REECRD[NG-NEDIUM FOR STORI NG REAL TI ME RECORDI NG REPRODUCTI ON

I EFCRMATI ON, METHOD AND APPARATUS FOR RECORDI NG AND

REPRODUCI NG | N REAL TI ME, AND FI LE OPERATI NG METHOD USI NG THE
SANE _ BACKGROUND OF THE | NVENTI ON 1. Field of

t he I nvention Theog esent inventidn relates to a_systemrequiring

recordi ng and/ or reRECORDING MEDIYM FORSTORINGREALIIME: ul arly, to a
recordi ng | r ' ' ' [ i af tion,
et hod” REEQRBINGREPRABACTION INFBRMATIEN METADE AR AHPABRYR 120
on the real tine R '@gﬁmn@gmj' RODUCIRG W\ dTAMEi | € operating
met hod using the real tine recordi ng/reproduction | nformatioh. 2.
Description of the ANDFIEE OPERATING METHODWSING THESAME and/ or vi deo
(AV) apparatus constituted of a file systemfor an A/V file required to be
recorded/reproduced in real tinme, control information representing that the
AlV file is areal tinme recording/reproduction file is not recorded in file
control information. Thus, it is inpossible to reproduce in real tine a
even i1 they aro | ogi cal | SheheRuNT OB THEEERWION 2 entional file
system 1as s ek ofth&frientioni s conpri sed of file control information havi ng
the length of_a file, jnf,o.matiop on the gosition of file dat y i nformation
on the poss tﬁhqgres?ssm in¥gB %%39 WOcﬁfc;}f mrﬁgpmgﬁwgrqnsﬁ i rgtc.,tand

i I'e dat@nIRichEn i Rlldi aat i on.
When a frléFe on ang?gé:g??@ér'géggj, ?ﬁ gglgont rrglls'/té n?gr nad??d‘gn ié%if?gtﬁrhe d, and
fil e datreal timé hecgrding/iepnsduttimngnfdraition, amethedd@nd apparatus for recdrdingat | on

is then read and reproduced. _Such a nethod of  allocatjng a block of a fixed
si ze uséd [Pf fé’&ﬁ?éﬁ?‘i tansm?e BP%e%‘?é‘ttgﬁf%a'rH{B? recRIFINgepredustion ne

r epr oducGhd ' . R - . i
convent 1 erfafion Jaid o fle operaingAéitiol (SIRg e e R FROKThgfiEofiddcten | |
whi ch tnfofinbtisn.occupy bl ocks on a disc as shown in FIG 2. Here, a file A

reaui i Tegle LR SPLASHE T AP ocUP! oo blocks 0. 3. 5

In a computer or audio and/or video (A/V) apparatus constituted of a file

system for an A/V file required to be recorded/reproduced in real time, control
information representing that the A/V file is a real time recording/reproduction file is
not recorded 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 ar'e logically successive.

Here, a conventional file éystem, as shown in FIG. 1, is comprised of file
control information having the length of a file, information on the position of file data,
information on the possibility or impossibility of reading/writing a file, etc., and file
data stored in positions designated by the file control information. When a file on a
disc is read, file control information is first read, and file data in the positions
designated by the read file control information is fhen read and reproduced. Such a
method of allocating a block of a fixed size used in the conventional file system
cannot guarantee real time reproduction of a file.

That is, recording/reproduction of the conventional file system is described by
taking as an example the case in which two files occupy blocks on a disc as shown

in FIG. 2. Here, afile A, requiring real time reproduction, occupies blocks 0, 3, 5
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2 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 Ais as

fol | ows. 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 st®p, the block 5 is searched for.

In the fand @ ofthediss soda file &h@ genarsl fileaaceupiepbigeks bW and 7 of then the
convent |nc§nal file system since information associated with real tine

recor di fdPfeproduction is not recorded even when recording a file requiring
real tine recprdl) P&‘efsg%P bd%ing thelfilerAds baroispnt for real tine

recor di ng/ reprod ction is not consi-dered. Thus, real tine reproduction may
not be achi eviadhe first step'mﬂack[)ss reack file A (for exanpl &, a video file) of

FIG 2 requires, real ti r ction, t t he conventional file system
arranges gat a'"f h?@@cﬂl‘gmgﬁ.ﬂ mgé%?%ﬁr% 8-t he requirenent of rea?/ tinme
r epr oducti on, bathfa%&{d]é @qk%fse@édtéi?&)?ldxghq{%ept ed during playback. In

order to recor reprodu es 1 n rea sum of a seek tine and a

read time nuskh thefeumhbtép thebloek B mydeetkhéd for. as shown in the fol |l ow ng
expr essi on: ime + read time < pl ayback tinme :

(1) I rlndhéef\ﬂhtﬁieﬂ.r@(?@lﬁﬁ 5an66 arreachand piavediback r upt ed, a next

DL ook st D SRRIGRFe ST Sl AR B AR BB el o°%
such as recerdingféprddaetidr-ie) netTécerddidieven wreh Fetondingla Fite (&Mﬁﬁn? trém tirge K

time is signifi cantl | onger than the read tine. Therefore, real tine

repr odud‘ﬁp@rdmglre ystion, & dataareangsment foe kealdime regargisiodrepraductiongsnt t o
t he curre THE | NVENTI ON

To sol ve E{%‘/?%d %Feﬁal t'F}e regr%%ucgl? @?Y\?(??g%éevgesent I nvention to
provide a reC’ﬂﬁél'lﬁ,ch@Eﬂe éméxaﬁhplél é@ldwfllel)loﬁFlGez(Péthmd Feptigfgict i on
information for real tine i S anot her objective of the

present feRiegation, but me&nw&nﬁomltﬂi@@yéherm agenges gataflestwithout
recordi Q%H'sﬁfgrgﬂﬂﬁ to\‘ tHe f’é?fuﬂfeﬂ?éﬂt % r@él tithe F&?ﬂodhwgn,fthh? %aaélﬁg a screen to

be interrupted during playback. In order to record/reproduce files in real time, the
sum of a seek time and a read time must be smaller than a playback time, as shown
in the following expression:

seek time + read time < playback time (1)

In order to prevent a screen from being interrupted, a next block must be
searched for during reading and reproducing a current block before the next block is
read. However, in an apparatus for driving a disc such as a compact disc (CD) and a
digital vefsatile 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
To solve the above problems, it is an objective of the present invention to
provide a recording medium for storing real time recording/reproduction information
for real time files.
It is another objective of the present invention to provide a method of

recording real time recording/reproduction information after real time files are



3 arranged in a mnimum contiguous storage bl ock and of reproducing files
inreal time according to the real tinme recording/reproduction information.
It is still another objective of the present invention to provide a nethod
of tcopying files in consideration of real time recording/reproduction
information, adding the real time recording/reproduction information of

ori gi nal aranged ina supiMuM contiguousstorage bloackiang ofivepregiiaing filesdp real r eal

anot hor WP EEEPNGTo s W SRl olRauEloR Ptmetkn.appar at s for

recording a riestili aMdtherbpetté entHy presahtindentiGito de\ﬁd? a method of
recordi ng/ reproduction information, for recording a urality of

r ecor di neppying filésdn iconsideratior efsreab timeaiecoidimg/reproddction information, isalding

i nf or mati on en the recordi ng/reﬁ%r_o uction bit rate varies for different

data sedDPJRE UMRgecydinQirpRsaduction information oforjginal files,ta.eeRieddiles ange r eal
. s g AN . s o
ob] ect | v ePAARking MeEoiod s i RaTineUbing real ting fedchaflaliepradlaBid 1,

obj ective
gener at iinfprenatiohe i n which real tine recording/reproduction information has
been set, expandi ng data regions, recording and reproducing the file, and

perforning othisystianothgrohiestinesof the presentdaventianyioprovisiesam apparatug far r st

obj ecti v | - OV ; | ' ' - t i files
et 1§ ngoolsiG BireCoRi AR TR Tares el el Aot BRBILetFeal 1 e
recor di rigforewitiod Ufor irecordirigoa pRirality dfrecertimd/téifoti@dtiort bit®ates as real time
recordi ng/ reproduction of the real time files'is stored in a file control

| nf or mat"PEAra@/Eeproduction inforgatian,when éhe eraandinglreprodudtiont)iteate vedes t her e
o oo PR G4 LReuaRg & PR RREC RS S i BB to RS b ()

recor di rtime egeardingireproductiondnformiationf real tinme recordi ng/ reproduction
i nformation for ensuring real tine regroduct i on, and recording the real

time recordi dbisrdilied @othar ohiective:nfitba presrnt inventisadiorproxiste a 6l oduci ng

ih [t . ; . ¢ . ti
 nf or PRt efhctbPauticrib FeiRyrii Fesl 8 (REPUIREREBIASIREH: ded a
recor di rigfoametion ias been'sbt Aexparting dbR regfer, Feoardrifland régidideding the 1 eal
time files-on,a disc using real tinme recording/reproduction information for

, g [r
ensur i ndil§.end P?’ﬁ%r_m'ﬁg&ﬂéﬁ’rrfﬁﬁr@&'@mﬂﬁt-i on, the apparatus conprising: a
codec for CORYBFGhGH, f8'Echieve the first objective, there is provided a recording

medium in which real time files requiring real time recording/reproduction are

recorded, wherein real time recording/reproduction information for ensuring real
time recording/reproduction of the real time files is stored in a file control information
area. | |

To achieve the second and third objectives, there is provided a recording and
reproducing method comprising the steps of: (a) arranging and recording real time
files requiring real time recording/reproduction on the basis of real time
recording/reproduction information for ensuring real time reproduction, and
recording the real time recording/reproduction information; and (b) reading and
reproducing the real time file data using the real time recor‘ding/reproduction
information. '

To achieve the fourth objective, there is provided a recording and
reproducing apparatus for recording and/or reproducing real time files on a disc
using real time recording/reproduction information for ensuring real time

recording/reproduction, the apparatus comprising: a codec for compressing and



4 encoding an input bitstream according to a predeterm ned conpression
schene and providing conpressed data upon recordi ng, and decodi ng the
conpressed and encoded data upon reproduction; a buffer for tenporarily
stering the conpressed data at a recording bit rate using bit rate
information included in the real tine rekcording/reproduction information,
and t r an@nsadinggndapet bilstreagmaeserding t9i & predetemaingd gompiessionsehemecandn
bit rate; a.signal 0C r for nverti h stored in buf f er
"o a SPoRiand Pl eiiath ubBh ERETEh StLHefRdith of FRirhtesthd 485 gra
t oget herenddded ddth UpofErepRsdUictibRga HRiffe? forCtehorarifly Stafng e edrhprddseddi sc
upon recording, and reproducing data read fromthé disc according to the
real ti ndatact@ rgicoring bitoateusiog bitvate informatioreinsiutied iorthe rpaktineer ni ned
area of the disgc; and controller for, controlling the driving,of servo
rechant SECPRINGeRGAClaT RPNl andcaraniiia 498 wrifer bnthe Siskio e of

t he real,dd r ' ChLi | | ; |

Tth ot SRt FHBUIAIdrPB Ptk sRihal BrgtdRior R converting theliata ybred

syst em cthedhlffer iftova signabsuitable éomrecording @aald ttansmiftingethetconviertel sigrdl ti e
recordi ng/ reproduction attribyte informati on i s assignhed, wherein the real
time fi |*gse§feéw§‘efrea? b rece 'FQ@WM.@"\}WPW%WB @Mé@_&'paﬁong a real
time fil@cbrdiRd] S5 F&&sagapg%ra%é réad 6/ {r%rldigé QE&?rEﬁn@tJ feYed) fer OCeSSs, a
reproduction process, a delBtion process, and a cl0Si™hg process using the
real ti necordingfeprgduetiomn thfotmatioratecorded enianpredetérniined area of the disc;

BRI EF DESCRI PTI ON OF THE DRAW NGS = . The above objectjives and advant ages
of the FR&aseNIReNior sANtPllingdhe shving,pka sepwx BREhBRYSALIBEIdIIG g SPindlet ai |

b e | ol RS T bAFER Mo Erng 1E e FCorANep AU @i (07 & o

a recor dnfagmationum the structure showing the rel ationship between file
control inforpgation an is aviewillustrating an

d fi dat a; . FIG, 2
exanple in wh %ﬁch\%eéﬂﬁ@'bht%bd;%ﬁ’ef these is prMiged paaRibog Pf pRaraling a file
FIGS. 3 ' : eale i :
recordi ?8; ?;%?%??Péﬁ‘%ﬁfﬁ'@ﬁ gﬁ? g%"(‘)’ﬁfr'rﬁé ?%éni t@ﬁ:%ﬁr itﬁéﬁq@‘ {%%I tgp?asent

i nvent i avecording/reproduction attribute information is assigned, wherein the redl time files

*

are operated in correspondence with any one process among a real time file
creation process, area allocation process, a recording process, a reproduction
process, a deletion process, and a closing process using the real time
recording/reproduction attribute information. '

BRIEF DESCRIPTION OF THE DRAWINGS

The above objectives and advantages of the present invention will become
more apparent by describing in detail preferred embodiments thereof with reference
to the attached drawings in which:

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

FIG. 2 is a view illustrating an example in which two conventional files occupy
blocks on a disc;

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

recording/reproduction attribute information according to the present invention;



FI& 4 is aviewillustrating an exanple in which real tine files according
to the present invention, conprised of m ninmum contiguous storage bl ocks,
occupy bl ocks on a disc; FIG 5is aviewillustrating the

one-di nensi onal structure of a recording nediumfor recording real tine AV
data al | ocat ﬁ;rjl | nto m ni rIHm conti guous or age, bl ocks ac&ordi ng to the

present i nverftiCort is a view illgstraiingsan gxa iy whighdgal time files ae¢argingdonpl es

of copyi | ' S]] ' C ordi ng
fo tno’ fhesiapntinietfit, S6emseldtpiHify i VMl Ridtedr BIRIST SoedsF 2

r epr odudblogksen Aadlseisi ng real tine recording/reproduction information
according to an enbodi nrent of the present invention; FIG 8 is a

schemati c bl dle. & isd wawdilustrating-thecong-dinensieralrsinicidreof eyresepdingt us

applied e, prese | QVenti ORs Bl G. Is.a view,show n he flow
o Pcont rbgakgficl c&Eind S BiCAY gete alpedisshintminifuld SOttt ¢ abie
system pjlocks acdoréingt8 thé predBritGvetitRm am showi ng the flow of data for real
time recording/ reproduction for a real time rewitable system FI G

11 is a vi ew FIGSEA andl 68 ane dewsijillustratingl examples of eopying a file comprised
unrecorded/unal | ocated area in a real ti r?cgrded/ r(?@rodu ed file,;

FlGs, 12K TRIBugFomiBafis torade Biogkiaceariing 16 M preserbMvatBni ng data of
a real time rﬁ@ﬂ@‘ﬂﬂ&ﬁé%ﬂﬁ@trﬁﬁﬁ%é reProduciﬁ:é ﬁ@th&@ﬁfﬁgrf‘éﬁgﬁmg@ are

views illustrating file control 1 nformation correspon to when different
bi t r at eecarding/reprodectiominfiorinaticenaccoedingdoareemibodimertofitie presext bit rate
I's provi,ded ,in the entire file data section; and FI GS. 14A through

14C ar e QYERHON:| | ustrating partial deletion of real tine
IrDGR(I:EI(glrEgEg{Dr EW@*@%@ é&r%nqﬁ%rﬂgf 'érd ;aé%ag‘n%foadpir?gnrte mgrﬁgco ﬁaﬁglﬁﬁedl um for
st ori ng apperatusrapplieddo dhe gressnt nertioon i nformation, a real time recording
Feal trme r edfu B A UaNeTRg 16 Hplchaorbnl tarreafe sREN bed 0
[SEf = %Efégsﬁggﬁ?tﬁg%ﬁlng%%gﬁﬁggﬁfg of storing real tine
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
unrecordedlunallocatéd 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
FIGS. 14A through 14C are views illustrating partial deletion of real time

recorded/reproduced file data.

DESCRIPTION OF THE PREFERRED EMBODIMENT
~ Preferred embodiments of a recording medium for storing real time
recording/reproduction information, a real time recording and reproducing method
and apparatus, and a file operating method using the real time
recording/reproduction information will now be described referring to the attached

drawings.



recordi ng/ reproduction information (this can be called real tine
recordi'ng/ reproduction attribute information) according to the present

i nvention. As shown in FIG 3A, the real tinme recording/reproduction

i nformati on can be provided as an attri%yte to each real tine file. As an

te, th | rdi ng/ ttribut f t b
tored | n a ek Fipsh Bh i ekBmPIPEOt ARG RRTES & 'stream di rectory
| OB, (1 Rl gerioBEbn SFidH i erdﬁifﬂena  Balisd f‘%aﬂﬁﬁé‘m s a univer sal

di sk forma e real tinme

r ecor di ngcorjingfdeprodaction attnbuﬂeanfonmatlnm) aoc’ordmg fecthetpresent invention. eAs
i dentifier descriptor field, a file type field, or a flag field anpng. an
| CB TAG shawnyin RiG 3A, Itéeéﬁ@'rtjme Teeordingér Qﬂﬁ@‘ﬂl&‘:ft?&wnf%m%lpﬂé@fhbff pr Cé/"é%t r ol

e 1 octt o R PuBt et et W ALH R Bopmple. e PR Y 11 ¢ canbe

stor ed ifacardihgreprodlicties attfibate(infirAiatibhi < 35 Sdred Th asderidddbattrslite
exanple, in the case of a real time rewitable (RTRW format, real tine

recor di rfgﬁld épadie entryora streamtdyectwﬂ@Bt(irzfnrmatmmeorstr@rwack)rf ieddwhendil e

d G 3C I
pg(r:rgrdl %X@F%&?H&'Vﬂﬁﬁﬁfﬁ&rqugb %ﬁ%rrggcht:‘ﬁe can be stored in
a separate fiAgernAfivel}, theveal ﬁmerrﬁébrdih Pepr gaéﬁhﬁla{tflsm&ﬁftfrmdﬁep%énrb@ut e

informati on can be stored in an infornm havi ng an RTRW f or nat
named RTStoveriSnia-file wenhimdmcnptmrﬁelé, a filedype ffield,idrea ﬂagsfleld amonyanUuDB

t t / t but f b
Yot e  TAG 58 I eV Bl AP B St S 2 T hre AR o
shown i npd file stRicture area. Therefore, when real time recording/reproduction

attribute information is stored in the volune structure area or file
structure aref®s shownen BLE. 8Bstealtimerrecoedingireproduetion (atmguteamfmmﬂttqmn

ttributge info f t t t
apeni ng 1a" PRP IS Besiored! 18 auprerBldsiiass ks Datre@ation el M e9id Hecor i ng
to the 'Fﬁr%ﬂn%lédmtﬁéq{&&tdf@real time remﬁﬁ%let(m\)\ﬁ?&*nﬁ’ét” di fipfepduct i on

file indication information (e.g., identifier = representing
t hat a frecerdirgftéproductien attnh@terleﬁmmatmg/oaapbmslmed (maldata fitd oaedi n t he

r eal ﬁ%%ofgm eproduction attribute information. Anong information

on the ni mum conti guous storage bl ock satisfying the

7 condition Qks SHEWRSS FIG. QC féﬁl"hﬁ'@ﬁido?dlnblr rddticiid BitrinefifforMBa8R &
m ni mum cont i guous stora recordi n&)re roduct ion bit rate information,

and i nf ®@arfilesaprbe stor m a gepaeate fileor A gy e@mpleuaal ime ype, at | east one
can be Srte%r%ﬁnélreﬁrgﬁuét?gA attribute information can be stored in an information file

shaving an RTRW format named 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 structure area separate from a file structure area, as
shown in FIG. 3D.

Therefore, when real time recording/reproduction attribute information is
stored in the volume structure area or file structure area in the UDF system, the réal
time recording/reproduction attribute information is first interpreted upon mounting a
volume or opening a file, and data is then recorded/reproduced in real time
according to the interpreted information.

Real time recording/reproduction file indication information (e.g., identifier =
"AV file") representing that a file requires real time recording/reproduction is
included in the real time recording/reproduction attribute information. Among

information on the size of the minimum contiguous storage block satisfying the



time recording/reproduction attribute information. Here, if there are three
types of discs A B and C, the contiguous recording/reproduction type

i nformati on can be predeterm ned as foll ows: type A = 10. 08 Mbops,
type B = 1.4 Mps, type C = 8 Mops An attribute representing whether
files are currently arranged so as to bé recorded/reproduced in real tine,
i.e., arcmdanrbqﬁ@nreﬁﬁl@@gnfepr@dun%omUmednfom‘@apntfomnsurmg minimum

oo EBLE AL Bl g lokd o e R TRt ' ™
recor di AL COALGIGE jrezia;r@ihgritegwddﬁbﬁrtvﬁé,iameég o‘ﬁeoéa’rdtéé Rtdred in ¥aé réalme

recordi ng/reproduction at ute information. Wien th
r ecor di rtme egcardingfreproductionaattribute infarmatibn. nHeee; if thece iaoa thrieaftgpesiof on

B e

attri butga .maxi mum al | owabl e value of the real time
Arbaleni Sroithe

recordi ng/ reproduct rate can be further stored in the real tine

recor di ng/ r egypeléct i10r08Mbpsptype B =~ h4ibps)iypdi€r=8 Mbpscontrol i nfornati on
of a spindle tor. can be obtai ned by using the recording/reproduction bit
rate i nf or mat/NdAttribute representing; whetrer ﬁlieﬁ@ra@yéranﬂmeﬁjm@kﬁo ARtQPRat i on,

| nct udedor o PRAPLAER ol i) B BATHEe RASER b iredRal e

That i s recordablefreproduatiblestateoffiies) isfalsoriichaded m theqeattime the real tine
recordi ng/ reproduction attribute information, replacenent of a defective

bl ock wirERORIRG/EsRIogyetion attrilte ptasmatied when reading or witing fails, and
further readi | 14 Ve 1S, t .

For - oxanpl o, TRoaidimd'fecdrifiofteptotudhit 268 iffoftfistis 9 Abré R B8 tme

def ect i recOiding/reprptactah ajributefinformation. ¥When thd reddrditig/reprodigctiohdied i n
the real tipe recording/reprqoduction attribute information, File buffering

i nf or matPEhISAANERd IR #3ghSectinR, infRsMatioprassaciated Wi 3 Rluralify|of bitdate £ rom a
track byjHsds hd sbifo 2 't Pﬁéiti@ﬁﬁﬁfe@wﬂaﬁ@n)’@&?éeﬁg red ih Wﬁe tg%éﬁhn@“f fer at a

time can al so be store e rea i me recor reproduciiron attribute
i nf or matreocording/reproduction attribute information. The maximum allowable valu8 of the

| nstead of, individual ly stgri.n |mny real, tj recordi.ng/ repraoduction

at t i bu88l UTEKeGrdngHeniafution A e Ranbe o inde 2R o¢  on

i nf or matrbe@rdi ' ibine if i t e il in : ntrolling
real ti tﬁeeﬂqlﬁfbgrgag?t?sﬁslé i'beu gi 'hﬁmté ggﬁ's ?'ég%'dm? he | mJ I')r?f'ﬁgtﬁ?i(cl)énﬁ 8F8t he

cl assi f ispindlg preotor cam bembdaidedrbyausing the recordimginegrodyictiepriiticatei on fil e
attributefinf rmation area. In this way, easy real tinme recording and
reprodué’? PFRALAY be achi eved. For exanpl e, the follow ng types

In addition, file defect management information, file buffering information, file
allocation information, etc. can be included in the real time recording/reproduction
attribute information. That is, if file defect management information is stored in the
real time recording/reproduction attribute information, replacement of a defective
block with a spare area is not attempted when reading or writing fails, and further
reading or writing of the defective block is not attempted.

For example, file allocation information such as non-allocation of a defective
block replaced by a spare area as a data block can be stored in the real time
recording/reproduction attribute information. File buffering information associated
with the amount of data to be initially read from a track buffer and the amount of
data to be recorded in the track buffer at a time can also be stored as the real time

recording/reproduction attribute information.



of i nformati on can be provided: type A. a data bit rate of 10Mops,

I npossibility of allocation of a data block to a defective bl ock repl aced
by a spare area, and inpossibility of reattenpt of reading upon failure in
readi ng; and type B: a data bit l§ate of 8Mops, possibility of
allocating a data block to a defective Dl ock replaced by a spare area, and
i mpossi bi [ i tyn§teacb%ft|ﬂ€l¥tﬁqaﬂ|y steripg manygseal tise TGP@rq"'r*Q’F%R{BQHﬁ"On

compr 1 scatUiE S s s Bblics et ek o @I R aybRdton fzoaders o <

accor di ngnd file B iMRFiRRSrmdtivRNiHeOfonditidhs forAsontrofling feal fikeuiles age real time
reproduct lon. If a mninmmcontiguous storage bl ock satisfying the
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file B not requiring real time reproduction has a minimum contiguous storage block
comprised of one block, and one or an arbitrary number of segments can be stored.
This block generally corresponds to a sector of a disc.
The file A operates for real time reproduction, as foIIows.'
In step 1, blocks 0, 1, 2 and 3 are read. '
In step 2, block 5 is searched for during playback of the blocks 0, 1, 2 and 3.
In step 3, blocks 5, 6, 7 and 8 are read.
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 a warning message

like "contiguous recording is not possible. Shall the minimum contiguous storage



This is done so that a file to be copied can be contiguously treated as a
real time recording/reproduction file when the file is copied on different
di scs or the sane disc. In the present invention, a driving
apparatus, such as a CD drive and a DVD drive, having a seek tine (e.qg.,

150nms) significantly |onger than a read 2ine ge. g 1 .43ns), which is
expr ess 0Bl becdasignated as anaddlock apd tha fileybe stored)in tke designated:block
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def ect i vealue of the mitially-designatedamininumcantiguose steragedlockis stanredon theed by
a user.
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i nfini t etecordingireprduictionrtiie wheh tige filesis opiedon different dises loe thesameand
stored as the real tinme recording/reproduction attributes of a file, and
real tin#S8ata is recorded in the minimum cont i guous storage block. In this

way, the integrsupntd f. v . .
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... (2) playbackHime) t hi s expression, the m ni mum contiguous storage block S
is 261 bl ocks, V\hePH, dathg Is.recorded in units of at |east 261 bl ocks
desi gnat ed asMERBWRH{I® theMiBERYMGRStIgUSHS SiRyags bledk limds the allecation Fduct i on

I'S POSSI e bIddRUY & disctbsdtisRFS Predetermined purpose. Here, the free block means
a non-used area having no defective blocks or a rewritable area among user areas

that can be used by a user.

If the minimum contiguous storage block is defined as 16 blocks arranged in
an error correction code (ECC) block, the allocation of a data block is not possible
for less than 16 contiguous free blocks. Also, the allocation of a data bldck is not
possible for 16 contiguous free blocks ranging over two ECC blocks. Here, the
minimum contiguous storage block has the purpose of recording and reproducing a
DVD-RAM in an ECC unit.

When all real time data is stored on physically-contiguous blocks on a disc,
no seeking occurs, and thus recording/reproduction is prevented from being
interrupted. However, since contiguous blocks do not infinitely exist, a minimum
contiguous storage block is calculated and stored as the real time
recording/reproduction attributes of a file, and real time data is recorded in the
minimum contiguous storage block. In this way, the interruption of a screen can be
prevented.



corresponding to 17 contiguous ECC bl ocks can be designated as the m ni num
contiguous storage block. Here, the predeterm ned purpose is to ensure
recordi ng/ reproducti on when the maxi mum seek tinme is 150ns. Wth one
ECC bl ock conprised of 16 bl ocks desi gnibed as the m ni mum conti guous
storage block, and a limtation such as"the seek tinme added_as shown in

expression 2, |.f anNBEGpplayha% b satei (GMb)of BMippsoa seekitime pk19@msy airead and
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bet ween bl ocKsromethis expression, the minimum contiguous storage block S is 261 blocks.
K ti f fi 6. bl ock E t
Zﬁgurf Ing g quegg %reogqued in units of étslteagtt 561 bilocks d%csigsna(teggsatllr\é%} imum )
r epr oductd ' j * g . .
oprod g:’icdéft?iggbgf %(Eﬁ(rgggmb}sl'({iﬁﬁ réal time reproduction is possible. However, 272 blocks

sati sfy ddreespondingstoetyj contiguous EGQ bletks can bedusitprated dsrthe midimas by
arrangi ng bl ocks sati sf)‘i ng alimtation on the m ni nrum conti guous storage
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reproduction can be ensured. For exanpl e, en there are three groups of
bl ocks of t hewlithromeuECCoblock wormprisedrofdé Blbokk dedignatedcds the?mibiunc ks and

1088 bl ocks, and the s%?k time is 150ms, the possibjlity of .
contiguous storage block, and a limitation such as the seek time added as shown in
expression 2, a free block allocation method for real time recording and
reproduction is classified into steps, and the steps can be arranged as shown in

Table 1:

[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 step | 272 blocks (ECC arrangement) ensuring real time
recording/reproduction

between blocks requiring a

seek time of 150ms




real time recording/reproducti on depends on the nmethod of connecting the
bl ocks. That is, when 272 bl ocks, 1088 bl ocks, and 16 bl ocks are

sequentially arranged, real tine recording and reproduction is possible,

and when 16 bl ocks, 272 bl ocks and 10881blocks are sequentially arranged,
real tirp—ecordi-Rg—and—raprod oR—-s=not—possi-ble- Necor-diaghy,
the m nijnufirstefép gupusissblockEDOC tarigemértt) ef | ectensiring reeordiag ahad
reproduded in real fime using the allocation of blocks by steps and the
bl ock cdnnecting nef hod. Meanwhi | e, if repregudction iniamECC uniki*kg is

not fillled with as ch data as inamnirrumcntigé?lus tdﬁgage bIoEk as
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recordi ng/ reproduction is copied on the sane disc or different discs, the
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t he dat aepiamiictionrisnet posgibk. on t he same basis as the arrangement basis of
general file plocks. Here, the real tinme recording/reproduction attribute
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Meanwhile, if the end portion of a file is not filled with as much data as in a
minimum contiguous storage block as shown in FIG. 5, even when the file is
recorded éccording to the condition of the minimum contiguous storage block, an
attribute representing that data blocks for the unfilled area are allocated but not
recorded is stored as real time recording/reproduction information, thus allowing real
time playback upon additional recording.

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

blocks each comprised of 272 data blocks are allocated to first file data placed at a



copying of a file, data blocks to be copied nust be arranged in
consideration of the original real tinme recordi ng/reproduction attribute
i nformati on and nmedi um def ect. managenent i nformation recorded in a
seeondary defect list (SDL). For exanple, when the m nimum conti guous

storage bl ock is 40 bl ocks as shown in }:?G 6A,. data bl ocks are arranged in
consi der@fk Bipck#m, 262 data blecks tof the minimus coptigugys storage blagk a8 shown in
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in an application program for copying and in consideration of real time
~ recording/reproduction attribute information as shown in FIG. 6B.

FIG. 7 is a flowchart illustrating a reproducing method using real time
recording/reproduction information, according to an embodiment of the present
invention. A disc is loaded on a player in step S101, and the player reads a volume
area from the disc in step S102. A determination of whether real time
recording/reproduction information exists on the volume area is made in step S103.
If real time recording/reproduction information exists on the volume area, playback
of files is set in consideration of the real time recording/reproduction information, in
step S104. If it is determined in step S103 or after step S104 that no real time
recording/reproduction information exists on the volume area, reading of the volume

area is completed in step S105.



Upon recording, a codec 110 conpresses and encodes an audi o/video (A'V)
signal froman external bitstreamusing a predeterm ned conpression schene,
and wites data conpressed according to a recording/reproduction bit rate
(W) to a track buffer 120. An error c ection encoder and decoder (ECC)

130 error-correct encodes the data witien to the track buffer 120, reads
the error - cor FReFEARAT, énlleds seadhinstep S106-i Ités deteaminad whethepsealdiae appl i es
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readi ng stfucturecarea; steips S1OT and S408anay het ba pesforrhetih Alss,awhéem fexl tinte on.
File data to_ be satisfied by the condition_of the m ninum contlguous

st or age T6FBEiNg/ceprogHction inferpatiansexisisgn 4 filg Gantrobnfaraation areg, staps  The

read fil t d by the ECC 130 via the pickup
uni t 1409%53?\/\9{? %ﬁﬂpg‘iﬁ%)éﬁﬁg%%egfﬁﬁﬁga 120. The codec 110 reads data

witten to tHdQ. Biska b:nﬁématndll&chrduagremeﬁ:@ddm@bbﬂﬂn@dndtrepmdudng ate Vb,
decodes the read data, and reproduces

recor di rﬂﬁ%ﬁ%&%@@m}ﬁd ﬁoathe nrﬁff%?tdaveraiwrbxm% @nqﬁlonmf theeﬁpparat@s for
recor di %Eﬁ?é’gﬂg%‘g tor&%thélﬁgg Bhfd%dle?%né s é ige control

I nformati on recor repro ucing bit
rat e i nfdivicdediicbo rpcordldgdnﬂrreplddmtlpnckup unit 140 and the ECC 130, and can

drive not only the spindle notor, but al so a servo nechani s
is a view shcﬂi’%rq dmoﬁ@ﬂeec?ﬂ??rfenmmﬂssx%@aﬂcﬁm@ﬂeﬁm@pmd%wvén a

disc to Brd;
or ovi ded Ol M3 dutdiel Bitrdafiel i A oieh AR combritsit SrBhem®
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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 resuit to a pickup unit 140. Also, the

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

Upon reproduction, when real time recording/reproduction information is
stored in the file control information area or the volume structure area, buffering
information associated with the amount of data to be initially read from the track

buffer, file allocation information, defect management information,



for interpreting the produced conmand, and a device driver 203 having a
file systemthe sane as the file systemof a DVD RAM devi ce driver for
requesting a correspondi ng function according to the conmand interpreted by
the Wndows kernel 202 by transmitting a driver conmand to a drive 204.
Here, the W ndows kernel 202 and the del4ce driver 203 correspond to a file
syst em | E@gerdingiieproduiction bt wetekinformationg etcamre eeadin adhranqee and|readmof

oor oductiB shia i ot G ine BasiS s e read Brdmerany EjeBta 16 Bh3atRtiad i ng,
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data input to an A/V encoder 211 in™a co maln nmenory 212 in real
ti me; statra witsifeadibit satet\ia.e Themread filedatalis @rroreianrentionrdecdtiddiby thef i rst-in
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t he HDD. pon reprodu process or S romt he

DVD- RAM dbaide%lhelreaddamﬁdarepmwcemwcfa@ﬁ inreal time and a pr OCE;S
for reading the AV
data stored i Whengegarding/seprodusing b'hfﬁi@gﬂfOE[ﬁaWWe!!@tﬁ)wetheZQSI tine perf or ned

usi ng o R dereRietion informain. B8 SBhfraler £r0 HREINS eleardrdibniiar ™
tine receftherspiridle ntstor 160 from the RICopding/reépRIdUCIrEESit ratlifforinaibnof a data
area, data recordi ngﬁ dat a rmfroduct ion, data deletion, and file closing,

and t heskroyidgdfeemithe pickswsunit 140 apd the BERE dBPhand cenairivernptianlyte 9. )
<met hod i ng/ reproduction file> In the
first st d"&ser%@gg’wga@a%s%%egﬁ%ﬁi?. Meat i on progranmm ng i nt erface) call ed
to create a rei@. gisevieacshiciing/the HoRdefdorbrol fdrlrécbﬁ:luglﬁé Hacn | qata O
application |ayer 201 assigns a file attribute as FIL RWto a

create fQdiscitg vml@af%alttme Feal|tinge rﬁcqrdmlrepr@uc@pn@mmemam p@vn@m imal | s

the W Io ng exanpl e: exanpl e:
Fi femggﬁ?v@aykgs@@wégﬁ.@@uﬁm)@g \21 LEATR ngTERTRW ) In the
second step, THi@RVNRWQwsté‘mr@%bnﬁﬁ&e@foﬁéh?aﬁdﬁ@amwm\fbﬁprdﬂu a203 to

create a file. In the third step, the DVD- RAM devi ce driver 203
desi gnatqunraand associated with A/V data recording/reproduction, a Windows kernel 202

('D

for interpreting the produced command, and a device driver 203 having a file system
the same as the file system of a DVD-RAM device driver for requesting a
corresponding function according to the command interpreted by the Windows
kernel 202 by transmitting a driver command to a drive 204. Here, the Windows
kernel 202 and the device driver 203 correspond to a file system layer, and the
Windows kernel 202 can be called a kernel layer.

FIG. 10 is a block diagram showing the flow of real time recording/
reproduction data for a computer system among RTRW systems. Upon recording,
the following processes are performed in a multitasking manner: storing A/V data
input to an A/V encoder 211 in a computer main memory 212 in real time; storing -
A/V data stored in the computer main memory 212 in a first-in first-out (FIFO) file of
a hard disk drive (HDD) 213; and storing the A/V data from the FIFO file of the HDD
213 in a DVD-RAM disk 214. Here, when a sufficient main memory exists on a
computer, the FIFO file may not exist in the HDD.

Upon reproduction, a process for storing A/V data from the DVD-RAM disk

214 in a computer main memory 215 in real time and a process for reading the AV



FILEATTRI BUTERTRW attri bute when the file generation function is ordered.
When the FILEATTRI BUTERTRW attribute is designated, file control
information is stored in an extended attribute area of a file entry, a
streamdirectory I1CB (information control block) area, a file identifier
descriptor area, or a file t%ge area orlf?lag area of an I1CB TAGfield in a

file entqdta stered inghe maip memery 2ia thsaugh anAYerodes 216ars parfosmedina: | s

creat ed. S hod of allocating an allocated/ unrecorded area of a

real ti rr’EUIrt'éacs&"@ ng’ r eproduction fil e> In the first step, a Wndows

kernel APl caFdreskadnsple] thecfahetiom oba IRTRW gystemagsing ediridowokemel &gl time
recordi ng/ reproduction file is a set file pointer having a seek function.

| n or derdivided:int® crpption of adie tawbichoeal timepiesording/seproduction attibutessrea
real tine recaordjnglreprodyction fi,le in advan as_an, al.l ocat gd/ unr.ecor ded
rea ao MoVEER, SIGSHHCTE A 060 g, el iSboraE. iadeeitnion; Bofd eelBlisty o
calls t *’éhd”!‘ll%délwn%j?éﬁ‘@h're%‘é?di@@euffuﬁ&%rfé)\lvh%v@Be%lé%ﬁfﬂbéd referring & £1G! €:

Set Fi | ePoi nter (FiTeHandl e, 8%1024*1024, NULL, FI LE_END)

16 9. .SetFileBitrate (FileHandl ebitrate)

Alternatively, a,data area necessary for real ti recgrdi ng/ reproduction
can be pre-al B8 iqe%f('ﬂﬂaﬁéﬁaééméﬁeﬁq’r feﬁﬁ?&ﬁﬁt&tfﬁﬁéd state using the
SetFil eBitrat ied I ' ! ' ' knows
abit rate andneestEy SVRNLbASRamAS chpRtataifpRiRaiihg Melad

bl ocks ecélledsoioneatea fedl ¢inw/sdoendingfreproduction ditdisra ofedté fitdksThet ai ned by

Fecor di AIGRTGRIRAEr G, Sssighesn Hiscatummna et bEaAT B HEW e

Set Fi | eRQj 3 : W

St | cRasliefle t crpte he AgRE FOSU e AR ALK Snd EAE e Wicdode s
t he DVD-Ketiweld202 as indthe/follo®iity exampile: i f real tine recording/reproduction

attributes are assigped.to a file, on ordering of the file seeking
function, and® Be '%ﬂa’éq"?d't f%?ﬁﬁ?ecor ded data area as large as the

| engt h f@ ' ' | I bt ont i guous storage conditions (for
bl CAVPAEMPCRE SRR T @TRUE SO0 | oLous 21 or o0 <

exanpl e, { mamagenent, _ ocation, file buffering, the
magni t ude of Ia thesecomd step, ity Wisdews iegrelRAR érdess theoDVD-RAM idelizenat i on)
specified.in assigned real tinme recording/reproduction attributes, as
shown ir&lylefiztbtrg'ii?‘%ﬁ%t%pﬁglﬂ allocated area or a plurality of areas are

arranged in gp thethikd step? b DYD-RAM Uk difler 203 designates a
FILE_ATTRIBUTE_RTRW attribute when the file generation function is ordered.
When the FILE_ATTRIBUTE_RTRW attribute is designated, file control information
is stored in an extended attribute area of a file entry, a stream directory ICB
(information control block) area, a file identifier descriptor area, or a file type area or
flag area of an ICB TAG field in a file entry. Here, bit rate information can also be
set when an A/V file is created.

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

In the first step, a Windows kernei API called to allocate an
allocated/unrecorded area of a real time recording/reproduction file is a-set file
pointer having a seek function. In order for the application layer 201 to pre-allocate
a data area of a real time recording/reproduction file in advance as an
allocated/unrecorded area as large as a minimum contiguous storage block, the set
file pointer calls the Windows kernel 202 as in the following example:

example: SetFilePointer (FileHandle,8:%1024%1024, NULL,FILE_END)



<net hod of recording data of a real tinme recording/reproduction file>
In the first step, a Wndows kernel APl called to record the data of the
real time recording/reproduction fileis a wite file. The application
| ayer 201 calls a Wndows kernel using a wite file as in the follow ng

exanple, to store real tine data: l6exanple: WiteFile

(Fi | eHandl! e, AVBuf f erS@EﬂQBQEﬁteI(EJLQ_HaMJb}tFatG) In the second step, the
W ndows ker ne the file recordj nct i on t.he D-.RAM devi ce
i ver 203, | AtEmayaly, § gt atdn Sedssah ot enl MRRiraEe Ring (RRrGRTECA T ec s

i f real pe pro-aR6EHtEd wéaema@lwtahcanoeéferd/&%eérﬁ&staﬁéuﬁng%é0 a file, upon

calling the file recording function. If the real
r ecor di ndetFédgBitate (FileHandlejbitnate3. Heeeaubelgﬂmjappﬁcattdmlayelokmmws adit ded is

Condi 1| O, SRR AR 0ranySr i el E6 JoiA R AR BRI RIS @B, e Tigho
I h
mgmtu%ﬁ’atuonﬁfé};er gﬂﬁbérbisbl Oca{)%%é@bgmeﬂmcgﬁ%%dr e%‘stﬁg%atg €

17 appli pre-a es an allocat unr ecor area

desi gnatareaarecessaryefol réal tine rssordingdepraductiontin @n alldcatddiimecbdedstatsl t he
| eft-over unrecgrded data using a seek command SetFil ePointer with
r ef er encdéSig the, etfdﬁnﬂ'"@f recorded data, and again records the |eft-over

?22& ded in a'-rllmg' ég?ggﬁr a2y gwgrkelgéfm#%&%ié%b@ﬂﬁ?ﬁgﬁe?nl ISZI G

11, and drh&rmtdwﬁekabﬁaﬂllé still allocated as the all ocated/unrecorded
ar ea. own in FIG 12B, when the ambunt of data recorded in a

vari abl e wri t'f‘éhe(ﬂﬂ"’@ steraihe DVA-RAM dayise driveri203-ehasksdireel time t he

aut oma: (SPRRRAEAEAGT st Tates #2%‘%?&%1%@ §oEie, ubff e SEtERIeT ot on
desi gnatsekiry fungtion, Pm&sé&jrbslﬁriélﬂiceted?ﬁnmd dafd &realdargdasithei dual
data is recorded in the ECC bl ock unit. Wen a defective block is generated

duri ng reegndengeaking accerding te Minimum gentiguausistosage eerditions opondi ng t o

e, 1 S hiaor gl TR L AN S0 7o

di sti ngunsinadnﬂd:dnﬂgﬂ@ub stdrage block, @it e asfonnatids)ispddified imethei t rate for
each section can be recorded.in a file control information area. That is,

FIGs. 18ssignediregl imeresarding/seproduetien pttribules; as showntinFiGe 19a1QRe Perer ¢,
VLol e 438 oA SpL O 0T e D B MR ™™ =1
i nf or matdliocated.
<method of recording data of a real time recording/reproduction file>
In the first step, a Windows kernel API called to record the data of the real
time recording/reproduction file is a write file. The application layer 201 calls a
Windows kernel using a write file as in the following example, to store real time
data:
example: WriteFile (FileHandle,AV_Buffer,32:1 024,NULL,NULL)
In the second step, the Windows kernel 202 calls the file recording function
of the DVD-RAM device driver 203. |
In the third step, the DVD-RAM device driver 203 checks if real time
recording/reproduction attributes are assigned to a file, upon calling the file
recording function. If the real time recording/reproduction attributes are assigned,
AJV data to be recorded is recorded in an allocated/unrecorded area according to
real time recording conditions. Upon recording, when no allocated/unrecorded area

exist, the magnitude of recorded data is reported to the application layer 201. The



area when different bit rates are provided in different sections. FIGS. 13C
and 13D show an exanple of one bit rate value (here, Vb) stored as real
time recording/reproduction information in a file control information area
when an identical bit rate is provided in the entire file data section.

<met hod of reproducing real tinme recordthg/reproduction file data>

In the fapplicatior layes 2y Rrevaliacatescan Allpcatgd/usieeyded @readesianatediasdhef a

201 cal I162L0NR HEAEMGRPAGId atibdies a Pederd g oo AL SoARBIFEHEB ! c.
t o repr qiiisg a'seek donfRafd SEtFilePointed WfPletereneadbithe amount of recorded
(Fi | eHandl e, AVBuf f er, 32* 1024, NULL, NULL) In the second step, the

W ndows datanand againomegords thedettviveRadrtalevi ce driver 203 to read a file.

18 I he .t hi te e, DVD- device driver 203 checks. if real
time recor dPnﬁ?ééﬁréﬁggﬁ"y‘Bﬁ* 5[&15&%&\ Ql\gt@ o‘j@ﬂﬁl I V"?)Ge? Ferecor ‘iegwlﬁrr‘l t he
fil ' | | ' ; ' oduction
attri buchoeatedirectiecali (ol 10m biRes shofl FHE; 1 ang SR TClT o7

r epr oduaediduabaresnis/Atilidalogatedeas thecaliabatgd/unrecontled area.r epr oduct i on

condi ti ons. Her when a defect is generated in a block to be
reproduced, #\¢8hewR Hﬂrﬁgﬁdmﬁdﬂh% #hfgamwn?af fatasesardast ivca vadablejwritten

R o e e T
r epr oduc32:3102a4nytes shorty thiefile By stens tayer alitomatcdiqsrecilidcated d®- RAM devi ce

driver must be used upon real tinme recording/reproduction <net hod

of del etyndyopated areasusing bit rate infosmating/dasignated threnghithe SeiFieBitrate. | n

dotete o P IEIGIIZC Rlrerlia Batd 8 rE@andil Hne B bR TP 4™ 1
order t alefettivecblpek is géneratdd turimg sedarding ¥ndian lerontis thus sratdtl ecal | s a
W ndows kernel usin e "DeletePart O File" as in the foll ow ng exanpl e:

th
exanpl e:blegh e@rémqr‘gdim tethedefeckiyriblockrs exeludeddromthe | the second
; _ : : |
step, t P#Wegg{m a'%%%ﬁéeﬁﬂ’ﬁ'ﬁ ﬁ&%RAM device driver 203 to del ete

part of ird ep, when partial deletion of the

file is orderdere, Wwhenin®bRistetefor sectiony ean Beistirilished frogpéadH oer,
recordi nﬁ{ reproduction attributes are assigned to the file, and del etes

dat a f r dHHOAMELPY agseciatadwith the biirale fos SAER Soctiof Cap bei Fererded in a file
control information area. That is, FIGS. 13A and 13B show an example of a plurality

of bit rate values (here, V,, V, and V,) and information associated with sections
stored as real time recording/reproduction information in a file control information
area when different bit rates are provided in different sections. FIGS. 13C and 13D
show an example of one bit rate value' (here, V,) stored as real time
recording/reproduction information in a file control information area when an
identical bit rate is provided in-the entire file data section.

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

in the first step, a Windows kernel AP! called to reproduce the data of a real
time recording/reproduction file is a read file. The application layer 201 calls a
Windows kernel using the read file as in the following example, to reproduce real
time data:

example: ReadFile (FileHandle,AV_Buffer,32:%1024 NULL,NULL)

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



if-the real tinme recording/reproduction attributes have been assi gned. Upon
partial deletion of a file, a file for managing a dummy file or an ECC
paddi ng space list is created under a root directory on a systemfile.

FI G 14A shows an area to be del eted fr%na real tinme file in which A?V
data is arranged in ECC units. The deletfon area is allocated to a free

area as showdnithethics steppthe, RYD-RAM deyigedrivas 208 chacks i ieahimeo t he

rea, " JoRaRooPAP RSB bl S och SRS e FE BT R HadEeB Tovope”

as a sefapeféh fd drddepst.t HQhéYéélQﬁ‘hé réc%ral?@lr%b%(ﬁﬂ:tlbﬁ aiﬁnb%ké@é?é h8¢igned,
descriptor (AD) list in an ECC paddi ng space |ist. data not pertaining

to the dshNedatarasong,.as tl'letlaegtﬁdf@’ beproducmm strepemduoedtﬁmn/an ANsdatsfareaf i | e
entry. The E Qadd r}ﬁn ace cfs gal n updated according to a function
I time du ion con

such as accordingiorea epro Ions. 19 del et i on or
witing. We f ééae
i nvention i ng%té @@Sﬂﬁtﬁ%ﬁ&‘lﬁée%t B'EI g(!;&gggcﬁea Hé@)r &éan scrl bed by

a short edmmeaullmcdmmatiauocatedlunrecbndeﬂlfme aumButeeweﬂdsslgmécbbBMe and
t he paddi ng space of the ECC bl ock rangi ng over _the boundarﬁgof t he

del et i orfegflda trapsmitisd fram mér%YﬂsRA%d%WEM"VﬂT 29%to theydrive RB4A/ v 1 | eh
f th
both an ext ot SR foddhiifleWbniGnd diE o fUtddading conffia pidyifda BYSA 72

nmanaged mmandlmtenfabe@f\tmteaw RAM deaweunm nfust el usegpHon peal time
i nfornation Ienlgth of "0" inthe ADIlist in an AV file entry. The an AAV

file spd@gO%fﬂgb%‘?rPQPﬁﬁ'% to the deletion area, in the ECC block, is also

managed in th t . ddi ng
space can be ﬁgéﬁ?gd& adsé I%hﬁié?@;éﬁ%éﬁ'rﬁoca #‘BJ% g@qlﬁ%ﬁ fgy%f%é

<met hod of clinthedirst stepa DoleteRartOfHilRY /is e@llewla@the)Wihdbws kernel APllto t he
first step, a CoseHandl e function is called as a Wndows kernel APl to

cl ose a Gelale parkef the data|of ayiegd imegespedinghepreguctiondle. In order to delete
f d
o A e A Pl e L e

exanpl e: "Dﬁl@tePHﬁtijﬁe'(&lnemrfdllﬁ\)nng examplen the second step, the w ndow

kernel 202 orders th RAM devi ce driver. 203 to seek for a file.
In the third @@@?Pemﬁﬁ‘?t? (f)ﬂ'?l;e (hiletangle, et 817S)s or dered, the DVD- RAM

devi ce driven,dd s 58 HBERY Sfer, the VIRBBWS kerloX202brdifs §ﬁé bYCRAM defice ) and
driver 203 to delete part of the file.

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

FIG. 14A shows an area to be deleted from a real time file in which A/V data
is arranged in ECC units. The deletion area is allocated to a free area as shown in
FIG. 14B, and an AN data section pertaining to the deletion area, among an ECC
block ranging over the boundary of the deletion area, is called a padding space.
A/V data in this padding space is managed as a separate file on the system file and
stored in an allocation descriptor (AD) Iisf in an ECC padding space list. A/V data
not pertaining to the deletion area, in the ECC biock, is stored in the AD list of a file

entry. The ECC padding space list is again updated according to a function such as



According to the present invention as described above, real tine

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

tinme. Al'so, in the present inventil®n, files are divided into real
time fildeletionogwnidingl Wheean application of thexmejleod acconding testheqpresent e

al l ocati.on_informat i byf f eri ng Al Nf or At i on, th ni.tu

ot or et PGRTR 5 3 LB sviaim g BeC oRddRystaes 18! g beerhod B st ep are
assi gnedgtsit Afcdationdegcpfgrdi ng/ reproduction information to the real tine
file upon recordi ng/ reprgdubt ion. Thus, real tine recording/reproduction

can be ef f ectinMelG; 148, the A file space and the padding space of the ECC block
20 Furt her rmhg in the present inventjon, the control information of-

a spi ndl@NGRGPVErheineunAaly of the delation area bave pxientlangthe ddeshewn in
| nfor mat e éq§% ?Er/]gﬁéavsngg%?pf FEECWI0ER PARGHHG 'IvBP Y Boliidry dr e

controlling t

21 \Wat deletibnareaihas both an exteht length iapeicdrtl inferniatibrienigth, Wit ¢he padding' me
files requiring real tine recorc_iinr;g/reproduct_l on are recorded, wherein real
tine rectRAGSi§managad as ao@lipsatipmaeseriptephavingan exjentliength apd an

o BB Ao bl A8l B Y T b 5B AP SR o

wher ei n géreainipgl tolth@leletiobl sheagdir e POCBILEK is 2isy mahbg8ad iim e/ ABSiistiin €

I ndication information indicating that a file requires real tine

recor di rigerbfileienrtry.oln this case, the padding space can be defined as an extended
allocation descriptor of UDF.

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

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

example: CloseHandle (FileHandle)

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

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

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

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

recording/reproduction can be effectively performed.



3.+ The recording nmediumas clainmed in claim1l, wherein the real tine
recordi ng/ reproduction information includes at |east one anong
recordi ng/ reproduction bit rate information, information on a m ni mum
conti.guous storage bl ock satisfying the condition in which the playback
time of a current data block is greater2@han the sumof the seek time and
the read ti neFthermpreaindhedqesenttinvention: the sortrol infasmationaf eospiadiel ayback

time for_epsuri i pLmum cont i guous,.st or age nd.gonti guous . .

r ecor di MPPIRE LS QRfmimed oM el Beresardidg/reproduction informatigr: a3saciete A thedi um
as clai 4 { j Al i indle notor is
bt ai nedt [SrPgelcHucion L 116, i SontroliAGTHE spindty mRadk: o 5.
The recording mediumas clained in claim3, wherein the
recordi ng/ reproduction bit rate information includes a plurality of bit
rate values when a bit rate varies with sections, and information
associated with the sections. 6. The recordi ng nedi um as cl ai ned
inclaimb5, wherein the real tine recording/reproduction infornmation
further includes the nmaxi mum al | owabl e val ue information of a real tine
recordi ng/reproduction bit rate. 7. The recordi ng medi um as
claimed in claim 3, wherein the information of the m ni num conti guous
storage bl ock is determ ned dependi ng on a naxi nrum seek tine.

8. The recording mediumas clained in claim3, wherein the mninmum
contiguous storage block is classified in consideration of the size of an
error correction code block unit and a maxi mrum seek ti ne. 9. The

recording mediumas clained in claim8, wherein the real tine



recordi ng/ reproduction information further includes Block connectin

i nformation for connecting blocks for the classified ﬂn“mmummlﬂﬂmt
storage bl ocks, to acconplish real tinme reproduction. 1 111N NRRIEGNS T
recording mediumas clainmed in claim3, wherein the redl time

recordi ng/ reproduction information furtB& includes attribute information
indicatiﬁl@a@gﬂn@_@d portion of a fileis not filled with data by a

m ni mum cont i guous 0 I - d b f . [ ortion are
allocated in dvarﬁgécé{@wggmgb%hﬁh Je%fh%eﬂés?ﬁ%}’lﬁé(g%@ﬂng medi um as
cl ai med reBofdifg/feprodubtisreare fetdrdéd! wheérdh reit Bhfd féﬂof&ﬁ?ﬁéldﬁddd&ﬂon_'

I nformation further includes current real time recordable/reproducible

st at e i rihtormationdor ensuring regl time: tecordingireproduction of the real imeetilesds as t o be
recorded/repyoduced in regl tinme. 12. The recordi ng nmedi um as

cl ai med §t9re§{|5|i ile capingl Eﬁﬂfmﬂ%o'? 8%a-t i me recording/reproduction

I nformation further includes file defect managenent information indicating
that replacenent of a defective block with a block in a spare area and
rereadi ng or 2.ew i Thexreoordingenedilietas claimeddnh claim hovhereiretha real tilmen
reading or witing fails. The recordi _&?Prredj umas clainped in

13.
cl ai m 3,regAEtiRg/FERMEUstQN informatiaripelides e indiertian rrrzﬁttﬂwglﬁicagngdh@her
claim 3, =x redt COr R g TR aEL ! BT Jurehe
1’:1|n|cOgateza(if"[elor%ﬁﬁler.égg?éelgﬁlﬁ%Eé%q?éwii‘egg?%%@ﬂgyI ?%e sgarg a?eg. e s e

14. The recording nediumas clainmed in claim3, wherein the real tine
recordi ng/ reproduction information includes file buffering information

associ ated widh t hEnras@Rdingimedivm es claimediin ickaimy 1, véagrein the rabtimeer and
the amuyatQindfddrb8lcti Addtidtihtflded atfeddt'Bhe among

recording/reproduction bit rate information, information on a minimum contiguous
storage block satisfying the condition in which the playback time of a current data
block is greater than the sum of the seek time and the read time of a data block to
be played back, information on a playback time for ensuring minimum contiguous

storage, and contiguous recording/reproduction type information.

4. The recording medium as claimed in claim 3, wherein control
information of a spindle motor is obtained from the recording/reproduction bit rate

information.

5. The recording medium as claimed in claim 3, wherein the -
recording/reproduction bit rate information includes a plurality of bit rate values

when a bit rate varies with sections, and information associated with the sections.

6. The recording medium as claimed in claim 5, wherein the real time
recording/reproduction information further includes the maximum allowable value

information of a real time recording/reproduction bit rate.

7. The recording medium as claimed in claim 3, wherein the information
of the minimum contiguous storage block is determined depending on a maximum

seek time.



152 The recording—rediumas—clained in claim3, wher ei n t he cont i guous

recording/r ' I nformati on includes the conditions for
control li ngﬂ'm uﬂr ["I Jﬁﬁ] the conditions being classified into types,
antd the con olling real time files include file defect

managenent information, file allocation22nformation, file buffering
I nformation, the information of a m nimum conti guous storage bl ock, etc.

1S or ey 2o 0, O RS e i S i

recor di neHritigbas Yidrbge bladiokBadsied Bf coHsidéralien 'of fhe éfg%f an error
recordi ng/ reproduction of the real tinme tiles 1s stored in a file control
i nf or mat¢arreciionacodie klodhunitiapd a taximdimrsesk ti&F) system 17. The

recording nmediumas claimed in claim 16, wherein the real tine
recordi ng/ reproduction information is stored in an extended attribute field

of afile entgy f : . : h i I um as
claimed in clgéii m (13!;h,é \Ei%’%ﬁ%ﬁ%ﬁﬁe%? clallnr?gdrlré(%%r'rgi%ﬁéecgﬁﬁ C@Ig!)ﬁﬁ.%

i nf or matrecordimyrepredutiidreirifomihation furthien roluds block kBhasétirpinféraatidr for €
requires real tipe recordi ngi/ re&ﬁr’éduc_t I on. i 19. e recording

medi um £ONNesting Blacks dontha dlassifigd minimum sontiguous sterage blagkagtor epr oduct i on

i nfor mté&gdqﬁgbgggmﬁ%ﬁégwgﬁ_i anong recordi ng/ reproduction bit rate

i nformation, "I nformati ze of a mininmum contiguous storage bl ock
satisfying the condition in which the playback tine of a current data bl ock
is greater than the sumof the seek tinme and the read tinme of a data bl ock
to be pl ayed ¥hck THetecordingimegivahas alaimpdy claik 3, iwherein therreal timeg i ni num

conti 9UGEordfiriiAdtTodalibrf MRS MRATUHREP IHEIISLY SIS SioRafidh Shdidliigrat F on:
when the end portion of a file is not filled with data by a minimum contiguous
storage block, data blocks for the unfilled portion are allocated in advance but
unrecorded. ' '

11.  The recording medium as claimed in claim 3, 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.

12. The re'cording medium as claimed in claim 3, wherein the real time
recording/reproduction information further includes file defect management
ihformation indicating that replacement of a defective block with a block in a spare
area and rereading or rewriting of the defective block are not attempted when
reading or writing fails.

13.  The recording medium as claimed in claim 3, wherein the real time
recording/reproduction information further includes file allocation information

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

spare area.



20+ The recording nmediumas clainmed in claiml6,—wherernm the Teal tine

recordi ng/ reproduction information is stored in a fj \(§ | it
descriptor field of UDF systens. 21. Thel |IWH“F“"I|W““1[1 as
clainmed in claim20, wherein the real ?i me recordi ng/ reproduct son*

i nformation includes file indication information indicating that a file

requi res real14.i meTherecotding/ megiuodas claimed in claim 3, vizerei neattime ng
mediumas clained in claim/216, wherejn t eal .ti recordi ng/ r.eproducti on
ot o maceGATRGEeRBHEIGH Hiamatiin peldes s bileribe oMTRiP0ASSAERA bl ock)
field faqg it ' ' ' in

c: aim Zg&lﬂp eer éﬁhﬁ ng ‘?%t%mﬁerr'é“t@Xé?%?ﬁ'é’r}‘? gg@&ﬂ%{’ ?gﬂéilam%?%f%ﬁ%ncl udes
file indiatatto @buffératzatimen i ndicating that a file requires real tine

recordi ng/ reproducti on. 24. The recording nediumas claimed in
claim 22, wherein the real time recording/reproduction information includes

on & m ni num Sont PP B HEBLATHE cleiftelh i MG RIT e bndgteRsTh « he
pl aybac krebbfmngﬁ%p'o_ﬁuwmtypéa'hﬁarhiaﬁﬁh ih6luies e tondiions fsr conttoliing real seek
time and the read tinme of a data block to be played back, information on a

pl aybacKime files, dhe eprditiong being classified intgdyees, ansk thgecongitionsder i guous

recordin roduct i. e 1,nfot. ' 5 e r.ding. nedi um
1 ec0r o "Gl HE B AETRADRE FIRSR menggemert HoRitar HiSEHRgP

i nf or matjrfitmistion! Mesliffering ihfdrmativRetHe ipfdtmiatioAbfl dRiritfam tehtigwdusa file
entry for the UDF system 26. The recording nediumas clained in
cl ai m 1estorage Rioaktete. real time recording/reproduction information is
stored in a file flag field in an ICB TAGfield of a file entry for the UDF
system

16.  Arecording medium in which real time files requiring real time
recording/reproduction are recorded, wherein real time recording/reproduction
information for ensuring real time recording/reproduction of the real time files is

stored in a file control information area of a universal disk format (UDF) system.

17.  The recording medium as claimed in claim 16, wherein the real time
recording/reproduction information is stored in an extended attribute field of a file
entry for the UDF system.

18. The recording medium as claimed in claim 17, wherein the real time
recording/reproduction information includes file indication information indicating that

a file requires real time recording/reproduction.

19.  The recording medium as claimed in claim 17, wherein the real time
recording/reproduction information includes at least one among
recording/reproduction bit rate information, information on the size of a minimum
contiguous storage block satisfying the condition in which the playback time of a
current data block is greater than the sum of the seek time and the read time of a
data block to be played back next, information on a playback time for ensuring
minimum contiguous storage, and contiguous recording/reproduction type
information.



25« 27. a recording nmediumin which real tine files requiring real
time recording/reproduction are recorded, wherein real tine

recor di ng/ reprtﬂl’ﬂ”lﬂ“"mmlmw on for ensuring real tine

retordi ng/.repr eal time files is stored in the real tine
file. . The tecording nedi uddas clained in claim27, wherein

the real tinme recordl ng/reproductlon information is stored in a file called
"RTRW.TS. VOB",havi

The recordi n92 di ﬁﬁ? g§é eabﬂ%?& Hrrlnegfrsg} s "'%%?éro\fr’ﬁ%ei%me qulngmezg
recor di wcbmiﬁgﬁyprbugemmr%rméﬁms' SA6tepca fild i nngl%&@éé&@téméra BRUDE

i ndi cating tha le requires real tinme recor eproducti on

30. Thesystersdi ng nedi um as clained in claim?27, mhereln the real tine
recordi ng/ reproduction information includes at Ieast one anong
recordi ng/ reproduction bit rate information, information on a m ni num

conti guous st®f ag ck
time of a cur?fent erﬁc% Pé%?r fg'{grﬁéﬁfu’rﬁgg%gfalt gﬂht Qms%%wér%r%emsb:re '?T‘%@

the r eaoret:orcbngﬁ'ewodacmrbirﬁoknattorbmcllkﬁﬁefﬂe radilsation frf6mdtionineliczaing| thabac k
time for ?nsurl ng m nj mum contj guous storage, and conti guous

recor di ryfilediRayH §t"¢%’rt'm9[5§°¢fﬁmﬂlm@@-ﬂﬁtl°n 31. A recording nmediumin
which real tine files requiring real tinme recording/reproduction are
recorded, wherein real tine recording/reproduction information for ensuring

real tine rec@.di Mie mdw@memuﬁfashhmahntdm 16, viserein fHeorefltie 2
separate file The recording nmediumas claimed in clai m31,

wher ei n r@ﬁerd"é@{renmﬁﬁcm%wmr mgtioneisrstengst inan streamrdiradterny ICB @nformation a

file caléoq.ﬁ Bﬂﬁm \ﬂé 4@:; RTRW f or mat . 33. The recording
medi um as c'ioél me ﬁﬁ' CIoAi Sfp rein the real tinme recording/reproduction

I nformation includes file indication information indicating that a file

requires real_tinme_recording/reproduction.
23.  The recording medium as claimed in claim 22, wherein the real time

recording/reproduction information includes file indication information indicating that
a file requires real time recording/reproduction.

24.  The recording medium as claimed in.claim 22, wherein the real time
recording/reproduction information includes at least one among
recording/reproduction bit rate information, information on a minimum contiguous
storage block satisfying the condition in which the playback time of a current data
block is greater than the sum of the seek time and the read time of a data block to
be played back, information on a playback time for ensuring minimum contiguous

storage, and contiguous recording/reproduction type information.

25.  The recording medium as claimed in claim 16, wherein the real fime
recording/reproduction information is stored in a file type field in an ICB TAG field of
a file entry for the UDF system.

26.  The recording medium as claimed in claim 16, wherein the real time
recording/reproduction information is stored in a file flag field in an ICB TAG field of
a file entry for the UDF system.



34. The recording nediumas clained in claim 31, V\/nerim the real time

recordi ng/ reproduction information includes at |east ol mglujuumrml

recordi ng/ reproduction bit rate information, informati s
contiguous storage bl ock satisfying the condition in which the playback
time of a current data block is greater2®han the sumof the seek tinme and
the read ti ne2bf aa esardingovrdium iewhichyreal timelfiles réquiriag real ttwe a pl ayback
time for_ensyri m_,ni gum cont i gyous st orage, ..and cont. guous .

r ecor di TEPPRINGHRRPEURIY A Terorpelwaerein fEal the reg@raind/iBHRRAUEIG medi um
| whi chnfddaatibh¥Br &h RS tifde R cofdihgirb | il ek g8 are
recordeg,n \Aﬁgrlelhn ?ea}rlﬁﬁqm r'elcgrr% n?rgprg%$u?ﬁgﬂgr%fﬁtll on for ensuring
real ti nstorestiorthienrgaltimedideicti on of the real tine files is stored in a

vol une structure area of a predetermned file system 36. The
recording mediumas clained in claim35, wherein the real tine

 nal cat i ng Lo a T EooRfiebliph p8 FIaite b i 27 R RETYGRY B o

37.  Therecordinghragrodadiionirfsrmatiorniscstored-ing fileSalledRTRW_TIS VOB having
recordi ng/ reproduction information includes at |east one anong

recor di rigrea pimsgewitahleRTRW)dormator mat i on, i nformation on a ni ni mum
conti guous storage block satisfying the condition in which the playback
time of a current data block is greater than the sum of the seek tinme and

the read timp@f aTK&recdripgimediuatascRiRedAiaim 2¥ autiBreirthedRattifleay back
tine for ensuri ng m ni num cont | gUOUS st or age, and conti guous

r ecor di ngcpeling/ierRrodustien rfomatiominciusies file indicatigrsinformatiaruindioatingthat

" coordi iy BRPUIBR SRR FocfiahEfrebrS83R o  ccor al ngi  eproduct on on the

basis of real tine recording/reproduction information for ensuring real

time reproduction,_and recording the real tinme recording/reproduction
i nformati on: 3hd The recording medium as claimed in claim 27, wherein the real time

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

storage, and contiguous recording/reproduction type information.

31.  Arecording medium in which real time files requiring real time
recording/reproduction are recofded, wherein real time recording/reproduction
information for ensuring real time recording/reproduction of the real time files is
stored in a separate file.

32.  The recording medium as claimed in claim 31, wherein the real time
recording/reproduction information is stored in a file called "RTRW_TS.VOB" having
a RTRW format.

33. The recording medium as claimed in claim 31, wherein the real time
recording/reproduction information includes file indication information indicating that

a file requires real time recording/reproduction.



(by readi ereal time file data using the real tine

recording/r j.on i nformation. 39. The recording and

repr oduci ngﬂ [H” H’{ din claim38, wherein the real tine _

retording/r mation is stored in a file control information
40

area. The recording and r2@roduci ng method as claimed in
claim 38, wherein the real tine recording/reproduction information is
control,. informtion area. ste

i i ] f . 41.
The Facordi nemd TS FRAm NG nRaERL S B Madm s, wiareiathe foal e  ne

real ti ' | t ' in each real tine
[ile, | TRCORARBAGHIGALERS? FHSimAbr RcRlde arliatorkd aBg | 220 heg i n
cl ai m 38recotdingireprodattion bit rateciofatimatione infornatiorpron anhimiram contigreusi at ed
with the real tine files is stored in a separate file The

| e. 43.
"recor di n¥forAae blepk satisfying theigandition i@l“ﬂi‘iﬁﬁgm Rlaybackqtigwe of d euerent data r eal

tinme re | . | | L.on: | L 0.3 Vgl S ¢ re
ar ca.  Block REGieRRb R O RubOBRER e ahlihE Tead vihelit A Rtk e,

cl ai m 38e playedibackhinforesatidn o aplsybatktime ¢or ekifinganinimbaT cditigubusnc! udes
file indication information indicating that a file requires real tine

recor di n¥prage: and«aangguous recordingdreproduationdype infagnatien.r epr oduci ng net hod
as clained in claim 38, _ '

35.  Arecording medium in which real time files requiring real time
recording/reproduction are recorded, wherein real time recording/reproduction
information for ensuring real time recording/reproduction of the real time files is
stored in a volume structure area of a predetermined file system.

36. The recording medium as claimed in claim 35, wherein the real time
recording/reproduction information includes file indication information indicating that
a file requires real time récording/reproduction.

37. The recording medium as claimed in claim 35, wherein the real time
recording/reproduction information includes at least one émong
recording/reproduction bit rate information, information on a minimum contiguous
storage block satisfying the condition in which the playback time of a current data
block is greater than the sum of the seek time and the read time of a data block to
be played back, information on a playback time for ensuring minimum contiguous
storage, and contiguous 'recordinglreproduction type information.

38.  Arecording and reproducing method comprising the steps of:

(a) arranging and recording real time files requiring real time
recording/reproduction on the basis of real time recording/reproduction information
for ensuring real time reproduction, and recording the real time
recording/reproduction information; and

(b) reading and reproducing the real time file data using the real time

recording/reproduction information.



wherein the real time recording/reproduction information includes
recordi ng/ reproduction bit rate information, and includes information

associated with [ ' urality of bit rate values when a bit rate
varies for di ffelemm“mmww ”“II 46. The recording and reproducing
met hod as claimed i ckaim 45, wherein 2d step (a), file data areas are

automatically arranged according to the recordi ng/reproduction bit rate
i nf or mati on.

47.  The recotti ngl BEEPSOEHING AN reprodieing methed asiklaimed in claim %8’ wher ei n
t he maxipiére {Hég%%h ﬁrﬁ.g Fel Tl yt rate
is further ilecI ude ﬁﬁ‘%gsgdgégﬁ?é@gh#é%or ?%ﬁ@p%&éﬁ@%ﬁ%%&&ll on.
48. Thdnfoematidnrageand reproduci ng nethod as clained in claim 38, wherein
the real tinme recording/reproduction information includes at |east one
anong a m ni mum conti guous storage bl ock satisfying the condition in which

seok ti e andine TiepeEriinEiniEpfodhlis neto 848 Friniatfinel 38y back
time forwiersin thegreal timeLrecorig/easraduction Afermatith BXtbi<iHiPURe file control
recordi ng/ reproducti on tlﬁse I nformati on. 49. The recording and

r epr odudniegmation gsea of a|UPhsysiem.cl ai m 48, wherein in step (a), the real
time files are arranged in the m ni mum conti guous storage bl ock.
50. The recording and reproducing nethod as clained in claim48, wherein

the step (a) 4urthpe @wmihg%d@préd&m%%éthea abAfEd A Agin} 88, real tine

recordi ng/reproduction information attribute indicating when the end
portion V%’!erﬁﬁbﬂ'ﬁd@m timggreconding/seproduction indommnatiordiststoted inreachi neairtime
contigucﬁcﬂ storage block while the real tinme file is recorded in the
m ni nrum'cOnt i guous storage bl ock, a nunber of

42. The recording and reproducing method as claimed in claim 38,
wherein real time recorqinglreproduction information associated with the real time
files is stored in a separate file.

43.  The recording and reproducing method as claimed in claim 38,
wherein the real time recording/reproduction information is stored in a volume
structure area.

44.  The recording and reproducing method as claimed in claim 38,
wherein the real time recording/reproduction information includes file indication

information indicating that a file requires real time recording/reproduction.

45.  The recording and reproducing method as claimed in claim 38,
wherein the real time recording/reproduction information includes
recording/reproduction bit rate information, and includes information associated with

sections and a plurality of bit rate values when a bit rate varies for different sections.

46.  The recording and reproducing method as claimed in claim 45,
wherein in step (a), file data areas are automatically arranged according to the
recording/reproduction bit rate information.



but unrecorded. 51. The recording and reproduci-ng nethodas—
claimed in claima48, wherein the m nimm conti guous”wﬂuwﬂm W
classified in consideration of the size_of an error Mmmnbl ock
and a maxi num seek tine. 52. TRE recordi ng and r épr 8duéi ng met hod

as.clainmed in claim51, wherein in step (a), the real tine files are

20 9% ! 5g At TG kel TeRsiRGn g ReiPed R AR PRI 461 1 i m as

wher ei n \h&rdirg e HaSEﬁmﬁ@(‘é?Fodeé VSREUt i ﬂnié“ifééb?dih%aéprfdémbhéﬁ bitatdides

current real tine recordabl e/reproducible state information indicating
whet her is fadherincluideddnithe aealdime decording/repraductiondnfbethatiopr oduced i n real
tinme. 54. The recording and reproducing nethod as clainmed in
claim48, wherein the contiguous recording/reproduction type information

cl aim 48, wherein t! _ roduct i on type inform
bei ng o assi 175 | 108 TS pad S HHR G otk btSs Gl i DRI 8 L) T e

files i ngheesn tresraalitingd revordiigfrépruetion irformatibe inokidesat leabeonkef ect
managenent information, file allocation information, file bufferin

i nf or mat ABANG @BINIMURT eentigueuststeragerhlacksatislyingdbasondiionge whisaithe et c.

the r oal PEPRESK B8, Ao EREE TR PR o e Bty fc 3eh e 404 CL,
one anpngefrebd tingé 6FH data pRRKEO b plapedBatRk a pRYbaek tiftte for@insuARgacenment  of
a defective block with a block in a spare area and rereadi ng{ or rewiting

of the deinitgum eomigusussterags; andcontigeausreerdinghepsrdictianityPeg is fail ed,
file all.g‘fozﬁqginforrmtion indicating that a data block is not allocated
to the d gUP- bl ock repl aced by the spare area, and file buffering

I nformati on associated with the anobunt of data to be initially read froma

buffer and the anmount of witten data at a ) )
The recording and reproducing method as claimed in claim 48,

wherein in step (a), the real time files are arranged in the minimum contiguous

storage block.

50. The recording and reproducing method as claimed in claim 48,
wherein the step (a) further comprises the step (a1) of recording as the real time
recording/reproduction information attribute indicating when the end portion of the
real time file is not filled with data by the minimum contiguous storage block while
the real time file is recorded in the minimum contiguous storage block, a number of
data blocks corresponding to the size of the unfilled portion are allocated but

unrecorded.

51.  The recording and reproducing method as claimed in claim 48,
wherein the minimum contiguous storage block is classified in consideration of the

size of an error correction code block and a maximum seek time.

52. The recording and reproducing method as claimed in claim 51,
wherein in step (a), the real time files are arranged in the classified minimum

contiguous storage blocks.



time. and reproducing met hod as clainmed in

cl aim 38, wherei mm"”mumﬂ"ﬂ E ri ses the substeps of: (b1)
readi ng a vol une dred& on d| ng medi um and (b2) reproducing
a file in consideration of the real tine recording/reproduction information
if real time recording/reproduction inf@9mation exists in the volume area.

57. The recopdi ngThedecargingiand repraduciog methodaswiainmed il alaim 38, f\/\/nerer n
di duct i bit f deec a i nf or mati on,

(rre al 1 W0RER S el e teserdinfireprabichion iorhigton fusthas N OHO8S CHFBTh a0

real ti ”ﬁné?é@ér@!aﬂ!#lféﬁ?é&%lﬁfe‘ $tatd mr&hrﬁtrdrﬂﬁdicauﬁg ‘%vHé‘?l‘\éF? chifrefit fileis

anal yzed, and file data in a mninum contiguous storage block 1's read and

reproducMamged;seas(tbb)e recorded/reproduced in fe@l timéhe recordi ng and

reproducing nmethod as clainmed in claim38, wherein the step (b) conprises
t he substeps of: (b3) determ ning whether real tine

recordi ng/ repgpduc fid : (b4)

repr oducrgng a ?r I eﬂp%?%%dr’]féﬁfggﬁq F%dsépé'bﬁerhéggp 48 ﬁ%ﬁ&@r@?ﬂ‘aﬁﬁepr oducti on

i nf or matwhereiit the?edmtiguwsrrecon‘dihgjlcé reﬂucﬁbwtypel‘infdﬁnatrﬁﬁtmél[ldés tisés in the

file area. The recor %band reproduci ng nethod as clainmed in
[

cl ai m 58Conghtions for p@etrpﬁlnsg'ﬁabwnedres, f csndltnoas deing olasaifiedrintatypes:

f d, fil | ng
ot or mac 1 R PR3 o oot g e iRl Bhordihtneptauiioniil,
the fil erate kdomation)file defbct maihabehﬁarﬂ%r%rmanéh Fil& bﬂH@&tf&Nrif&%%tﬁ:rﬁ iR age
bl ock is read and reproduced in step (b4). . The recording and

r epr oduchyftering infarmatiop) thensformationefa genimume cemrguous storagaiblogk; éter
conprises the step of:
55.  The recording and reproducing rnethod as claimed in claim 48, -

wherein the real time recording/reproduction information further includes at least
one among file defect management information indicating that replacement of a
defective block with a block in a spare area and rereading or rewriting of the
defective block are not attempted when reading or writing is 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 the

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

56.  The recording and reproducing method as claimed in claim 38,
wherein the step (b) comprises the substeps of:

(b1) reading a volume area on the recording medium; and

(b2) reproducing a file in consideration of the real time recording/reproduction

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

57.  The recording and reproducing method as claimed in claim 56,
wherein recording/reproduction bit rate information, defect management information,
file allocation information, and file buffering information according to real time
recording/reproduction information in the volume area are analyzed, and file data in

a minimum contiguous storage block is read and reproduced in step (b2).



(c¢) copying a file to a free area fromwhich a defective block is excluded,
on the basis of the real tinme recording/reproduction infoerration—and-—

general defect nanagenent information. 61. The r '
reproduci ng nethod as clainmed in claim®60, wherein the relmm Mjlﬂu Juw
recordi ng/ reproduction information and 3@al tine files ar :

in'step (c). 62. The recording and reproduci ng net hod as cl ai ned
in claimé6o, ereln only the real tine file data i,s. copied on,jhe basis of
the real tine 'ecghd? ﬁﬁ%‘sﬁﬂfﬁ%ﬂdﬁ‘ﬂm@@@%ﬂa@ 'n(‘g?'.m 38, 63.
A 1 ecor dyRérelithe SIBpIBY EbMBrides HiersWSsteps of-ecor di ng and/ or reproduci ng real
time files on a disc using real tinme recording/reproduction information for
ensuri ng r eal (b3) determiningiwhgtheprezl time recording/repraiustion information egists

31 . a,codec for conpressing and encodi ng an i nput bitstream according
to a prdBA BRATRBYaBA npr essi on scheme and providing conpressed data upon
recordi ng, a NG 0, dat Lon;
bt fer tor AN SREkFir AR Rt of e it ol Aol SR bh
rate usiinforiidtiondf eeal tifrer reebrding/resioddietion infohatiemexistsin the file area.

recordi ng/ reproduction information, and transmtting data witten on the
disc to the codec at a reproduction bit rate; a signal processor for

Fecor di ng-and? r anths [ Fgrerrid oettbuEhoPiof 2 Jaed MR BaL i e
recor di nghéin psbordi rrebnidudmahima@énrﬁoﬁrhsticsﬁ,%refemcrﬁaﬁ@gfémé.hﬂaformmon,
reproduci ng data read fromthe disc according to the real tine

recor di e Rdpratirr infermatian, angtfile buffegog dfermation pceerding td readitimeea of t he

mechan SRCPTRGpAREREtT St in R 1l okl Snpbeddr h eGIEN & o

t he realminiman esritiglions/steRgetIctk Rreatl sHdRipréduced in step (b4).

60. The recording and reproducing method as claimed in claim 38,
wherein the method further comprises the step of:

(c) copying a file to a free area from which a defective block is excluded, on
the basis of the real time recording/reproduction information and general defect

management information.

61. The recording and reproducing method as claimed in claim 60,
wherein the real time recording/reproduction information and real time files are

copied together in step (c).

62. The recording and reproducing method as claimed in claim 60,
wherein only the real time file data is copied on the basis of the real time

recording/reproduction information in step (c).

63.  Arecording and reproducing apparatus for recording and/or
reproducing real time files on a disc using real time recording/reproduction

information for ensuring real time recording/reproduction, the apparatus comprising:



i nformati on ass
whéen the bit rates for sections are different. 65. The recording
and reproduci ng apparatus as clainmed in3&l aim63, wherein the nmaxi mum

al | owabl e val aicodéc forrcompressingrarncoentodifig anpnpub bitstreanbaccordirg fosa f ur t her

O ST byl 3 e S o s o1
file d i : ' i.ng
1L SoUBolit, K¢ AR S Bohbrakoed i oAS50SA R i M AGEIS

reproduci ng aabaffet fos temporarilyrstbring theadompréssedidatd at 4 hecordimg bit rite
recordi ng/_re%roduction information is stored in a file control information

area. using bit rate informalion ingiyded da theireql timeirecosdipglreprapduationr at us as

o or e AHE0R, Hd 4RSHTiBo defa WiBen ol The P IO BREAT S o RHetRn <.
di sc forgiagatéUDF) system 69 The recordi ng and reproduci ng

apparatus as clainmed in claim®63, wherein the real time. ) )
recor di ng/ r ep? 8i@gnél pracesaoniongonverting the datal stared in the buffen inteafsigral

70. Thesﬁt%%?é {%ir r}gcgrﬁcljngr and ?r%lﬁg}n%ns RhS E:gﬁ\lljesrtgg sﬁ;ln%i {Begdetﬁenr v?/#tﬁ1 Irena]llqi?r’l’ie

recording/reproduction information onto the disc upon récording, and reproducing

64* The recordi ng and reproducing apparatus as clainmed in claim63,
wherein the recﬂlﬁﬂlﬂtﬂ“ IH“ ﬁﬂ I’)n bit rate information includes
AnRcu! ons and a plurality of bit rate val ues

data read from the disc according to the real time recording/reproduction information
recorded on a predetermined area of the disc; and

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

64. The recording and reproducing apparatus as claimed in claim 63,
wherein the recording/reproduction bit rate information includes information
associated with sections and a plurality of bit rate values when the bit rates for

sections are different.

65. The recording and reproducing apparatus as claimed in claim 63,
wherein the maximum allowable value of a real time recording/
reproduction bit rate is further included in the real time recording/reproduction
information.

66. The recording and reproducing apparatus as claimed in claim 63,
wherein file data areas are automatically arranged according to the recording/

reproduction bit rate information.

67.  The recording and reproducing apparatus as claimed in claim 63,
wherein the real time recording/reproduction information is stored in a file control

information area.



wherein real tinme recording/reproduction information associated with the
real time files is stored in a separate file: 71 The recording

and reproduci ng apparatus as clainmed in claim ' e real tinme
recordi ng/ reproduction information is stored i I “w Hﬂlure ar ea.
72. The recording and reproduci ng appa®atus ass ul Mgl m 63,

wherein the real tinme recording/reproduction information includes file

i ndi'cation infor ion indjcati that a file requires re tire
recording/re %dg‘(ﬁ"i‘%@cor ing and ro Wagﬁgearﬁvg58§%'m inelaim g

appar at : | i ' ,xg?ﬁ N ¢ i d : :

recordi ;\85‘?%&)’% u@[‘aﬁ’ghﬁl '(r;éfcglr’dr;maglﬁ%% ug:ﬁg'grlﬁfpﬁg%ﬁﬂilsstgt de'z?stth eJH% cgrr}gglg a
m ni mum ipforinagion e lof agdvérsardiss fdimsdty(UDF tdystemndi ti on i n which the

pl ayback tinme of a current data block is greater than the sum of the seek
time and the read tine of a data block to be played back, a playback tinme

for ensuring g ni t 1L.auo, t [ . .
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contiguous storage block is classified in consideration of the size of an
error cdileecti on code bl ock and a maxi num seek tine.

33 75. The recording and reproduci ng apparatus as clainmed in claim
73, wherein the real time recording/reproduction information further

i ncludes cur rgnt T ARé réddFai FERbAUCIAR epurAill Bsiainfed 1Y ABREBON
representing whether a currént file Is afranged so as to be

r ecor dedwhengiroral dishe recogdingfrependuction information assaeciatesbwith tioe terl time

reproducing. apparatus as claied in claim73, wherein the contiguous
recor di r@?géﬁ)gﬁﬁf?m B5ePFAe M or mation in real tine

71.  The recording and reproducing apparatus as claimed in claim 63,
wherein the real time recording/reproduction information is stored in a volume
structure area.

72. The recording and reproducing apparatus as claimed in claim 63,
wherein the real time recording/reproduction information includes file indication

information indicating that a file requires real time recording/reproduction.

' 73.  The recording and reproducing apparatus as claimed in claih 63,
wherein the real time recording/reproduction information further includes at least
one among a minimum contiguous storage block satisfying the condition in which
the playback time of a current data block is greater than the sum of the seek time
and the read time of a data block to be played back, a playback time for ensuring
minimum contiguous storage, and contiguous recording/reproduction type
information.

74.  The recording and reproducing apparatus as claimed in claim 73,
wherein the minimum contiguous storage block is classified in consideration of the

size of an error correction code block and a maximum seek time.



recor di ng/ r epr odug g ' ' I ncl udes the conditions for controlling
real time files, ammﬂmlﬂimmm"ml ng classified into types, and the
conditions for controlling «e «me files include recording/reproduction
bit rate information, file defect managepent information, file allocation
information, file buffering information,3the i nformati on of a m ni num

cont i guous st 69.ageThe cedgrdinigeand reproducing apparates rasoalaidied)inaeldim €81 oduci ng
. ' N | ai m 63, wherein.t | tjnme.
FEbor di NP BRI G tecaraIRsiapradbioting iMOrBRiRR Srkie iaglyres FUTeRbRRlt | | o
Block wi T eAEEpOpleReprERICIR St bl SpredAG Wiikthel 2 cAnRRE i
def ect i varrbhgedksaas tobe recorded/mprothaced padahtimet witing is failed, file

allocation information indicating that a data block is not allocated to the
defective bl ock replaced by the spare area, and file buffering information

The amount of G t [ATRrng aftfrebrb8udifa'dfigerdys e clfodd MREIYm g o1 ¢
for a sywherein tiwbdritigiousiretomiingrebroButiion fypeliffdrmiation i ré&ikirh@ Whi ch real

time recording/reproduction attribute information is assigned, the method
conpr i siiggordisgkerieduction infatmatipn includes theiqpnditiansfor contooiling pealdimee wit h

o1 scess, MES BB aAARIAs heliR cidssMad pisinesonnd e bSLsitens B B Fiosieels. "
and a clgfe mi%@h@ﬁﬁ‘é%?g&d?@r%ﬁéﬁoﬁﬁéﬁoﬁ bitRateSinfaridiion’ ﬁl_érdé;rge{ maﬁagéh(ehbut

information. i .. The nethod as clained in claim78, wheréin the
real tinisforeadioni filg/aligsatian infoomation,file buifering infoemation, i the linfvematioh of a

i ndi cati ' i adi cat.i t hat file requires real tinme
Irgclofgi h@h@gﬁ%ﬁugﬂ.s's?gﬁa%% Slg&' qu‘ | 86. Thg met hod as clainmed in

claim 78, wherein the real tinme recording/reproduction attribute
information includes at |east one anong recording/reproduction bit rate
i nf ormati on, {/hf orthe reserding:and reproducog Epparatys aselaimedinalaing68j sfyi ng

the condj il i A fithe' rReoRliRY PSS S LB oSt filhel Mdudes at least
one among file defect management information indicating that replacement of a
defective block with a block in a spare area and rereading or rewriting of the
defective block are not attempted when reading or writing is 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 the
amount of data to be initially read from a buffer and the amount of written at a time.

78. A method of operating a file for a system capable of writing and
rewriting real time files to which real time recording/reproduction attribute
information is assigned, the method comprising the step of operating the real time
files in correspondence with any one process among a real time file creation
process, an area allocation process, a recording process, a reproduction process, a
deletion process, and a closing process using the real time recording/reproduction
attribute information.

79.  The method as claimed in claim 78, wherein the real time
recording/reproduction attribute information includes file indication information

indicating that a file requires real time recording/reproduction.



bl-ock is greater than the sumof the seek tine and the read tine of a data
bl ock to be ptayed back, information on a playback time for ensuring

m ni num conti g ngont i guous recording/reproduction type

i nfornmati on. jmlﬂ““mm thod as clained in claim80, wherein the
sel ected process+istthe c¢redtidbn proces3t and the method conprises the

steps of: an application Iayer calling a kernel layer using a file
creation co rnel, |l a alllnp afile creatlon function
qnaéa 6i

froma device :‘jl vEPeWﬂﬂﬂa% 3me Bgwherein the rpal M8 ce dri ver
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al l ocation process, and the nethod conprises the steps of:

appl i cat storAgebleck satisfying theicansition w&h»%éhw@v@&n&mmfmmrrem data the

the dovi BRCkjT Giestdfitinithe S e Relcsra abfIhe 96 i o2 BBk oBBK 191 o

have beepe Fléyedvmﬁk inférnhatich 617 83lapBladk Ak feNehsurfiiy hﬁﬁmu?d‘gontl yous

pre-allocating an al I ocat ed/ unrecorded data area having the lendgth for
seeki ng stotagediang cantigunus recording/epgedudtiont type grfornation.i on specified in
the real time recording/reproduction attribute infornmation. 83.
The nethod as clainmed in claim80, wherein the selected process is the
recording proggss, TRé thethéd %H@ﬁe@qmélﬁﬁﬁot\bﬁe@ﬁ% Qéle r%geprgcééb is
application layer calling a kernel layer using a record

ker nel |theareation pr@%siamétfmthMmmpnséstheateﬂsmf:ce dr| ver; and

35 the_d d real tine recordi /re roducti on
Sttributes havbabRlsaen 4Ves Galie s Mermel IRESEInG flB eria FATBIENG.  and
recor di ng dattpeilariél 1aysafirga e eftiPFURESSh fBRPA %evﬁbet&.v%rrb%afhet i me

recordi ng condition.
kernel layer; and

t he

the device driver creating a real time file by designating real time
recording/reproduction attributes, when the file creation function is called.

82. The method as claimed in claim 80, wherein the selected process is
the area allocation process, and the method comprises the steps of:

an application layer calling a kernel layer using a seek cbmmand;

the kernel layer calling a file seek function from a device driver; and

the device driver checking if real time recording/reproduction attributes have
been set, when the file creation f_unction is called, and pre-allocating an
allocated/unrecorded data area having the length for seeking according to a
minimum contiguous storage condition specified in the real time

recording/reproduction attribute information.

83.  The method as claimed in claim 80, wherein the selected process is
. the recording process, and the method comprises the steps of:
an application layer calling a kernel layer using a record command;

the kernel layer calling a file seek function from a device driver; and



84 The method as clainmed in claim83, further conprising the steps of:
reporting the nmagnitude of recorded data to the applicati CIMIIMIMJImml!ﬂ“ll
al 'ocat ed/ unrecorded allocation area is deficient in the .

the -application layer pre-allocating an allocated/ unrecordéd dred ufiny the

area allocation process with reference 3% the magnitude of the recorded
data; and the devigedirivengheskingdtieal timedecardingiepriogdugtion aliributesrhave

85. The nethqd as cl at.ped in.claimB84, wherein the all ocated/ unrecorded
area i  DEETTHL BB S BlEcresoriba Rutbtions Gafing: A BRooTAECAB ke | on et
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al>ll ocat éag'/ogﬁr ecmﬂgggﬁjziefjeﬂeh%&}aﬁgQ%g%all'ﬁ@bﬁgteﬁ%ddm%ga@?lgpﬂéd in claim84,
wherein when a defective block is generated during recording of data in the

al l ocated/ unrgcorded area [n the recording step, the defective block is
excl uded frorf% he QG‘@ﬁi‘?Aﬂ?ﬁﬁ sﬂaaelaa@% further comprising the steps ®fod as

or ocess, and PREHGNBARAGHR e B ERAREIR 118 Bpbicdth foJE AR ATT | oyl

cal | i ng alokatetflnresyrded sllovationrares ildeficiont inahewacording step; t he kernel
| ayer calli nrgt a file reproduction function froma device driver; and
the devi ce ditheappliertion layer pre-alipcatingsan aiesatediynregarded @areamsing thebut es

repr odudiea Siapdifpicksn il eA8ieBER 5 MEmAGARLURYY e Fionfife Bl ana
88. The net hradoming:tr rafbiual deterine PRo-aNbestetarkle sel ected process is the
del etion process, and the nethod conprises the steps of: an

application |ayer calling a kernel |ayer ?sing a'dFIetiondconnang; |
he k [ | | [ Le. Wels tion. from vi,ce driver; an
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del eting data according to a real tine condition.
system layer in the step of pre-allocating the allocated/unrecorded area.

86. The method as claimed in claim 84, wherein when a defective block is
generated during recording of data in the allocated/unrecorded area in the recording

step, the defective block is excluded from the allocated/unrecorded area.

87. The method as claimed in claim 80, wherein the selected process is
the reproduction process, and the method comprises the steps of:

an application layer calling a kernel layer using a reproduction command;

the kernel layer calling a file reproduction function from a device driver; and

the device driver checking if real time recording/reproduction attributes have
been set, when the file reproduction function is called, and reproducing data

according to a real time reproduction condition.

88. The method as claimed in claim 80, wherein the selected process is
the deletion process, and the method comprises the steps of:
an application layer calling a kernel layer using a deletion command;

the kernel layer calling a file deletion function from a device driver; and



89° The nethod a ' 'n'claim88, wherein the deletion area i s
allocated to a fr *{imﬁ c" ﬂim I'n a paddi ng space of an A/y dat a
section pertainin c |"E el ar ea anong an error correction code

(ECC) bl ock rangi ng over the boundary of the deletion area is managed as a
separate file on a systemfile, _ ¥0. The method as clainmed in claim
89, wherein tthe device drivemehacking ifi gealtime récording/regraduttivaratiyiblités have

al | ocati on descr i pt li,st, {n. an E addi entr and .t he paddi ng space
pert ai ni PG B4 H’é‘%ﬁ‘gf‘ﬁtﬂl%Helﬂr%@&r}“ﬂ%ﬁ@@%oéﬂd mggda}a@ccpr@ngggﬁdary
of the deftimecotdiforpnd an AV file space not pertaining to the deletion
area have extent |engths. 91. The method as clainmed in claim80,

wherein the selected process is the closing process, and the nethod

conprises the_steps of: an application layer calling a kernel |ayer
us irrﬁg a cl os es%ormirr‘l%l method astqlﬁy""t@é{)'ﬁé}'a'ﬂh?@rwbgleﬂm the dele%pe areads ng

function I CE i : . 1 vi.ce Lbver. updating file
cont rol ?lﬁc%?gnﬁold%ﬁe%n%%% ! éﬁ& Idﬁ?%ﬁ@lplagﬂlr\gziquc%n@cqq gé} 9?%5?%8'%nct ion is
cal I ed. pertaining to the deletion area among an error correction code (ECC) block ranging

over the boundary of the deletion area is managed as a separate file on a system

file.

90. The method as claimed in claim 89, wherein the data in the padding
space is stored and managed in an allocation descriptor list in an ECC padding
entry, and the padding space pertaining to the deletion area in an ECC block
ranging over the boundary of the deletion area and an A/V file space not pértaining
to the deletion area have extent lengths.

91.  The method as claimed in claim 80, wherein the selected process is
the closing process, and the method comprises the steps of:

an application layer calling a kernel layer using a close command;

the kernel layer calling a file closing function from a device driver; and

the device driver updating file control information and disc information when
the file closing function is called. '



