘@llfl}‘wé CW@QFSﬁFﬁ%BH{&tBEIGaQer 201
assigns a file attribute as FILE ATTRIBUTE RTRWto a create file to create
the real time recording/reproduction file, and calls the Wndows kernel

202 as in t he <tithchofivgeatiag angl dmeesanging/reprodetiondilee = CreateFil e
("AVFI LE. MPG', FI LE_ATRIBUTE_RTRW .. In the second step, the Wndows kernel
202 orders the DVD-RAM device driver 203 to create a file. In the third

step, the DVDRRAMAIGGSa Windihs el 98t @Pfticafofprogramming interface) called to
create a real time recording/reproduction file is a create file. The application layer 201
assigns a file attribute as FILE ATTRIBUTE RTRW to a create file to create the real

time recording/reproduction file, and calls the Windows kernel 202 as in the following

- example:
example: FileHandle = CreateFile ("AVFILE.MPG",FILE_ATRIBUTE_RTRW....)

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

create a file.

In the third step, the DVD-RAM device driver 203 designates a
FILE_ATTRIBUTE RTRW attribute when the file generation fimction is ordered.
* - When the FILE. ATTRIBUTE RTRW attribute is designated, file control information
is stored in an extended attribute area of a file eniry, 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 eﬁtxy. 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> ' '



FI LE_ATTRI BUTE_RTRW attri bute when the file generation function is ordered.
Wien the FILE_ATTRIBUTE_RTRWattribute is designated, file contr@4/01/2007
information is stored in an extended attribute area of a file entry, a
streamdirectory ICB (information control block) area,. a file identifier
descriptor area, or a file type area or fR8g area of an ICB TAGfield in a
file entry. Helndbe fiist stegtacWindbos ketneDAPC&iled ke slideste 38 blIVReR dRedNed drkg | S
created. <method of allocat] g/g an_al | ocat ed/ unrecorded area of a.real tine
recor di ng/ r eprdduedliteee reeqrdias/repodyetion file is 2 sctifide poinier having sseek funetivitn fows

kernel API cal I - an | ted/ unrecqrded area areal tinme
recordi ng/ reprdgg%cﬁ}oﬁlef él.‘h%g ] Is??lalag’ert QP ?Itg B 1‘[%8?%}% A2 sogaﬁ fFﬁﬁé‘ﬂf‘on.
I'n order for rebwdiapféprodiction filayeadvahide dsCarilfocalel AGREErded dRhAsARGR Rfa @

real time recording/reproduction file in advance as an

al | ocat ed/ unr ERBHEWH cantigionsstprge blogk, the setifile pointer oallsi the Sisdewokergel 2020ck,
the set file ihp{hgrf ]if_oaOl'ihé)e:Eahe W ndows kernel 202 as in the follow ng
exanpl e: exanpt & PELOUOTIEEXANRE (5| eHandl e, 8 1024 1 024, NULL, FI LE._END)

Set Fi | eBi tr at exddiplee HandeiloPéinit (Hileflahele®al 02£ 11 Y24 RUIRLEL BT ecessary

for real time recording/reproduction can be pré- al'located n advance as an
al | ocat ed/ unrecor ded st &etileBityate FileHauilEbitaBi)t rate (Fil eHandl e, bitrate).
Here, when the application |layer knows a bit rate, and an APl for
converting the bit rate into the nunber of blocks exists in the file system

layer, the nuNeaiatiofly Pl @k dreqteadsnay f@ﬁreﬁhﬁm@‘%coﬁﬁﬁﬁ/ﬁr%ﬁﬁﬂtEﬁga@ﬁe phe data

area necessary for real tinme recording/reproduction
al | ocat ed/ unr alesettddins advance sisngn t dlocSed/Miteebided ttate using tthe Seetikdtrate ep,

the Wndows kgt 02..0r de t he DYD- RAM devi ce driver 203 to, seek for a
file. In the ﬁ#ﬁé‘@f’%ﬁ{"“‘&h e’b’v}}iﬁﬁé}x &g@i‘%‘ﬁ"’a hy%‘fm?@@ bitfatexand an ARLfor ¢ e
recor di ng/ r epgciekinQhe Bit kdth Bth QFe A% ' istOinfthb ! ing
of the file seeki nggfunctiotn, and g@?ﬁregﬁggﬁgﬁﬁé%%ngfg{el#%fg%sgﬁr?xggaa@égﬁé area
as large as tmanbesefblecksmbtaimediiyrths API can be secured as the data area necessary for real

time recording/reproduction in an allocated/vnrecorded state using the SetFilePointer.

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

- seek for a file.

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

plurality of areas are arranged in an ECC unit and can be allocated.
<method of recording data of a real time recording/reproduction file>

~In the first step, a Windows kemnel API called to record the data of the real time
recording/reproduction file is a write file. The application layer 201 calls a Windows



according to m ni mum conti guous storage conditions (for exanple, file

defect nmanagenent, file allocation, file buffering, the magni “0143/?&/?007
m ni mrum conti guous storage block, and bit rate. information) specified In
the assigned real tinme recording/reproduction attributes, as shown in FIG
11. One pre-allocated area or a pluralit®27of areas are arranged in an ECC

unit and can Deralusiogtewite fikeistin theobllowingrethmpledtstor® teabtin@@latd: | M
recor di ng/ reprodu'c} ion..fil e> the first step, a Wndows kernel APl called

In
to record the ¥R WVitalile EieHandie AV Sudfend g 0RepHEduIE) file is a wite
file. The application |ayer 201 calls a Wndows 04/01/2007 27 kernel using
awite file as in the followi ng exanple, to store real tinme data:

exanpl e: Wit dhithesdcbid etepnlt aviiBivk fkeineB202 B4R, thiele Alobdding funkhisn S£aRN
step, the Wndows kernel 202 calls the file recording function of the

DVD- RAM devi cdYiPiRAM deyipe driger 8.t hi rd step, the DVD- RAM device driver 203
checks if real tine recording/reproduction attributes are assigned to a
file, upon calling the file recording function. If the real tine

recordi ng/ r eplwdthet dtonl atdp] | hyt EFVDIFARS Jetie@ddrivth 983 achRkdeir tEEOfHed s
recorded in an all|ocated/unrecorded area according to real time recording
condi tions. UBsAdiegrspendaetiontsibutes ang dsogaediy/aline apondaliing tafilexeatrding he

i tud f, ta i d .th licati. 201. Th
N e of gLt Sl gyl LSRR AR B AR ol on Loy 201 he
desi gnat ed asrdcbfled @Pdecoried i analRCtedehf-eRdofLGh h%rdiﬁ%ﬁ 1RGSR Rrdi gﬁr d

the left-over unrecorded data using a seek command Set ePornter w
reference to ¢MditipnsyRpontecorting, vdwndwtallocatediumgenirded aremexdst, theamb@fitudever

data. That i in El 2A, .AN.dat 321024 bytes is_recorded

iﬁ gn al ?oci’i fy Eﬁeﬁ;‘%ﬁ}at‘%ﬁ?& ?a@’_hfg%ilij?ﬁ%by @H&%/ﬂ?nislﬁl’eig@i pre1. and

the residual gloeses dnsalibbdtéduRbdoRfedlaRY RS @'ﬂﬁeﬁ@%&ﬁ&yfd&{r&ﬁgkﬁ?gd&ﬁ . As
abl e

shown in FIG 12B, when the anount of data recorded In a var witten
of the appl iatibuiss to mepend tixolefiiover epecarda datawsingtdhseclatdrmmandBédFilePuined ed

area is 32 1%411-1be¥"érgl§ce to the amount of recorded data, and again records the lefi-over data.

‘That is, as shown in FIG. 12A, A/V data of 32_1024 bytes is recorded in-an
allocated/unrecorded area of 8 1024 _1024 bytes shown in FIG. 11, and the residual area

is still allocated as the allocated/unrecorded area.

- As shown in FIG. 12B, when the amount of data recorded in a variable written of the: -
application layer 201 is reported since the allocated/unrecorded area is 32 1024 bytes

- short, the file system layer automatically pre-allocates an unallocated area using bit rate .

| information designated through the SetFileBitrate. As shown in FIG. 12C, the residual .
.data is recorded in the ECC block unit. When a defective block is generated during:
recording and an-error is thus generated, a block corresponding to the defective block

is excluded from the allocated/unrecorded area as shown in FIG. 12D,

Here, when the bit rates for sections can be distinguished from each other, information
associated with the bit rate for each section can be recorded in a file control information
area. That is, FIGS. 13A and 13B show an exampie of a plurality of bit rate values

- (here, Vi, V; and Vs3) and information associated with sections stored as real time



short, the file system|ayer automatically pre-allocates an unall ocated
area using bit rate information designated through the SetFil e&biygtle/.z(;f@7
shown in FIG 12C, the residual data is recorded in the ECC bl ock unit.
When a defective block is generated during recording and an -error is thus
generated, a bl ock corresponding to the d@Bective block .is excluded from
t he al | ocat ed/ woordingfrejgroduation irdSmsdtionin i filedofiroliRformitRmSreaNiR diltereli bit
rates for sections can he.di stinguished fromeach other, information

associ at ed wi t1RE BPYidedingdiferenbaeehonse dIGEnl XamndbBD gy sleckampleiof ohe
control infor 1 r i Fl,GS,  13A.and 13 how .an anpl e, of a
plurality of Bi? % fa%aé&g%&egbﬁ%%faes,m ﬁne\ffméﬂlﬁgﬂmo‘gﬁgo? fﬁf‘g’?‘f?&ﬁ‘g?]pa file
associ at ed wi tdontreCinfornation aegtvida andadéntichlit A4 BYreA8¢d in2@e entire file data
recordi ng/reproduction information in a file control information area when
different bit S°f%fes are provided in different sections. FIGS. 13C and 13D
show an exanple of one bit rate value (here, Vb) stored as real tine
recordi ng/ reproduction information in a file control information area when
an identical binethidal &f réro@icy Ra0kird rdcBRlifHepfoubtidnriidab@> section. <net hod

of reproducing real tinme recording/reproduction file data> In the first
step, a Wndows kernel APl called to reproduce the data of a real tine

di ng/ i il el i]e. i i I 1 |
L Wndons | korR it Reba, Bl kaRE AB! Faned 1S ribiustithe, daaian el e
reproduce r eakechidifie/SptcducticGERS 8 reddsMEFThE a%plication layer 201 calls ﬁév 0

(Fil eHandl e, AV_Buffer, 32 1024, NULL, NULL) In the second step, t NAows
kernel 202 or 8&nrel using tvmakiils asdnitbefolfowingrexatiple; o repoddcearehi tirre dita: t he

third step, t D- devi.ce driv e ifre time

recor di ng/ r epr o"’é‘fPX‘?-i@ﬁ&%‘?ﬁ*’?‘Bﬁﬁ%@e’ﬁe‘f&%’MﬁM@ﬁ%, when the file
reading function is ordered. If the real tinme recording/reproduction
attributes are assigned, AN data as long as the length for reproduction is
reproduced frkrthasecond sep, theaWislows kemel 203 drders the VD-RAM deeiee drive 20950
condi ti ons.

read a file.

In the third step, the DVD-RAM device driver 203 checks if real time.
recording/reproduction attributes are assigned to the file, when the file reading function
is ordered. If the real time recording/reproduction attributes are assigned, A/V data as
long as the length for reproduction is reproduced from an A/V data area accdrding:to

real time reproduction conditions.

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

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

recording/reproduction.

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



Here, when a defect is generated in a block to be reproduced, a read

command indicating that allocated/unrecorded file attributes ar i%
but not read is transmtted fromthe DVD RAM device driver 203 (?%?ta?lie 67

drive 204. a real time recording command and a reproduci ng comand provi ded
by a command. interface of the DVD-RAM degi ce driver nust be used upon

real time rechith gl 66 OBeRiPAROMTIRE Al s tHEWIARS KR! APT tof Rftke %ah‘fm
recordi ng/ reproduction file data> 04/01/2007 29 1n the first step,

" Del et ePar t Of Ffithe datgolmtepldimerscordmgiepradiesion Giten dh owlet tot delaepat ef mpalrtime of
the data of a yeal ti recor di reprogduction file, In order to delete
part of real t(lial the, Eggatlpﬂiaygb%ﬁ ‘E@giagﬁmﬁ%‘ﬁ%{ge @'Psﬁlgltﬁes %éeqw Hilgoanel
usi ng the "Deligtﬂ%nb%iéxg{ﬁp% in the foll owi ng exanpl e: exanpl e:
DeletePartO File (Fil eHandl e, O fset, Size) In the second step, the Wndows

kernel 202 or cdxesplehPelyBarBfFitbarilcHawnlé, OffsctBiz:)t 0  del ete part of the
file. In the third step, when partial deletion of the file is ordered, the

DVD- RAM devi ce driver 203 checks if real tine recording/reproduction

attributes ar gn #eSkaii@%ehOthb WinldwEikernd B %FEHE@D@?}}%AM gé(}i&”drﬁ’é& i’o}t% area

according to real tine conditions if the real tine recording/reproduction

attribut es hadeletegent ofdle fileed. Upon partial deletion of a file, a file for
managi ng a dunmy file or an ECC paddi ng space list is created under a root
directory on a systemfile. FIG 14A shows an area to be deleted froma
real tinme fil ¢ iHe il SRoAVhdpba+ikiSd gk i _ I Ahe del etion
area is allocated to a P’r ee&g?ez; ase%st{loglvm | nﬁ{flnigi%%éi%.‘ t%%g&gn c%g&cg

section pert ailriver@08 cheche ifded! ¢iniecarcarding/remodure om atifufestire sdsighad ¢ the figy er
is called a padding space. AN data in

t he boundary of, the del etion agrea, C pace. at
thi s paddi ng a‘é"p‘iﬂé%e% %%M?ﬁ& g sRetiag £q feal type eonditigps ifcthe real imend
stored in an. | ' i 1:N N e
O O o RO AU SR ot Bl il UPdn Btk 60 o PPRRS

a file for managing a dummy file or an ECC padding space list is created under a root

directory on a system file.

'FIG. 14A shows an area-to be deleted from a real time file in which A/V data is arranged
in ECC units. The deletion area is allocated to a free area as shown in FIG. 14B, and -
an A/V data section pertaining to the deletion area, among an ECC block ranging over
the boundary of the deletion area, is called a padding space. A/V data in this padding
space is managed as a separate file on the system file and stored in an. aflocation-
descriptor (AD) list in an ECC padding space list. A/V data hot pertaining to: the -
deletion area, in the ECC block, is stored in the AD list of a file entry. ‘The ECC
padding space list is again updated according to a function such as deletion or writing.
When an application of the method according to the present invention is an UDF

system, the ECC padding space list can be described by a short allocation descriptor.

In FIG. 14B, the A/V file space and the padding space of the ECC block ranging over
the boundary of the deletion area have extent lengths. As shown in FIG. 14C, the AV
file space of the ECC block ranging over the boundary of the deletion area has both an

- extent length and an information length, but the padding space is managed as an
allocation descriptor having an extent length and an informaﬁoﬁ length of "0" in the AD



deletion area, in the ECC block, is stored in the ADIlist of a file entry.

The ECC padding space list is again updated according to a funcd}) S
as deletion or witing. Wen an application of the nethod acco?%%zglt/gfﬁﬂg
present invention is an UDF system the ECC paddi ng space |ist can be

described by a short allocation descriptoB In FIG 14B, the AN file space

and the paddi nigst &pacs/\ofiletehey. Efe 4 AOKfikapate A8t R¥Giming'th theRRIA ﬁ‘%ﬁé?,%tﬁ@e
FI G N 11Te

del etion area have extent |engths. As shown in _ 4C, ‘the _ Space
of the ECC bl d¢kC blaelsiingsomenaged in the ddiibst yn be AMhBledetnet Inaliis easeathbasddigg h an

extent length n.infermtion |e but the.padd) space i s managed
as an all ocatsﬁg‘% cgIelsb("c:: gf’ﬁ?%raasﬁﬁ\%hﬁ%%g@?fué‘?ﬂ&qS@?FS?"I‘I&I -an i nformation

|l ength of "0" in the AD 04/01/2007 30 list in an ANfile entry. The an AN
file space not pertaining to the deletion area, in the ECC block, -is also
managed i n t hemthed eficlosing dwsalfimé rdcordinmg/reproductignhiile>case, the paddi ng

space can be defined as an extended all ocation descriptor of UDF. <method
of closing a real time recording/reproduction file>1In the first step, a

Cl oseHandl e f weHel 5t dedp, 5@1&&ﬁaﬁ§e%ﬁ%ﬂﬂ?§’@aﬂ%@é§§ kit wd Iﬁéfl.‘}ﬁﬁf t ..c}ors%%'

time file. In order to close a real time recording/reproduction Tile, the
application regjtmedie Madrtler to klpser nehb tirmeaecveding/Bcpratuction fikethelzpphthngl € as
in the follown anpl e: ex |.e: eHandl e (FileHandle) In the second
step, the wi mf‘é'gf %@fﬁ@?s %M&@@@Wﬁ?@@waﬁ%e&@n@ﬁa&éﬂ the dolleyvingeek
for a file. Igx ethird step, when the file closing function is ordered,
the DVD- RAM devi ce driver 203 updates file control information (file
entry, etc.) exmhplé:RoseifaodiewFilelfnndie)g., free area information, etc.).

According to the present invention as described above, real tine .
recording/reproduction attributes are assigned to a file, and the file is

recor ded/ r eprpdHs &dohd hd Wi - ( Bhafile. Lo this way, a
real time recordi ng/ore?)tg% e gﬁ’wflfef@ﬁe gg%f)@é}sathgﬁwRAIJIdewcednverE'O?to
seek for a file.

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

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

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

performed.

Furthermore, in the present invention, the control information of a spindle motor is



recorded/ reproduced in real tinme. Also, in the present invention, files are
divided into real tine files and general files, and defect man t
information, file allocation information, buffering infornationﬁggggaﬁ%gy7
magni tude i nformati on of a m ni mum conti guous storage bl ock provided in
each step are assigned as real tine recolding/reproduction information to
the real timnme ébthined Upam reelcointt Reordins/PEH6dictDn it atibe Hssdcid®] with a
recordi ng/reproduction can he_effectively perfornmed. Furthernore, in the
present i nventiesHdngAerreduciion bitirate dthiacorrollare the spindlemotorot or i s 04/ 01/ 2007
31 obtained fromreal tinme recording/reproduction information associ ated
with a recording/reproduction bit rate, thus controlling the spindle

nmot or. 04/01/2007 32 What is clainmed is: 1 A recording and/or reproducing
met hod conprising: arranging and recording real tinme files requiring real
time recording/reproduction according.to real time recording/reproduction
in a recording nediumaccording to real tine recording/reproduction
information for ensuring real time reproduction, and recording the real
time recording/reproduction information in a file type field in an (1CB)
TAG field of a file entry for a universal disk format (UDF) systemin the
recordi ng nedium and reading and reproducing the real tine files using
the real time recording/reproduction information. 2. The recordi ng and/ or
reproducing nethod as clainmed in claim1, wherein the recording of the
real time recording/reproduction information conprises storing the real
time recording/reproduction information in a file control information



area of the recording nmedium 3. The recordi ng and/ or reproducing nmethod as
clainmed in claim1, wherein the recording of the real tine 04/01/2007
recordi ng/ reproduction information conprises storing the real tine
recording/reproduction information in a file control information area of a
UDF system of the recording nmedium 4. TI82 recordi ng and/ or reproducing

met hod "as cl aiWied is dlaigledlisn 1, wherein the recording of the real tine
recordi ng/ reproduction information conprises storing the real tine

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

5. The recording a [ epr cing nethod gs clai.nmed in claim1l, wherein
the conpri sed st oftl%]gor‘glﬁgg‘?(gg TePTORECPR BT fGPPEIP®duct i on i nf or mati on
associated wth themeRal thde fédr@mel N S at i lenfk r tinme
files. 04/01/ 2007 33@?@ The recordi ﬁg ge%{j/ gir?&i egg%%ugigqr%ﬁ%]t tﬁ(g)% afs?ﬁgl ai med
in claim1, whereiceHig/eproduddiongaoobrdingetor eal timemecoriingy/proghctipr imdact i on

information conprigses,stori.ng the.real tji.nme recording/reproduction
information in a v%?oﬁ%gﬂefl ,afﬁcgl% gg r%i t F&ot Fl?fgﬂéfhﬂ% QfFRation fory, e
recording and/or reRER@UCke NRAOOGegtadidtiBh T shd n{ﬁog&iﬁ%é-’thém%ﬁi nﬁﬁlpe real

time recording/reproduction information includes ication

i nformation i ndi daedrdigg/repseductien infainatiomia affilt ope fekilin ae (I0B)ITAG field of
recordi ng/ reproducti.on., 8. The. recor.di a reproduci ng nethod as
claimed in claim fﬁlﬁﬁ%%foﬁatuﬂ’é’eﬁég(i’g( @?ﬂé‘%%@y%@@émmwdlwm
different bit ratggd and the real tinme recording/reproduction information
i ncl udes recordi ng/reproduction bit rate information which includes

i nf ormati on associreading vindh repredgaing | thes reald time pfiles abisihy dfe edl riade
val ues corresponding .o the different hit rates of the sections. 9. The
recor di ng and/ or f@g’f EPHY RSPt o) med in claim 8, wherein the
arrangi ng conprises automatically arranging file data areas of the real
time files

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

area of the recording medium.

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

area of a UDF system of the recording medium.

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

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

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



according to the recording/reproduction bit rate information. 10. The
recording and/or reproducing nmethod as claimed 9, wherein the r 64 birya%o(n
recordi ng/ reproduction information includes a nmaxi nrum al | owabl e va‘(ue

the real time recording/reproduction b|t rates. 11. The recording and/or
reproduci ng net hod as cl ai rred |n claim1l V\:hE.‘I’EI nthe real tine

recor di ng/ reprﬁt_)dUCh*gP?ec'oH{l 1’05‘&! th%ﬁ as cﬁ% %eﬁkﬁ%l 121‘”3{9%“&%"]&@% i.-rTE

conti guous storage ocks |t|on

of a current dat ar@bmigof%mamreéd?&ﬂg@e @Hﬁcﬂcﬁnﬁﬁtﬁmﬁﬁ&keo‘iﬂpﬁ‘i@e afffing T ead
time of a data bl qck to be pl ayed back next, and a playback tinme for

ensuring m ni num rﬁ:ar é@&@c@'ﬂ’@%@@d@gm mifermaion i Molumedfracture@pracdfuci ng

met hod as cl ai ned jj ?[PH% u§11ere|nthe real time files are arranged in
the m ni num contlguous S age bl'ocks. 04/01/2007 34 13. The recording

and/ or reproducing nethod as clainmed in claim1l, wherein the recording of

the real tinme_recording/reproduction information conprises if an end
portion of oné of F{]Pf‘ée?%@mg?lﬂdﬂf@rmmmgnﬁhnddmdahadiwclahndawherdwﬂmnenlof t he

t ck i one,r file r.ecor ded
M it aor the. i AR AR B oo RstideS i idation, mmeiien gl
time recording/ raﬂﬂﬁﬁtﬂi‘gtthﬁtﬂhé REDATE Filed Reqiite 3¢l hh{é%@or&ﬂffnlﬁ)?(ﬁdg@goﬂ hat a

nunber of data bl ocks corresponding to a size of the un portion are
al l ocated but unr ecor ded 14. The recordi ng and/ or reproduci ng nethod as

clainmed in cI i m n ni mu ntl uous stor bl o ks are
classified accor dllin%g rffct')) %ﬁ?ng}eor{ﬁ’ c18gp18 0d @dFl |“6ﬁla%§g’v
maxi mum seek ti Me.tipdd. fild ehave Cebmd \ﬁﬂﬁ/cﬁfTer(eﬁborb?td‘f%anﬁfﬁttHere tﬁﬁé" ed

in claim14, wherein the arranging conprises arranging t real tine files
in the classifi edredording/mpratuntiony inforsnativo ringjedés| edding/reproduction bit rate

information which includes information associated with the sections and a

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

9. The recording and/or reproducing method as claimed in claim 8, wherein the
arranging comprises automatically arranging file data areas of the real time files

according to the recording/reproduction bit rate information.

- 10.  The recording and/or reproducing method as claimed 9, wherein the real time
recording/reproduction information includes a maximum allowable value of the

real time recording/reproduction bit rates.

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

' time recording/reproduction information includes at least one of minimum

ccontiguous storage blocks satisfying a condition in which a playback time of a

 current data block is greater than a sum of the seek time and a read timé of a data
block to be played back next, and a playback time for ensuring minimum )

contiguous storage.

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

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



16. The recording and/or reproducing nethod as clained in claim11l, wherein
the real tinme recording/reproduction information further inclu r

real time recordabl e/reproducible state information indicati ngd@mﬁé'?ﬁe4£267
current file is arranged so as to be recorded/reproduced in real tinme. 17.
The recordi ng and/ or reproducing nethod &g clainmed in claim11l, wherein the
real time recording/reproduction information further includes:-contiguous
recordi ng/ reproduction type information classified by conditions for_
controlling rdal Theeechidigsandionecpeaddirigimethod madlaihed th claim 11, wherein the
recordi ng/reproduction_bit_ rate _information, file defect managenent

information, file E°PBlng pidhe reat Gmpascorhing/fepraductioninfrmagon ermeprivet om, and
the information of ehdiGofblbruil GORE G At FECLARS MR MiltSeard By ol8r the,

recordi ng and/ or repr Ing method as clained inclaimll I'n

04/ 01/ 2007 35 r ealnitiinmen coneigudis SEtage bictts 0hile thel ik déalBiink Aile fsubddi@dd in
includes at |least one of file defect managenent information indicating
that repl acenent o¥uif ¢fcdthemipipmyentiguoyy stprage blosks reeprding gathe repbtimof t he

recordi ng nmedi um r i -0f . tin f t.he defective blo are not
attenpted when r eZ%?%Igﬁlg& %@Fﬁ%ﬂlﬁ%&#@q @W%P%el%‘ﬁcaglflg g}?gf‘ f"érﬁg rr?% g?tﬁati on
indicating that a ilaéla bdresponding"®d additeealthel vnfilled ortidafl fet AllRatell A5k

repl aced by the spare area, and the buffering information associated with
an armount of data #¥®e99&dddnitially read froma buffer and an amount of data
witten fromthe buffer at a tine. 19. The recordi ng and/ or reproducing
nmethod as clainmed in claiml1, wherein the reading and reproducing the real

time files compri sBerescedidi BEH/6r iéprodiidEn@hRhod As ERBndd8A @laith N9, WhekeihThe and
reproducing a file as one of the real time files in consideration of the

real time recor digmaEp centigueusstorageitlockaate ghssified deeordipgito a simeof an error
recor di ng/ reprodu%g)hg&ionic%gglrgag%o&a%xi.stu%l ge%kttipn% vol une area.

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

contiguous storage blocks.

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

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

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

* blocks.

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



20. The recordi ng and/ or reproducing nmethod as clained in claim19, wherein

the reproducing of the file conprises analyzing recording/ reproglgugbilgr?@iﬁ
rate information, defect nanagenment information, file allocation. an ITe
buffering information according to the real time recording/reproduction
information in the volune area, and reaggng and reproducing file data in

m ni mum cont i guUOUS ;e LAk AQ6rdR ioh A8ofnhd i i / or
reproduci ng net hodreas cl ai ned g?ﬁﬁgflgu% 1, ¢ Aélr&élf%a‘%%%#e%gﬁlagogﬁgm
reproduci ng the r edétfettinmpagenieasinfonptiorsiadicatitgttieat rplicagemtoéh defectivedlockal

time recording/reproduction information exists in, a file area; and,
reproducing a fil e“’i‘tﬂag’iﬂ‘?ginh%?l’éf‘? Yra o the Freordgng medivep andrersading 97 FAsitBguct i on

information if the ' ' 1] ' - At LXIGLS in
the f1Te Caren, | poof GRUTE IREAFMAEAMSTRESOHE ERllnd O DRl hQBuR ALS | 1
claim 21, wherein alkeafeh hfor2idfién iddicatmgr hauaidag block he nbi hBocatdpoi thes

anal yzi ng recordi ng/reprqduction bit rate informati onb def ect managenent

information, file @afecsvachlenk teplednty ithm spairdres; jand the brBiesingy nformstigat i on
according to the rgg) i&éﬁité%@%@@%@ﬁ%ﬁg%ﬂiﬁ%&g LRGB! Rt Bad B8 T11€

area, and readi ng and repro contiguous Sstorage
bl ocks. 23. The r eqnduit 60daeHioen fromrthelbeliferat a8imbod as clainmed in claiml,
wherein the nethod further conprises: copying a file to free area from
whi ch a defective block is excluded, based upon the real tine :

recordi ng/ r epsgoducii qn . i I l on neyr def. . mgnagenent .
I nformati on P%géor Sléﬂé: %8?10@1&% aﬁ%&%%&m%g&r]%g g’i'eﬁhrﬁadl aféf?a@%é n}ngl%l? 31 Wﬁ“ﬁ‘ﬁ‘c}?%r
reproduci ng met hodesingndi reftdidingthe rédl &the il VoRiphisésre copying of the file
conprises copying the real tinme recording/reproduction
_ reading a volume area on the recording medium; and
reproducing a file as one of the real time files in consideration of the real time
recording/reproduction information if the real time recording/reproduction

information exists in the volume area. : N

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

 storage blocks of the file.

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

. area,

22, The recording and/or reproducing method as claimed in claim 21, wherein the



information and the file together. 25. The recordi ng and/ or reproducing
nmethod as clainmed in claim?23, wherein the copying of the file (?@Yr@fli/sﬁ%?
copying only real time file data based on the real tine

recordi ng/ reproduction information. 26. The recordi ng and/ or reproducing
method as clained in claim1l, wherein tgg real tine

recor di ng/ r epr oducfel ki i | : | 151 1

recor dabl e/ repr odultc‘;:|b{:t§ilaleﬂ:ﬁs1 EFEF% Eg&ﬁﬁ%ﬁ%ﬁ@%@ﬁ%ﬁ&% Irg %tg}l&?)?l ?l{shg%ssi bl e
to record/reproduafrmaton, defect managementrinfokmatione fil2allocdtivn infearton)gndret hod
as clainmed in clai , erein the nethqod further _conprises the steps of:
recordi ng general f GEANAR aCeRTERde ity reah tips desardige/aenredustion um

1§\
and copying a fil; 4 (o g R 21 KL
excl uded, based ulgggﬁﬁ?ﬁ%ﬁlﬁlggiﬁ%%?%’ reco%%%%}dﬁg%@g%ﬁé#%r@%aﬁﬁ%?%%n and
t he general def ectcontiguvamgsivespt blaekor mati on recorded in the recording
medi um 04/01/ 2007 37 28. The recording nethod as clainmed in claim27,
wherein the copying of the file conprising copying the real tine
recor di ng/ r epy0ducy ' ' il A her.. 29.. Th
recordi ng rreﬁ?gd ggiegﬁcgr&n%g%%ﬁ%gfo%ﬂ%é% é’rde%%r?lai‘ﬁg‘?@oﬁ%mné Vc‘)d{‘“ar é‘h‘?i |l e
conprises copyi ng mxthod fuethér dohipeisés: | € data based on the real tine

recordi ng/ reproductign information. 30. A recording nmethod conprising the
steps of arrangi nGOBHRE 3 Blede Breigyes Bam whicha defectiye ploghisrexelydeds hased ppan

recordi ng/ reproduggt. i | .14 Iy ingsreproduction in a
recordi ng nedi um g%:écrgérlﬁggéogdlﬁgﬁeﬁjp%d%ﬁ%nr@g%gﬁoﬁéﬁé g%ﬂf’%@ﬁ%?‘it&?ﬂ?%%%m i on
for ensuring realnfomimiohegoadtd Ohithdieccardihgmeiidi Ng the real time

recordi ng/ reproduction information in a file type field in

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

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

time recording/reproduction information.

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

record/reproduce a current file in real time.

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

| recording general defect management information in the recording medium; and

copying a file to a free area from which a défecti#e block is excluded, based

-upon the real time recording/reproduction information and the general defect

o management information recorded in the recording medium.



an (1CB) TAGfield of a file entry for a universal disk format (UDF) system
in the recording nmedium 31. The recording nethod as clai ned i HM
wherein the recording of the real tine recording/reproduction mﬂr@%‘nﬁ{gW
conprises storing the real time recording/reproduction information in a
file control. information area of the re@@rding nedium 32. The recording
met hod as cl ai2ged Mhe gdcBidigdRethdld 8¢ QhitnedNE claff 270G el ihd BSyiBalf thd Filke
recording/reproduction information conprises storing the real tinme

r ecordi ng/ r epr oductdroprising copying themeal tima récotdingfreprodwition inffenmation aml the fle of a
UDF systemof the,recording nedium 33. The recording nethod as clainmed in
claim 30, wherein E%S&F’écordi ng of the real tine recording/reproduction
information conprises storing the real time recording/reproduction
information in each corresponding real tinme file. 34. The recordi ng net hod
as cl ai med i n28l ai Th&@coningrmeethod #scclaimed imlclain 37, wikeein dlad copfing bf 20Me 38
time recordingtreproduction informatio corrpr{ ses the real tine

r ecor di ng/ r epr oduct{ISEH i GPHRE BAY ateabcime efilenidats bawed, en) thei malriimes in a

separate file for metQ@inohebroliticdtin fd ion2- The recording method as clained
in claim30, wherein the recording of the real tinme recording/reproduction

informati on conprises storing the real tinme recording/reproduction

information ijp a volunme structyre area of the recording nedium 36. The
recordi ng rret'ﬂ)od a‘gr?,‘io‘ﬂ‘%’é‘eﬁlﬁgeq’%?‘iﬁl%&‘em%ﬁn the real tine

recor di nal r epr oduGARng 1 AATGIBRYICWAES il s RakiAR | RGP b O
indicating that the real tinme files Tequire real "t1ne
recor di ng/ r epr oduatéading/seprodtistion @canding gonealhtithe acerdmigirestoiwtioh ainna 30,
wherein the real tine files have sections with different bit rates, and
the real time recdf@rding megruqgeardigg to real time recording/reproduction information for
ensuring real time reproduction; and
recording the real time recording/reproduction information in a file type field in
an {(ICB) TAG field of a file entry for a universal disk format (UDF) system in

the recording medium.

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

recording medium.

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

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

recording/reproduction information in each corresponding real time file,

34.  The recording method as claimed in claim 30, wherein the recording of the real



i nformation includes recording/reproduction bit rate information which
includes information associated wth the sections and a plurali j
rate values corresponding to the different bit rates of the seCQ?/égg/%%Q?
The recording nethod as clainmed in claim37, wherein the recording of the
real time recording/reproduction infornggion conprises automatically
arranging file dafijear@asdb/ éfi6idcash tihffBnitidies c@Rmesi NHe t Qedl NBime
recordi ng/ reproduction bit rate information. 39. The recordi ng nethod as
clai ned in cl ai m 3@cordingfrepradudtion riefarmationeasso@atod dvithgthe epalodue tilesnin a
information includes a [ﬁix%rrur%all wabl.e value of the real tine

r ecor di ng/ r epr oduciPYALHI't 1Ryt reaiBme PEs.  ecor ding method as claimed in
claim 30, wherein the real tinme recording/reproduction information

i ncludes at | east one of m ninum contiguous storage block satisfying a
condi tion in 3hi chlte rpdoadibamkthpd aeclaiined in clrined, whetein thb kevokdings oftheagabr t han
a sumof the seek tinme and a re(;{j t.ime of a data bl ock to be 04/01/2007 39
pl ayed back next, AG recopfing/ppreduction l?ngm@Hg‘uF‘PrﬁEf"%ﬁ’F R dsnisal Juue
storage. 41. The r o] : 18 BEfvd ai i 2

recordi ng of the rrgg(?&ﬂ%@g@%?%l ng§ {rlgl?or odudéﬁggﬂcﬁégﬁ%%%%ég%ses
arrangi ng the realmddiure. files 1in the m ninum contiguous storage bl ocks.

42. The recording nmethod as clained in claim40, wherein the recordi ng of
the real time recording/reproduction information conprises, if an end
portion of o of f | fhd @Ry t il | 1 e of
the m ni nrum c%(ghti gll}t&r}?"&g.a’l& Eadgefel%gl %Acks WE(II qu %lﬁgl 03?2 %eg%ln?@tﬁgm??/ln%{% S
recorded in unitsrabrdihgreprodiuotion iafonmbtipiouscladasr fike ibHwaks®, infewstibnng as
the real time recorgding/reproduction_ information an attribute jndicating
that a nunber of xHSRUBE Brktheseyl timefipsmeayire foal time reserdyre/reprodugiton | ed

portion are allocated but unrecorded.

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

corresponding to the different bit rates of the sections.

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

information.

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

real time recording/reproduction bit rates.

40. The fecording method as claimed in claim 30, wherein the real time
recording/reproduction information includes at least one of minimum contiguous
storage block satisfying a condition in which a playback time of a current data

 block s greater than a sum of the seek time and a read time of a data block to be



43. The recording nmethod as clainmed in claim40, further conprising

classifying the mninmumcontiguous storage blocks according to gy b{e/ 07
an error correction code block and a nmaxi mum seek tinme. 44. The recording
method as clained in claim43, wherein the arranging and recording of the
real tinme files conprises arranging the ggal tine files sin the classified

M ni mum cont i guousplaj«dr BER RxCINY. a HhaybddRetin8 FoF ShsingBhidRsuA Toffiglold 1N
clai m 40, wherein the real time recording/reproduction information further
i ncl udes current r#efage.i ne recordabl e/reproduci ble state information

i ndi cating whether a current file is arranged so as to be
recorded/reproduced in real tine. 46. The recording nethod as clained in

clai m 40, wheggin Tﬁ&eé&dﬁh%iﬂeﬂﬁdﬁEﬁﬂéﬁiﬁﬂaﬁlﬁﬁbﬁ%&&h%&&;f&ﬁ%ﬁﬁhﬁb ur t her

i ncl udes contiguous recording/reproduction type I nformation assified by
condi tions for cortimotecondipg/remaductiomnférmation caryprises adinging rlse eaictimeifilag
recordi ng/ reproduction bit rate.04/01/ 200% 40 information, file defect
management i nf or mef i R copiigons staraee RioSksrat i on, file buffering
information, and the information of the m nimum contiguous storage bl ocks.
47. The recording nmethod as clainmed in claim40, wherein the real tine

r ecor di ng/ r epoducthe serordiimethbdd esclainretitie clainn 40, wdeseim the rawsdinpofhofeal i | e

defect nmanagenent. inforngation |ndicating that replacenent of a defective
block with a bl odsieodgsniodichon pomigion efe,rspraﬁeﬁgf I PRTIRPLOB Blad ng

or rewiting of thg re I (‘a Sgle}éos%f)ﬁﬁe Wta @5&“@(}%%% ﬁ‘g’ﬁigggudsg: a

witing has failed, fi cation 1 nformati‘on I ndicating
bl ock i s not all ostatagd blarks vhile thefore réal mblfideils recopdedde dnity/oftthemiipmam ar ea,
and file buffering information ., associated with an_anmount of data to be

initially read frGfHEUBYY fierage RlPCh Teording £s gre taak HOFIcordine/prpetoR buf f er

at a tine. information an attribute indicating that a number of data blocks corresponding

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

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

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

classified minimum contiguous storage blocks.

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

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

46.  The recording method as claimed in claim 40, wherein the real time
recording/reproduction  information  further  includes contiguous
recording/reproduction type information classified by conditions for controlling:

) real _ﬁmé files, the conditions including recording/reproduction bit rate



48. The recording nmethod as clainmed in claim40, wherein the real tine
recordi ng/ reproduction information further includes current realogli/gq/z 7
recordabl e/ reproduci bl e state information indicating whether it Is posm%?e
to record/reproduce a current file in real time. 49. A reproducing netho
of a recording nedium wherein real tine4@iles requiring real tine :
recor di ng/ r epr oduc liféihat6s Metich@t ndndpBdbnt kifBBndiBs N6 hNBLE SR PHEAIhOMe are
stored in a recording medium.according to real tinme recording/reproduction

i nformation for enbelfdring infernation andthpinbumationef thaminitiom costigucus storage
recordi ng/reproduc#ﬂiog]g information is stored in a file type field in an
(1CB) TAG field o %ile entry for a universal disk format (UDF) system
in the recording nedium the method conprising: reading the real tine '
files using the real tinme recording/reptoduction information; and
reproduci ng t#d r el recording meethéd @s. clgitned The clagpr 4@8juwheginmgtich ogh! atgme | ai med

in claim49, wherein the, reading of.the real, tine filges conprises. reading
the real time recol}cﬁ?rﬂjé‘,g/rrgﬁ?‘g'lfﬂg? iprmatiop fusther doclysies ghleats gne Oﬁﬁfcf fifta file

control informati qaa&rg&ﬁmﬁfinfb&ﬁ‘atfoﬁ%&iéutmg ﬂﬁﬁ??égg{&mélt-ofy&@feﬁﬁw RGN

method as clained in claim49, wherein the reading of the real tine files
conpri ses readi ng atleckiralsparé area oftheredondipgmeplivod et feeadihg boicveitihgof thé r om a

file control inforyati.on, area of a UDF system of .the recordi ng medium 52.
The reproduci ng Né{é%ﬁhf’%gﬁ’egé’iﬁhﬁﬁt ?‘FFDH?t%fi/F‘H B reagfing ef W‘ﬁé%@&ﬂi“?‘i‘gf i the
real time files %ﬂﬁwtioﬁ%&ﬁéﬁdmﬁﬁﬂﬁ?é Gt o P{Eﬁeﬂl&gcg{sd%%fo‘éﬁé&’ $Ghd On

I nformation in each corresponding real” tine e reproduci ng
met hod as cl ai med defectveablocld Sepladedrtei thet dparer &raali ang fife buffering ahforiation fi | es
conprises reading the real.  time recording/reproduction _information

associated with tReOFidled Withhan pmpunt offlata Webe makallyriepd fropopnbfier andaan ¢ ne

files. amount of data written from the buffer at a time.

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

record/reproduce a current file in real time.

49. A reproducing method of a recording medium, wherein real time files requiring
real time recording/reproduction according to real time recording/reproduction
are stored in a recording medium according to real time recording/reproduction
 information for ensuring real time reproduction, and the real time
recording/reproduction information is stored in a file type field in an (ICB) TAG
field of a file entry for a universal disk format (UDF) system in the recording
medium, the method comprising:
reading the real time files using the real time recording/reprbdﬁction
information; and

reproducing the read real time files.

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

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



54. The reproducing nmethod as clained in claim49, wherein the readi ng of

the real time files conprises reading the real time recording/ r@\«ggg%gtd@p
information in a volune structure area of the recording nedium 55. The
reproduci ng nethod as clainmed in claim49, wherein the real tine

recordi ng/ reproduction information includés the indication information

i ndi cating that thgomedile bomiBl lrifb@Fation dkbalof tHe@8dordihfBredium. , ,
recordi ng/ reproduction. 56. The reproducing nmethod. as clained in claim 49,

wherein the real time files have sections with different bit rates, and
the real tinmecyecopnding/reproduction, .infornati i ncl udes ..

recor di ng/ re_p?i(’)'duc X ﬁlgrﬁfhfcmu}gd[fléﬁ?#ﬁsoﬁl thq%m@ﬂw ﬁrﬂrﬂg%’éeadlpﬁf)gﬁhﬁﬁ‘fail on
associ ated with t hemé b icOmpriath JeAinY tHE Alal ﬁbﬁe%copdiﬁ%/fe@mu&éédlﬁ&maﬁon
corresponding to the different bit rates of the sections, the nethod

further. conpri si nigem adideiéantrol informetien awesofzl UDR eystan bf the neeofdihgmedinm.
accordance with the corresponding plurality of bit rate values. 57. The
reproduci ng nethod as clained in claimb56, wherein the file data areas of

04/ 01/ 2007 48 t herHe@@roduiciR rhdthGFas@Ifmad {n%i'ﬁﬁdlf)?ﬁ’ﬁﬁéﬂitﬁ@reﬁﬁﬁﬁ% Bfthe rea]

recordi ng/reproduction bit rate information. 58. The repro I ng nmethod as
cl ai med in cl ai m Bime filecanpriseh ecadinglthe reabtime eewordingiprodpetiniiiaformation

i nformation includes maxi mum al | owabl ¢ value of the real tine

recor di ng/ r epr odud’E‘F%’ﬁcBFFSPPH g reas§meHie  epr oduci ng met hod as cl ai med in
claim49, wherein the real time recording/reproduction information

i ncludes at | east one of mninmmcontiguous storage bl ocks satisfying a
condi tion i n3&hi cThareptaipbiag knetliodms okingeddn clagm 49 dalieacin eaeddingofghembler t han
a sum of the seek ti and a.read._ti of. a data bl ock to be . played back

next, and a pl aybHE e eommsisesrading ty waliims we TgRredYctiogigtopyaion

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

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

in a volume structure area of the recording medium.

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

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

56.  The reproducing method as claimed in claim 49, wherein the real time files have

- sections with different bit rates, and the real time recording/reproduction

- information includes recording/reproduction bit rate information which includes

information asseciated with the sections and a plurality of bit rate values

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

reading the sections of the real time files in accordance with the corresponding

plurality of bit rate values.

“57.  The reproducing method as claimed in claim 56, wherein the file data areas of



60. The reproducing nethod as clainmed in claim59, wherein the real tine
files are arranged in the mnimum contiguous storage blocks. 6l54/8¢ /2007
reproduci ng nethod as clainmed in claimb59, wherein if an end portion of one
of the real time files is not filled with data by one of the m ninum
contiguous storage blocks while the one42eal tine file is recorded in
units of the m ni nhewredt Gitteif)erls airpe@ SR oRliREIOThe febSrdn@AtprbiiBrion bit rate
recording/ reproduction information is recorded as an attribute indicating
that a nunmber of dufeimetieks corresponding to a size of the unfilled
portion are allocated but unrecorded. 62. The reproduci ng nethod as cl ai ned
in claimb59, wherein the mnimum contiguous storage bl ocks are classified
accordi ng to $8.Si ZPhedfepadtiuBink Omeho 'RChiRId FOERID !SI kytRRGn andBedl 'R Seek
time. 63. The reproducing nethod as clainmed in claim59, wherein the real
time recording/ r ggeasdingréppeducidminfameaion ncdudésermaximimadlowable vant ofitbal ti ne
recordabl e/ reprodugi,hl e stat.e | nformati i ndi cati ng whether a current file
is arranged soaéfﬂgﬂ%%“?%@6¥%@HP¢g§P8336@&iin real time. 04/01/2007 43
64. The reproducing nethod as clainmed in claimb59, wherein the real tine

recordi ng/reproduction information further includes contiguous
recor di ng/ r eprSoduckhicoreptogpeing rigthod tas culeimled sipi ¢laied 4By wheredh ttheon! ftime

controlling real ti files, the conditions includin .. )
recor di ng/ repr Odu&?qoﬁn%epmﬁﬁqﬂgn {negiees "’fti?‘?aét %8@6’%"%&6@%@
information, file Gk 'ﬂ,ﬁ@' i f1 i i i.on, and
the information ofS%tHr%g m ni Er?lgf% con%%gg@g%%@gé@wygﬁ%%g% 6%;5%;%1&9}”

repr oduci ng nmet hodlosk isdrerterdlohn asund afithe &6k timkh anda read himerof aldatk ibloek to be
recordi ng/ repr oduc} i %r iﬂ(];or nmat i(ﬁn further, in¢cludes,at | east one of file
defect managemenP @ BrHaREn a1t i Rlaxbar timeator asiringMENRUBY contiglewsct i ve
block with a bl ogidp a spare area of the recording medium and rereading
or rewiting of the

60.  The reproducing method as claimed in claim 59, wherein the real time files are

arranged in the minimum contiguous storage blocks.

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

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

62. " The reproducing' method as claimed in claim 359, wherein the minimum
contiguous storage blocks are classified according to a size of an error correction

code block and a maximum seek time.

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

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



defective block are not attenpted when reading or witing has failed, file
al l ocated information indicating that a data block is not all oca@g?otp/j@mr
defective block replaced by the spare area, and file buffering I nformation
associated with an amount of data to be initially read froma buffer and
an anount of data witten fromthe buff@g at a tine. 66. The reproducing
nmethod as clainmed in claim49, wherein the reading of the real tine files
conprises the steps of reading a volune area on the recordi ng nedium and
reproduci ng a®fi | eThe repredusing methodass tlaieed i ekimnS% owbdreiartheiroal tifet he

real time recordipgl/reproduction information if .the regl time
recor di ngt I’epI’OdUC{eI% ﬁﬁﬁpg{rﬁ?ré’ﬁwpon g%rgn@gorf n {¥Eherol JReludssea. coptiguonse

reproduci ng net hodreasrdfilgAtpFeshctibn %@iﬂ%ﬁﬁﬁﬂ’ﬂﬁé&%&a Eﬂ%ﬂiﬁ&&%ﬁ&ﬁﬁ& the
file conprises analyzing recording/reproduction bit “rate Information;
def ect managenent reghftionerdilésorthe foohditiahd dudnding recdrdingkdriraduction bif irdte

buffering information accordj to the real ti.me recording/reproduction
i nfformation in the %P'Eﬂ?eg%r‘%%gt AgssracH itfermatign. fdeallogeionigfornatiendte a i n

m ni mum cont i QUOUShuffetifg #f6imbki6f s He ihimbddifor BN buidtublorale

reproduci ng nethod as clained in clalm49, erein e reprodguct ng

file conprises thebletkaps of : determning whether the real tine
recordi ng/ reproduction information exists in a file area; and reproducing
a file in consideration of the real time recording/reproduction

| nf ormat i on 1ds. t NereSabrdduiiig (ARG a8 WAdifRA IH|GkEP Bo! MAIFR UL Ra el S 11
the file area. 69. The reco%dl ng and reproduci ng et hod as &1 A ejn
cl ai m 68, wher ei n reqoeding/thpeodugtiaf infdrmafion Girtherbichrles atdaat yigd Hfle defect

recording/reprodu %;ainggnen?én% inrfc?rgneation indicating that replacement of a defective block with
a block in a spare area of the recording medium and rereading or rewriting of the
defective block are not attempted when reading or writing has failed, file
allocated information indicating that a data block is not allocated to the defective
block replaced by. the spare area, and file buffering information associated with
an amount of data to be initially read from a buffer and an amount of data

written from the buffer at a time.

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

information exists in the volume area.

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

storage blocks of the file.



i nformation, defect managenment information, file allocation information,
and file buffering information.according to the real tine 04/01/2007
recordi ng/ reproduction information in the file area, and readi ng an
reproducing file data in m ninmum contiguous storage blocks. 70. The
reproduci ng method as clainmed in claim484 wherein the nethod further
conprises the. steps of : (c) copying a file to a free area fromwhich a
defective block is excluded, based wupon the real tine

recor di ng/ r ep®8ducTheispiodneingrmethod aselaimed ireelaim 4% frdetein tempgmiveing of the

i nformation recordﬁgcpn Lheﬁﬁeﬁordi_g medium 71. The reproduci ng nmethod as
clainmed in claim 70.° SRABPETHT FePse pying of the file conprises copying the

real time recor di nghéRmiiRg Whbhethé fgapfnﬁ@}écglr?ﬂg@x\%ﬂfohﬁctfoinl‘ orh ARl AREs in /2.

The reproducing nmethod as claimed in claim ereln the copying of the
file conprises copliledgeaomid/ real time file data based on the real tine

recordi ng/ reproduction i.nforpat.ion. .73. ., The_reproduci ng net hod as cl ai med
in claim59, wher elieﬂroaﬂ(éng @a‘lﬁﬁ“%t'{1 ﬁQnSIa@&B?%P%% HES SEPUAImERERIPHHStion

further includes Cufgu@Rfoni€e ridl ﬂﬁleQé{O%fn%fégZOduéginriﬁﬁ%mle%séﬁ?é}%%igi bl e

state information indicating whether it ossible to Trecor uce a
current file in reaa.tine.. 74. A recording and/or reproduci ng nethod
conprising the steps of: recording real time files requiring real tine
recordi ng and/ or reproduction on a recording nediumaccording to real tinme

recordi ng andjgor rﬁ@r&%{ﬁﬁdgoﬁld 1’6&51‘(9{11 | BB¢h &’rase(ﬂi‘i%ﬁchnﬁ L& g&s;:%erein

reproduction. recording the real "tinme Fecordi ng and/ or repro tion
information in a frédreducingeof fhedfild dompaises( 4Ma@BkingAfechrdilgttembdactiontdt i ry for
a universal disk %%;nat.gHEE) system ) .. X
ormation, defect management information, file allocation information, and
file buffering information according to the real time recording/reproduction
information in the file area, and reading and reproducing file data in minimum

contiguous storage blocks.

70.  The reproducing method as claimed in claim 49, wherein the method further
comprises the steps of -
(c) copying a file to a free area from which a defective block is excluded, based
upon the real time recording/reproduction information and general defect

- management information recorded on the recording medium.

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

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

recording/reproduction information.

73.  The reproducing method as claimed in claim 59, wherein the real time

recording/reproduction information further includes cwrrent real time



75. The recordi ng and/ or reproducing nmethod as clained in claim74, further
conprising reproducing the real time files using the real tine regppdi gy
and/or reproduction information. 76. The recording and/ or reproducing
method as clained in clains 74, wherein the recording of the real tine
files and the real time recording and/ or4beproducti on nethod conprises
storing the real ttecerdablebemtodgitle shrrinfoapsttiadicating whéthérmis RRsibR to
correspondi ng ones of -the real tinme files. 77. The recordi ng and/ or

repr oduci ng met hod™S¥IgERIPAE & yrespicdilginmeal tiper ein the real tinme recording
and/ or reproduction information includes file indication information
indicating that the real time files require real time recordi ng and/ or

reproduction. 74.8. Ahecordit@tst/tdreprodi@iig meMbe SoiapidngBlRgs as cl ained in
claim74, wherein the real tine recording and/or reproduction information
i ncl udes at | east BHEddE regl s ftlesrgavispg walidme meotsding andfas repmédnction orom,

informati on on m nj cont. quous stor,age ,bl.ock sat, sfyi a condi.tion in
whi ch a pl ayback _{}:cgnf)gﬁfgg lG?Ilealcur PE la%ttggrﬁ?lo © &C 8&5?‘5}8%5%‘51‘@ fof a

seek time and a r dafbrhhith fof esusiaf feal Rineedpréduachén P! ayed back next, and
information.on a play back tinme for ensuring m ninmumcontiguous storage.

04/ 01/ 2007 46 79.Tecpiding thegea itimy raertdiog andprrroprodicipnrisfolodionsn elfidd typel i n
claim75, wherein . re i f ot real .tine.files, ri se...reading
a vol une area on 't egde ‘r“e*{c“o‘?(&ﬁﬁgﬁﬁﬂ?‘ﬁﬁf agﬁﬁeﬁg’p@SGWW&{alﬁgﬁ‘%ﬁ’%?@H@r of the
real time files inRgyaggordance with the zeal tine recording/reproduction

information. 80. The recording and/or reproducing nethod as clained in
claim79, wherein the reproducing of the file conprises anal yzing

recordi ng/ repiodugtion bit rat i nformatiop, .defect nagene
i nformation, Tile afI'8CA P%Wﬁ’f&?%&‘?c&% mgihgd as claimed m ctaim %’ further
comprising reproducing the real time files using the real time recording and/or

reproduction information.

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

information in corresponding ones of the real time files.

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

reproduction.

78.  The recording and/or reproducing method as claimed in claim 74, wherein the
real time recording and/or reproduction information includes at least one of
recording/reproduction bit rate information, information on minimum
contiguous storage block satisfying a condition in which a playback time of a
current data block is greater than a sum of a seek time and a read time of a data

-block to be played back next, and information ona play back time for ensuring

minimum contiguous sforage.



file buffering information according to the real tine
recordi ng/ reproduction information. 04/01/2007
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79.  The recording and/or reproducing method as claimed in claim 75 , wherein the
reproducing of the real time files comprise:
reading a volume area on the recording medium; and
reproducing a file as one of the real time files in accordance with the real time

recording/reproduction information.

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

information.



