;eéeTPPQTR( ST6JTTTx~*a FIELD OF I NVENTI ON The present invention relates to
a nmethod ‘'using real tinme recording/reproduction information. DESCRI PTI ON OF
THE RELATED ART In a conputer or audi o and/or video (AlV) apparatus
constituted of a file systemfor an AV file required to be W[I

recorded/ reproduced in real tinme, contral information represe WI[MW””,Me
AN file is a real time recording/reproduction file is not recorde
control information. Thus, it iﬁILEWLFmCEMF?H Bproduce in real P a

file conprised of data bl ocks physically scattered on a recordi ng nmedi um
even if they are logically successive. Here, a conventional file system as
shown in Fl GrdLp b ivERTIdged of file control information having the | ength
of afile, information on the position of file data, information on the
possibility or inpossibility of reading/witing a file, etc., and file data
stored i n posihei gasent éwegtivat reéhtdsytot heméthbd usiogtreal timen freqondirig/reprodittien a fil e
on a disc is satiod il e control information is first read, and file data in
the positions designhated by the read file control information is then read
and reproduced. Such a nethod of allocating a block of a fixed size used in
t he convent i MESCRIPTIONOSTHEREBATED ARTIar antee real time reproduction of a
file. That is, recording/reproduction of the conventional file systemis
descri bed by taking as an exanple the case in which two files occupy bl ocks

on a disc as '3R&9APYte] oFpudio and/ofpigeo (AY) ppragatys copgliftiied qf Adlesysiem for gp

repr Od:JC]E [ lon,meuﬁqmrail ®deldcotikdireProdiced in raztimB, cohtrd! infrmlatise repBehtiAg thad the B]: a
enera ile 4D ; 4 .. L SE. ; s for

grgepr oduci ng %%gﬁféﬁoéel%gl t&quéﬁ?laﬁlrleﬁ(/?gw'?pnﬁ? Zse_n%i Ee%"t’s}ts edsj'b 3%,°°II‘R§'C"EJ"8§'?°§' read.

I n the secondTRuselbis impaseikiedo feprogucer ip Frahitime)? file campriged ohdataiblegks physigallek 3 i s

read and pl ayseghdpaicdn a retortifgme@iumielersit gy ark gichily@atcebsives searched for. In

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

conventional file system since information associated with real time

r ecor di ngl r egterl aconventiona filgsystera.@as shievn inblén 1.i;heamprisedmf tie aeptral infpimatierequi ri ng

r eal g ! rrel r eqamgg £/ 1By Ol Gilel Qﬁbrm_ﬁtidﬂlaéngthéflgﬁﬁﬁlﬂ\%fﬁﬂg ddt8rinfoddtion gﬁ'ﬁhe_

recordi ng/reproduction Is.not considered. .Thus, r reproducti on nmay

not be achi e\})gas-lblll or | @EﬁisLbrl"ﬁ)y of readsmggwrltlng a file, ef%., and ffillle dta‘angoreg N posHuons
designated by the file control information. When a file on a disc is read, file control
information is first read, and file data in the positions designated by the read file control
information is then read and reproduced. Such a method of allocating a block of a fixed size

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

That is, recording/reproduction of the conventional file system is described by taking as an
example the case in which two files occupy blocks on a disc as shown in FIG. 2. Here, a
file A, requiring real time reproduction, occupies blocks 0, 3, 5 and 6 of the disc, and a file
B, a general file, occupies blocks 1, 2, 4 and 7 of the disc.

The process for reproducing the file A is as follows.

In the first step, block 0 is read.

In the second step, block 3 is searched for.

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

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

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

In the conventional file system, since information associated with real time
recording/reproduction is not recorded even when recording a file requiring real time
recording/reproduction, a data arrangement for real time recording/reproduction is not
considered. Thus, real time reproduction may not be achieved.

T
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2 That is, the file A (for exanple, a video file) of FIG 2 requires real
time reproduction, but the conventional file systemarranges data files

wi t hout consideration of the requirenment of real tinme reproduction, thus
causing a screen to be interrupted during playback. In order to
record/reproduce files inreal tinme, the2sumof a seek tinme and a read tine
must be snmaller than a playback time, as shown in the follomﬁng expression:

seek time +r . r to screen
from being i nﬁ@p? Jﬂ’%ﬁ%’o‘ f§ e%%’ﬁ@glél 6]]8 ﬁ)uosff k%z)redeg?sc%aqgm? 6erp U§ tAﬁ'@idl ng
and reproduci WQV%!"Q!@HH@YS’(E@I ayerges datg files wiwuieopsidesation kf the rmweamenmwea}er in

an appar at us tn@y rengoUletIBIQ tmschaaﬁngw@&}eastoaaeqmaaaméd dimﬁ plafdakk. aimcorderth 9 tal
versatile disc an t%e read

e Ther ef JPeaeBigHuc s T BRo g Ioe Pin o1 S8Bek it AEsTaN SRy
not physi cal |thareaiplaybasit tire as sowoun the frllowhgeXeresSIIVVARY OF THE | NVENTI ON Thi s
present invention JRRKRETEadIMRW Fi8Back tivt hod of operating gnfile for a
systemfor witing and/or rewiting real time files to which real tine
recordi ng and/or reproduction attribute information is assigned, the nethod
conpri si ng t He osteefr wévenpa sereemigort heing eddrrupteriea héxt block mustdierseargbetifonce wit h
any one pr oc&gsnAfhadg anrserladJc\ng%ctjrrérgbfaw@éfbrgﬁhemem&,s Rofdved!ihocat i on

process, a recordin rocess, are ucti on process et on process,
and a cl osi nga"pﬁpeer@g@f ’d’é'i"'ﬂ%atdﬁé sF‘@‘aﬁs 3 F?P%"%‘gﬁ?r‘&‘u%a“daﬁdig@' vergaiiediset i on
attribute i nf(OVDRtthoseekTtnge isestgnifitantip langercthalh theg reatifiroe. rﬁmrejdaptelabnne

i nformation . 4 - nt r ol
bl ook (1 C) TRECHIRLYSifseetiBe f leref docRSs dot fyRiob oBcerfic ST LALERY
system The real tine recordlng/reproductlon attribute information may

i nclude file SumiMarY OFITHEINUERBIONON indicating that a file requires real
time recordi ng/reproduction; and may further include at | east one of
recording/reproduction bit rate information, information on m ni mum

conti guous stGsRsesep inyeRtion igrafase pPYidps 2 reasindiof PREFAtiNG:a fipfor A system farMyitieg ¢ i me
of a current ai\aloardwrﬂﬁd(reb&mﬁﬂﬁédterwrﬁdh&éalanﬁu&dﬁcfmgirﬂ/ﬁ@@#odubtm awrsut@ r ead

time of a dat ﬁ]fomlaqg}l(ls ags@r]redpthg)ﬁ%ﬂmp @&h{frﬂpnétthe s@éhﬂlof ogér%)t g‘me drggl tifie f&splll ayback

time for ensurln uous s rocess my be
the creation %rrewg@encawah @momrmas ARGNG %fqah@'ﬁe tle ﬁfﬂat'%PTP‘FPés sAnefiga of
havi ngdanhap rHub@amn ﬂacésa.)é&écdidiﬂ\d préceks; alteprodudiicy protesd) @ daiefionprocess2ahd Hn
conmand; havi

devi ce arl ver |ng oceg p‘?{’é‘% tlh?}(e% tlrgealjels 9‘ Hé\a*o?or?%q?lgguat?on aftmn tlln%rm;tlro(r?m a

ayer; vin evice driver create one
of the real tlne flles by deS|gnat|ng real time recording/reproduction

attributes, iThelresip®8 %ohﬁgbh@oﬁcrbér@d@f&ﬂﬁfbm&tlémmﬁi !Lélﬂorb&in ragueqadd fR@-in The
sel ected pr OC an u?formay or} ?_lon rcn %Ioall(’ ﬁﬁ)aljﬁle‘v%%tc;f 8 Ifqle %F}t(élcfgrs a '.%nlversalI ur'lskgorma% ({l],ll?)(li-'()jl ker nel

further 3 conp
| ayer using eﬁyste@kTWﬁﬂ'ﬁ'ﬁG reqqmmmrqdn@omtrtbéﬂe lnfqmehonmrncudq fil¢ ledlgaé'e'k
function fr onmamﬁtt@ium me.c@lrngmtaruarsau#e%\temgmb fr’etoﬂlwrsﬁom&ﬁdﬁeéndqﬁmknﬁef real

time recordi nﬁcrhﬁ% Ca? fggé{%h!%gﬁacor i rgéj&&%ﬁ%abnt fate &?qrmgtl |Hf8m()mon 9 Or%m?fm}rrﬁ) the

file creation oear
al | ocat ed/ unr@omwt@ageablmkeaathﬁw ﬁgorwltloengmphf&ﬁ*aybwkmgf aewenbdaly to a

M ni mum cont i YYRUSqreAter tAsHa Qﬁtﬁ‘gﬂtﬁé Sdek SR ahd h?éid'tl&etohﬁ détﬁ%locli fo'BR played
but e i nf or mati.on. rocess may be

recor di ng/ repr.oduc

e r ecordi nd ik BERe0d ritalaen ARERR R 9 e s URGT oUobis SErase. o
havi ng an appllcatlon | ayer call a kernel |ayer using a record command,
having the kefﬂaesbuebtaarsrocé‘salnhay%efmé&eaﬁ.&mséasaqma maqﬁétma rhdy@RrRr Sris&

d d hav
river; an ﬁ 8% of &ﬁv'ﬁﬁ ?r}?%){ﬁaggn Iﬁ%ﬁlgg‘%l&ﬁn% @yer Lisﬂg nggp%??g'g" PP fi 1 e

r ecor di ng/ rept
recor di ng f unwvingthetkernetjayeatalicedile ceation &nctiodifiay addevige driveaby the kernel layer;

al | ocal ed/ unr SHIRE Y ERic8laribdCrdlie>6nelGraRE FHalBimé Rled bl BBdigratifEréaffRs di N9
conartion. recording/reproduction attributes, in response to the file creation function being called.

The selected process may be the area allocation process, and the method may further



The nethod may include the further steps of reporting a nmagnitude of
recorded data to the application |ayer in response to an
al | ocat ed/ unrecorded al l ocation area being deficient in the recording step;
havi ng the application |ayer pre-allocate the allocated/ unrecorded area
using the area allocation process with rgference to the magni tude of the
recor d;ad dat acomprisk theestepsif Reying @8 iapplicationl Byt calla kel layee usihd Dok esmmaedr. The
step of pre- [ e S e step
g{all,ﬂ& ! "Q’QF | @%r %Ju atife eSﬁ' Wooggr%\%/o%\ﬁn?% %’@FG@P@ %&@g'&de a%v.tcg

of autonmtic oﬁr e-a according to
bit rate inf giriverichesk ifgeal tigg F%OWI"B@BPS,%?@maﬂW@F hayebeprsgiomespense o thef ect i ve

bl ock bei ng ma&aroﬁ%r@wd Eli.ihgt &med T bfétdnecaaﬁg émalodﬁ&@uméb&daa data area
al | ocat ed/ unrecord eco def ect may be

excl uded 1 roriRGe EE L Becth ePentiiiBa P U™ Sl Msfee §iHER snse e, b
t he reproductin the real ive sesordimgbieprériuciinmtattilbterinfprrhationher conpri se the. steps of
havi ng an application Iayer call a kernel Iayer using a reproduction
comand,; haV| the er nel ayer eproductijon function froma
devi ce driver® é‘ﬁ'&"tﬁ RIPTRGS F‘ﬁ)é %I'QW"&@“’H‘P|F’(P§?SS<:?F€&’PP 'T“Fth gy furthgpcomprise
recording/r ephe)stenstqf bavirgtanrapplicatios ldyancall b &emel sayer, using arexrspicresenand; Hakieg f i | e

r epr oduct i on iRgthd el Bde72bAA) ABKIN AT £8blfe el Bdrd HaliRgHeMBvilh SC

according to a real tine regero duction condition. The sel ected process may
be the del et i BMersPeRkdiseal tmp FpopiRIoalenadytion3YribuiEs hAvS Peel Rk R E?éP‘t’ﬁ%t%‘P%ps of :
havi ng an applie eedrdiogfuhetipe beiogbdlled, ane revelding @wtarin arsalincated/uhedcetded area@fmand;
havi ng the k function froma device driver;
and havi ng tﬁégﬁgﬁlééggﬁ@?ﬁéereagrrteécéﬁgqrgﬁégéglhﬂ?? me recordi ng/ reproduction
attributes have been set, in response to the file deletion function being
cal l ed, and dmeeﬁdtmg nitytiriude tenfiirther slepsof Rportiigh mggritddecof kealded date totherdi t i on.
4 The net hod P/ca l%?&?g) rssg,%r?%a ?%nElb%aéﬁﬁﬁgc&éea%%&‘ﬁ&}%r@gbé.%3]1g%%ﬁtt#.o” area

to a free are %c section
pertai ni ng tdh? ﬁ"§°fd'ég slep; V'&Q @aaam'ﬁﬁ@néaxerm-el e the@llqcater/upreerdgd=aned bl ock
rangi ng over ing@errsd aodatiort preced S referendd 10 Eheafagituiie PRthéfetortied dathand SYst em

file of the q_ go‘f‘c(gnﬂ@?dﬁa%ﬁ?ﬂxtﬂ? -a'ﬂ%clta@%ra %orrprl se storing and managi ng the

data fromthe ocation descriptor list in an ECC
paddi ng entry, the paddl ng space pertaining to the deletion area in an ECC
bl ock rangi ngrhevstép oh@reucuting yheoﬁuot:bted/d&bwrdeanaraa @y ddehpase NeVstép lof space

not pertaini naq,tqh%hw? Brgealllc?ctal rlfmlaggl%gat rd%égr%ﬁta(c]éoﬁﬂg tglglt ra-tn]ﬁfo Itgr%: ed

process my be e st eps
of having an seppY # flgtsygiem| earyrerlndeﬁppns@ tra@rd?éqctweaamk bginp rsgnq;ateq! é@@gdb?nmnd

havi ng the kee&®ding &)(lﬁiddfa’ﬂ‘lh|the3allf3¢dtéiiltﬁ||'éé8ﬂd9&ar{ehlﬂﬁhé RBortihg Blep, tRECNdféivelr | ver ;
and having t I e control informati on and disc

evli ce
i nformation irﬁocg&aﬁ%ﬁgé dgglfrﬁ@qrf'e T"@caéTJ(/)us"lrer? ordFﬂﬁ'efl on being called. BRIEF
DESCRI PTI ON OF THE DRAW NGS The above objectives and advantages of the

present | nVanHe%léMeh'pr&eﬁ@ﬁﬁy %Brtﬁe ?Bbﬂﬂh@l&h p%be@be%ﬁd RIJ@ ﬂﬁsthbcn nﬁ?tftﬂ'lhler
preferred enbodi ne

Do Er T eRfonEE e by DrBlind ) Por iRl Bl Bal £ ke B! RS TobbAIOET L
recordi ng nedlommang;heviag the 6@0?’@)‘9’?@0\? filg repredugtion funcliondreme desicevdriver, Bnd e

control inforgpRhg e densk JrivérQ:hd@(tlﬁealﬁh@reo%rdin@/ré’prﬂdu@ﬁ&n'ahhbbﬁsﬂﬁﬁé Be@n a8, exanpl e
In which two |r(1: (r)eg[\a/c?nge lOC{heafhe reproguctlgncfﬁHc? Xn bem%cclél?edoar}\d ?epgoducmg data from the disc

according to a real time reproduction condition.

The selected process may be the deletion process, and the method may further comprise
the steps of:

having an application layer call a kernel layer using a deletion command; having the kernel
layer call a file deletion function from a device driver; and having the device driver check if
real time recording/reproduction attributes have been set, in response to the file deletion
function being called, and deleting data from the disc according to a real time condition.



FIGS. 3A t hrough 3D show exanpl es of storage of real tine
recordi ng/ reproduction attribute informati on according to the present

invention; FIG 4 is a viewillustrating an exanple in which real tine
files according to the present invention, conprised of mninum contiguous
storage bl ocks, occupy blocks on a disc;4FIG 5 is aviewillustrating the
one-di nensi onal structure of a recordi ng medi um for recording real tine AV
data al | ocat into mnimym cont i age. b] ock accordl to the
brecent | myenhestitied g G e oS bERBT N B ERURISE] i MbeiethR oo o

copyi ng a fi |andownpgingsdath iné panding npaceotmwdetasecmomwemglem@todm(@mgm@'edi ng to

the present ié?Ncﬁ\Ptah‘éHor dﬁfr@t;or? cod® (EC(E KK RgHglng loVértaHolifday 2 defeBbrPaHeS 1 Ng
nmet hod using rea

recor roductlon i nformati'on according to an
enbodi nent ofastar%pﬁrﬁggéerﬂ"qsrw@ 'i'eo‘ﬁ? hedl$e, 8 is a schematic block di agram of
a_disc recording and reproduci ng apparatus applied to the present

i nvention; Flfe nbthodl riayrfher &Jﬁ?ﬁ(‘fséﬁpﬁrﬁ%nﬁ H%Héd?v{% tHO84th Rbm bR! chﬁ%ﬁdl On'al -

recordlng/reproductlonfor a real rew it e system
bl ock di agr aril' @hBRFFHIGN eReripterdiss inan %I%‘E Raqding eptay thepagding spacs REMAIRING &PS duct i on
for a real tideetioreaes inadll BCCedkeangirgl déer thd boundary vf taevdelétion Jitgaadnd 12¢ AN

exanpl e of al r JNareal time
recor ded/ reprf!)é(;%%%n(g p?ﬁ‘a Hﬁt&&% o%%ﬂéf%?%h%&% g%nﬂé | ews illustrating
exanpl es of recording data of a real tinme recorded/reproduced file FIGS.
13A t hrough I1He seleétedprosuss may besthé abé..my;orédebg aﬁd)ﬂﬂé friethotl Map Edimris@the steps

correspondi ng, 'YW t |
sections and whgv' répgl‘cglﬁo% %P‘t %aﬁta rke(n?l Ia%r o§¥ 861%%“: hg}mﬁtt% Feﬂ# Il e data
section; and layer caII a f le closing function from a device drlver and havmg the device driver update file

control information and disc information in response to the file closing function being called.
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;

FIG. 4 is a view illustrating an example in which real time files according to the present
invention, comprised of minimum contiguous storage blocks, occupy blocks on a disc;

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



FI GS. 14A through 14C are views illustrating partial deletion of real tinme
recorded/reproduced file data. DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
Preferred enbodi mnents of a recording nediumfor storing real tine

recordi ng/ reproduction information, a real time recording and reproducing
met hod and apparatus, and a file operatifig nethod using the real tine
recor di ng/ r eRIQEBA &rir6B dté Giewsilustating dxamplesvolspgliess file Bedprised of minmgurh 0 t he

attached dravgon%ij&‘ﬂtgé etﬁ&k&g c%% t?ﬁ’ }p&\é/mqmﬁ%l es of storing real tine

recordi ng/repro 1°on orrra i-on can be Cal led real tine
recordi ng/reproduction attribute i nf ormation) according to the present

invention. As§ hﬂb‘,\@ ﬂbthEr't ﬁfustrgtfhg atrEl@oJuE“ mbinBEusi rigédl ﬂh@%&rﬁnﬁé/@ék&&hét@ﬁ
i nformati on can ?rp q n ute to each real tine file. As an
o horang o Aethefigt o

exanpl e, the 'P&% PRIERA BYFNEY i but e i nformati on can
be stored in a extended attribute fleld inafile entry or a stream
directory Icﬁrnél@.ggrser?etmaﬂabus&wgmm &'a%@rec%}ﬁggnmfbd@cﬂdé araliS hpled S 2

uni ver sal di sk fornat %ﬂ system Alternatively, the real tine

recor di ng/ rer}?g‘t?LPé?sieBH V&f"ﬂ t bute information can be stored in a file
identifier descriptor field, afile type field, or a flag field anong an 1CB
TAG field in ﬁGféis%Wéf\ow-EB%Jflobv%f Edtiolof @G e 1E8kdiffhefrobichgh GPAYEP!
information area or e Structure area. shown in FIG 3B, real tine
recor di ng/ r egiMGSEYEARRA SYEta™i but e i nf or mati on for each file can be stored in
a predetermned area (information area) in each file. For exanple, in the
case of a reghst E9| ‘R[

recor di ng/ rez&r odiu I éﬁ&g % g? e | Wf}oﬁﬁ%%foé%%% éﬂegdm%refmduc"a%{ a file
naned RTRW T3 'geiimesewritpiéiysteM FI G 3C, real time recording/reproduci ng
attribute information for each file can be stored in a separate file. As an

exanpl e, realgki t f

tored i n an oy DrEaseausind HEbRRE ARl ok B Forkl Rt e T o

anot her exangP® timgieqerdederredugedifeit em i s the UDF system the real tine
recordi ng/reproduction attribute information can be stored in a vol urre
structure ar epar r S

Ther ef or e, V\helée?%gr%tﬁiﬁﬂiq%ng%r\;dé "qul urggééptlrﬂgtt? |'%n&g?%°?q?r§u{]ag¥?fn% %ra Ir?é |on |s
stored in thdecasdegirerradycadfigr e ar ea or file structure area in the UDF
system the real time recording/reproduction attr| bute information is first
interpreted ntin vqu ni and data s then
recor ded/ | regpﬁgguceghm%hg'g aqYHE | gétraé'ngﬁe r@gla? rma?d chrﬁsrng "&Pt 1h rmat i on.
Real time recdifesntbt m@ppmﬁe@w differept ﬁeﬁm"éamd Wnlanfdsntmltbitoaﬁe s @rayided
identifier = inf¥entife@ile)datfeb®nedidl Ng that a file requires real tine

recordi ng/reproduction is included in the real tinme recording/reproduction
attribute information. Anmong information on the size of the m ninmum

cont i guous stikG8gel4A dbrkughat 146f \aregviewse itustiatingi partiali delefione of i taal 1time
reproducti on rebdiBedrBprodured fieathOr ensuring mni mum conti guous storage,
recordi ng/ reproduction bit rate i nformatl on, and information on the
contiguous recordi ng/reproduction type, at | east one can be stored in the
real timer ec@E&ﬁRi@TIOékﬁBEUEPREHE%FBEB EMBORIMENTTr mati on. Here, if there are
three types of di scs A B and C, the contiguous recording/reproduction type
i nformation nbe =te m.ned sfo pe
e Mops. oy psteres Ghiginerls b A fiee g rabaPrasanhf el %féf%@?g’ﬁew%igc"eﬁ/
currently ar rnafngmjliou;m ml time lvecordingoardengprodymirgdmetbed and agr@rates, @ad aifile. , an
attribute repderfiRg nithodN\RingUthé ¢ tirfeerecdriiR§reproduction information will now be

described referring to the attached drawings.

FIGS. 3A through 3D show examples of storing real time recording/reproduction information
(this can be called real time recording/reproduction attribute information) according to the
present invention. As shown in FIG. 3A, the real time recording/reproduction information
can be provided as an attribute to each real time file. As an example, the real time



7 recordabl e/reproduci ble state of files, is also included in the real tine
recordi ng/ reproduction attribute information. Real tine

recordi ng/ reproduction bit rate information is stored in the real tine
recordi ng/reproduction attribute information. Wen the

recordi ng/reproduction bit rate is changed in each section, information
associ at ed wiretordingeprodldtionyattibutb irformation cas bel stored itda ederndedalgib(te figld,in @osi ti on
| nformati on) fahhS & LidafittireBloly 168 iffmab i Font LR REHERE ARUGLE AT o

attribute infor maxi mum a eva ue o real tine
recor di ng/ r epthygisekdigsiornret (UPK) &/SteAh be further stored in the real tine
recordi ng/ reproduction attribute information. Here, the control information

of 3 Spincl e 1Bl Ae A8 B DG eSIAUS ARG ARLE SBAguTRE on b1 ¢

rate i nformation

buf f eri ng i nfidantifigrideseriptor 1'&*5’ alfjled&m fiedh oraﬂ@ermdamng antleB Té@fiedfélnlanquwded in
the real ti meankpCrHeCtiid\EHiry @8 Rldiéd Hite Béritrol iRfdinfatibmbres B4 fil@ Bructiébrebs, 1 f
file defect managenent information is stored in the real tine

recordi ng/reproduction attribute information, replacenent of a defective

bl ock with a Asshowen aféd 3Bsrealdimeaeqoeﬁnslrau0dm®n attebutt infgrmmtiorvdor eéch filefcan | s, and

further readigGidéd iMhpfddBiBrmitedidiéy (ﬂ?dcnﬁ&?oh\éféaplh Q6¢h flle'S Fapéxaﬂfpfeelmeedis? FO[
non- a ective

exanple, file _ allocation
bl ock repl ace Hfe t'g‘ﬁa'ieé’”téf’@a&gbb@ f&a'eaz EﬁaEBWedﬁ?Prﬂ%q(}?f’r(?&é%m %f €real
time recordi rigibmegtiorchndie staneddin b rdatadilesnamed GRRTRMY [TSNVOE=i | e buffering
i nformati on associated with the amount of data to be initially read froma
track buffer and the ampunt of data to be recorded in the track buffer at a
tinme can al sd*RowR BFiG Ssrephiime recording/rprogucing iyt nfermation fot §ash flg cer i but e
i nformation. Hensdéredith beparate file.dhaldnyexample) regl timeensecordiay/reprataction attribute
recordi ng/ reﬁﬁ@#ﬁé‘ﬁ&ﬁ QBn Hel EtbiRHLif Sar® Hdtmaton! hlbq}an.& %@t R?‘“RW%HEP amed .
information, fil IIocalonlnfornalon ering I nformation,
the conditi or%TF?V&cT%%ﬁt P pnatherexample, whendhe filq system isihe VDK systemathejredl tmg v ne s
and t he i nf orreedrdingirepiodiidtien altdtmige inforrdatioyipas besstared OV al@diume siructaral aréa e
recording/ r eRiagulioih fib bucihd SrbRUs SnddliREBIGhon area. In Lhis vay, easy
real tinme reco I'ng and reproduction can e achi eved. For exanple, the
followi ng types of information can be provided: type A. a data bit rate of
10Mops, i npoSHHehdfdre,t wheafreall tinec@toraing/adpraaiuctioh atthibute nfdrmation de soeddi Wihebl ock
[Pl aced. DY kR Srdf i ardd by i AL, bX 1106 o BEmOlnd upon
I'n

failure in rea ate o 0SSl Ity of
all ocating a ’6‘&1’@"95’[“’8@@‘1"@‘ ﬁ"@é?é&?’%@%? Ué%"tP@fﬂt%i’d@G" B}?”’H'"SEdP'EmSPéa and
i mpossi bi | i t yopehing £fié, tafddta i8 theh esxdidegirepfaicet @i real e attofdg @ e intekdretanhi | e,
referring to J\ziJor%atuél showi ng an exanple of real tine files conprised of

m nimum 8 contiguous storage bl ocks occupyi ng bl ocks on a disc according
to the present invention, a file Ais afile requiring real tine

r elogI oslucti 0][1 Réd time rr'bcr&dmmﬁemd@umwnmrammnhbmke gatidenfifier Bg'AVhRe")
conditron o I
fecorded in rrgéggeﬁmﬁr?#etﬂﬁ aJﬁle rgcgtﬁ’rgg& %tﬁr?eq'e%rdnrth%'dﬁro%ﬁfrh§ inclBJ?eEi |rf| lhle??aﬁl e fi

A occupi es blre@qz@nqzrep@ducmon afribute infgrmafion. gAmang inforpation an e @ize af theymiginm ¢ A
general file danﬁ@eumhﬁfagblmk%aﬁsfyl@ theOcontilon bf expréskien di, s€prodlibnoeier al
file B not regulin .9er i ”Fﬁm{gﬁm g&‘ﬁg&& 8"} ?ecmdm gkh[lb&%tn' & nga‘t‘é

¥ 8 oC Clll an a ra

st orage bl ocK conprlse one
segnent s can ipfermatie, eef mfwmpaﬂormrvbkcwuwewd'wep@smmq 8'%@S§EEF@F of a
disc. The filg dore@RItRd RSI tfnosrree&a.hgﬁépmauéuapam@t.hfamaatnars figtk ] iPWere ar) St ep

1, blocks O, st e searched for during
pl ayback of ttﬁ')@eélpﬁst‘ag'sﬁs’&% "(é g °§"t'gF?%P§?d8[9b"§P epﬁ?dg’gtl?g bigs INformatiop ¢ ¢ 41 ¢
read. be predetermined as follows:

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

An attribute representing whether files are currently arranged so as to be
recorded/reproduced in real time, i.e., an attribute representing the current real time



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 bl ocks capabl e of satisfying the m ninum conti guous
storage bl ock exist on a disc upon storage of a file requiring real tine
reproduction, recording of the file is nbt possible. However, if a warning
nmessage | i ke recodablegeppersicible statedf filgs, Issalsodtcludersis thelreal trid eecordingreeprodnetion m
cont i guous Stﬂﬁiﬂtﬂ@in?&nﬂgﬁnbe desi gnated as one block and the file be stored
in the designated block Iength?" is sent to a user, and if the user
requires storage, the file can be stored in the m ni mum conti guous storage
bl ocks conpriRext tinfe csverdirigdegtoductiont it Srateasdormiatiod Vsalstoeedofin tthee real time
initially-des] i t. o LNt he

| nf or o' aEandvgpRuiadh B0 ekia, MALPAE oAb bdo Rkt b s 7

i ncl uded in t¥h@ngeddn e?‘PWCP%G\fQ!Wﬁ@"r%%?%%W%bﬁ pralipy; 9f pitgate vglyes and
i nf f)r nat i on iseliond{d.g\0pdsltion intdnaat&hrmgfe_rmjlaéd i kheCrgintieatrbgord@iigiiep@didtibe s ImStkes
real tinme recgs. I t [ r n rrent. rea
e 1 ecor dantEp e RREAol e mBin M BRRS eie of pRhel ife efaBngiblAlR °T) |
to be copi ed Ritzateisan befirtheysianed in therred|timg regerdipgfreppductieneattribute information.

recordi ng/ r epHedUGRd @bntlol lifortagsh oh@ Spihdfe infotdrOftne Be btditietif B @Bihg dhecs or
the sane disc._ In t/he Qrgseﬁ knvfent |t.on) a driving apparatus, such as a CD
drive and a OVB"4M (FRIOTYEOR 'gfa 'RTRRT e (e.g., 150nms) significantly

| onger than a read tinme (e.g., 1.43ns), which is expressed by seek tine
read tinme, Cap aadifdh, filg AefedemarRBembnt Mo flid ButréHng lidforatie fileSdiib&stiod he

diti f i 1. t read tij | ayback t -,
Nbanwhi | o, t ORI Ein 2B RE Fgtitsadn €6 spaine eosindproreioh eRblm AR of a
free bl ock onThatdisscift file sdefectf ynanagemedetieformationl pusiorsie.in Hoeereal htmé r ee

bl ock neans Qewmnﬂéﬁﬂd@ﬁi&@amm'b HeormatidAClepiatdment SlaQfeleltivaiblodk Wi 5P| € area
anbng user ar eas, t ca cont i guous

be used by a user. Lf the m ni nym
St or age bl oo ke BF RisEed heg FRcINgIEs VaNaAlpe and irtey RGOt BRSNS o ocle
(ECC) bl ock) defestiv Hiask éstnobattendptedd. dat a bl ock is not possible for |ess than
16 contiguous free blocks. Also, the allocation of a data bl ock is not
possi ble for 16 contiquous free bl ocks ranging over twg ECC bl ocks. Here,
t he mi ni num &&awgw&@e allogation ifsmaton speasfrsaliogation oka dafectivecincl repipcethd
reproduci ng aylVEparAblea ras anddia_Rlocincan. beVterad &l the resd time i reeordi@/raproductivror ed on
physi cal | y- colyib ki HfmiMonC e Qtﬂfeﬁréggih?ﬁnatigﬁa&%@igﬂeagﬁtﬁ)&%%{n@gn@&gat%t?é‘ﬁe

recordi ng/ reproduction 1's preven rom belng | nterrupt wever, since

conti guous bl gL regd fromg@ ta ?WF'E%F)’“%(‘?%‘PWQ&'%‘WW‘@GM*f‘@[ﬁ‘éﬁ.’fé’“@%’@? age

bl ock is cal catired el atsdbe Stoprdas tiresretiinerreading/reprodetion atiringté inkgpneibnct i on

attributes of a file, and real tinme data is recorded in the m ni nrum

contiguous storage block. In this way, the interruption of a screen can be

orevent ed. | FNEiERAABIAVSpaIY SI2ENS TBRRY TP Hime (oo noliePratielie atapusskh F5He of

1508, a r eaddefact mardgement\fEdrration] file eiigationsinfoineatién, @ahd 16 46ffdoiyg edormativnt, dat a

havi ng ECC bl i I i di ng

o um such A8 SngfB ol BRI 7 fihe 46, e Clatmeli ud GRS Bfifing RicimiiB B

obt ai ned accdheifiagifiediypasds reepidadin dreadimedgesrdingderspdugtiondiletaRute infarmatien

1;: ol | ovvih_ng eX pr€zs In his waiy, eéiy-r&lﬁiM&}ec(:ﬂ[ﬁé_&ntBr)eprSdthidﬂI@BBegtlzﬁdviﬁagﬁf)&&rznglf, l(3 I2) y
romthis ex s storage oc is ocks.

When dat a is%%?:’gérvg@dwée%%aﬁo?@%ﬁ]c%?s%ﬂérg\g{&%l bl ocks designated as the

m ni mum conti guous storage bl ock, real time reproduction is possible.

However, 272 taeoklasdatouitrate@d noMbpS, imposkibiligot bilgaonof Edtalblook losa gdéctite

desi gnated a 1n] . QuUQLUS: e t >t er m ned
pur pose is ti”";e‘:?g‘f}{reé Ia!rj gg (g)1 it E%}%é%ﬁ@%éﬁb@ﬁ' %?éeagtgﬁﬁtemn%a% ?nﬁudr%gns é&gﬁr@ﬁ me is
150nms. Wth ofedimacend)| ock conprised of 16 bl ocks designated as the mini num

conti guous stipei@ datDsitratedh SMBps, pobsibiityl oP Bilosatng adtfatd dletk 3@ & Befbétive pREKIEd as
shown in expre

i 2, f . ock .al.l i on. hod f |
recordi ng ancfeﬁg%a(%aéf’%%ﬁrresgan I'rg‘go??f'6"%%?%%%@%@?"9&9%Ea{lneg?trt%#g%t:an be
arranged as shown in Table 1: [Table 1] nunber of contiguous

bl ockspur pos agéwhifkL RRFinghOEISS 4 SHeluing@h RN E Rdal BRSHIES dathpFigdalof minimum
ti mest eprecordi ng/ reproducti on between bl ocksrequiring a seek tine of 600ns




10 second272 bl ocks (ECC arrangenent)ensuring real

ti mést epr'ecordi ng/ reproduction between bl ocksrequiring a seek tine of
150msfirst stepl6 bl ocks (ECC arrangenent)ensuring recordi ng and
reproduction inan ECC unit L all allocated bl ocks nustsatisfy the first
step) AN data is recorded and reproducedd by arranging bl ocks satisfying a
limtati on oncohtigtions storagehleaks btaipyingsbledke bage@isb lhokdivgto the presehicnvedfior)| ocks
depends on e t. a RHM§' to
each ot her . ﬁhein?? flb%%uirﬂ%eaq H@% PA %‘dlﬁaloﬁ rtabrﬁm If&tﬂ#oﬁs QBE%@% o%g ed.
For exanpl e, aﬁh@r\ngth%ﬁfenda@reoftemre%slqgr1dﬁwnﬂﬁettﬂf&uk§|°d<ﬁ theyile fhlsfre@ﬁﬁlﬁd n'
contiguous straage uh!.rmgtsffotilr@obts)crhasms Z}Ve?reélhlﬁnélﬁﬁ redduplddiiockd maks .3 arel the

k ti i bi i duct i
e s o T 1 35rP 355 Rk K oftech BB ek Fon R &' AP e Lor
1088 bl ocks, dised The geheralite Binet requfingriedl &itne yepiedugtingdus arrsinimutm ¢natigueesr di ng
and repr OdUCtdt&Qgel b‘iocﬂe&ﬁbrﬂlet?of B Bio¥d) 8Rd dfe JPEQSJS%ag%Z%bbr'o@Sé@%eﬂ@féaA%S

bl ocks are seg uent arra ime.re i ng and reproduction is
not possible.S Tﬁl?%ﬁ")?e"‘?';}gcﬂ‘f'?ﬁpmt%ﬂﬁ?‘itﬂ ﬂg's%t orage bl ock can be
effectively recorded and reproduced in real tinme using the allocation of

bl o;:ks byfste\;}@lf@wose@%pﬂop@g tW}QﬁG&dcﬁ& g@%hﬁ.@t Meanwhile, if the end
portion of a file is not fi as muc ata as in a mninmm

conti guous st'BFEPd: BPEER b2 agﬁgm 'PH-FIG 5, even when the file is recorded

accordi ng to Ihkstepoickkis ivseandhet Foe duingiplayback ofithe glacksD, $t2oardPe bl ock, an
attribute regégtgs@tlglmstjr@y aQé“a%rebrEQd:ks for the unfilled area are aI | ocat ed

but not recor real tinme recordi nq/ reproduction informtion,
thus al | owi ngnstear: lt'?q'fé1;b%%9§*tfae¢<f°w6ﬁgal§ma€\‘ ofiag Plpcke r @174 8That i s,
referring to Ikkfep 5obicdkewl,NQ, 13 undor ereliesdarsl payad badkr uct ure of a recordi ng
medi umin which real time AV data stored in the mni mum contiguous storage
bl ock is placed, real time recording/reproduction attribute information in
addition to theo preat,fon certtigpup jblogks Gapplle Hﬁ‘iqt'ﬁh‘"%Wet"H@'mHG's‘Wﬁ'QHH“%?m'PB? e data,
i nformati on ockledistpnadisaiupdrt storade of afileIe&dubing rdaltingd repredudtion)rfessrding bthé il e,

eto. IS furt NGy SipLedd hbt&ew%ora o ThEsEgd iHave RGeS byt oK

bl ock #1. Two 1M COnt | gUoUs 's S eac rrse 2 data
bl ocks are al 9088%!? e%hat'@ermm@vquom@uw fiﬂeé’@édb%t@eslﬂnﬁ%ﬁs peblork gndthe 72 dat a
bl ocks for t e be storedin B Absighaddlcrk wngge" iblsertho atuerparidariaé asertrequiresond

file data posidlaned aloafndllisky WiRekinifim AR B At R OEkSHraltbr e

al | ocat ed/ unr'eco d are allocated t positl oned at
a di sk bl ock tesk. Inthis caggcthe ¥alyq ¢f@q'wtailv€eﬁ'gnﬁteﬁ@'m@wancmt'akgqursét@fa@e@t@pk onis
copi ed on t heas s8R inling infddmatibin{ldsSdcitdd vilihIESminimien ebatiguols stedage BIbcK IBGytA 1 | €

TuSt e 8 anaGHed hea Hrd o belAed huch oWy oSS HORGAEERLEINERLAR,

attribute informa
t he arr angeneditanggmentef cyerendly sloead|files i""@k?ﬁjtea'd'ti@ﬁ‘{?r g/repredugtiandmpessibleds ar e

arranged on tét@eds mRcuRast irdal fifie ida6rdabié/RPHAIGLN stite Sitdbul TBRMEdoAk sb thata bl ocks.

Here, the r ea}l mé ng & c%r %c&(tnﬁt?a%l?g%a%d %%ré rfélglﬂulttk pe%%unpﬁ{p?&ﬂ%%t a8 ntains

t he ori gi nal e in NPOSST b eal'ti me
recording/r epthe)tﬂa@tqoalnd pes differentaliscaorthe same d'$(‘eal tine
recor dabl e/ repr oduci bl e st at e attribute. Also, when an operating system

(0OS) detects d ective a disc e, data bl ocks
Lo be cop ed aPrisevCpyefies e 2phuratis AU s 6 i 2y iyl o, 1l o
recor di ng/ r epx seklfdineo(e.gat15Pmiusignificartiy lanaen tan amjadrtm (@19 deA3ps), whithdgenent
i nformation ré@%@%y's@et@tuﬁ@%@ﬁ@ﬁﬁb @8h 8164 realizétred) fb teprdalétiof ¥aEalighes When

the m ni mum ¢ ous, st or age as.shown in FIG 6A, data
bl ocks are ar 3ﬁ%{§h{'°"ﬁfe&‘Brﬁﬁ‘g’éraﬁq‘gW’eo?reag%? eB{é?‘tﬁgég P%&a of a disc to copy
a file on, as shown in FIG 6B. On the other hand, when the OS does not

detect def ectnﬁeatnwaﬁg %%.h.mumn@%us Séthée BléckEIlHth%taﬁ&aﬁ&l A?Iawez%uoetaer than

the defective block area in an lication pro copyi n

consi der at i on? ¢ osalisfy H’@d?témedlﬁ‘fﬁw%p'?’?fal} 1'5h a‘ikt’P?adﬁtaéwF ﬁf’%f‘r?fﬁ?l on as
shown i n FlI G ha#ti8g nbldEective ibibcks drlacewritable areh lamotg eder agasithaegan dd wsedby aret hod
using real tipg recording/reproduction information, according to an
enbodi nent of fte present invention. A disc is |oaded on a player in step
S101, and the pI ayer reads a volunme area fromthe disc in step S102. A
determ nation of whether real tine recording/reproduction information

exi sts on the volune area is made in step S103. If real tine

recordi ng/ reproduction information exists on the volune area, playback of
files is set in consideration of the real time recording/reproduction
information, in step S104. If it is determned in step S103 or after step
8104 that no real t| me recordl ng/reproductl on |nf or ITB.tI on exists on the

o o o B Y b1 - s o N 1 . ~A N




Thereafter, a file is read in step S106. It is determ ned whether real tine
recordi ng/ reproduction information exists in the read file, in step S107.

If the real time recording/reproduction information exists in the read
file, playback of the file is set in consideration of the real tinme

recordi ng/reproduction information, in sgep S108. If it is determned in
step S107 or after step S108 that no real tine recording/reproduction

i nformation hst s i , ile, ) i i s P hack i

consi derat i oﬁl}(g‘? rﬁ/\'lﬂ"'e’{a' ﬁ%&%'#@aggtétalg?iblr?%pfse%eg'ﬁ% %ggy ?lejl:gé(gagtﬁcﬁ%n'niaaﬁf%to?rati on
has been set ,coraction epdesEGS) blpgky oy aligeatipnioba Hata blegk is @gigiossiblg for legs B@ndei on

i nformati on egonfigusus freetblveksy RlisaBe Slfobalibh b Ldabd etk is nolpos6ibie RS 165ddhfigwnd S108

may not be perf d. Also, .wh | tine,recordinalreprqduction

't or mat i o cigesioers ey i BRe PEf el e Fii pauo ot 85858k hag 04 and
S105 nay not thepyrpesesi reserdingp@l regroducing askRYidfaM ie ab E6Ekinitli agr am of a di sc
recordi ng and reproduci ng apparatus to be applied to the present invention.
The function t he apparatus for, recording and reproduci ng AN data using a
recordabl e an‘&"?’ba)r 'ieg]éﬁfee&tﬁ? @é{qri" A myﬂgﬂjyig?ﬂt'gu‘r‘“@%”g? Ay 3%8- NO35€88%ct i on.
Upon recor di nepeurs, anddis réddidicgireprodesion issumeveeted drdensbeing istenuptddy i iieweveriN)
signal from agh@tbRigials Bbdcs doGRMInMel)Sxit, B GRFA Bardgsbus QBERSSoRNs SChene,

and wites data conpressed according to a recordi ng/reproduction bit rate
(VD) o a tra@eulieaad sk o5 ke ten 151 resydnalepaRictib aibles pte HecBr el ECO)
130 err or - cortineodatadia eporded ih the nasimam\oontigbaus stocage bleck. riathis way fthesinted@flion r eads

t he error-corgfg(‘sgliegpc%qgggng&ta at a wite/read bit rate Va, and applies
the result to a pickup unit 140. Al so, the ECC 130 applies real tine
recordi ng/ reproduction information generated under the control of a

control | er 170ar MIPEG @lapback bipratenf=/b)lot BMbss, b Bk tinfecof i 50, BRdad®it rata (=\ap
recorded on 1 r I i ea. The
bi ckup uni t_ 110 MEHECa BodF 046 Bl Gt e vpl LECTREIST B SRPAER oHockt 7
frequency (RAY respigadin aAGPrYiRmediyn syd aRp discqthe Mingpum cetiggous stgrageiplogk t he
recordi ng rotSicampe ositel sording fid the lcendiidh @f exddéssionr adrshuwm @ théeliewisg 150 i s
controll ed ac‘%;‘?geggigrg to a servo control signal fromthe controller 170.
Upon reproductton V\%ien real tinme recording/reproduction information is
stored in the file control information area or the volune structure area,
buf f eri ng i nf@\Vbata)0RO4EIHBITS 2l/Bdsadk tietiO® anount . @) data to be initially
read fromthe track buffer, file allocation information, defect managenent
information, recording/reproduction bit rate information, etc. are read in
advance, and Frremdhisexpesssipn. jthe minimaim contigyaus Borpgacblenk S ipds1gierks \hen data r ead

i nf or mati on. iEicherddaxtnamu@gflae|esagis?m&d dﬁggrta_tea aGQnghfhinﬁnﬁw &Bgagublaas ﬁingbémm
conti guous st ge bl s, read from I SC awitelre it rate
Ve, The read THRefeabye fedubEile sobl. Biobakt A2ofhe Rpllbeef SR L' (1o
pi ckup unit 1epotiguayrcEGe bleake pantke designated g8 khelmitimarm cantiguouy Blerage bleck. He®, r eads
data written theplebstermimipubpabd Bito dndlreabedrdifyepoicibmanérane AekmunQReli t rate
Vb, decodes the r data, and reproduces AN data. Wen

recor di ng/rep%ed'ﬁg “bit rate information exists in the real tinme

recordi ng/ reproduction information, the controller 170 obtains the control

information ofvith & EXIY Bistk BoriBtsd of 16 BloéKs QBidraRd € the InfilinGrh baHaG A Stbrage DI t
rate i nfornation pr.ovi qed fsr e and can

m t.he picku it 140.and th 1
i ve not - onl YORrERTIERD HEt a5 e e B ot s (EORIBIFENT 2 TR DR G g 1o
a vi ew showi najlogatien fethad foF reabtine retording andaerrpdiictie is clpssifigd bitglepsadrd tom a di sc
t o whi ch real gthdsn b€ adrardgbdBs §RGRITAP@/ 1 €production attributes are
provided, in areal tine rewitable (RTRW system The RTRWsystemis
conprised of an application layer 201 for producing a command associ at ed
wi th AN dat a [Teldedldi ng/ repr oducti on, a Wndows kernel 202 for interpreting
t he produced rcommrand ] ey hiver 203 tavinmga e —systemt he sane
as tﬁe file dystem fnugfb v&cﬂﬁn@ %‘g\?ﬁ%’g drj \?g?oﬁ%r rgquesti ng é
cor r espondi nd titthct i|0198& bleeksdF@G arangementy 0 @ARMNAY i nt er prrédled by ttme W ndows
kernel 202 by ddpansrfitting a driver conmaneedofing/rébrbalRtichOskiwdaR bidckd he
W ndows kerngl 202 gnd the device driver file system

P03 c.orreseg(qnd tfﬁ

| ayer, and thHe W ndaws kernel 202 can be ¢ A791ED9 & SREY IR © %@"éﬁ'. FIG 10 is
a bl ock diagram showi ng the flout of real time recording/reproduction data
for a conputer system anong RTRW systens. Upon recording, the foll ow ng
processes are perfornmed in a nultitasking manner: storing AN data input to
an AN encoder 211 in a conputer main nenory 212 in real tine; storing AN
data stored in the conputer main nenory 212 in a first-in first-out (FlIFO
file of a hard disk drive (HDD) 213; and storing the AN data fromthe FIFO
file of the HDD 213 in a DVD-RAM di sk 214. Here, when a sufficient main
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For exanple, the function of a RTRWsystem using a Wndows kernel is
divided into creation of a file to which real tinme recording/reproduction
attributes are provided, allocation of a data area, data recording, data
reproduction, data deletion, and file closing, and these divided functions
wi |l now be described referring to FIG 19. <nethod of creating a real tine

recordi ng/ r effrsegdhat I[@72 blobIRXECD afrBfyelriehg T [ Sh&tiing @ W NAQEE KEr Nelt;
(application|progragmgm ng interface) called to cr;eate a

.real ti
recordi ng/ reprductijon file is a create fi Ireé:f)rd‘méepé?)db’ﬁ'@:tfel%%"Irgi%%? 201
assigns a fille attrijbute as FILE ATTRI BUTEr4RuiRug & seek timeaitl&0is | e t ofcreate
the real tiMEF&ERpT e GioRITECE HriahGent| = oR¥TRng Rlcbiing Fd WorBiRon ey nel 202
as in the folll ow ng|exanple: exanple: Fil¢Handle = CreateFi | e
(" AVFI LE. MPG], FI LE ATRIBUTE_RTRW...) In {RRESEUnHG alaliqsated Rlacksmishis
kernel 202 onders_the DVD RAM devi ce dri vémsatid®3hd frstesteppte a fil e. 14 In
the third st K the—bBvb-—RAM-devece—d+t+ver—263—dest gnat es—a—FHE—AFHRl BUTE
RTRW attribute when the file generation function is ordered. Wien the FILE
ATTRI BUTE RTRMY dletaris hreordedl @nd) seprosiierdoly, arfangiag blogksr satisfying adimifatiopreni the st or ed
in an ext endafinipluby doBtiuBusist® @gediocR whbdeGuRBér o blocks FbpePadidriedch 6fep, s thdtB
(i nformation tr.ol Dbl r. descriptor area

0 ock) .area, a.fjle identifjier,d or a
16t vne. or dE Bt caB ol il Ginnéesd tozatt Slb Whetbny B leBirgRb B O 7
rate infor matreprndustion cande ehsured tFoppxampia) wagnihere|age m$e®r®a§ efblocksetthed of
al ch_t' n/g ar}niﬁﬂaﬂuﬁpéﬁn_ ﬁgﬂ](oyf‘ﬁ@rﬁ Qfﬁﬂc @f}ilﬁ@ckt@,fﬂé bloBicsl ans\!'lm? blockﬁ, and t!}e segll(
recordi ng/ repr odu on file> |n first ste a. 0 rne
ool T oo b Becls' Pty oa s 3t i e EP b on JeRenes on e Wetndd o
recor di ng/ r epaoonketing theblockse i s a set file pointer having a seek function.
In order for the application layer 201 to pre-allocate a data area of a

|t i ng/ dyct j ile i | | d/ ded
ok e o ool RS, R oo P 5 s A nEaBi e e
cal I s the W rmdcdingkandrepro@@goreis possible)end whendibiegks 22diplbaks and 4088I kiacks
Set Fi | ePoi nt 6o CifubpyuHeRodh, aPiinel A2sahlrhha EbbiuiOTl naioElibieB L1 at e

(FileHandl e, bitrate) Alternatively) a d ar ea necessar_\}/ for real tine

recor di ng/ r ediGAGEEY e FHAMYE f)?'@él'quﬁc?&’t'ﬁ? blockgaP e Bffeglively,recorded and

al | ocat ed/ unrreprodubed irsrealttieneusing ghet dllecaBen Bf hlarks by stbes §ridi the blaciddonndgiting at e) .

Here, when “TﬁetE&:‘?' ication layer knows a bit rate, and an APl for

converting the bit rate into the nunber of blocks exists in the file system

| ayer, the nunber of bl ocks obtained by the API can be secured as the data

ar ea necessariednahile; fahe endportioncas rackile) g/ roe filfed chith tais owiuch iatanas in a minimum

al | ocat ed/ unr j teFLJE Ral [ tep,
c%ﬁﬁgugggsdgr%g% Qg@s%ﬁ%&%@ DF_§§% sMbJ A v\ﬁ%bﬁ‘{ng file id Fécé,rjagd ?&8.%{?1 tG

the Wndows kernel rs the RAM device driver 203 to seek for a
file. In the haeenditie efthe mRENUR ASNHGARNLRIOPELLIORK NAtribye reprrsetba that datay| ¢ e
recor di ng/ r ephlatisicfon the affiled bret ese allecatesisbuy el récordedfis | storediasveair ttee | ng  of
the fil e seelepgaldplottion IMmBEGH % Blowil| RERHRL MBLS AR bofb ar ca as
| arge as the Iengt or seeking according to mnimnu onti guous storage
conditions (ff8fr¢R%nple, file defect managenent) file allocation, file
buffering, the magnitude of a m ni mum conti guous storage bl ock, and bit
rate informatd,Qp. ifi j ”ﬂﬁ i : j . .

recor di ng/ repﬁh%g?ﬁb'?f%gr%béé tﬁreil %E? es, tgégg%&(}@gnsﬁoﬁgﬁt@ﬂ%ff a&cgdbnrge"-‘ea' "cat ed
area or a pl up#hich {eabimeAVsdata gloreddr the minimum gontiguquestorage bloghig piased. real

al l ocated.  time recording/reproduction attribute information in addition to the length of a file, information

cal |l ed

on the position of file data, information on the possibility or impossibility of reading/writing
a file, etc. is further stored in file control information positioned at a disk block #1. Two
minimum contiguous storage blocks each comprised of 272 data blocks are allocated to first
file data placed at a disk block #m, 272 data blocks for the minimum contiguous storage
block are allocated to second file data positioned at a disk block #n, and 200 data blocks
and 72 allocated/unrecorded blocks are allocated to third file data positioned at a disk block
#o.



<nmet hod of recording data of a real tine recording/reproduction file 15
In the first step, a Wndows kernel APl called to record the data of the
real tinme 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 time data: exanpHé: WiteFlle (FileHandl e, AV

Buf fer, 32 1024, NULL, NULL) In the second step, the Wndows kernel 202 calls
the file Tecagminadwneil 438 réaBrdrngﬁegFA\f&t.chﬁé/d &ﬁhéﬂéa»n\é%fsc%ﬂﬁ«eréﬁed.&&e third

step, the DVD- RAM device driver checks iIf real tine

recor di ng/ r epPodtia iRAfkar Ur NSulies maisk bes&rghasd B Ber PG, USiigoffE al® ng the
file recordi ngedrdimgtreproductiorf attribtrée intodrnation 8@ thatthefild cargder payed baok tin real tiedet r | but es
are assigned, r |

al | ocat ed/ unr 'e%%cfg @éegnreégc’fg}%c(%r &%&EE nb?porssﬁg tqee&grtée@?) i arran?]eéic{ i Ons.
recordi ng, wemenkasigl asothgt @mname&chaa@dofase@arabﬂlpswock@ hé"%gfﬁPtfeé!et'm

recorded dat geddrdinighBprbdRtort Atribit€infprRatiof aisintdnsl the/ 6 gindattribuléiRfordtioh st | oN
area_desi gnat ed t he real

| ayer 201 pre -al.l oca n ai l.ocat ed/.unrecqr ded

time recordi n H’B'f)“’rsaéﬁtc‘ft% rﬁa' k rBfﬁr%" r)regm ‘é"g%?ds he T &t ¢ rené realatrsrgcor ded
data using a rsmbwﬁmmlb@@lt%?t&béﬁenter with reference to the anount of
recorded data, and again records the |left-over data. That I's, as shown in

FIG 12A, AlV.data of 32 1024 byt | ocat ed/ unf ecor ded
ron of s 05 bRy I PEEIR s S et TR bR ST B BEF bV S €2 [
al l ocated as ftlehdatalbloskﬁabéelcemefémﬁwr@nw in P@Sﬁ#@mn ofithgpr@inal @Bl tinpghen t he
anmount  of datr@ccfrtﬁﬁd?r@%@udtl& atr%atel..ﬁ&heuwanawa.uﬁfdéf&em emeatlinfermdtigyer 201

ted t h I t hort, th
e AL A RRIRLASH el i st SR L, o
rate i nfor matstayagechiock grvdthiagks &5 shogh intf@. &e t#a bleBiistareareangdisin sorsideration F| G
12G, the 1 esidiuabreil sred St d L K5 2l oh 1S shdein PHRCHR Lw&eomﬁfen@g@eﬁ ective

bl ock is generate duri neg an_erraor ener at a bl ock
cor r espondi ngh? 8SEAes ke ?Fttf’?féc"?ﬂ e‘f g %&‘?Lua%a'sfa#?ﬁﬁef’ﬁ% ocks other than
al | ocat ed/ unrtee defeltice blockaaressin ahmeppiication plogamifalRopyiey @and imtrmeideratonlf teal at es
for sections wflelfaiftrablodstib Afbul ildhrERs sthil n Fidedr Ml [ on associ at ed
with the bit rate for each section can be recorded in a file control
informati on area. That is, FIGS. 13A and 13B show an exanple of a plurality
of bit rate WGUES afibwahert illistrating2 repretiubiBy methad usifgoeattirhe enordisg@pioddation W t h
Sect 1 ons, St Orfinfof, SBboildTE oh GbABN/df FRIAAG AR HULTL loikd Sh 2 111 ©

contr ol |nforrrat|on ar ea rates are provid fferent
sections. FI Gigyenig@etenit 01.3nd dhopipyen reads appiime pregfiomyihe dF&f’\e”‘%ﬁU@ ('°ner e,

Vb) stored asdetetrirination sEwiicta:0 fedi il reCppdingiiepiotiation infomatan exigts orith@vdiurhee
control

Upon

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 $104 that no real
time recording/reproduction information exists on the volume area, reading of the volume
area is completed in step S105.

Thereafter, a file is read in step S106. It is determined whether real time
recording/reproduction information exists in the read file, in step S107. If the real time
recording/reproduction information exists in the read file, playback of the file is set in
consideration of the real time recording/reproduction information, in step S108. |f it is
determined in step S107 or after step S108 that no real time recording/reproduction
information exists in the read file, the read file is played back in consideration of whether the
real time recording/reproduction information has been set, in step $109.

Here, when real time recording/reproduction information exists in the volume structure area,



16 informati on 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 Wndows kernel APl called to reproduce the
data of a real tinme recording/reproduction file is aread file. The
application | ayer 201 calls a Wndows kdpnel using the read file as in the
fol | owi ng exadigpses10t and 108 Gy @6t betforinedBAISE when RARITTY recorfiRg@biodEction

(Fi | eHandl e, AV, Buf.f er.,. 1. NU | t he \W ndows
kernel 202 or'ﬁfgﬁgt'{)#em%ﬁ%%%%?%g\%%g'g&% ?/r8$’ s%ggst?@?%@aa%é%ﬁ ?ET a4 rl‘c}ﬁ’?he
third step, tAedomed- RAM devi ce driver 203 checks if real tine

recordi ng/ reproduction attributes are assigned to the file, when the file

di f t ' der 1f th | tine di na/. duct.i
et bt s artOns BB RS IRBlok HpdraR o # it sl 811 ERERCTAPPREURARER L i on i s
repr oduced f rappiiesintoAlNe duiesentaingentiors c dihei fatgtiom of dhe appanatus & rrechnding @nd

condi tions. HepBaducMIM 8atd GLiRE4 rdcsraife ShcPeRtablE dRc Rl dRided o RBomBaRGUCEd, a
read command i ndicating that allocated/ unrecorded file attributeS are

assi gned but BYPIYCEAY i's transmitted fromthe DVD-RAM device driver 203 to
the drive 204. a real tinme recording command and a reproduci ng conmand

provi ded by i L py : used
upon real ti ?E&ﬁggbaér_ |ghﬁ%?é%@?ﬂ@ﬁe%%?a%c%agg M%@?%%i(h)é@%%ﬁﬁ%? Qr(r?eal
time recordi YaErRIGIRAM H8iNg | 3 PrepsteRingg, cORarepsion; ischgmes, angd writes data

" Del et ePar t Of dompeEssedsaceartiing ¢b awecorhiag/ibrodostivn kit rate(vbpidla ttaek defeetieo.pan t  of

the data of i | Yed &bk ete
part of real a%rfoﬁgarﬁgéﬁ%ngﬁgpéﬁp#%%{a {E(')c%‘)il g‘{/éerﬁa? E%qécgaqck%sgﬁgﬁ%%@éeq%r nel
usi ng t he " Deth@tracbRpfifary . reads e efre[-comectipericedid dgtaakawfiriead bit ks and
Del et ePar t Of Fippiies( fliel @blintd e, pkkupetniSitae) Awot the EECOTEd apmips rédietinlé ndows
kernel 202 ordef findiiifroRitofitrSibh Gendliby GhaeP B b6l £LdeBRF 170k hire File.
pickup unit 140 so that the information can be recorded on a volume structure area or a file
control information area. The pickup unit 140 converts the error-correction encoded data
into a radio frequency (RF) signal and records the RF signal on a disc 150. Here, the
recording rotating speed of a spindle motor 160 for driving the disc 150 is controlled
according to a servo control signal from the controller 170.

Upon reproduction, when real time recording/reproduction information is stored in the file
control information area or the volume structure area, buffering information associated with
the amount of data to be initially read from the track buffer, file allocation information, defect
management information, recording/reproduction bit rate information, etc. are read in
advance, and reading of file data is controlled on the basis of the read information. File data
to be satisfied by the condition of the minimum contiguous storage block is read from the
disc 150 at a write/read bit rate Va. The read file data is error-correction decoded by the
ECC 130 via the pickup unit 140, and written to the track buffer 120. The codec 110 reads
data written to the track buffer 120 at the recording/reproduction bit rate Vb, decodes the
read data, and reproduces A/V data.

When recording/reproducing bit rate information exists in the real time
recording/reproduction information, the controller 170 obtains the control information of the
spindle motor 160 from the recording/reproducing bit rate information provided from the
pickup unit 140 and the ECC 130, and can drive not only the spindie motor but also a servo
mechanism.



17 In the third step, when partial deletion of the file is ordered, the
DVD- RAM devi ce driver 203 checks if real tinme recording/reproduction
attributes are assigned to the file, and deletes data froman AN data area
according to real tine conditions if the real tine recording/reproduction
attri butes have been assigned. Upon partiBal deletion of a file, a file for
ganagi ng a durB)ye ik alview@howiry théNowA Bshitroigorsemaadinglré@ddutifg m@t@dsdxgd?rcha r oot
irectory on I t rom a
real time 11ROt A& B b Blod e H B Sl
area is all oo(BtTBW)tS!ﬁt%mfree area as shown in FIG 14B, and an A/V data
section pertaining to the deletion area, anong an ECC bl ock rangi ng over

t he bound f del et 1 ed ' . AN d i
thi's padd ng D84SRSR B Eeto i Pieon Fré R ¢ Reb9ed a o8 and
stored in an asstartet withV\ddate recprding/repAid)iction.st Windows keE€(203 detdhtergretimgetbe | i st .

AN data not p&B&Lﬁécﬂbcﬂﬁnérﬁi Tallil'?a qg}l&t drRBr ﬁSQ?avmbB fﬁéqé‘ysgmhpg%g as it ﬁéor ed in
the AD list of a aln updat ed

according to ¥® ?Wﬁé?ﬁgﬁr&'&d\ﬁ He"é°§ d&é%’ r%‘?‘f'eﬁtlng\ﬁ/r"g'i"?s%"‘]"\ﬂﬁ%'?i’t'%’h epinedAt i on of
t he net hod actbecanmandtinterpltetediydedNindowsientel 202 bydrassmittibda dyvet @mmarddo ECC

paddi ng space, Jlrivé?of %r@%éj\ﬁ/ﬁf&&\lv?ﬁ‘é}'nﬁ! d?alrﬁhﬁ’é devith h%@éc?}ao&rrg%%gf e fie- 1N

FIG 14B, the pace and ng space of rangl ng
over the bourﬁ!&tf’?‘ I2yer. ?H‘éthﬁcg\"@quér'fe’éﬂez&zﬁ%@ cAleda kel fy®hs. As shovvn in
FIG 14C, the AN file space of the ECC bl ock rangi ng over the boundary of

the del etion F&Eh @2%!0&9&9%%9 sﬁ&uﬁ&trhf :nS‘yPQErEalfﬁH]g réadarcfir% E%Eﬁ&%aka%% h, but

t he paddi ng space cat an extent
| engt h and arF°Mﬁ’PGF WH%W?@@TRWGVW’O’ Vren: Beerdipy. |thesff>"qugam°<asﬁﬁe|s|qr% entry.
The an AN fi | gerfof®@an A0hultRéskinginidnfier: storiigheVdiatasihpud o & A&, encoder Re1 RGE bl ock,

is also minagc%g\g @[)anﬁ rﬁQan%%h ,nr}eglqaeAng&l ﬁv%@la ore& A F‘lpkdsm[ﬁ.@%%alr% he

paddi ng spac |"0Ca escrl
<met hod of clfl‘)%m?fg‘?b?'FéélfSt'tnlﬁfﬁé'OWéE'B%lf'ﬁ@f/aﬂéﬁﬂ?@MW ﬂ‘l'Pq)ﬁﬂ%ﬁan ﬁtO{'frﬂéh?l rst
step, a Cl osedfargdtaeirdmi Bt FIPO fleSofahe HOD 213 iR VBVDIRWM disk Rl Wk, WitenCd OSe a

real time 1| Sl Bl S 8% 2ol e B M AR adis on 11 e

t he application Tayer bWoKerne usthn | oseHandl e
as in the follow ng exanple: exanple: CloseHandl e (Fil eHandI e) In the

second step, WA raprodlRvork & fredese Gt Sring AoV idB@ fEé\»thrBAMmiamcaskdzwmra 203 to

seek for a file. 18. 1 n the h|rd st e when e flle cl ctionis
ordered, the WﬁAﬂF'Hé"ve"&oéy d1:’5l gﬂd adoa?cesgg [egdn Wﬁf@?daq%ft& ﬁé i on
(file entry, themain mwzwhmmrmmvﬂmderemg are gerfoenediina multifaskingwéyon,
etc.).

For example, the function of a RTRW system using a Windows kernel is divided into
creation of a file to which real time recording/reproduction attributes are provided, allocation
of a data area, data recording, data reproduction, data deletion, and file closing, and these
divided functions will now be described referring to FIG. 9.

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

In the first step, a Windows kernel API (application programming interface) called to create
a real time recording/reproduction file is a create file. The application layer 201 assigns a
file attribute as FILE_ATTRIBUTE_RTRW to a create file to create the real time
recording/reproduction file, and calls the Windows kernel 202 as in the following example:
example: FileHandle = CreateFile ("AVFILE.MPG",FILE_ATRIBUTE_RTRW,...)

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



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 recordinglreproduction file can be recorded/reproduced in real
time. Also, in the present invention, fifges are divided into real tine
files and general files, and defect managenent information, file allocation

i nf tion, byuffering i ' d it i ' f
o cont i Btttk bR BODRRAN Sbreetferbf (dtRARkS SF R AFGUEREE HhslV 2 | .
tine recordi mjribwewosnits flegenerstiey finatiproia oderet hWhee thie FILENATFRIBATELRIRW

recor di ng/ r epsuRBlHE & ldedignattl Ute coh®t InfdrhaRn fs@fdrédih BR&kEHREP SIS Bfda 6PAfIDE

effectively perfornmed. Furt nmore, .int resent jnveniion, .the control
hf or mt on G0 ASTFPEIGP (T ooy P AR e Weiier dosorpr ancs,
r ecor di ngl r epar@diiedynecanea anfllag arad ofem IGB FACifiekddrda fle eitrya Heesc bit chterigfomegtiomduct i on
bit rate, thygnGREbLELtWNEE ah AR ik Bitheg MOt OF . VWhat is clainmed is: 19 1. A
met hod of operating a file for a systemfor witing and/or rewiting real
time files to which real time recording andlor reproduction attribute
i nformati on i enetiswi o akdatinglza alekteatdneoorped sreaof 4 feel tiieapcondingieprodidtiogy t he
real tinme filgs in correspondence with any one process anbng a real tine
file creation process, an area allocation process, a recordi ng process, a
reproducti on process, a deletion process, and a closing process, using the
realh é i me rFapmdifingstamﬂwrnddsmp(eﬂﬂumlicalmdad dlbtarlarealiobdtai/uiidcomed aiza of ie
met hod as c¢ i . r i ng
reproducti onq:eﬁs%r? rrr%oﬂgﬁhlé%gdsutc é({)gr@!fq%%s%{tﬁg iplog'{%k ?/ép\)ier{grf%ls[g?'galr‘%bgnm?n !)fr%hati on
control bl ockih¢ arefigatiqniayer 2Qd) te Pigrallecate; 3 dataaies of afreq! tine (gaerding/eptodyntianfie or mat
('UDF) d_sys; em in 3dvahbeadTai a@dgtﬁcsurﬁé@'rciya@réarasthg@s o l&miﬁ%ﬁ?ﬁ:{oﬁtig{uﬁ@s steabe L e
recordi ng/ repro | attri [ 0 ncl.u ile indication
ot or mat on' | DAt peldredier b e VB eaadz 15 e bl etaie:
r ecor di ngl r epexethaiet $ethlePainterriridehandinGd1024_t024NWbLFILE_ENRY m 1) wherein the
real time recordi ngHeirmpBigsts (tieRihdRdbifdté)ut € i nformation includes at | east
one of recording/reproduction bit rate information, information on m ninmm
contiguous storage bl ocks satisfying a condition in which a playback tine
of a current Aligrnativelyo @kdaitas arga gecessany Hemrea! tynenresprdingéepsedyktian ¢an kendrea r ead
t! me ]Qf a dat odta kn Fé@lv&i%epéstﬁl}’éﬁd ahtféﬁié?ﬂﬁﬁé&ordé&f\SQtd_}_@hf&rna?EHegGefFﬂeEﬂtra_Qé aéb_&le
ime for ensugli ] ont i guous st.or.age. e nmet hod as med in
clarm 4. anor G ape Bl FER. PROHE eBphER overtna 3 e aadEn ARt e
met hod f ur t hegonvestingrtheskityatelinto the eprobesfof blpcks iexsts ivthexfile ysteat layen thexyumbecal | a
kernel |ayer y%idags btdihedbythEAPI QIR FeUEBREE as R \HalOarbd) Rede8anPlor tedl fihe Cal | @
file creation function froma d vice drlvgr QX t he kern%leqxer; and
recording/reproduction in an allocated/unrecorded state using the SetFilePointer.

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

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

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



havi ng the device driver create one of the real time files by designating
real time recordinglreproduction attributes, in response to the file
creation function being called. 6. The nethod as clainmed in claim4,
wherein the selected process is the area allocation process, and the nethod
further conprises the steps of: having 4p application layer call a kernel

| ayer using a seek conmand; having the kernel layer call a file seek
function fro dey] dri o a ' th .G A heck..if real
time recordi %?’?eeﬁrrst)g{ée‘t ?o\)g'%él?“fsr F‘%ﬁ%?\sﬁl %{I/eed fo %ggrge@%%g{eats{tlh% r?%'stb"a%se to
the file crededostingraproduction fitecis agvriteflle. Sdve appligation dayein 200 calisiarlyindews kernel

al I ocat edl unrgmrghdRitk fdssin #eddloWmy ekdngle, ke stereed| fhe 8s8Ki Ng according to a
m ni mum conti guous storage condition specified in the real tine
recordi ngl reproduction attribute information. 7. The nethod as clainmed in
cl ai m 4, wheregamplehiriteBledEilebidngie, 0¥ cRudfer, 32_1 094 NEMNUILhg process, and the

nmet hod further conprises the steps of: having an application |layer call a
kernel |ayer using a record c nd; _havin he kernel |ay I file
Fecor di ng. £ url PP 3FboPY HFR. Seduaaus el 2B cars e e erpriporneson ot e B0l check
I f real tinme dedcodiven203r epr oduction attributes have been set, in response
to the file recording function being called, and recording data in an

al | ocat edl unrecorded area_of the disc according to a real tine recording
condi ti on. 8.Intheéhirstendhe BYDEAM dauige fiyecdORichecks if ragt impsecardinalieProrvigon he
steps: of repributestara asskghed tala @lepiipoh eakmighad fildatcording fuhaioAp [Fithec ekl e | ayer

I n response t . J l,] ' ' .epent in
the' rocor di ngslarepBarar s o eledb AV EbIE0 nE BTl MR A

al | ocat edl unraiecstedarreserded arep FgCording tqreal timp rerREdindoNPHiE e 4PORFArdNgf er ence
t o the magni twhde notlicchted/ireecordda dred @kist, the AdgHitt 6oOsfdéconled data dliédortddtothé N t he

pre-al | ocat e%pﬁircgf?othrl] br ﬁ?ggﬁfﬁﬁéﬁ&ﬁ@@ eﬁa‘? laloBatéd J%c%tedWﬁv%E&h%B épr@ag ‘ step

of pre-allocatlng ed/unrecor area conprises the ste

aut omat i cal | yepigeated pedhe reqy tinp Jeeardivgiigpiodyalipn alBrURsSAtoaieedd doe dfRvRE to bit
rate infor matinfgoded d&td using b lseeksobwringiid|SRIFREP IRk withreferdatdRh@am6lrioned i n
claim8, wherein. i %%% bl ock bei ng generated during

I,n,_[es {0 defect |
t he recordi nde%qdetdﬁg{adarfdga i'n r?ﬁ?é(’%étl’ﬁe%@'g eéﬁ%ﬁ'nrecorded area in the recording
step, excluding the defective block fromthe all ocatedl unrecorded area. 11.
The nmet hod asrnat &, nRd shdwnC IndFIB. 412AMQV edidta tdhe32s @ORCHRGE W P6cBRfRdi i e
reproduction Jﬂgc%?e%fu%fecg‘rggd ;,—Qae otrga_ l;I Eﬁ% Jz'ﬂrbtytrég rsho%r%qpﬁlbs ?? a%] g\esrés?cﬂgl a(?'tl;ai

is still allocated as the allocated/unrecorded area.

As shown in FIG. 12B, when the amount of data recorded in a variable written of the
application layer 201 is reported since the allocated/unrecorded area is 32_1024 bytes short,
the file system layer automatically pre-allocates an unaliocated area using bit rate
information designated through the SetFileBitrate. As shown in FIG. 12C, the residual data
is recorded in the ECC block unit. When a defective block is generated during recording
and an error is thus generated, a block corresponding to the defective block is exciuded
from the allocated/unrecorded area as shown in FIG. 12D.

Here, when the bit rates for sections can be distinguished from each other, information
associated with the bit rate for each section can be recorded in a file control information
area. Thatis, FIGS. 13A and 13B show an example of a plurality of bit rate values (here,
Vi, V2 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
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In the first step, a "DeletePartOfFile" is called as the Windows kernel API to delete part of
the data of a real time recording/reproduction file. In order to delete part of real time data,
the application layer 201 calls a Windows kernel using the "DeletePartOfFile" as in the
following example:

example: DeletePartOfFile (FileHandie,Offset, Size)

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



10% & ()- 3 10%\& ()- 010%& ()- R

dE@10%& ()-", 1098& ()-", 1098& ()-,10% & ()-S&L0%N & ()-10% & ()- Q1 bC
10% 0&' ()-: @O0% 0& ()- 10\ 10\ 10\!&<10% & ()-' @10% & ()-° @10%& ()-1 w
5NpSAEbCO10% 0& () -' $10% 0& () - 3

10% o0& ()-10% o0& ()-10% o0& ()-&S: 10% 0&17) -1 Mmo| | ~ @ 10% o0& ()-' 10% o& () -
10% o0&’ () - ! 9110 Methird Step) wheh Rartial HiBletibn bbthe fié @ 6rasted, Jhe DVD-RAM device driver 203

P bCL0% Oc‘%leék)s_if’ Y %?ng%éo)rcfinglreproduction 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. B

FIG. 14A shows an area to be deleted from a real time file in which A/V data is arranged in

ECC units.

The deletion area is allocated to a free area as shown in FIG. 14B, and an A/V data section
pertaining to the deletion area, among an ECC biock 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) list in an ECC
padding space list. A/V data not pertaining to the deletion area, in the ECC block, is stored
in the AD list of a file entry. The ECC padding space list is again updated according to a
function such as deletion or writing. When an application of the method according to the
present invention is an UDF system, the ECC padding space list can be described by a short
allocation descriptor.

In FIG. 14B, the A/V file space and the padding space of the ECC block ranging over the
boundary of the deletion area have extent lengths. As shown in FIG. 14C, the A/V file space
of the ECC block ranging over the boundary of the deletion area has both an extent length
and an information length, but the padding space is managed as an allocation descriptor
having an extent length and an information length of "0" in the AD list in an A/V file entry.
The an ANV file space not pertaining to the deletion area, in the ECC block, is also managed
in the AD list in the AV file entry. In this case, the padding space can be defined as an
extended allocation descriptor of UDF.

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

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

example: CloseHandle (FileHandle)

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

for a file.
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updates file control information (file entry, etc.) and disk information (e.g., free area
information, etc.).

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

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

Furthermore, in the present invention, the control information of a spindle motor is obtained
from real time recording/reproduction information associated with a recording/reproduction
bit rate, thus controlling the spindle motor.
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1. A method of operating a file for a system for writing and/or rewriting real time files

to which real time recording and/or 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 and/or reproduction attribute
information.

2, The method as claimed in claim 1, wherein the real time recording and/or
reproduction information is stored in a file type field in an information control block
(ICB) TAG field of a file entry for a universal disk format (UDF) system.

3. The method as claimed in claim 1, wherein the real time recording/reproduction
attribute information includes file indication information indicating that a file requires
real time recording/reproduction.

4. The method as claimed in claim 1, wherein the real time recording/reproduction
attribute information includes at least one of recording/reproduction bit rate
information, information on minimum contiguous storage blocks satisfying a
condition in which a playback time of a current data block is greater than a sum of
the seek time and a read time of a data block to be played back next, and
information on a playback time for ensuring minimum contiguous storage.

5. The method as claimed in claim 4, wherein the selected process is the creation
process, and the method further comprises the steps of:
having an application layer call a kernel layer using a file creation command;
having the kernel layer call a file creation function from a device driver by the kernel
layer; and
having the device driver create one of the real time files by designating real time
recording/reproduction attributes, in response to the file creation function being
called.

6. The method as claimed in claim 4, wherein the selected process is the area
allocation process, and the method further comprises the steps of:
having an application layer call a kernel layer using a seek command,
having the kernel layer call a file seek function from a device driver; and
having the device driver check if real time recording/reproduction attributes have
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having the device driver check if real time recording/reproduction attributes have

been set, in response to the file recording function being called, and recording data

in an allocated/unrecorded area of the disc according to a real time recording

condition.

8. The method as claimed in claim 7, further comprising the steps:
of reporting a magnitude of recorded data to the application layer in response to an
allocated/unrecorded allocation area being deficient in the recording step;
having the application layer pre-allocate the allocated/unrecorded area using the
area allocation process with reference to the magnitude of the recorded data; and
recording residual data in the pre-allocated area.

9. The method as claimed in claim 8, wherein the step of pre-allocating the
allocated/unrecorded area comprises the step of automatically pre-allocating the
allocated/unrecorded area according to bit rate information set by a file system
layer.

10. The method as claimed in claim 8, wherein in response to a defective block being
generated during the recording of the data in the allocated/unrecorded area in the
recording step, excluding the defective block from the allocated/unrecorded area.

11. The method as claimed in claim 4, wherein the selected process is the reproduction
process, and the method further comprises the steps of:
having an application layer call a kernel layer using a reproduction command;
having the kernel layer call a file reproduction function from a device driver; and
having the device driver check if real time recording/reproduction attributes have
been set, in response to the file reproduction function being called, and reproducing
data from the disc according to a real time reproduction condition.

12. The method as claimed in claim 4, wherein the selected process I1s the deletion



109& () - 109& ()- 109 ()-1]uT3 109 ()-s 109 ()-!10% & ()-101010
3109& ()-: 010%&' ()-:|[:uT3 $10%& ()- 100& ()-" 100& ()- 109%& ()- 109%& ()-
109& () - 3{ CDEF| [ NA4 101010 96109%& ()-- 3109%& ()- , 109& ()- 9*109%& () -
'109& ()-FORi |[:NA4 10 ! 109$& ()- L 109$& ()- 109$& ()-  109S$& ()-
$10%x$k&' ()- , 109%x$&' () - CNp| obU4  @L0%@1() - 910x$10x$10x$ L6109 $&' () -

T/ 10%K () -/ 10% $&rddess, afd B¥xdethod Furtheebimpridéddnel §idssldd z10%& () - flO%&' ()-

T109& 9 109&' 109K 0 0%&' &' 10%&' D
Lov (3} Tovar () - rergean palidubhiabsial's fomel Beiaht o cglfalfolana
100 ()-° " 10% (hevieg &1e1<ermr igyer gall agiepmegition funetwdmm devios/@rivey agd * 10%& () -

010%& ()- & & 310%Rvihg th m@@&@'lve?’&@%&f (ehrm&écﬁrﬁl?{%ug:rodu&mﬂg&@bu@s have
in

Plovr ()11 miovaet} selh eipove d reflpRibisiEn ornd kY Sudeiping san

109%&' () - ~f, nLOY&of) the dis¢ adcOPdRig(t) a fedl iMeedRdilign. 010%&' () - Normal " " Headi ng
13] ¢" "Headi ng 23] c" "Headi ng 33] c" " Headi ng 43]c" "Headi ng 53] c" "Heading
63] c" "Heading 73]c" "Headin d] ng 93] c"A "Default Paragraph
Font n&. &- e st es Cmedin ogim. 2. i eb R A s AR NSRS BT s
New RomanAri al Courdei!tlod\hméhd%etardﬁrﬁndyr\hhagiﬁpmmtpiddmg space of an A/V data

" HSO& () *+, -/ 01
<=>? @\BCDEFGHI JKL %@%@Wﬁ?\dﬁm et gR T RTSobar ot Wvaky 21 | }°°k

ranging over a boundary of the deletion area as a separate file on a system file of
the disc.
14, The method as claimed in claim 13, further comprising storing and managing the

data from the padding space in an aflocation descriptor list in an ECC padding entry,
and wherein 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 pertaining
to the deletion area have extent lengths.

15. The method as claimed in claim 4, wherein the selected process is the closing
process, and the method comprises the steps of:
having an application layer call a kernel layer using a close command;
having the kernel layer call a file closing function from a device driver; and
having the device driver update file control information and disc information in

response to the file closing function being called.



