04/ 01/ 2007 1 FILE OPERATI NG METHOD FIELD OF | NVENTI ON The present
invention relates to a nethod using real tine recordi ng/ reproducin9mi /2007
i nformation. DESCRI PTI ON OF THE RELATED ART In a conputer or audi o and/or
video (AN) apparatus constituted of a filie systemfor an AN file required
to be recorded/reproduced in real tine, control information representing
that the A/Vfileis areal tine recording/reproduction file is not
recorded in file control infor nﬂ#%ﬁPER‘F’HUg,M[‘Fﬁ"Q% i npossi bl e to reproduce
inreal tine a file conprised of data bl ocks physically scattered on a
recordi ng nedi e J y are logically successive. Here, a

conventi onal ﬁl‘.—?ﬂg%@&\)&ﬁﬁd&g showmn in FIG 1, is conprised of file control
information having the length of a file, information on the position of
file data, infrREddeRNinOhtibl PeiatBOSS | Pirdeliod Ringl RO BHE tobdrditig/Rbroduction

r eadi ng/WI’ItIE}ﬁ a file, etc., and file data stored in positions -designated
by the file cdMP8¥% nformation. Wien a file on a disc is read, file
control information is first read, and file data in the positions

desi gnat ed by pEherimash bEHREGEAFED arirnf Ormation is then read and
reproduced. Such a nethod of allocating a block of a fixed size wused in

the conventional file system cannot guarantee real tine reproduction of a
file. That i tnacdoepoedéragdic enyeodided (AV) apparstheconstiuteddfiadileaystémifa aayW em i S

bl ocks on 5. alie o deordBi ol I cBrthe, oyl lohiablplcherif BEEHPY, |
repr oduct i on, AYJlap R sl neerading/reprodsction fleds not recordedin Sl contriinformatios. B a
general file, ThGs ity igpoddibRak feploduds in4edhtitle 2 filkfcoipiset ofdata Jibeks phgsicamys f or

reproduci ng t I .S f ( ol fir .ep, block 0 is read.
In the secondg%f[éer%% g'béc?girdggfnse&lsﬁg%p% 'étc'?e %%%F%ﬂytsﬁéeceg “I%I"d step, block 3 is
read and played back. |In the fourth step, the block 5 is searched for. In

the fifth slt el?@rr,m daﬁ\l@ﬁtio‘aa@ré_@y&erﬁ.,_ra%fshmn 15 104 erRfisdat e pddﬁoftirh'f&lmatiqn
Fecor ai ngl r epr A B RS Prardrln LR podied o i YU PR D qui £ ng
real time repnssibilitngy imppssindicefireadingwriling a filer ptan gedhfintdatactored ml positions
recordi ng/ r epdeRdkAbd B the S &ntrolCiRfdfhABh  Wheh M iflle oh&Adlisd is'fBad, Gy Shel | on may
not be achi eviﬁfgt‘mation 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 § is searched for.

“In the fifth step, blocks 5 and 6 are read and played back. _ .
in the conventicnal file system, since information asscciated 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 reprbduction may not be achieved,



04/01/2007 2 That is, the file A (for exanple, a video file) of FIG 2
requires real - time reproduction, but the conventional file systggl/@rlr/aﬁggsy
data files wi thout consideration of the requirenent of real tine
reproduction, thus causing a screen to beztl nterrupted during playback. In
order to record/reproduce files in real the sumof a seek tinme and a
read time nust be smaller than a playback tlrre, as shown in the foll ow ng
expressi on: sebBiet ibitediieA (faasaroplere videplile)phECk? tehuies real tirs repmdustiahebutthe

prevent a SCfe&Hanﬁé?ﬁ?fﬁ%yQQm'a%r?g‘éﬁ W& ek wﬁoﬂ%ﬁsrd@#aﬁ&kof%&qﬁ@méﬁ%? felyed for

during readlnq rod u0|ng current bl ock next block is
read. However, '"rerfepfa CHony s CRESINIF SqRENP A interypied duingrplayback. 1 RYECE di sc
(CD) and a di ge¢oedlremedm:aﬂebm refl frae, tfe3db)of atbek teealid & re tims sl shat@nt | y

| onger than t ;ﬁ% reproduction is inpossible
i f the next blqgc b%%(tr{%eh%%gﬁﬁrtﬁef ﬁogﬁrl@néf(bljtggs tnhe current bl ock. SUMVARY

OF THE | NVENTI ON Trﬁegkttﬁ‘%‘s@ﬁ? t’mﬁ\ié’%ﬁ?% timeer ef ore provi des ~dVhet hod of
operating a file for a systemfor witing and/or rewiting real tine files

to which real Irli IIEE té%?egtrerql n&re%ﬂ(#o rbelrﬁg%tggﬁﬁjp%dl grrlle)?ttbtlcncl(buuts{3 be Iselr%lfrc?\[eg? fion is

assi gned, the net operati ng me files:
in corres pondéf'ﬂﬂe'e%d'ftglﬁnéfﬁPfQS’HQHQ)ﬁ m@'%ﬂhbﬁ@f%th?wlbmkn%feﬁﬂI@“@F@a'ﬂl on

process, an a@aapp@éth%aam\m@ aodlﬁﬁﬁ.&ﬁ as a chRpat dsO @ mane @Sﬁg.ta:a;ers@mé @uisct ion

process, a del pr oc 0 tinme
recordi ng andf [g‘%ﬂ))rg"ﬁ sc?ﬁku 'P? <5sn5'%'?'qc|aptﬁ'ﬁ??§ef ﬁ'%ﬁﬁ??a‘ie ‘gﬁ'f"e' Thgg?ftgr&l r Fﬁ@

recor di ng andfeproduetion iscdmpessible if the nexblockdinnatalysisellysdiaeed td the eurfeint kloaky pe
field in an information control block (1CB) TAGfield of a file entry for

a universal ﬁlﬁ’{‘] nﬂs @;)E'NJ tem The real time recording/reproduction
attrlbutelnfgﬁ W JEU E"ﬁ?flleindication i nformation indicating
that a file requires real time recordi ng/reproduction; and nmay further

nclude at | e e iflenich GRS BRI DA Phdiihg & ﬁ&f‘o{é s%%#mg? Cion in

informati on on mni num conti EIUOUS st or agz atl s con
whi ch a pl aybederewting feabtime, flps o which rgal tgiegggerding ej}d@a@m@ﬁ@ﬁ affritien of t he
seek time andintormatiad istaseignealf the mittiod cdprisingltiee st g opgratihg tharel timXies iind

| nf or mati on OEbrt%s;EUn@é(rE@%Btah{ﬁnef BBce‘:s‘%'%HBﬁ 9rdll f ﬂ%é’h’l@c%%ﬁc}]d BOGESS a?i':ta(?éaage

The sel ected pr ocess m rocess
further conprfliggatiop pracase, @d§°%¢’"91%f9‘1’9§§ adppregusiiangarcessn a Helgtion pegess. é."ck%r nel

| ayer usi ng aclbdidg@resesnusingithe aamheliecortiny hritgbrrdprodaétion aliridudyisforntatibh. a file
creation function froma device driver by the kernel layer; and having the
device driver_create one of the real time files by designating real tine

r ecor di ng/ r epthgder! time recaiding per/eraeprogugtiandferoatian may belstoréd in @ filetwpatiipld in

functi on bei ng igadaB6h control block (ICB) TAG field of a file entry for a universal disk format (UDF)
sYstem. The real time recording/reproduction attribute information may include file indication

information indicating that a file requires real time recording/reproduction; and may further

. include 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 biock to be played

:back next, and information on a playback time for ensuring minimum contiguous storage.

The selected process may be the creation process, and the method may further comprise
; 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 kemel Iéyer;
and having the device driver create one of the real time files by designating real time
recordingfreproduction atiributes, in response to the file creation function being called.

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



The sel ected process may be the area allocation process, and the nethod may
further 04/01/2007 3 conprise the steps of having an appli cat|0@4/@ie/ 007
call a kernel layer using a seek command; having the. kernel |ayer cal% a
file seek function froma deV| ce driver; ,and having the device driver
check if real tine rec rd| %@?%lq a buti have been set

response to t HEMPHIEIE %Pé‘g Wg iy W@fﬁaaéﬁrf’? TG 257 %WP@E%{U ng-an
al | ocat ed/ unr ecuinglte ketaeldayarr@&a fileaeekignetion femyé Hevicedrigseieod hgvirgdtedalicag to a

m ni mum cont i qieutenetk Fréadhiné RBSHIhyRRroaR®6H Ltlibtles hdle bikh sLERredpbRR to the
recor di ng/repr duction attribute Tnformation, The selected process may be

the recordi ng ¥ @ealier funclipy being calledang %9"%?}!"9 78 Allecgipgiunegordgd data areg s of
havi ng an applhaded a length fay ssekiog hdcoamiing @y mminintuay @ntigusisgiorage caditicn spexifiednd;

having - the: Kt figtee) fieicetihdnebickld o LR GdHhafosrt | 00 Trom a devi ce

driver; and havin Vi C Lver eck real tinme
recording/reproductlon attributes have been set, in response to the file
recordi ng fundhé esledidiph@essahiydd thev@cbrdiRrPddss) gnditfé meihbd fmay further comprise

al I ocat ed/ unr ‘ﬁ%osﬁe?ﬁgH%VR@ar??Fahéaggn Ig%é %H%ﬁ%ﬁﬂ%ﬂéy@?usgn% a%eco?c?cor&mama ha%%& rding

condi tion.
magni t ude of thecermgbiayer salka file recreingdwnstionclem @ﬂe\n@ycbwer‘ ang f@ym H@edeyr@e an

aIt | oc aL ed/ unr amer eieek m&ebnﬁ@treww.@@aomua@umds%meeh Iet ih f&gér@@ & e ng |
st ep, avin a I.cCa a re-a cal e nrec rae .
ar eg usi nggt h!e g %ﬁ'gé‘fq‘: %’Qqefngrg'geﬂo%gggm\'ﬂ tfﬁkaé'f gt %H@e(ﬁ‘g’r‘?% ude of

t he recorded tngtdépaemcﬁlngrteamaﬂttmgracelﬂnnugmdrtidmta in the pre-all ocat ed ar ea.
The step of pre-allocating the al I ocat ed/ unrecorded area nay conprise the

step of auto a t he allocate nrecord
accgrdi ng to “’tm?tﬁ‘f‘}éx?)ﬁ?cg‘f‘jﬁﬁ% iy er ntg’? °2§/ep8rt"f’q?@a@ﬁg‘%]%'?%?@&gat?P?“Peesponse
to a def ecti vepplitalicklajee inTgsmoseioanalocdtediungcdrivel alloabor atbabeind defitientdat a i n

the al I ocat ed(huwcsemaqﬁg r@bﬁatﬂe@pw&@m&%&rm sug,ca&ﬁe,auw@dﬂ EfiliddVfrea PI OCK
may be excluded from't d/ unrecorded area. ected process

may be the reﬁfﬁ"lgdh&ﬁr‘?ﬁ"’ﬁ"%@?%ess wiftreterracee dEPgﬁ‘&VePUF? F?é?rde"cqﬁ‘?pﬁ"dse t he
st eps of havi regording esigbal datk iirthe p@yatiscatalabeaa kernel | ayer using a
reproducti on comrand; having the kernel layer call a file reproduction
function froma device driver; and having the device driver check if real
time recordi ngrer € GHaEaIaratag the Blpcaiad/iRrerded cfeas BBy comprisectip taPeok o t he
file repr odUCédtdhﬁhtl‘f:aquﬁbJaMbaﬁrfy thgalldadtédathrecamed 5:@@5@dmgmgmdat@a1f6rﬁﬁmnt he disc

according to ﬁ ke T el ecte 0¢ess my
be the del et I%It’l[) ?(If;fees grr 0| lilgs 9% tg%rbg eEt%vgrBoﬁ-Egge% neratecdeFlH%ﬁ‘St eps of :
recording of the data in the allocatedlunrecorde area in the recordlng step, the defective

block may be excluded from the allocated/unrecorded area.

The selected process may be the reproduction process, and the method may further

. comprise 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.

' 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. -



havi ng an application |layer call a kernel |ayer using a deletion command;
havi ng the kernel layer call a file deletion function froma dth991/2007
driver; and having the device driver check if real tine
recordi ng/ reproduction attributes have bgen set, in response to the file
deletion function being called, and del €ting data fromthe di sc according
to areal tinme condition. 04/01/2007 4 The method may further conprise the
steps of al | oclheimethodimay dethert domprisertbasters of aliqcatingditeede/etiomarda toeanfrsi atgg.dat a i n

a paddi ng spa%dman@gmgfah{aﬂad@ad&ﬁis 28 of R VAR sagtioh Bertalihfhg @he bidi&ian kg a

anong an error_correction cqode & é%%:block naquqg over %,ggganr% of the
del eti on ar ea 2M989 AN 8L SPTERCECT GO (RSHp) Blogk rapging vy Tbqupdam @l th EEURRAE2 et hod
may further ceeprseseatsfioonegysendfileaftagding t he data fromthe paddi ng space
in an allocation descriptor list in an ECC padding entry, the paddi ng space
pertaining to_the deletion area_in an ECC bl ock ranging over the boundary
of the del eti dAe A1edgd gy fusther ARMPSE StorRGIdAMaIgeing e AR PR PG RFIEIARSRAEE et i on
area havi ng extandliodaéisrodcadiptor liseinga |EECt paddify entrg Hite pagyindspatdper@inbg tatge
process, and bbedieh a0 aiBYc GREPIahiifa bAP S bEfTiar 3f 1n03UbAM 0k AR On

| ayer call a kernel lTayer using a .%se connana, aving the kernel | ayer
call a file cligsr#g "PW?(E‘?FBQ\tq‘g‘b‘i‘ﬁ'%‘°ﬁléﬂ¢ﬁéé""lﬂr¢’¢9@?'?"%Wd havi ng the devi ce
driver update file control information and disc information in response to
the file closi fu Lon _bein led. _ BRIEF, DE | PT| HE,_DRAW NGS
The above obj ZE ?e\'/eggaggﬁogesggvé{r??g'%gls?s'ggprf’%egs’ﬁp%ts"gn%%§%Wéﬁf%}lnopggﬁ-ﬁfg ®Become
nmor e appar ent of hgyingiananpiicationgayencaljatiginge! invedsingracipse syoment: havingtthedresnef  wi t h
reference to L@ cald MChGthg ihcMBeS delic\iriveR andHaling the dévicd dvile? Ubdakd kst rat i ng
t he one-di nengl qal st.uctHre o{ a.recordln%éqﬁdhum,.tqﬁ Sstructu show ng
the rel ati onsFIFOWERTRERY 3nF Fi&e igmRaHgy nf § 1 e e feonpgng. el 2 s
a viewillustrating an exanple in which two conventional files occupy

bl ocks on a gkEe pEsCRPTIGH OFYHELSRAWIRGEow exanpl es of storage of real
time recording/reproduction attribute information according to the present
invention; FIG 4 is a viewillustrating an exanple in which real tine

fil es accor di Tig above dbjeciives sedvddvantages of the presenbinpentisredli bécome monempaent | guous
st orage bl ockg,. Y i c LS 4 j [ ing the
one- di nensi ol:]%? d%fc'r_uct!Gygggﬁg%gg%@cﬁ%ﬁngenﬁe %?n 't)hfrefbrréﬁgg\re%itﬂrlelg&rge:g%t time AV
data al | ocat é¥2¥iResd" WhiER mum conti guous storage bl ocks according

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



to the present invention; 04/01/2007 5 FIGS. 6A and 6B are views

illustrating exanples of copying a file conprised of m ninum c_oP /QﬁP)"ﬁom
storage bl ocks according to the present invention; FIG 7 is a f

illustrating a reproducing nmethod using r aI time recording/reproducti on
Fl G IS

information a dinent o i nventi

a schematic blc'ﬁéédé& %ﬂ&ﬁ%rﬁr%wevés @1 %t’“P(?E?JPQi ‘8 §?¥E GYRETH ?gﬂ'ﬂ'EP'Qt us
applied to tenfguessstaraderblasks aagordinfitaGhe Present mvantiow showi ng t he fl ow of
control for real tirre recording/reproductionfor areal tine rewitable
system FIG ock di agram show nrg%qhe flow of data for real tine

recordi ng/ rep gFgcc"}J dif B?Y"Cf‘%fr"'“sﬁat' @3 fePfadyEng estpqdiusing waldirerecpidingfreprodygtions o

vi ew i | | ust r atinforgnagion axerdip ® aoferdbodimestiarf thg peasentinvertion;ded/ unal | ocat ed area
ina real time recorded/reproduced file; FIGS. 12A through 12D are vi ews
illTustrating exanples of recording data of a real tinme recorded/reproduced

file; FIGS 16 tBH? BERGRMAtEHIogk @as;?rméa flip¢ rgeardieg A gerreduging apereBis appledr mat i on
cor r espondi ng td the peeent indlédftiber ent 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 parti al

del etion of &K Stis ardew showhiatbelfioveeficaatnt forred time rdearding/BERARIPTIOOAINGE THE

PREFERRED ENB6k MeNiablRrsgéteny ed enbodi nents of a recordi ng medi um for
storing real tinme recording/reproduction information, a real tine

recordi ng and reproduci ng nmethod and apparatus, and a file operating

met hod usi ng tl&e 19 isalblock disgramshevdnathe flawnf deta dar rezhtimevecardieg/iepraduuitibd fonow be
descri bed ref grdal fitfle fe@ritahle spptdnched drawi ngs. FIGS. 3A through 3D show
exanples of storing real tine recording/reproduction information (this can

be called real time recording/reproduction attribute information) according
to the presefs. I'hisentewdlystratisg sinexamplerof BlloGating Ap utraeprdegidnaltocated areain a

recor di ng/rep{egﬂﬂf‘etrb%eldﬂéﬁédmédﬂ@ can be provided as an attribute to each
real tinme file. - an exanple, theé real tinme 04/01/2007 6
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.

FIGS. 3A through 3D show examples of storing real time recordinglreproducﬁon 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. Aé an example, the real time



recordi ng/ reproduction attribute information can be stored in a extended
attribute field ina file entry or a streamdirectory |CB (infofagaphompg7
control block) field when a file systemis a universal disk forng? (1%9
system Alternatively, the real tine rec&'n [ ng/reproduct| on attribute
I nformation c I file
type field, Oﬁ‘@cc?tﬁqg?r d?r?rﬁg |ogr§gﬁ%d;t]é m%rm%mg% foredlqr? ggﬁérpc}e aftlflbu? \‘%{d rﬁé The
file entry carfleomtnggnd sgam direqtasy t&ﬁrﬂnqumatiqnfcmtwhlzlwshﬁ%ﬁ\ereen@rﬂ%sysﬂernesa
structure areamiveA@ dek @RatiDDF tedB, real tinme recording/reproduction
attribute information for each file can be stored in a predeterm ned area
(information area) in each file. For exanple, in the case of a real tine
rewitabl e (RAR&Khatively, thetreal tiraeatecerdlingfreprodusticti afigbutesipionddion ¢anrbe atotediilalfle

i nformation cadnipRr ééseﬂ‘;%ﬂ fibg, @ﬂé%@ fibl) & oA Qld EhEWY Jrﬁc\éq?AG fisia ﬁn@M@ in

FIG 3C, real ute 1nformation for each
file can be §f"8’n§r ef'ﬁ eatwsféﬁa %@dﬁlfleﬁ%ﬁ%’“ QS%H‘&FQFEF'ééTFUGE‘i’%rea
recording/reproduction attribute information can be stored in an

information fil @hm\{r' A8, ) BRI rte&f}&ﬁ%rs@%gﬂ;:g%nem ﬁ\%?@nﬂéﬁﬁu fofééacﬁ'ﬂ@tcg‘?r

exanpl e, when t ;ﬂ;ést emis e rea

recor di ng/ repP%éfa@# inGApredeternipert 2es drfemAtaniama) Baachiie. be?’@H‘Plen'"&"e\FaF%rre
structure areaf asegatingd eewhitablen RTRW)e forrhaitl edatl tide ae@fdinghepob@ition iakriduteG.  3D.
Therefore, wh ribute information is
stored in theﬁ%"h%%lr]rggd %Eﬂgr urecaéa%gﬁtgrgar% C&{“I'e%\’s‘[qrgt})‘(i:l:%ﬁhre area in the UDF
system the real time recording/reproduction attribute information is

first interprassdwhmEIG. B0\ ki thee récdfdlhgﬁrﬁﬁ'o@fcmg Qﬂﬁbﬂ!eﬁﬁorﬁmaf“dd f@r,eaarmﬁle s;.ai ais

t hen recorded uced in eal tinme accor nt.er
I nformati on. 'éé F'reﬁ%rrégr e(r:ae n&s raé' ."82?6'& "% rF‘éOrﬁE ﬁ‘@"’eg%ﬁ’fj?%'ﬁn 3 rfb’ mat i on
(e.g., identiipioppatien cay bej $tereyi lnr%prf‘é!ﬂ@mqnn@e thaving anf RTRW tequétr eamedeal ti nme

r ecor di ng/ r epRTRWCES.IED. ASariotih éuéméfel Whehlf fﬁe%?éterﬁ s ucﬁpeé?y%ﬁkl ﬂ’!élféﬁﬂ{eOdUCt ion
attribute infor tion on

cont i guous st'S?%éﬁg”t?Pﬁﬂ%"%’hgﬁt@P{? RgTaTen &8’:‘18??%‘?? 'Bfa E‘?!‘ﬂ?%égﬁ'%‘ﬁe f’ea

r epr oduct i on separete fiopfadfilenstiuciore drea, aealwwmiimglGndMi mum cont i guous st or age,
recordi ng/ reproduction bit rate information, and information on the

cont i guous reﬁ%rgi nq{‘repéﬁgductlon tg/&e, at Ieast one can _be stored in the
real time recCREHNY/ ER e HEE: 'BrPrdbd/eppdycion AtBHsdbiPERAton s dored it fere are
three types oblutiesstaictiye Breandr Gle thectce rdreay wo ufse rtmosykt&ng/ thepreatltieei on type
i nf ormation qg&rdn@ﬁgﬂkﬁﬂ%n%ﬁ%&@ﬂfeﬂﬁat oAld ff?%ﬁerﬁr 8§ upon mc;ILﬁtqu% ortYPe B =

1.4 Mops, type C bute representing wh es are
currently ar CRPSE fisyanddatads fHen ’WE%"H@H?”P%FEﬁﬂl}@@tfc?‘?'id"f‘%talﬂ‘et’"‘?@retep e., an

attri bute repnfesatidd Ng the current real tinme

Real time recording/reproduction file indication information (e.q., 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 condition of expression 1, reproduction time
information for ensuring minimum contiguous storage, recording/reproduction bit rate
* information, and information on the coniiguous recording/reproduction type, at least one can
be stored in the real time recording/reproduction attribute information. Here, if there are
three types of discs A, B and C, the contiguous recording/reproduction type information can
be predetermined as follows:
type A =10.08 Mbps, type B = 1.4 Mbps, type C = 8 Mbps

- An atfribute representing whether files are currently arranged so as o be
- recorded/reproduced in real time, i.e., an atiribute representing the current real fime



04/ 01/ 2007 7 recordabl e/reproduci ble state of files, is also included in
the real time recording/reproduction attribute information. F@ab4ybqg/2007
recordi ng/ reproduction bit rate information is stored in the real tine
recordi ng/ reproduction attribute informati on. Wen the

recordi ng/ repr( ' ' tion
associated wi t%&%‘)fﬁf?@}ﬂ*ﬂh%blé Q%t@ of I?es ?ggvg uegghtgeargg tr%%?%do%lr%d?&ﬂ&ﬁgﬁ
p05|t|on|lﬁ(ﬂ$ﬁ@¢%ﬁ?”@ﬁﬁ"be stored in the real time recording/reproduction
attribute information. The HBX|nun1aIIomabIe val ue of the real time
recordi ng/ repr rate can a
Fecor di ng! r e B TeoeatraentiebetoRrf fat | hateg 16 St T o A me | ™
i nf ormat i on ofrecerdingireptbdyctingt aftribide infdyeatioht wme@ebycmrngﬂgprpﬁ@tlon bit rate is

recor di ng/ r epreagied irPsuchi 'sEctibﬁt .ﬁfohﬁﬁﬁeﬁ E?stoblgl@d with aaﬁﬂﬂéuﬁy eﬂm rfate| wiRefagt
rranagerrent i nf or mat erin ocatl on

i nformation, e"ﬁ‘é’m%@ BBS‘ﬂ'%d"fB’HE’HmPﬁa‘?h%“?r&%f" t{"? eal ‘W&GF%&H%’WPE’BP‘B‘&%N i on
attribute inf atiitsteiigormatiohh he meximiudn aﬂoWaeleddﬁeamﬂtherreamgermaﬁmg!ra‘pmdntapn on is
stored in theyieal catn'tié‘?urthle ﬁ%ﬁlfj‘tﬁé Fe%ﬂfn%&;r&l%e%wdtlmétﬁ’lbbtg rﬁérFFBLan”

repl acenent of a defective spare ~area I s not ng

readi ng or wr |"ﬂ"1“f'|gthf’ ontee! infapmatigy tcﬁe? SP@%{ﬂlrﬂﬂmoFa’\be’t‘?qt?gj"eﬁ'f b3f h‘é‘ d@? ect | ve
bl ock is not edcomimptepebduttion bit xaerpfoematiohl e al | ocati on i nformati on such as
non-al | ocati on of a defective block repl aced by a spare area as a data

bl ock can be stored in the real tine recording/reproduction_ attribute

i nf ormation. o3dgitienfi leé‘lef%m??ﬁgﬁﬁ"ﬁﬁ*t'i‘feﬁ’f‘aﬂ%(ﬁl?%ff%ftﬂg\mf?fﬁ'afl% filgrajesdtionnt dat a
to beOI ijni ti alnfomanemdtcfda]gmsealcmw&xmbw‘aftﬁre réd%ﬂ:lllrfgh@l;@ﬂ&imﬁfaﬁrgﬁtedﬂérﬁlaﬁdh ble _
recorded int c so._be, stored, as _t real time
recordlng/repﬁﬁ f]Enﬁgtggﬁgubgn%ﬁpgrnaﬁ%%1 o | s f@ 3 d? %dﬁ@??&§|
storing many feé%fﬂmﬂfreﬁ@dv@e@?@bhﬁﬁﬂf@'ﬁ'ﬁhﬂﬂu@ﬂiﬁ@ﬂmeatQflﬂldbiﬁfpfe@ b@glewt%snarel e

def ect manageseats ﬁoﬂé&rmisvédl vHen réadirgy ot WriigXbilsOBnd IR T@HAingor witid dfithe
buffering i nfé) rrc? bg i t he cortlcyntlons for controlling real tine files are
classified i nfEEEYHALT 0439St or mati on of the classified types is
recorded in a real ti rre recordi ng/ reproduction file attribute information

area. In thi SFdf\@Yamp?@ﬁ!é( alfo%éﬁon Hfd?ﬁuatfo‘ﬁ%@c{h% B&@B&u&ﬁ@ﬂ%\%&k%@é@la%
i nformation rovi ded:

achi eved. For exa

P et a ™, oty Bl Sea o BBk A hsRRIEE n the [PoLPme{oORINOFEROWEI® aat o
bl ock to a dedtigbute infrmagiooc Ellaflamfemgad‘om;atm aysadiaedawiiathe amdunt whdssoldiel 1 ty of.
reattenpt of ;ﬁ.fwfea@fm 'ﬂ'a%lﬁit}ffé’rra%d'tﬂé an{g ﬁ%l‘{h%to%Q%cBé&Q@nn%etﬁacﬁlﬁﬁf%[Q't rate

of 8Mops, possib ocatin fective
a time can also be stored as the redl time recording/reproduction attribute information.

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

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

reading; and

type B: a data bit rate of 8Mbps, possibility of allocating a data block to a defective block

replaced by a spare area, and impossibility of reattempting reading upon failure in reading.

" Meanwhile, referring to FIG. 4 showing an example of real ime files comprised of minimum -



repl aced by a spare area, and inpossibility of reattenpting readi ng upon
failure in reading. Meanwhile, referring to FIG 4 show ng an eﬁqrmjf/gbm
real time files conprised of m ninum 04/01/2007 8 contiguous storage

bl ocks occupyi ng bl ocks on a disc accordisng to the present invention, a

file Ais afile.requiring real tinme reproduction. |f m ni num conti guous
Storage bl ock “THBH YraEhiES petbls iR o s Serish Sr RSk EVFIEY of
four blocks, th#efiis efiaréainngeest tiraelrepredustion If gimigmism canfigususcftoragsubiodi] ocks.
Igat 1'351 ;[jhilr@ﬂéfyiﬁddtff@ctfnbi'ﬂ&a o‘?‘eﬂﬁ@sllél%]bﬁﬁs &EQH&%@ opfour]biotc):lgs, th%ﬁle?‘ is gbcorfgd lgﬁa ié

: an on.a disc. neral_ fi ccupi es bl ocks
o' the di'sc. "FRAMGEERS 1 BB, THRt s e i i S2reUPEREOHE Py b on has a
m ni num cont i gliéus!, 1% 118 eyt dol adisc. CoggpeiabidelB otcupies bibtkeak9, 1@rdd dhen the an
arbitrary nunigyg Yolas s . i s ener .
corresponds to a gg?: or o?,re;_B 'ﬁ&:ﬁmﬁg&ﬁrﬁ%mﬂ%ﬁ!ﬂg?ﬁ%ﬁﬂ} reg%”{tl e
reproduct i on, Siagediockgrmprisgdpfopgblock, ang|ope Rangrbitiary numbgeof segipents ade |
step 2, bl ock storeds Thisdlock gehetally caftespongds tol soaebacds aafisct he bl ocks 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. 1In step 5,
bl ocks 11, 12 Thefleanperplesforseq! e regrrdugicapsdoliBeek. |1f no areas for
conti guous bl acétep € dpakd ® 104 arsicd aré tagdNg t he m ni num conti guous st or age
bl ock exist o | n rage. of Ll.e.requiri e tinme
reproduction, fﬂ}%e gér'gﬁﬁgggfse%%@eﬂ?ﬁqugnq @ayfﬁg‘fk oﬁg’s?gl%ﬁ%seé?ql-%e@lvaer, I f a warning
message |ike Mctrd §odd Pelonddiaigraad not  possible. Shall the ninimum
conti guous stey BloBiEtq 1B Sediéhizt Al pybaR of the BekksaNE #dnas file be stored

in the designat L ock e 72" is sent to a yser, and if the user
requires. st o&as eeo,éhﬁ‘gksf"ﬂl @?igﬁ"%@ Ay E?Iagantfﬂayleﬂga% ni mum cont i guous st or age
bl ocks conprised of one block. In this case, the value of the . : :
initially-desjrgpafead rdtichntigliolsHRitks S4pabIs oPSAEHAG tHel MiRikum! dnifublislokge t he

i nformation aﬁrs ciated with the mninumconti guous store_h%g | ock | ength
included in t ABKHSE O3 4iRE UPRL BPAPTHY AT IS PHHINE f5abnefeprPeYstigne gcording of the

I nformati on i fieliiscedtiposgititdatHowéver, iha mamigmeedsagd likeu'cordipiduy redoaiirgdis frict es
makes real ti rec [ : ' | ' j o rrent
R T e S b e i e U g
file to be CO‘B‘? Beisteed iy e dgHanatRIRIRek Jengthdie sent 4y a yseraand iftherser requires

recor di ng/ r epstardge; the dile chin bestuvee In the Mininfun] @niighowsayidragd tiekdobipAsedinf ogl SCS or
t he sane disc n, t ' Jan,. VAN s a CD
i ve and a CR<GTHEcRenE Wiud S HEHliedindeh HriRy BERRLRALL SoraBk BT

| onger than dS placed In mﬁ@f%a@_n,asqqcmnp thgHipimumecontiguous storage block length

included in the real time recording/reproduction attributes, but information indicating that the

arrangement of currently stored files makes real time recording/reproduiction impossible is
stored in a current real time recordablefreproducible state attribute. 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 discs or the same disc.

In the present invention, a driving apparatus, such as a CD drive and a DVD drive, having
a seek time (e.g., 150ms) significantly longer than a read time {(e.g., 1.43ms), which is
expressed by seek time >> read time, can also realize real time reproduction if it satisfies
the condition of expression 1: seek time + read time < playback time.

Meanwhile, the minimum contiguous storage block limits the allocation of a free block on
a disc to satisfy a 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. '



expressed by seek tine >> read tinme, can also realize real tine
reproduction if it satisfies the condition of expression 1. seefy

read tinme < playback tinme. Meanwhile, the m ni num conti guous storaggqﬁ/l%%g7
limts the allocation of a free block ong a disc to satisfy a predeternined
purpose. Here, the free block neans a non-used area having no defective

bl ocks or a rewitable area anong user areas that can be used by a wuser.
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Al so, the all oc?g@?%uﬁpgéglog a%'zsio E)']e '°§1 oﬁ%gg'%g '%noég?sgﬁﬁe{%ﬁﬁ???%us
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storage bl ock thasirpde6f redbrdapdhd précdR6ing 8 DUYB-rMIinfaRBCediagl Ng a DVD-RAM in an
ECC unit. Wen all real tine data is stored on physically-contiguous bl ocks

on a disc, no seeking occurs, and thus recording/reproduction is prevented
from being i nt\@mntﬂbtr@djtimﬂdate@mred on ploysicallyrontipuousshidske ok 8 dide, moogeeking i ni t el y
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i nterruption caitﬁulaiememremnhd)ealpmemmnblrebrbdmmd\&tﬁ&:taé efydoies, land rdal rat e

(=Vb) of 8Mpg aaéﬁ?éﬁoltdb@?ﬂt f mitim@io ' g -
bl ock of 2048 nl;etes and atr:% é.l\ﬁ/]i ng %@(‘f&ggg’r@bHg?a{gﬂ?tg%%??%eé@&%ﬁ bI ocks
is recorded i ff cfeéeﬁ?"tﬁeiﬁe‘f?ﬁﬁpum such as a disc, the mininmm contiguous

storage block S can be obtained according to the condition of expression |

as shown i n t ‘?% KIIQIE&%YE}(!E&E bﬁkw (e§§)' o?QMaﬁﬁg éeemrm)owwn%89 ?e)ap §t rate%/% eek

time/ 1000 . m cont guous 's rage bl ock
Sis 261 bl oc‘Rfé1MWe%b'€P§P5204§§W?9e€MQ§@d‘aP'FB ﬁ@@?lgcmﬁa@twmm@ ofA§ blogksock s
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can be de5|gnated as
predet er m neoexﬁtﬁsﬁ@ﬂs% is to ensure recordl ng/ reproduction when the maxi mum
seek time is 150ms. Wth one ECC bl ock conprised of 16 bl ocks designated
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From this expression, the minimum contiguous storage block S is 261 blocks: When data
is recorded in units of at least 261 blocks designated as the minimum contiguous storage
block, real time reproduction is possible. However, 272 blocks corresponding to 17
contiguous ECC blocks can be designated as the minimum contiguous storage block. Here,
the predetermined purpose is to ensure recording/reproduction when the maximum seek
time is 150ms.

With one ECC block comprised of 16 blocks designated as the minimum contiguous storage
block, and a Iimitatiqn such as the seek time added as shown in expressidn 2, a free block

- aliocation 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 1088 blocks (ECC arrangement) | ensuring real time
step _ _ recording/reproduction between blocks |
' ' requiring a seek time of 600ms |




all ocation nmethod for real time recording and reproduction is classified
into steps, and the steps can be arranged as shown in Table 1: §g4#bhe/ ddo7
nunber of contiguous bl ocks purposes third 1088 bl ocks (ECC arrangenent)
ensuring real time step recording/reproghiction betmeen bl ocks requiring a

seek time of GUOIER0] é%él&iggs%carrﬁemw) q é\sbﬁn&_j“‘*‘ (£ B‘FI rangeRRE)
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ensuring real [time step recor eproduct 1 on~bet ween ocks requiring a
seek time of 15WRs f{rst step 16 bI ocks ( BCesu iR peANaen b%!ﬁ%ﬁi‘r'?'%‘ﬁ

recordi ng andjrepr OdJCtiOI’l in an ECC unit rég_u|r&ig|as§b}{mﬁ@.6fa(§0;h£OCkS gust
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physical |y copnectedfto each other, wherelysfigphe filsi®egyecor di ng and

reproduction bs of
bl ocks of the m nimum contiguous storage bl ock: 16 bl ocks, 272 bl ocks and

1088 bl ocks, anddithés reemdied dnidmeproduca® Byrarrariging bporssdiisfying W llaftatidaedn thé rre

di ng/
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arranged, realhethiogks candeprysieally sprnestesiaragk piheh wherebieea ‘Iﬂ‘%rec%fﬁﬁg \ﬂﬁ‘é n 16 .
bl ocks, 272 brepﬁiaactam GanlidaBisirkd CR exdifigle, MR Baliad thbée@fd’u@ﬂﬂﬂibckﬁ erahe time
recor d' ng a”dmﬁn‘ﬁmn‘? g%?@.igﬂgstorsaggg ?? EIOQJSEZTZAEJ&?S g dgg doctk? %hg lf(?

contiguous storag rvel'y recor
real tine usi H@e'ﬁﬁéor@ﬁ the pagsibility oéfeamnm@rwfrgmre@stwrdepmeomthemetl@gnhect i ng

met hod. Meanwginhécting fhe bldgksend portion of a file is not filled with as much
data as in a mnimm contiguous storage block as showmn in FIG 5, even
when the file is recorded according to the condition of the m ninmum

conti guous st Urabigeviien 3¢k blocks, 188 biobkst andri§biosksseane senyentiabit arsaged, rebl towks f or

the unfill ed REQ@ng&R r@ﬂ)rb&féﬁérﬁﬁlp@éfblen@ﬁd WHRA Q6 886ks! ﬁﬁ&k@gn@ﬁiaﬁ‘ﬁﬁkké I e

ng/ r epr I nf or mat allowing . real tine ayback upon
;3&0{ Idlong{ eparg ggq%%nt:apy arranged, rea‘ tlme ret:ort!il ing and reprodu%tlon is not possnblep y P

Accordingly, the minimum contiguous storage block can be effectively recorded and

reproduced in real time using the allocation of blocks by steps and the block connecting

method.

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 according to
the condition of the minimum contiguous storage block, an atiribute representing that data
blocks for the unfilled area are allocated buf 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 recordihg 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 disk block #m, 272 data blocks for the minimum contiguous storage
block are allocated to second file data poéitioned 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



recording. That is, referring to FIG 5 show ng the one-di nensi onal
structure of a recordl ng nedium in which real tine AV data stor§g/|0r1}@607
m ni mrum conti guous storage block is placed, real tine

recordi ng/ reproduction attribute mformatllon in addition to the length of a
file, information on the position of file data, information on the
possibility or inpossibility of reading/witing a file, etc. is further
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general file WKsoocken aivepessting IaystenewS)uétaﬁs defentics ikvakg b & pisoOchsacopyingat 4 ri but e
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exanpl e, whentht s dekdidluekaAsle %&Uﬁed ﬁzttwsmedaé @@ﬂodafed@bléﬂkesdﬁér théh Shown

in FIG 6A d are arra in considerati tive area
of a disc to @%%etgéh(e% gl?ck area in gn ag[ﬁ w;?n ngrlgp'léor Bymgd.pr& '%?“8'??@?’0”?? 'f?al when
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bl ocks other than the defective bl ock area in an application program for
copying and i nsi.der atjon of me. recordi ng/ reproduction attrlbute
i nformation. a@GSﬁB\?nqo"l’cﬁa 'flﬁtm%ﬁar?ﬂrﬁuc'?gm thod ysing e e&@"ﬂ%’??rﬁqq"

r epr oduci ng ninfotmation gcevgdingetalantemivedimentof thie mga%er&pnventmi Acifsc id Indded o i on

according to ﬁé}eﬁﬁgﬁg'%f‘tanefthet ﬁfyepfe‘é&seé‘@olurﬁlé’ 5’;@5 OR: théb\dgc; aﬁ%te'p fppaged on a
pl ayer in ste ]h P n¥ read vol une area fromt ed| sc in
step 5102 A eterrmna on o whether real ti recordmglreproductton information exists on the volume

area is made in step $103. 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 $107. If the real time
- recording/reproduction information exists in the read file, playback of the file is set in
By _' consideration of the real time recording/reproduction information, in step S108. If it is
determined in step S107 or after step S108 that no real time recording/reproduction
information exists in the read file, the read file is played back in consideration of whether the

real time recordingfreproduction information has been set, in step S1089.

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



determ nation of whether real tine recording/reproduction information
exists on the volune area is nmade in step S103. If real tine 4/01/2007
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has been set, in step S109. Here, when real tinme recording/reproduction

I nformation exists in the volume structure area, 04/01/2007 12 steps S107
and S108 nmmy Ween feeorgirg: f cedesd 10 gmpressastean encedas aniapdio/videadAtY) sigial B arluct i on
i nformation egkshs b.&tr@arﬁlu&.gcan.sréauterﬁnmfe@rdas&tpreesio.ars@ﬁemétMSWﬁtbQBdaza‘Slm and
S105 may not be
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i nventi on. Therrdreprcactiamensbder ed eaopder A 180errargomectienvgdesiite datewitsddei ng AN

data using a {hSG'QcEléiﬁﬁér%@WadEWehBﬁéahé‘ctlﬁ'd Sfeoded oﬂta\étﬂﬁﬁeﬁrémnmgwg and
reproduction. Upon. recording conpr, ﬁ& %% encode
audi o/ vi deo (209'eSs MRSyl ¢ ?.)rﬁ &’f‘fk”%%f"éﬂﬁgtl fise: sfhPeé u&i0ngrrles et’t"éer m ned

conpr essi on sebardipg/repredudtion indemeiinagenaratag) nedes the caated pith cogptroller 470 to the
recording/r epg,g%y Ghil 2 sQ kHat ﬂc’qéfn?o &@% cérPoeareéoFc%G ln Q%lﬁ:‘ﬁé sthiefire 45a or%r fliePr

correcti on encoder and deco error-correct encodes dat a
witten to tfeireliniatiemaes TI‘E(F'C“%‘&M“? FROVESES tRe e’é‘?SﬁP'é%‘i"?'b?f"’@ﬁ’ﬁf‘d’&?d dat a
at a wite/rea@d diatio rfratwen\zSa(RFars@nalaaa@Irecemls tHeeRF eigndl on tacdise: 150C IHepe, thel t  140.

Al'so, the E ' ' Lik: [ i on
gener at od undSrRpEPashE 3abtyr & kil IERPI60 BOGRERY FRR: 20,k B L 00
that the inf @Cﬁ@rﬂm@wwmnwé@w&anmoantmﬂwuﬁﬂ structure area or a file
control information area. The pickup unit 140 converts the error-correction

ggcgdS?S gaagou ! Eégpéoduglﬁ 8 whgnrrgg lfl%e rgmmtg)reproﬂlct%n ir?fnrgraarflgncg rs%?ed ||1|-I %e l?'é si gnal

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, recordingfreproduction bit rate information, etc. are read in
_ advance, and reading of file data is conirolled 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 writefread 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 cod.ec 110 reads

*data written to the track buffer 120 at the recording/reproduction bit rate Vb, decodes the
read data, and reproduces AfV data,

When recordingfreproducing 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 spindle motor but also a servo

mechanism.



recording rotating speed of a spindle notor 160 for driving the disc 150 is
controlled according to a servo control signal fromthe controlég/ogzgzoo7
Upon reproduction, when real tinme recording/reproduction information is
stored in the file control information ﬁ%ea or the volune structure area,

putler 119, | B D FERRRA Y e AR TR gh R B 2L

read fromthe trac I on | n management
i nformation, reddmaieriiimelsceding/tepmdudion aliribties prefrogvidied.ion reaklime reyritebleead in
advance, and readivpsysein.fil e data is controlled on the basis of the read
information. File data to be satisfied by the condition of the m ninum
contiguous storage block is read fromthe disc 150 at a wite/read bit
rate Va. The rTdadRTRVY eystian is compesed of ar epplieation dayerd20d dorepaoduging heeomBE@EI 130 vi a

the pickup uniggeokddg vﬁﬁ‘ﬂ!\)’ﬂatatré&?dlﬁgﬂ‘eﬁrbﬁjcﬂcfna& Wl@d@é E'éme]rg& forT m@m%ﬂﬁftﬁ 110

reads data witten to 20 a he record reproductl on
bit rate Vb, @é%’&%f‘é&wr@n&ra@a@ ‘!fé{‘f’%ld”‘ﬁﬁao? aawrtscﬂj%gvsm Hratsa ©\Rfidhe file
recor di ng/ r epsypsere biregDVD-RAMadegice driver folrequestirgpd atmespondibdrienatiombaccbrding to

recording/rep r%%ﬁa‘}ﬂaﬂé‘miéﬁr&é&*ﬁ\}thgwfg%@fk&ﬁ’éﬁgﬂ) tFéBsrﬂnéﬂ pﬁ@lr Gsinrhd}a i ont 1 ol

i nformation o rom t he ‘recor reproduci ng bit
rate i nf or mat A8Ave% &’@dthf’l‘%'?ﬁ"t”ﬁée’”ﬂlze&ﬁ’iﬁj e feviceAlgves 4 W&SHE@‘%%@E and
can drive not syntﬁrwlaydneansmenmn&owm{eﬁfel T02tcanbé callad & ReEmvé laygfechani sm
04/01/2007 13 FIG 9 is a view showng the flow of control for

recordi ng/ reproducing data on a disc to which real tine real tine

r ecor di ng/ r epF& i iadvpca diepramahewing the figw eleeldime reqqrdingfrepspductioneiatadona t abl e

(RTCITW systentorﬁﬂméw amsﬁg?ngmw YRR | sm eordifg, Qlﬁpl’oloﬁﬁi'@pﬂfbe‘ss%ﬁ%h 201 for
roduci n a C n ass ed. w ecor n
D ndows Rer nerbnast i3 nffadEmathe! sl BY Sl W AANERCaREEY Bl oo

driver 203 hatdmytes mfain reergthéZnntfhd timenstoring A/Malata) dtased i\the eampofer maidvD- RAM
devi ce drivermbmb Qmmm:mm&qmmm@wmé.Me emnaqq:s?raﬁd Shirlghe t he

R O T M N T o R O S
203 cor r espomstiitcenaméin memog\esistson lagpmpyteratie FiﬁfbleiathXlﬂenheHDEOZ can be

called a kernel layer. FIG 10 is a bl ock di agram showi ng the flow of real
time recordi nlgérelpr oduction data for a rrgut er system anong RTRW syst ens.

Upon recor di ngPoM RROFUSIPMH G RIGeess EfEéé%"@%A&FQ 2 for B RE-RM Lishdidi 9 &ski ng
manner . St or i cogpisr mait aneinopl 15tirorealtiméMndg agoatess fAdrkadiny the AVQRLKt@ed I N

Menory 212 i Nnd 83h rdnBy 25RbddAdn AN abaer2h8 bR bl i LANRLIRG W 1

| 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, aliocation
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 recordingirebroduction 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 kemnel 202 as in the following example:
_ example: FileHandle = CreateFile ("AVFILE.MPG" FILE_ATRIBUTE_RTRW,...)

S n the second step, the Windows kernel 202 orders the DVD-RAM device driver 203 to
create afile.



menory 212 in a first-in first-out (FIFO file of a hard disk drive (HDD)
213; and storing the AN data fromthe FIFOfile of the HDD 213 0@/@1/2007
DVD- RAM di sk 214. Here, when a sufficient main nenory exists on

conputer, the FIFOfile may not exi st |n1 he HDD. Upon reproductl on, a
process for storing AN data fromthe DVDDRAM di sk 214 in a conputer main
menory 215 in real tine and a process for reading the AN data stored in

t he mai n nenorly tetitrdsiepdbey BVRRAMNiediee diiver 202 tiésignates gt fEQ ATBIRIBUAE 2RTRW

nul titasking wbutemtr@wgah@rauoh hﬁ,cﬁdargc&raé?éa %he% ul.%T#M mﬁmmssm@va

W ndows kernel .is di reation of o, Which real tine
recor di ng/ r epritRig %??’ga?f% Plﬁﬁ?fgfgl 'Q(P@’aﬂ?'UWtﬂ'éﬂ’" aaw*s@&f' pputegreaofalie s ar ea,
data recordi nga,ntry;lastaeanmu'ecidutﬂﬁ (mfo,rmat@h aordiel bixick)@resa, afieidéniiier desaiptbngea, and-

these divi de%réwawpb QRS oMidg'a tddiqd ﬁge_%fnﬁgﬂf hfht{&&maﬁm <net hod

of creating a real Tine rec repro uction Irst step, a
W ndows kernelca%\FJFo'Ceai?bY"f"?f‘é’l"lW 'BI'SOC@? ng interface) cal led to create a
real tine recording/reproduction file is a create file. The application

| ayer 201 ass '<% o@ot JlibéaﬁngaérI 5!%%%%%}3 oﬁa&EreéIFﬂeﬁHﬂ?e %r%fa dﬁt{] gl?t efile

to create the re recor uctron e W ndows
kernel 202 as f|eh the foI | om ng exanple: exanple: Fil eHandI e = CreateFile
("AVFI LE. MPG', FI LE_ATRIBUTE_RTRW...) In the second step, the Wndows

kernel 202 or V| ver ate

Kornel 202 O fkenbARo R BAN 5 86 SdoiShebl2al BeciliMlSomebbleSor . oo
a FILE_ATTRI BGPEIWWC“Q&#?PFPM@ fighie A settfile pointee hayingersgek functibu o erdenfol s '
or der ed. V%enthtefapphEénbrExa&Tm tBHFéFauEEEFMdaaé éréd chldtn?a: firfe Q@&a.eg)@b:%&cmﬁd fh@

control informatJon is i hute are

oo o O P okt o o b e S s WBR o5 B s ot | o
identifier debloth {heeset fierpoimter calls the Wintews kepel 202ea irothe fdiawjngeemplef an | CB TAG

field in afib@ndltsutrichBie: FiabRse1d2! RRERULOPLEGAR! SO be set uhen an
AN file is create ocating an all ocaTed/unrecorded area of a

real tinme recordi ng?qﬂ:élﬁé'gﬁfﬁ@%?ﬁﬁ‘d'eﬁ’tfaé In the first step, a Wndows kernel

APl called to allocate an all ocated/unrecorded area of a real tine

recordi ng/ repAI%éWéhpQ dakd Srebﬂe@es%g& b ljegl tf?l?é Fgc%\ngﬁééulr&gctﬁ)a%ﬁﬁ% ef gfaction.

In order for application ata area of a
real tinmer ec"t‘!'Pﬁﬂ /i SIVBWRCR G Pi'qcéted’P'Ffe‘étﬂP&né@teaé's’a% the SetFileBitrate
al | ocat ed/ unr EteMatidie birsten Hére| Whepaha Spplicalion lageHRNOWE bibd Wate Sarfitaar & dor bl ock,

te;‘g rrrs) |ete File RRkdHnGhett!rhd intd e WP ¥FoideRE Aidhs if B SsykiBmid)Er, (r@'nuR¥en9
' of blocks obtained by the API can be secured as the data area necessary for real time
~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 fo seek
. for afile.

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 piurality of areas are arranged in an ECC unit and can be
alfocated.

" émethod of recording data of a real time recording/reproduction file>



exanple: SetFilePointer (FileHandl e, 8 1024 1024, NULL, FI LE_END)
SetFileBitrate (FileHandl e, bitrate) Alternatively, a data area N§£29 q,r 07
for real tinme recording/reproduction can be pre- .allocated in advance

an al |l ocat ed/ unrecorded state using the t Fil eBi trate .

(FileHandl e, bitrate). Here, when the applYcation |ayer knows a bit rate,
and an APl for converting the bit rate into the nunber of blocks exists in
the file syst émitieafietr step, kee Windewerkernef ABI calles tobecaidhtne duje phéheArBl tme be

secured as th‘?edéﬁdﬁn@!r?’r&ﬁct%ﬁ?i%ﬁssélﬁrme?@r Tﬁeeﬁpnaat.crmayerﬁﬂ%ﬁa DGR LT On i N
an al | ocat ed/ unr ecor st a SetFilePaginter. In the second step,

t he W ndows ké‘f"ﬁ‘é?wﬁt@ legs pe f ﬂﬁ\i\’?&@(ﬁ’&@“ﬂ'ﬁd@@r 203 to seek fora
file. Inthe third step, the DVDRAM devi ce drlver 203 checks if real tine

recordi ng/ repg Pt ﬁnEIH%HFe%/ Blifer 35Sk cat e})f il e, upon ordering of

the fil e seeking function, secares am allo unrecorded data area
as large as the length for seeki ng according to m ni num contiguous storage
condi tions (f ntheeseaoralstzp, the Windoled ieriel 208 Balg tHatilkirecofdingdunglidn@t it DYD-RAM | e
buffering, thg,magnidyuge of a mnimum contiguous storage block, and bit
rate mformatm@ specified in the assigned real time

recordi ng/reproduction attributes, as shown in FIG 11. One pre-allocated

area or a pl umatd thisd stdp, AE OFD- Wd@rcéaﬁ@ezbslonemrfa;ﬁ.mm&or@ﬁyh chih

al l ocated. < ng, d [ ording/r roductlon
file> 04/01/2 'g&gsl%e 255ig dq?u & e, dgp %""gathﬁ\?%d‘é‘é%é}ﬁlé’eé’ﬂéw Al R |
record the daneepr@ﬂg/ten@dv@am atribtries afecasgigntidnfyV delarto betechrded isirecorded i :naarWr | te
file. The appénb@eaédwecbﬂwarea%c&mQI ® réal %@m[ %n@honsumpagre%omngt e file

the foll t teFil
TR orandl o AR PR S By SoeR et St 1S g fRor s e S Blerete o e o
kernel 202 cadpplsatdndayki308. Teeanpliiation Hyen2iporaliofatestan albvBteRidivecaliediaca dri ver
203. In the td&hgﬁht&t 89 thd Rt BMD-BAMislRéboSucHs m{bua..@%ocrla@&ﬁne fertlofa! tine

recordlng/repro uct i attributes are assi file, upon callngthe
(16 recor di HOHCHAES FeR S5 2 SHRK comupent A TeHas M APTeBe AT o

attri but es arrecosdeslidgtacahd a8hi retatda thedefbever datair ded is recorded in an :
al | ocat ed/ unrecorded area according to real time recording conditions. Upon
recording, when no allocated/ unrecorded area exist, the magnitude of

recorded dat dhAl is 50FHoWA NoFiGhei2Aa Y i dati Pb324 e rbyieg 1is "Pﬁ%fd%t’bﬁ'l iat i on
| ayer 201 pr ediddatebuateddaared 6f@C #02a d102a bReOshd@nlind1®@at 1, and the residual area

is still allocated as the allocated/unrecorded area.

" As shown in FIG. 12B, when the amount of data recorded in a variable written of the
application layer 201 is reported since the allocated/unrecorded area is 32_1024 bytes short,
the file system layer automatically pre-allocates an unallocated area using bit rate

' information designated through the SetFileBitrate. As shown in FIG. 12C, the residual data
is recorded in the ECC block unit. When a defective block is generated during recording
and an error is thus generated, a block commesponding to the defective block is excluded
from the allocated/unrecorded area as shown in FIG. 12D.

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

Vi, Vo and 'Va) and information associated with sections stored as real time
recording/reproduction information in a file coritrol 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



designated as the real tine recording/reproduction attributes to record the
| eft-over unrecorded data using a seek command Set Fi | ePoi nt er: V@%p 1/2007
reference to the anmount of recorded data, and again records the efot-over

data. That is, as shown in FIG 12A, AV,gdata of 32 1024 bytes is recorded.

in an allocated/ unrecorded area_of.. Oﬁ 1024 bytes sh in FIG 11, and
Lhe rest dual - dTBmareares fiogn yigeiucd i prmdtin BY bt Rt e e Ao
shown in FIG 12B, when the anount of data recorded in a variable witten
of the appli caehidh of RYBHuCHYFedl Emb RROKINGLpRId0SHEN HiB%a@b | Ocat ed/ unr ecor ded
area i s 321024 bytes short, the file system|ayer automatically

pre-all ocates an unall ocated area using bit rate information designated

t hrough t he Seét Fiel fe8i ftepatacWintisws kel ARl delie@. to Irdfspdickehe éstadifial rediatiae | S _
recorded in the Ejg;,g, SfkeidiHelis 2 \AE Rie T fdaliokg L%'I%ai,ssa‘gﬁg AfeSehy during
recording and _gn rr%Hcr)r Fhsd'j*"trﬁkd?sagenef'ate ,psa h‘?ﬁo@}% correspon ?‘&lg%o[the

def ecti ve bl odRing e madfilgasdn the fipwinhexagplede rRguchieadiBiedidt: ar ea as shown in
FIG 12D. Here, when the bit rates for sections can be distinguished from

each ot her, !E%ﬁﬁp{r@?f""-g"“e?’ﬁ%ﬁﬁfd@ orﬁ}é\‘{etr’g‘?%& l@bEL,%Lﬁ for each section can

be recorded i e con n I'ormr "area. is, FIGS. 13A and 13B
show an exanple of a plurality of bit rate values (here, V1, V2 and V3)

and i nf or mat i fitheseselistipee Windows RéHidl 202 rde h@ OV RAVRRVicS drivBr 203 to read
recordi ng/repgglgucti on information in a file control information 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 tine

r efcor di Pg/ r eprnqm%d Sdp, I8 DYDIRANS @elnnc% Brivér idtslcﬁg@c@ me.rapﬁné@éé&amg?@%ducta& .

I NTornatl on ar.e; en an 1 | Ca | rate | S rovi,ae | e e I re |11 e
it o Soct | on HByA 8 s Sthned Ellhe 8 wral e SR SR a0 civeres (B BRI on 111
dat a> | n t he ferorgitg/espmguctian \Attribldess atecassighed\AV/V ciild esl lang ase pheodogle forhe dat a

of a real timgorohRBEH [} rBEH6HREE FIMCN Q0 dalal Sed Sccdrdidd rld kifie rdPSauRiRiA 1 Cati on
| ayer 201 calls a Wndows kernel using the read file as in the follow ng

exanpl e, to r¥Pfit¥Gce real tinme data: exanple: ReadFile (FileHandl e, AV
Buf fer, 32_1024, NULL, NULL) In the second step, the Wndows kernel 202 orders

t he DVD- RAM dgyi i : e ' t ' . an_ .t he
DVD- RAM devi o g e (o pelaalif@blono b iefrosicd, diad rlfond i BRung
attributes artBatzliecpigdiuprepsded file stirputes o @rsiqned bpinobread isdrangmitterhiam B8 i s
ordered. |f tOwD-ReRIdeticed@iver 203ad e AGVer2epr oduction attri butes are assigned,
AN data as long as the length for

a real fime recording command and a reproducing command provided by a comrhand

interface of the DVD-RAM device driver must be wused upon real time

recording/reproduction.
<method of deleting part of reaf time recording/reproduction file data>
“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 @ Windows kernel using the "DeletePartOfFile" as in the
- following example: '

| example: DeletePartOfFile (FileHandle,Offset, Size)

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



reproduction is reproduced froman AN data area according to real tinme

reproduction conditions. Here, when a defect is generated in a ghogl 9069
reproduced, a read command indicating that all ocated/ unrecorded ?9I e /t
attributes are assigned but not read is %eansm'tted fromthe DvVD RAM

device driver 3.t he driv a real. time recordi cO nd and a
reproduci ng COH&E (aﬁgeBWh&BBarﬁ@g%{et@Bm% '“ﬁ’FE?F’ftE%gV'gTRQ‘&I?@‘"%" devi ce
driver must beshesked regtme resafdingireppodurtipocttdbutes/ are pesigiied: toi thmfile, <md daletés Of :
deleting part iy 64! af 0% dra?aCQFeQ' gk%/ofdﬁlar ﬁdl'b% N Edr{?ﬁor@affatﬁelﬂéait h@ef I TSt
step, a "DeletePartOFile” is calle ows kernel APl to delete
part of the dsfoiingfreRioquetign aftribyteshayehegn ﬁ@?‘qnéi')r%QHE‘(P?F'BWEH'?"&faIﬁH‘ dfilger to
del ete part offormesmbgibg sreuraray fle or dnBECyabiing spdce st isay@iteddDdercabtiirectdly ndows
kernel using toP%s gePart O File" as in the follow ng exanple: exanple:
Del et ePart O Fi eHandl e, Of fset, Size) In the second step, the Wndows
kernel 202 orders the DVD- RAM devi ce driver 203 to delete part of the

file. 04/01/ 2603 14A§’ho\~|§ ah BRattdbd dbletddeRm AVRSINmRdlelin Rhictlol ebta W ar@hgddie file
i's ordered, t RAM devi ce driver 203 checks if real tinme

recor di ng/reproguc 'on attributes are assigned to the file, and del etes |
data froman AN .data area according to real tine conditions if the real

Ej i lme reco][dl m?éamb@dusklamm@a to'd fRidlaRs BNV RIG. Wbmmcgeed@% tial
el etion of a r _mana ing
space list isP% a&;ﬂg &”lfn%ge."°'éafﬁaoﬁm°d‘ %% 6'0‘2%"%{”%9‘?{ &'ﬁaq"l"%%é ‘%6}'?3 14A
shows an ar eadelefioneredds ea"edlapadﬂnga‘:pa@aw\t dateinfthi$ padding eprce s Mddaged asa s~
arranged in Eéfgam:éan tnzfaﬁstéiﬁherah@ao.@a %Parl ainoadt.bp&@e.tcﬁaort@oﬁ;st ;ﬁ%ﬁ Ecea as

h in FIG t eI etlon area,
Smong an o BG0R TR B4 SeRofrBs It s G e M b Fet PRk &
call ed a paddntiee Alpst of a fdentert The Eccmasdrqmdcmgtspgmeupcmtadmagmnb % a
separate fil eyQtiol E.f'ch%x%te@mnfdr kvﬁt.rgnféw%%%g%,ic&.o%f fb 'n%%ﬁ 'aeéam‘#&fts ftqeot ey

(AD) list in an ECC @P spac pert alnln%
del etion ar eaPe§entifvR °E@@“Bib§csﬂ(5tem dhez(efr Ragding W%@t%bﬁpﬁcnw ¥aphare entry.
The ECC paddialigcasipadesciiptet i s agai n updated according to a function such
as deletion or witing. Wien an application of the nethod according to the
: In- FIG. 14B, the A/V file space and the padding space of the ECC block ranging over the
boundary of the deletion area have extent lengths. As shown in FIG. 14C, the AV file space
of the ECC block ranging over the boundary of the deletion area has both an extent length
-and an information length, but the padding space is managed as an allocation descriptor
having an extent length and an information length of "0" in the AD list in an A/V file entry.
The an A/V file space not pertaining to the deletion area, in the ECC block, is also managed
.in the AD list in the AV file entry. In this case, the padding space can be defined as an
extended aliocation descriptor of UDF.

<method of closing a real time recording/freproduction 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:
_'examp!e: CloseHandle (FileHandle)

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



present invention is an UDF system the ECC paddi ng space |ist can be
descri bed by a short allocation descriptor. In FIG 14B, the Al\bfli/Pq/spggq
and the paddi ng space of the ECC bl ock rangi ng over the boundary of the
del etion area have extent |lengths. As sh in FIG 14C, the AN file space

. Pgn .
of the ECC bl I Y3 ea. bot h an
extent | engt hqﬁg]ﬁéﬁg%te?h r%}ﬁ%ngetfﬁéﬁospg%}@ﬁd:n '%%pergﬂgegg}é%%@ragﬁéfcégw?'?%%anaged
as an al | ocat ipAatere §ie roopifcd informatiannifleagntrsx etehend digl iriormationate.d.nires A&RI on
| ength of "O0" ihfernidhien, &)l ist in an AN file entry. The an AN 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 Acesdinhidctte present invénion aedrsciihed @bovsf rea)Difme repardingitprofiugionsi ng a

real time recofhupe/aroREigrkead b R, dndlt@Tid i9 rdcB@ediepSliucsl A differdd: RapkERA! €
function is called as_a Wndows kernel APl to close a real ime file. In
order to clos@ 8§78 g nﬂ"r%@o?"&%n@/ t"%aﬂ)r%d??°6‘ﬁp9?r??r8‘,’"°?% r'f’fppﬁaf‘c i on

| ayer 201 calrdcordetVeepwidneckohin fealtimel 202 using the C oseHandl e as in the

foll owi ng exanple: exanple: C oseHandl e (FileHandle) In the second step,

t he wi ndow kernel 202 orders the DVD-RAM devi ce driver 203 to seek for a
file. 04/01/ 266% nihe areseptjaveplign, Hleg prg Avidge difie fepblimg files andasneigl flemard on i s
ordered, the OMBetRANagimentiafoohiations Mie2ZD8catiamidfatntstior, ibli¢eriag mfarmbtionndrairthe@t i on
(file entry, : .Sk ' 28 1 nf arpation,
. ). Accor di ainaf b of £l b lalis forggd HES, A0 1) SR
recor di ng/ r epftHIed @8 Heal dime rasoidipg/repreduglios; ipfameptien to the real tmpdile WEOT il e i s
r ecor ded/ r epr eoergingireprdutish. fThey, Ral imsaycotdimMpr@iugion edrtte difedtivaly pdifointds Wway, a
real time recording/reproduction file can be recorded/reproduced in real
time. Also, in the present invention, files are divided into real tinme
files and genfythpmiors. inghe present ionentant therpenirgldniermationief @ spindia mpfor is piptained

al | ocati on i nfrew rsaltintecodiighBprbdU@tidrAEIERbH £8ecialliGvith RGecoftdtedrodRtion

i nformation of. ni num.cont i quaous st orage bl ock provided in each step are
assi gned as ?%tar%ettl %mpg%'@?&en%)"g%ﬁoiﬂmti on information to the real tine
file upon recording/reproduction. Thus, real tinme recording/reproduction
can be effectively perforned. Furthernore, in the present invention, the
control information of a spindle notor is obtained fromreal tine

recordi ng/ reproduction information associated with a recordi ng/ reproduction



bit rate, thus controlling the spindle notor. 19 04/01/ 2007 What is

claimed is: 1 A nmethod of operating a file for a systemfor witapg0anyes7
rewiting real time files to which real time recording and/ or reproduction
attribute information is assigned, the nmethod conprising the step of
operating the real time files in correspondence with any one process anong
a real time fiWeatdtwrasthédist 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

i nf or mati on, wher eiAfPethRs of engrating aflle fas @ eysteimfer vaitiay and/or eawritingue Fnoafiles to

information is st ehed rrdaltinte reédr@ing 3HARr fep@biktibribtRBuLd fﬂfd?rﬁﬂﬁhis%@si%@ﬂttﬁepl P' ock
syst em

(1CB) TAG field of il tr tor a universal. disk.format ]
and includes at | eggetﬂogﬁ(gmgrg 'ng?(heecs_(t)erpcﬁf?f’ﬁfﬁ“ tﬁ%ﬁ?ﬂ’cﬂ"ﬁdﬁeﬁi"{ cqrﬁfpénﬁg‘?ﬁlf:% Hat i on,
i nformati on on m ni2R AN BIREESGLAMANY asteal tiere filb Icolien pratéssf gn agaallemtiehi ti on in

whi ch a playback tipfieessf a fec6iding @Riceddah oprdaliibi plosesS! £adiGHon bidadss2anaym of the
seek tinme and a reagsitl mecof a .dattg Im;k to bqeln%%lPFﬁg/ed back next, and
informati on on a pFaybaklRrisneshe e el MR Jerr FoERPYlIBY St age. 2.
The method as cl ai iédmatiencivizdrein the nsbldine necdrdling ameifdr réproguction information is

recor di ng/ r epr oduC ko in Aid bkt ddrBiiERS] Bfrd AGUUREI TAG bl drddlb 6l o
i nformation i ndi ca[,l (r;aﬂ that a file re?lg[lgres real tinme

recor di ng/ r epr oducl% ¢h "n¥ereddish,dermal (W) psteme and ncydss mt 1leashdeedn t he

sel ect ed process i &ctiHieg/mpeducianbit ptoiofeasstion nefotratorned iaim i icbit@uougonpr i ses
the steps of. havi o=\ yer. | ayer i afile
creation command; Qﬁg\gﬁﬁa&tgﬁg%drgﬁ%fdnﬁﬁ?{elp %@%b laapgy?%ﬂgam&og%ﬁugﬁﬁp g%cti on
from a device dri v*é?‘*b%/gfg?{%r Ry gRIm of theyseek timgandigsead e dia dateblogietodei ver
create one of the paall bhtkveed,i drasinfoymatiers of AGHAYBEEK! R ok ieRBuring minimum

recor di ng/ reproduct Lbutes, in response to the file creation
function being ca‘%orgd&?l?stﬂfé.t&#éjé method as clainmed in claim1l1, wherein the

sel ected process is the area allocation process, and the nmethod further
conpri ses thez.st eprheGhisthdaasi gt in 3R i GateheRithé ANPEME RlchraRgkFdiGbtioh 2y er

using a seek commapgd, havi t he kernel | ayer call file seek function
froma device dri veﬂ??t%'ﬁﬁrrﬁ%@f‘ W%”?%S[ed@ffﬁ&%“rg?fm?ﬁqﬂ 'QQ?F@W t'i“"\‘aﬁ%?fﬂu“'tef' e
recor di ng/ r epr oduded! ime sacordinglienseduhtione

3. The method as claimed in claim 1, 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 reaf time
recordingfreproduction attributes, in response to the file creation function being
called.

4, The method as claimed in claim 1, 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 i real time recordingfreproduction attributes have
been set, in response to the file creation function being called, and pre-allocating an
allocated/unrecorded data area having a length for seeking according to a minimum
contiguous storage condition specified in the real time recording/reproduction
attribute information.



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

pre-al locating an allocated/unrecorded g(zta area having a Iength(@rl 2007
seeking according to a mninmum contiguo storage condition speci

the real tinme ecorﬂ{ rrng/re roductjon attribute information. 20 04/01/2007
5. The nethod #s cl ghe Sd’faé{?‘?ﬂ"1°'a’Wh1eF"B?fﬁ'”ttﬂ?ese?éﬁeée{f’é%ﬁsﬂﬁfb%@%fdm the
recordi ng process, @owss$ wed thehiutiod futhedtvempaesiic si@s ot:he steps of ., having

an application |ay erfavﬁ&'a# a [IgaqiE)lpE#rer cQIVaeigerﬁéﬂa{;!eg ugﬁ & Pe%érg GRaR d; haVi ng

t he kernel |ayer call deviee drlver and
having the device mV'O%F‘eé‘ﬁ'@E‘RaYPTCE\”ééer?qowgrf@w@fu‘mg? fevinesldvattangn
attributes have bdening gie,delice drRsRMBSET el timagedordiyremeduceinn@ribuiaiai®n bei ng

cal | ed and recordi b@gn %tlﬁesﬁoﬂf‘tﬁ tl'% Fle(?g %Fﬁ%/fllun%{lcgl%%ﬁga ﬁg @&ngln%&%dl SC

accordlngtoareal ting r f med in
claim5, further cdhph |a§9°ﬁ§d’t‘?féc%geé|p’f§ea ¢ffthe dise pedordingato rergali timedrecanding ecor ded
data to the appli cabrditionl ayer in response to an all ocated/ unrecorded

al l ocation area being deficient in the recording step; having the
application | ayer pre-allocate the allocated/ unrecorded area using the

area al |l ocati &n pr dbegethar esclpiped incfpire 5t farttieheommaiging thedspeif t he recor ded

data; and recordi Iﬁf}eb&ﬁﬂgla’rﬂégnﬁ%%f rbébr&é&%aﬁ"t@fh@!aﬂwﬁﬂ@é%ﬁlgy&fn@@spor?se /44 et hod
as clained in clai ocatin

al | ocat ed/ unr ecor dghd) cgttegé{m@%%erdlaﬂ%cg‘ﬂ%easqegg dS?C'eA‘ul"d'i‘f*a’F?‘g%{"q gjep;

pre-allocating t he haviid the apriichtiomiaver preddlideate the alioeted/diragprded dndatusing ties
i nformation set bYal%aEIIdc@h&MJ?Jc@éEwﬂlh‘?éf&Ence T(thl ﬁ%ﬁgggh@%c&%&ygﬁidaﬂdn claim
ur

6, wherein in respons% defective b generate t he
recordi ng of the d%¥f¥ |"Hr?%a’§ﬁiaﬁb‘5?8@fﬂ?ﬁa€€ﬁ%d area in the recording
step, excluding the defective block fromthe all ocated/unrecorded area. 9.

The method aszcl a"ﬁﬁ’éjnieﬂlo leﬂ;' Héujned "Wgra ' mgreﬁwe gcétgpdopga%ga‘ﬁg Satlrlbgzthtehe

reproduction process urt her

havi ng an appl i cat fgFat ?‘3%?00@&? Iareé CRIBpREP thleéﬁf’@rﬂf a@pmgtlcallymalbmjm then
conmand; havi ng td#llecdtet/mebcotday afeatdrdify fol ittrateambamtiat 40 By buiRchiien from a
devi ce drlver and, having the device driver check if real time

recor di ng/ reproducﬂ( on attributes have been set, in response to the file
reproduction function being called, and repr oduci ng data fromthe disc

according to & reafhetrhdiBod RREMEIGE HAR 6CAMGER In?Bsponse 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 alfocated/unrecorded area.

9. The method as claimed in claim 1, wherein the selected process is the reproduction
process, and the method further comprises the steps of:
having an application layer call a kernel fayer 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.

10. The method as claimed in claim 1, wherein the selected process is the deletion
process, and the method further comprises the steps of:
having an application layer call a kerne! 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. | '



10. The method as clained in claim1l1l, wherein the selected process is the
del etion process, and the nethod furthe& conpri ses the steps °f04/@ﬂ¥’@907
an application Iayer call a kernel |ayer “using a deletion command; “having
t he kernel Iay a file deletion function froma device drlver and

having the dev lﬂi‘%f@?fh%@cha*m?d ip glgim 19, fugthersampimingdhe saps ofrlioeativa the
attributes have beeeieteareatdafreeamnmﬂ riamatihgddid iha pe@liretshbae of ai/ided bei ng

Il ed, d del et |
ggndlet . Oﬁn 21603/ '0Q%fg%{ﬁﬂaaatﬁgmﬁe%le%sagea%&%ﬁyg%n Qn@égﬁ'ﬁ%tiqrn%gde (IEBEF?I% her

conprising the step%@rd ALl dbAnany iithredediprsieaps aseparaedieon s wetemrfis! and
managi ng data i n a fhadee.ng space of an AN data section pertaining to the
del etion area anong an error correction code (ECC) block ranging over a
boundary of the deletion area as a separate file on a systemfile of the
di sc. 12. The Vet hothedrethqds siainegdrin eaim irh futther comprising stotmgrridsianggisg bei ng and
managi E%C t hedddat a dateoffork iR Radlel Hecs ﬁféﬁ'Ealloéht@lﬁ\ dédcliferaki .ﬂran;éeﬁpﬁdd%g L Ih st
in an paddi ng i.n the paddi.n ertaining fo the
deletion area in an%E%f%d 1'5";I’F]i grg \wea%a ing S%%fgrpe&ﬂ'gnggaﬁﬁ]‘gq?‘i}'g%?re? I‘fba'blgq: tion
area and an AN fi | elogfarnging@ver ﬂpﬁabftﬂaﬂfmf abthe delefinn e ardi o fleaspheevt ext ent

l'engths. 13. The nmglehsifing® thd B tarbdhfldkidhtlengder ei n the sel ected process
is the closing process, and the nethod conprlses the steps of: having an
application |ayer call a kernel |ayer using a close command; having the
kernel |ayer dal| dheinethodl|asslaimpdfiupleini trwHeraimiha sdestéd:procbsis\eethe clasidlg havi ng

the device driver WRdalsarld hemeay ihlorkals MBfdepn and disc information in

response to the file cl OSIn%ﬁ unction being called.
having an application layer call a kernellayer 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.



