- e3ennl FT6TEf r 0 1 N O V 2002 RECORDI NG MEDI UM FOR STORI NG REAL TI ME
RECORDI NG k. / REPRODUCTI ON | NFORVATI ON FI ELD OF THE | NVENTI ON TheU B ﬂfﬁ”%uuz
dinvention relates to a recording nmediumfor storing real tine

recordi ng/ reproduction information. DESCRI PTION OF THE RELATED ART | n a
conputer or audio and/or video (A/V) apparatus constitute ' ystem
for an A/V file required to be recorded/ reproduced in reaﬂmmmmmmﬂ%mmsol
information representing that the AV {ile is a real tine

recordi ng/reproduction file is not recorded in file control iHf%ehation.
Thus, it is inpossible to reproduce in real tine a file conprised of data
bl ocks phREGQARDING caMERIYM onFAR ecBTARMNG e ®EAL evBME f RESORDING

| ogically ' entional file system as shown in FIG 1,
is compri é%%ﬁgﬁﬁ‘wgocon F?)()Ffﬁlf\(rfl ormati on having the length of a file

I nformation on the position of file data, information on the possibility or
I mpossi bi |4 ' \ting a file) etc., and file data stored in
positions Fltllée%? S;rfafiggﬂ%\ggé‘#ed&i |l e control information. Wien a file on a disc
is read, file control information is first read, and file data in the

posi tions S| Jhe I le rol i [ Ny .read and
repr oduceﬁgsh%%gé{aﬂ%\{%géno?elagﬁjo%aﬁ rﬁ‘é@%&'bﬁoa?%‘% ﬁi%@ﬁ*@i 'tzeg?ﬁé'ég in the
convent i onedording/eeproduction iformuatiopuar ant ee real tinme reproduction of a file.
That is, recording/reproduction of the conventional file systemis
described by taking as an exanple the case in which two files occupy bl ocks
on a di sc DESCRIBHMONOA-TAE BELAFERART file A requiring real tine
Cr?feproduction, 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

r epr oduci hyatchmplter or audio ang/drofidesnVV) apmaratus|consfitated of a file) systemf for st

step, blo | &0 : tae &fgyjr l; o .1 n the
third st e%},§ %’IVIO@E %apge&r 2?51 aﬁe}%p aygg;ﬁgﬁ&.) "Iq)(rig?lﬁ%'hé'o%@?ﬁ&gﬁggﬁ Q{. ' bl ock
5 i s sear tepresdnting thah thenA/V| filehiss acreal Hime wecadingttemodudtionefile isnaopl ayed
back. ’ recorded in file control information. Thus, it is impossible to reproduce in real time a

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

-

they are logically successive.

Here, a conventional file system, as shown in FIG. 1, is comprised of file control
information having the length of a file, information on the position of file data,
information on the possibility or impossibility of reading/writing a file, etc., and file
data stored in positions designated by the file control information. When a file on a
(} disc is read, file control information is first read, and file data in the positions
designated by the 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, afile A, requiring real time reproduction, occupies blocks 0, 3, 56 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.
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".In"the conventional file system since information associated with real
time recording/reproduction is not recorded even when recording a Qi1 ﬂgv 2002
requiring real time recording/reproduction, a data arrangenent for rea
‘time recording/reproduction is not consi dered Thus) real tinme reproduction
may not be achieved. That is the file A (for exanple, a video file) of FIG
2 requires real time reproduction, but the conventional file system
arranges data files wthout con3| der at on of the requirenent of real tine

reproducti,o ghus o u5|n éreen to2be interrupted during playback. in
order to rBé'@ﬁ st alsp 9%’% qqeg inreal time) the sumof a seek time and a

read tinme jqysd 5@&@@45 g{ocklgagsaa,@haahﬁck time, as shown in the follow ng
expressmn seek + read tipe <plg¥ﬂ;/ba0k time ...(1) In order to

prevent a Qéfr‘%gwdfﬁt‘?ﬂnbM@dsf‘?ﬂde?'% bagknext bl ock must be searched for

during reqqltﬁgf@ﬂq g{@p(@ﬂgwg.@sé‘dﬂeﬁ%r bl ock before the next block is
read. Howev paratus _for drivi nq a d| sc such as a conpact disc

(CD) and dn(y‘%‘)ﬁfﬁ*hﬁteﬁ?eﬁ"g%ﬁslff g6 are [aadgnd Rigye ~time is significantly

| onger thap {dee cbﬁ?éhtnbhﬂeﬂeﬂé%téﬁﬂrﬁncé qadonhaﬁm\ raﬁ;eaadtéat WRR réall GRfeSSi bl e
if the next block is not ysi cal védad jacent to the current bl ock. SUMVARY

OF THE | NVESATHBG/reproduction lsnpte@pp @vep pheprecrding;a-file FRIuUing rRablime de a

recordi ng r&@&um@rtaﬁfodaaw ragddtsedrrdnﬁaﬁehefaarréalrt%é PEEREHGIreradLEdeH At i on
for real tine |'es. Accord ere is provided a recordi ng nmedi um

conpri si nQ‘QtGa‘I‘s'#?'Ré frf‘*‘%@?'émﬂ 'fqPF@q"Bﬁ'I' "Wrﬂ?tP%@S'f“ﬂY‘?fb/ reproduction; and

a file control information area in 0TNOV2a02 3 which real tine

recordl ng/r roduction information for ensuri ng' real
S

tinme
r ecor di ng/TM@brigd e ife Af(ferhgxample. (3 ideo file F&@o?e(ﬁeq% Fea|| timene
recor di ng/réﬁrlbﬂg&i&il Bﬁl ithé OEdrivehfiondlBjilel Rgbtefr drdngesndagatfiled witheutmation
indicating that a requj res .r j e recor A‘t‘;g#oductlon The r eal
O anoabraan st Pairermer o e ST P cRcher s AT s SRt
recordi ng/UeeiatsaMd ‘amndky ﬁlaﬁﬁc]g nnfdaaéretbl rGGordlréﬁQdO?i\;h files in eal tml;éutgum f
cont i guous sto 0C tis a copditio ic ayback time o
a current 38518 6?,33( (ﬁ"ga?éF E??Fo’fmg'eggg H’@alé?ﬁ!‘ MPedd time
of a datasbbwnkntmhmhgmﬁebaok next, and information on a playback tinme
for ensuring mnimum contiguous storage. The recordi ng/reproduction bit
rate information may includes control information of a spindle nmotor. The
real tinme fil eseelfinteayeeaitivhe siptaybacktief f erent bit rates, an@f)t he
recordi ng/ reproduction bit rate infornmation may include a plurality of bit

rate val ues corresponding to the different bit rates of the sections, and
i nf or mat i dm oxies da ipeevedt aiscreentfrons beingdnterrujited, a ekt blodemust be searched

di ngk
a1 1 owabl & NI (e ek R T BDEE el U7 ol ROORRE MRS (o

. of the redtoweven iniarcepparatusifor drnwagua)dtsgrsush@sm ﬁpmnctc@nt: |(§@mamdsaor age
(bl ocks mayydhe gebSHEREATANCRG fbbkAnesrdi FRARLY 5ok B 86 (BAS iy <!

data bl ock;” and t m ni m'cont | guous s g etermned in
accor dancdhereferes TQ?'Z‘E"%FeHRd'éfF"\OGr'Sd@PP&HPd thﬁ)ﬂ@dtﬂ‘%k'sumttpwady maxi mum

seek i me  gfachbhCoGHé EGiéntdidck, bl ock. The real time recording/reproduction
i nformati on may fourt her 1 nclude bl ock connecting information for connecting

bl ocks for the m ni num conti guous storage bl ocks, to acconplish real tinme

reproduct isojiMARS HEAHE INFENTREN di ng/ reproduction information may further
i ncl ude attrll\t’)'ute information indicating that if an end portion of a file

is not filled with data by the
it is an objective of the present invention to provide a recording medium for storing

real time recording/reproduction information for real time files.

Accordingly, there is provided a recording medium comprising real time files
requiring real time recording/reproduction; and a file control information area in



"0 ~ No v 200z 4 mni num cont i guous storage bl ock, data bl ocks for Liuﬁ
unfilled portion are allocated in advance but unrecorded; and curr IO(yaQUOZ
time recordabl e/reproduci ble state information indicating whether a current
file is arranged so as to be recorded/reproduced in real tine. There may be
i ncluded a space area, the real tinme recording/reproduction information
further including file defect managenent information indicating that
repl acenent of a defective block vvlth bl ock in the spare area and

rereadi ng o ting of the defe ar e, not atterrpted

Fead ng orWiiFh 19l 5Fe gRsotdhaRBradishion rrﬁerﬂﬁlﬁp foh; |esURa” vea) " Himee

recordi ng/.@emﬁ@/t@bmmcmﬂafrmama‘mnfmﬂeé urswrea include file allocation
information indicating that a data block is not allocated to the defective
bl ock replaced by the spare area; fife buffering information associ ated

with an anthetreaf tidd areb&db@lreprdduaﬁdrv nmﬁdaﬁdrprmay bintlbae ard idicaigi/nt of
witten data to.a buff @ét |rre and Et' nt| ﬁlijif‘g ecordl n%/reproductl on

type i nfor'ﬁ@f’?‘é’i‘P%PQ‘é’??"’Fq 59 elgAHIres 5 'T‘Bl’ ﬂ'Pﬂ‘dft'P e real tinme
files, the conditions including file defect nmanagenent information, file
al l ocation_information, fjle buffering jnformation, and information of t he

ni ni mum cof8 Q%ugmgt@tcﬁ@é‘%'ieﬁﬁ%’é‘cﬂ?" riafgrmation. may dncluden, af {8astePNe oPin t he

present | %e&uu@vrepfo@ubmﬁbm ra@c.afddmaaomﬁmmmhlashﬂﬁnfmlcohtugifﬁﬂé l es
I N OI‘ mat 1 on

requiring real recor di ng/ reprodu nd a file control
area of 5 SiAgE btk sar'gfkmm??é\d {3 hed blaybapk e A surrent daga block
recor di ng/i§ gréREhah ANsun fop angdlekQitnd Bhd aead ik 6fef datal BiBck to be played
(recordl ng/re rod ctlon of the real .tine files is stored. The file control
 nf or mat | Pckr PeRalien s & piavback UZie FF IRTEUTI BN SOPIgUSLBn 1
for the U%@gstem in which the real time recording/reproduction
information is stored; the real tine recording/reproduction informtion
including file indication information indicating that the real tine file
require r exhe recomlingfreprodiudi isipratel inférivaation iy incladest ¢control information of a
recording/re odugtl on information may further include at |east one of
recordi ng g%ﬁ ¥ion bit rate information, information on a size of
m ni nrum cont i guous storage bl ocks satisfying a condition in which a

| ayback . 4 e d o] i retrthana
gumyof a tsfé'ge %Llnglr%enjl reaﬁ ?’ QQe 8 &#h& %Prgk@'%gt %ﬁb:r%\gg, t‘%‘qﬁ hﬁl ayed
back next remtdlnghemoductmrbibmem@m}dmo lnay inslufiera plucality ofchihtate values

t f fil
Cont | 0SBl ol ditfroFiPB} s o U FRALAL A Skl | ©
r ecor di ngMithpthedseations |Thanr¢nittlm re@rémodrwodwmant information thae further
recor Ot NOMARRLIRY | WRakiRLAT THhboERY vhiDe| iorkiatiy | 6l Cl ! ! e TR on

i ndicatin at a urres real tinme recording/repro uct|on
file cont mormng(semdu@wngmteratwyh«P real tiene filesst r eam director 1CB

U(I nformation control block) field for UDF systemin which the real tine
recordi ng/reproduction information is stored. The real tine
r ecor di ng/Thepiptamation, onj iheoninimumncontiguoys: starae blasks MRy ke dateimined nat i on

indicati ”er@ﬁ&m A 4 ﬁ?dxurhbrﬁeséekquhé f E@huﬁéﬁﬁia&@%ﬂkﬂ' BA4 HSP niidkHiUn on.  The
real tine recordin /re roduction inforpmation may i ncl ude at | east one of

recor di ngFP@ﬁQ‘&%‘ﬁ qrage B"’Pk Mmg%be HPWHPF'(S%)“P?TF’E‘F‘?P&M“&R size of a7 eretim

cont i gUOUgofb&iohasdda! isdkSuriitdridsd diaRBndin %@éldtnﬁmb%thé‘c%rﬁ Qath Mbek/ PRk time
of a current data block is greater than a sumof a seek tine and a read

time of arefl ttime, regording/reps %?Bd"fﬁﬂﬁﬂt'%m fucter RFiERdIoCHnesting ayback
time for giigidtids f6F CbAnEBting blocks for the minimum contiguous storage biocks, to

accomplish real time reproduction.

The real time recording/reproduction information may further include attribute
information indicating that if an end portion of a file is not filled with data by the



" .contiguous storage. The file control information may include a fi I¢ tnaﬁ
field in an ICB TAGfield of a file entry for the UDF systemin wh (Jh e2002
real tinme recording/reproduction information is stored; and a file flag
fieldin an ICB TAGfield of a file entry for the UDF systemin which the
real tinme recording/reproduction information is stored. A further form of
the invention provides a recording nediumconprising real tinme files
requiring real time recording/ reproduct‘{' on are recorded, wherein real tine
recordi ng/ reproducti.on information for SUri real ti .
recor di ng/ MEBEPYELEINUGHOS: S@F?@ertaga('tq()%%ﬁc#@s?&s @Forwﬂgﬁ PO, 3% ng
ar ea gf t?ﬂld’cﬁfﬂd ihiagwaride lfmt.unreqbrdedﬂ daud?)burmat r&a(lj time ree?b?biemg‘?%u%ibl?/ -
recordi ng/reproduction Lntor.natli may_ be st or dn a fi " . " in
caoh rear AR THPTARDS IREEHOR | WReRE o SRyl 4% da) afanaed sqr ebath b8 RTRW
format; thecoriRd/reprsducerinrealtigie. epr oduction information including file

I ndication information indicating that the corresponding real tinme files
require real time recording/reproduction, and recordi ng/reproduction

i nf or mat i oThdrecmagedeaincludast a osigacel are; Othdi MEAIr €iteo dekirding/réprodustich

informatian, infor Il on._on .a nini qum.conti guous, storage bl gcks sati sfying
" condr 1 dhformaii et ongyBaiie, dtet; Managemen AN JDRCAInG bt o
than) a ng?_eﬁl;acém%ﬂﬁbf hidweounfl baagkefd\ _hiuw?koh the Ciplafe faledr lind veleadigaped back
next) and infgrmatjon, qn.a playbac | or, ensuri m ni qum cont i guous
Ctorage.  Tewriad Pite detrutiie Bk AP g} AESMBRI RS TesHG SR TGN TGP B ¢ hor
I ncl ude cuhe esdl tiaefiles fail®. r ecor dabl e/ reproduci bfe state i nformation

(Endi cating whether it is possible to record/reproduce a current file in

real time. In a final form the present invention provides: The recording
medi um cOThe fexl tigher reabrdingfreproeiactiah inforanation mayefurtheu iricludie file fatlocationon
ensuring real tine.recaordi n roepr.oduct i.on: ergin e.real time
recordi ng ! ﬁ’&f‘%‘ﬂfé’}fﬁ?@‘ ttﬁgh%i ﬂétgr Pr'aoﬁpd?l r]og ngpﬁtgéw\f;n&\g f’%}lggt“ﬁ/%é‘)% eld in
an i nf or naeplaned bytthe spdrearaa;(fleCBuffaring inforkatiar assdddted aithran amoouat of

uni versal i K - ' edi I

conpri se r%ghf anéﬁ@“yéggfgaﬁﬁ Pﬁgérrﬁaﬁeaé ?ﬁ%%‘g‘g&%g? érgdr*ée% F‘gauct I on;
the real time rapdoradntiguausprecerdingfreprioductiomattyps infirmaties  iclaseifieddibyat i on

I nformat i Liad] ' [ fohl € L I; |

recor di ng?:rIa Qg‘?‘g %?H gﬁ"&%«g E’%gféa??‘tn"éé rf{('ag(:'t’d)rt!}iJa n%/’:ag%}r{%dﬁ%'{@g% f|mr511[7‘:!3erﬂrar(:§1tt I on
may conpr iranagement dnfoanations filecallocationyinferymatido,clile dwflering infommationoamdt i on,

i nfor mat i Gy, 3@£§(ﬂhm%ma%uau§&§§@§qﬁ&&%eaame%ﬁae'.ng a condition

in which a pla time rent ock 1s greater than a sumof a
seek time and a read tine of a data block to be played back next) and

i nformati Qf GRotheP kP aRE prédBht irenBO® ProvidbsTh TeBoHAingOMmebRiHP e8mphisihg €
i real time files requiring real time recording/reproduction; and a file control
(\} information area of a universal disk format (UDF) system in which real time
recording/reproduction information for ensuring real time recording/reproduction of

the real time files is stored.

The file control information area may include an extended attribute field of a file
entry for the UDF system in which the real time recording/reproduction information
is stored; the real time recording/reproduction information including file indication
information indicating that the real time file require real time recording/reproduction.
The real time recording/reproduction information may further include at least one of
recording/reproduction bit rate information, information on a size of minimum
contiguous storage blocks satisfying a condition in which a playback time of a



" 0 ? NOV 2p02 4c BRI EF DESCRI PTI ON OF THE DRAW NGS The above obj ect DVFSN
advant ages of the present invention will becone nore apparent by descri
preferred enbodi nents thereof with reference to the attached

in detail
“drawi ngs i

n which: FIG 1 is a viewillustrating the one-dinensional

Q200

structure of a recording nedium the structure showi ng the relationship

bet ween fi

le control information and file data; FIG 2 is a view

illustrating an exanple in which two cqgvent ional files occupy blocks on a

disc; FIGS, 3A

f sto e of .real

h h h | IL.
Mooor i noy utans Al b Iy g RaRt 1T ARyt 2 ek dfe Bhd € 3ad M ot dhe
i nvent i on; currerfd datd\BMck &) Be pldyed. batki rext arideinfarination batd paybacietimepioe i n

whi ch real

m ni mum coRSU508 FUNIBYSR SeRligHeY

view illustrating the one-dinensional

recordi ng

time files accordi ng§ 0 the present invention, conprised of

bl acks. accHReEool HspRBEAT=S Mo ind e 2 leckSniler ARse ploried of LS

i 11 ustratigigte amwhich the réaltinhe Becdrdihd/Peptodattion @sformation is stored; and the

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

The file control information area may include a stream director ICB (information
control block) field for UDF system in which the real time recording/reproduction
information is stored. The real time recording/reproduction information may include
file indication information indicating that the real time require real time

. recording/reproduction.

(J

The real time recording/reproduction information may include at least one of
recording/reproduction bit rate information, information on a minimum contiguous
storage blocks satisfying a condition in which a playback time of a current data
biock is greater than a sum of a 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 file control information may include a file type field in an ICB TAG field of a file
entry for the UDF system in which the real time recording/reproduction information
is stored; and a file flag field in an ICB TAG field of a file entry for the UDF system
in which the real time recording/reproduction information is stored.

A further form of the invention provides a recording medium comprising real time
files requiring real time recording/reproduction are recorded, wherein real time
recording/reproduction information for ensuring real time recording/reproduction of
the real time files is stored in corresponding area of the real time files.

faQftcupy bl ocks on a disc; FIG 5 is a
structure of a recording nediumfor



-of m nimum contiguous storage bl ocks according to the present invention;

FIG 7 is a flowhart illustrating a reproducing method using real t4 gy 2002
recordi ng/ reproduction information according to an enbodi nent of the

present invention; FIG 8 is a schematic bl ock diagramof a disc recording
and reproduci ng apparatus applied to the present invention; FIG 9 is a

view show ng the flow of control for real tine recording/ reproduction for

a real time rewitable system FIG 1@ is a block diagram show ng the flow

of data f rfl’s%'l fig® ré@:?r&%ﬁ{r&&bdﬁ@%oq%%%ri Yhaf Ega%to@d”ﬁnr GWihg abl e
system F IS a view I Flustrating an exanpl e of allocating an
unr ecor deRTIRALTS VORI imreaghi reah timealfile iraspectively.dadd r kavingl . erdalf itimg  FI GS.

12A thro . a ' L] u LN £Xxa di n . a real
(et ecd NGB, MFETRAE fopinal Bl el e * Rtef S SARBH BRI 1 P2
fil e contincudingffie indidation infomeatioorindinatingothahthe chrfédspording lseal time dilesar e
provi ded Jj | ffer | e nJ | | Lo | ovi ded
"t e erfpuES rodfl il G5 BEpRAlCNE " deEqRIg bbbl iffairTad
i | | ust r atincigdgmatt least ahel of recording/reratiuctionsbitr ratepinthrohvatiem ricfdonatior bhe dat a.
DESCRI PTI QN. THE,. | VENT Pre : ' f .
recordi ngrg:’#{e |'an1!d 85"%5{;??&%§erea £Ene mga éﬁdﬁtﬁq 'RW‘?&J %ma&( tithe

of a current data block is greater than a sum of a seek time and a read time of a

data block to be played back next, and information on a playback time for ensuring

(, “ minimum contiguous storage.
The real time recording/reproduction information may further include curmrent real
time recordable/reproducible state information indicating whether it is possible to

record/reproduce a current file in reat time.

In a final form, the present invention provides:

The recording medium, comprising real time recording and/or reproduction
information ensuring real time recording and/or reproduction; 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.

(v} The recording medium may further comprise real time files requiring real time
recording and/or reproduction; the real time recording/reproduction information
includes file indication information indicating that the real time files require real time
recording/reproduction. The real time recording/reproduction information may
comprise at least one of recording/reproduction bit rate information, information on
a minimum contiguous storage blocks satisfying a condition in which a playback
time of a current data biock is greater than a sum of a 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.



- recording/reproduction information, a real tinme recording and reproducing

;

met hod and apparatus, and a file operating nmethod using the real tgQngey 200
recording/ reproduction information will now be described referring to the 2
attached draw ngs. 0 ~ Hoy 2002 6 FIGS. 3A through 3D show exanpl es of
storing real tinme recording/reproduction information (this can be called
real tinme recording/reproduction attribute information) according to the
present invention. As shown in FIG 34, the real tine
recordi ng/ reproduction informati on can be provided as an attri bute to each
real time file. As an_exanple, the real tinme recording/reproduction

at t ri but eBRIFFROPRECRIATIOMObTHE BRAWINGS ext ended attribute field in a file
entry or a streamdirectory I1CB (information control block) field when a
file systemis a universal disk format (UDF) system Alternatively, the

real timefTheabev abjectivesAanscadvantagesrofiine doresend invention withhegemetwpeel in a

file identdfi JAREAT i dBhi 1 el f { anong
b 1 Gl TARHAEt [ GELCHBIng in ddfai prefertdd BribéfnotE theref wilh pfferidetd
control itheattagheddrawings mwhichi j | e structure area. As shown in FIG 3B,

real tinme recording/reproduction attribute information for each file can be
stored in a predeterm ned area (information area) in each file. For

exanpl e, FiF.this axiew Basteatingdhe onguimengional staiciurg R recerding megium; i ne

recordin i i ii i j ta file
named. RTANT FRAGHEF g e elaibisrit betyeRh \odrtes fortidfianirfidaa 2. |
tribute information for each file can be stored in a separate file. As an
ekanpl e, ly td : i P F ] i |0 be
ctored | reh 2 it SREHRIANRG AP LOIMAL AL IS S RIGEI RGNS H Fo s
anot her eylegksianadisen the file systemis the UDF system the real tine
recordi ng/ reproduction attribute information can be stored in a vol une
structure_area separate froma file structure area, as shown in FIG 3D
Ther ef or £1GHhSf theosgh3Dhghaweexararias of storage Rftreaktime reqopding/renteduetioni on i s
stored i ratiribateViRforBlGH astordihg totheprédent invenfidd;uct ure area in the UDF
system the real tinme recording/reproduction attribute information is first
i nterpreted upon nounting a volune or opening a file, and data is then
recorded/ reproduced in real tinme according to the interpreted information.
Real tine recording/reproduction file indication information (e.g.,
identifier = "AV file") representing that a file requires real tine
recordi ng/ reproduction is included in the real time recording/reproduction
attribute informati on Anong information on the size of the m ni num
contiguous storage bl ock satisfying the 01 NO V 2002 condition of
expression 1, reproduction tine information for ensuring m ni num conti guous
storage, recording/reproduction bit rate information, and information on
t he conti guous recording/reproduction type, at |east one can be stored in
the real tinme recording/reproduction attribute information. Here, if there
are three types of discs AL B and C, the contiguous recording/reproduction
type information can be predeterm ned as follows: type A = 10.08 Mops, type
B =1.4 Mps, type C = 8 Mips An attribute representing whether files are
currently arranged so as to be recorded/reproduced in real tine, i.e., an
attribute representing the current real tinme recordabl e/reproducible state
of files, is also included in the real tine recording/reproduction
attribute information. Real tinme recording/reproduction bit rate
information is stored in the real tine recording/reproduction attribute
i nformati on. When the recordi ng/reproduction bit rate is changed in each
section, information associated with a plurality of bit rate val ues and
sections (e.g., position information) can be stored in the real tine
recordi ng/reproduction attribute information. The maxi mum al | owabl e val ue
of the real tine recording/reproduction bit rate can be further stored in
the real tinme recording/reproduction attribute information. Here, the
control information of a spindle notor can be obtained by using the
recordi ng/reproduction bit rate information. In addition, file defect
managenent information, file buffering information, file allocation
information, etc. can be included in the real time recording/reproduction



~attribute information. That is, if file defect managenment i nformati nn,‘ iNSUV 5002
stored in the real tinme recording/reproduction attribute infornmatioN,

repl acenent of a defective block with a spare area is not attenpted when
reading or witing fails, and further reading or witing of the defective

bl ock is not_attenpted. For exanple, %ile allocation information such as

non- al | ocaFlem i§ ayiewflhstialing anceramplpliasdicihyeal tupefilesacsordingdodat a

't or 1 PEREnEvenHapr et RS ot hilfh e tontis SRS HorRE ek 'of gar a
t o bepjgeksionl d Miscead froma track buffer and the anpunt of data to be

recorded in the'tra(.:k t_)uffer_ at a timg can al so be stored as t.he real tine
r ecor di ng/ Ft@r dduatview ilhistnatingttiee ontedimensional struzture of & reco@ling | nst ead of

i ndi vidual Iy storing many,.real,,ti ecording/ reproduction attributes such
ot 1 medum o etorda Bl tma Y Hal alocaed wRG miBRhERGentiahansaade  and

file 5 i j itions for controlling real tine files
are CﬁyggsﬁcggrqlﬁgéEﬂﬁ)g@egﬁﬁﬁﬁﬁgaﬂnf ormation of the classified types is
recorded i RI@SrBAlard 68 arevews iigsiratimg dxamptes of dapyirtg aifikritempnisedmat i on

area. |n this way) easy real tinme recordi n%; and reproduction can be
achi eQbanNipyM gBkGHQUS $teEagePlosks Agcerdig tothe preseRbINVBAtiedn be provi ded:

type A a a7 hi f i kA ol of a data
bl ock to aﬁg‘g’r@?{ afl 8@12"‘%%%%}@&%%6§E§@§rﬂé‘&§ahr°§a‘f%§38$%@§si bility of
T eat t pgquirding/repestdutgionfinforinatibnragcording tsl an@Emisadimienp of thie predeht bit rate
of 8Mops, possibility of allocating a data block to a defective bl ock
“rnepl abW@NYYNa spare area, and inpossibility of reattenpting reading upon
~failure in og. [ [ ; ' anpl e of
real i me FIPe 155 soHBRRNE ok &BhR o1 dif TecordthgP i teltelNeRR 0 U N

bl ockapparatusiapplied tothd p@skat inlventioesent i nvention, a file Ais a file
requiring real time _ reproduction. |If _a mnjinmmcontiguous storage bl ock
sati sfyi ngFi®e9 dpadiew showing:ther flaw phrontrolfor regl time BeerdiNglr bl ocks, the

file i E6SH j : i I i, {s of four blocks. That is, the real
time fERrBdY occﬁ%%e@%?'ﬁﬁ%%@?‘ie%%' 5, 6, 7, 8, 11, 12, 13 and 14 on a
disc. A gef#Gal0fs hdldtlodiagham shbwirekthedflow of tatafult réal timetrbeordirsy. The
general file B not requiring real tinme reproduction has a m ninmum

cont i [RRSAJUCQN @ 1RablineisvsitaRlesysteine bl ock, and one or an arbitrary

nunber of : Q@é]q, i I ally corresponds to a
sector of g?%m;gt.ié?he ?ﬁ‘é%%ﬁ%r"a‘%"eas I%rd?ra(eﬁgl)Faﬁri?@%F‘reproduction, as

f ol | ounreconded/epallocdibd @esa th atealtime deSoraed/repeatiuced fdéep 2, block 5 is
searched f urin | ayback of the blocks 0, 1, and 3. ]n ste , bl ocks
S andl@Sah eAnkaah FAL ade viewsluskatng paibplsaldacPinadiag 31 ayback
of t hgadihiRtse rd?c?/rgpr%%céd ﬁlé’l step 5, blocks 11, 12, 13 and 14 are read
and pl aye ack. no areas tor contiguous bl ocks capabl e of satisfying
the m ni nuRI@8n1B4dbroight 1B gee blewskillastratingfileacahtsat infpomakormr age of a file
requirin

real, time reprgduction, recording, of t file i s not possible.
ooy SsRoridiog, @ when FUBeHAT ot TRiss A1 oy seanerent NECis e BRSS: bl o,

Shal | gtk et at.d : : ~ph-y 9 bl ock be designated
as onaeﬁ mﬂﬂéﬁ%%&férﬁgﬂ@ @?@é ggﬁfenmtg hcgat%'es%ict\gf%ra,lto%néi bl ock length ?" is
sent to a HHESH, 1d4AdhidughhbiCises viesguilustsatingpadial deletiohi dfeeabtimbe stored in
the mni r’réum cont i Buoa?. st.or age bl ocks conprised of one block. In this case,
t he VACGRedeR/reprodired filg A3t8desi gnat ed ni ni mum conti guous storage bl ock is
stored in the informati on associated with the m ni mum conti guous storage

bl ock Iength included in the real time recordi ng/reproduction attributes,

but infornation DESCRIPTION I THiFePREFEGRREBEMBORNMENTt |y stored files
makes real tinme recording/reproduction inpossible is stored in a current
real time PEfgrredinmebedipianitief 8Iracardiemadiym fer gtormgireal t!Méone so that a

rccor ELRTPaRPREHERRR FoF AR 1 e BB a i aRoaho Rl mero cos or

t he sameappafatus, and a file operating method using the real time

recording/reproduction information will now be described referring to the attached

drawings.



In the present invention, a driving apparatus, such as a CD drive and a DVD
~drive, having a seek tinme (e.g., 150ms) significantly |onger t hal hMOEVaQ[)gz
time (e.g., 1.43ns), which is expressed by seek tine read tine, can al so
realize real tinme reproduction if it satisfies the condition of expression
1: seek tinme + read time < playback t®ne. Meanwhile, the nininmum contiguous
st orage bl 6¢&SI Bﬁrth@uglie?:lalsrhomxarmles of storing t8abtimeon a disc to satisfy a

det f d h
et cctapmpgleRtodiGn B et it 8 Bera)lam i « hat can be uscd by
a_Usefecdréinglt@p %dﬁdﬁé’ﬁ‘étRdetS%Hﬁn%ﬁ&ﬁ)%o‘?&rﬂglio'tﬁe%?ééérﬁqn@é‘nt% bAgcks

arranged 1n“an error correction co e allocation of a data
bl ockshewnan FdGs §Abthe feal tlhmrsecbmhngképmdmtrgnmufsrmmen bbonddesprodidad t he
al l ocati on of a dat | ock . is not gossr bl e for Eﬁ?ﬁontlguous free bl ocks

rangi A8 %\@F”Q% tg@gc Irgaktime figg. o A tar'i\ee’FﬁfﬂPﬁuFﬁec Ufous st orage bl ock has
the p &f?aﬁr trﬂﬂﬂe iBFRGHG) Bdn BeB: é@j@ d'éggth‘git}te V\hen al |

real | a |s S ore on physicalT'y-conti‘guo on a

seeki ﬂgldomczuﬂle eritndot A streaatdirdetory KB ¢dfaririation comrcﬁwm«)diefd whehei ng
interrupted. However, since contiguous blocks do not infinitely exist, a
m ni ndile sstendgs audniversahgiskdpaaat (UPkRL$YEeM: ed and stored as the real tine

recor di ng! pRHANNEN 3e AU LR ngiiebrdduc b Balte BFndfb caf debcor ded

in the m ninum conti’'guous st or age the interruption of a

scr eegtored i@ fﬂé@dérittf@ddesc tBrNeQi alfildppee field, brarﬂdy%kirdmdﬁ@ah |th rate
(=Vb) _of 8Mbps, a seek tlrre@%f 150nms, a read bit rate (=va) of 11 Mops, a

bl oc kTBqG fielgignta filesentan dTaa file aalry 6an becalieska §l eemrqicsrﬁfﬁrmgaen &ea6 bl ocks
. di di h di th t
i's reé%gﬁgét[ﬂgﬁlgé%?%é i ng medi um such as a disc, e m ni mum cont i guous

stora obt ai ned according to the condition of expression 1

as shown i pstdrowrin PIG.BB,asar melreaoram /teplotiattior? @¢AButelinforivizitionek
timel 1000 ...(2) Fromthis expression, e m ni mum cont%guous storage bl ock

s is t@eashdirsanke stoged in a§re@efermwd aregrinforpation aredidn eash fileocks
desi gpa g?%._%,%*fﬁ 8 eaga;gr g?BLLtﬂHS‘réwF itaH|8 ﬁrﬁwgr‘oﬁ{a‘?%aﬁ Liffe ' eproduction

I S possi wever , I'OCKS correspon cont guous ECC bl ocks

can besdtrdingrebpesddctionhattribute imforration can e stordbinss datpfiletiaméd Here, the
pr edet er m ned péiose is to ensure recording/reproduction when the maxi mum

seek R Wth one ECC bl ock conprised of 16 bI ocks desi gnated as

Re- 1 R ol oHe o aag V5 orcAgli Gl B bR ikoRRalifs sk

ti me added’ as own | N 'expression oca ion ne or
r eal eaoreﬂt@calm tergo@inre pepalacd filekn As anlexample aal tilne steps, and the

st epsré:c%rrdr%%/raerprrgg c%%naesttrrsbhuct)mnflopmert?grlm ca% be stored in an information file
‘having an RTRW format named RTRW_TS.IFO. As another example, when the file
system is the UDF system, the real time recording/reproduction attribute information
can be stored in a volume structure area separate from a file structure area, as
shown in FIG. 3D.

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

Real time recording/reproduction file indication information (e.g., identifier =
"AV file") representing that a file requires real time recording/reproduction 1s
included in the real time recording/reproduction attribute information Among

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



[ Table 1 ] nunber of contiguous bl ockspurposesthird stepl088 bl ocks (ECC

arrangenent ) ensuring real tinerecording/reproducti onbetween bl ocks0
.requiring aseek tinme of 600mssecond step272 bl ocks (ECC 1 NOV 2002
- arrangenent ) ensuring real tinmerecording/reproductionbetween bl ocks

requiring aseek time of 150ms 0 1 N@V 2002 first step ~ 16 bl ocks (ECC

ar r angen@ition of experasiay 1 pseductipndime irforroatien ferensuring Modmum t (~k al |

[ 1 d bl i sf he f.i . iS. d d
I e S BN B o AR A
cont i Eﬁé)ééntﬁdﬁ@%cé}d?ﬁdflré}ﬂ_@ﬁﬁcﬁ%"&?'e, ot IddsPoke PR 9Rred ik atd rediep, SO

that the bl ocks can be physically connected to each ot her, whereby real

ti me tieeoredordjngeprospiction attribotecimforreations uderk, ifRberecaenthiree typeswoft here are
t hree qgrou of ks of the m niqum contiguous storage bl ock: 16 bl ocks,
7o brioR b anddn ghe coRtig Lo P abrdngaRrad Rion dyRe GHarale 68848 1 1y of

r eal é% i oduction depends on the nethod of connecting the
bl ockEI.F tgﬁﬁﬁs'ég %HS?%Z bl ocks, 1088 bl ocks, and 16 bl ocks are

sequent i al kypenAr=ahQ.08 Mbps\| typé Be=riet Mtnpsitypen0 = 8MigsIct i on i s possi bl e,
and when 16 bl ocks, 272 bl ocks and 1088 bl ocks are sequentially arranged,
real time ASCirRue represeating whetherfiles app cuprestly Brrandadseras P9, t he

b
m ni ' c | (o) - eproduced
Lo Aa SeincBU I FER e, "85 afinfile Rpediuh BET e EREL 48
conneeddargabefreprodudiisievdtatesc filés,tisalsnithicheied ianhefreal timée is not filled
with as much data as in a_m ninum contiguous storage bl ock as shown in FIG

('S, evERFQRAEG/fepEOdygtion; aftribute infersa#RM according to the condition of the

Bl ocks 't or Rl e eRbRiAGFest dbbrioR BiFald Infofnfad TS S0 Bin 483, 66T .
real tecordinggreprodgtioPrattibité informafien. Mihemthd fucdrd@ihbrepraiuceiah bif me

pl ayback upon additional recording. That is, referring to FIG 5 show ng
t he” ofieds sBABGed i eaeh seetion information asapeigtadwitna plralily ohbitsate ti me AV

dat a r | 1Al b . St\0 ] real tinme
recorg'{a@'gel% ?aé{gp%%é{@tng‘ég'd;"%éﬁgﬁé :gq#ﬁ#%ﬁ]%@t#agﬁ&? g{ogggi"]ﬂ mﬁ}ﬁ?h% | ength of a
fil e, recdrdingiteppoduwtionhettrise information.i The hadxamun BRsWwableoralgs of five
possibility or inpossibility of reading/witing a file, etc. is further

St o cEA! 1N recarMIeProducsipRdt e 5a8iRa forber atoraddn e RIS, Two

a1 1 oc NeoagpRducoAgule RigimaRSY. ERRE 3 Tingol Micndidh 8 40°F) Sk s
272 dspindie pier ¢a bé lobtained myrasiog thegtevosdiagrepariugtionibitrate al | ocated to

second file data positioned at a disk block #n) and 200 data bl ocks and 72
al | ocK¥eEMaiRtecor ded bl ocks are allocated to third file data positioned at

a di sk bl ogkaH8ition, file defect management information, file buffering information, file
( ¢ allocation information, etc. can be included in the real time recording/reproduction
attribute information. That is, if file defect management information is stored in the
real time recording/reproduction attribute information, replacement of a defective
block with a spare area is not attempted when reading or writing fails, and further
reading or writing of the defective block is not attempted.

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

recording/reproduction attribute information



~When a file for real tine recording/reproduction is copied on the s
or different discs, the data blocks of the file nust be arranged ﬁ??ﬁﬁ 2002
.disc using real tinme recording/reproduction attribute information so that

- the file can be played back in real tjme. If the arrangenent of the data

bl ocks is not possible, the data bl ocks are arranged on the same basis as
the arr angmd pémdswdrxalbeﬂ@rlag mameras| sige recqsding/repeodusdipnt i ne

recor repraodu tt,ribute inf ns. the rlglnal

C i R RRRAS R bt babRgemBeC iR et e cafiohdrormatioh

recor ghdgild Bfo@r‘i'r‘gpideﬁnat%ﬁ fhe %ﬁnértn‘é%rféf‘&orﬁt%lhn ré® time files are

recor dabl e/ reproduci bl e state attri bute. en an operating system
(0S) dessified |dta‘teypesvmd)thmmrmatmmbfstbetqdmsrfmq)ang isfecorfiedén adeah bl ocks

tob d b d i der at f t I | ti
- ccor UTRJPERIIOARR SRR F a%r@o&%?%ﬁor&%?eh"aﬁa% i lis MarepEer Fnagenont
f I wh
e, mimer SO e obRdUctBR Rty pEeTe. ol oraile e IR FHRBEe A et o

bl ockef mfmnmtlmrmdberprowdedder at| on of a defective area of a disc to copy
a file on, as shown in FIG t.he other hand, when the OS does not

detect def bPEAr BcgtaibY rate thtcpl\étms 'E‘&P&sibﬁ'tﬁpf éuﬁ‘t’%@’t‘af %F’@tﬁ@'o&hﬁ%r t han
the dgf

consi AGETsif BBk foraba b HEhASrearih i BL bRy betecReRiies BBk | .
shownupon Faifare6Rreddifg; dnds a flowchart illustrating a repr oducr ng net hod

using real tine recording/reproduction_informtion, according to an

eserrbodl nent type Bhédﬁf%gérﬁ?tei \BMbp3 rpossikility ofiallocatinga data RlogkaPe? i n st ep
~ §101 02, A
dot e ARSIV R RIaGEREY alptfy S AEATHGRIG o Biteo b eaiteo,

exi st apom faihee\nlreatingr ea i s nmade in step 8103 | f real tinme

recordi ng/ reproduction informati on exists on the volune area, playback of
files is sMeanwhilgnsefgeing taohlG4 §|h%W'ﬂ9a¢n example-eliedl time dgF oduct i on

f ft t
sto4 ERapARed of aihfRerESghiys iaSad BIEHI Aol Mo TIRIN A e (11 7%

vol unaceureing toethdi present inkentien, turﬁleadtwalfnte rmm)tu@g ecklitime regro@ilition. 0 1 NOV
2002 13 Thereafter afileis read in step It is determ ned whet her

real Hign@inigwm GPH H‘%ﬁ%ﬁ&[ﬁﬂq B'ﬁckﬁﬁéiﬁ%ﬂg 3}? QQGCB*#%" phexpressiord! 1S | e, in
Che. r SMPrispd of Rt ABos, o FIERTE foddfedlh PeMiimoth LAEbIRA Bloke.* 2 | "
tinme Tbabusdthegv‘eraipmteiﬂletA oncmp’l’esrbﬂmd:ksdm 1,i ast‘seﬁ 7, $108. 12 f13 and 44 on

determ ped in step S107 or after

r ecor Qi r@@%gtf%‘%% PereR Pl |gst18 gng ﬁtﬁ@nrtaﬁ(‘ﬁ'?ﬁ |'5he greefalad file
is pl i

Fecor MRS RERSaling Peat e @%f-'#.‘??t%ﬁ"ﬁ’&?g%ii“nﬁ'@?{" SBAUQIAR LE9° DIO%K e
f eal ¢cbmpr|sed(mrf dnedlocqrandiuarie onan rairbutnmy numbexnéSegmentshearvbbuateradt ructure

'area s S107 a Ed S108 ma\ﬁﬁnot be$ orrred Al so, when real tine

recor-gh'ﬁ Pek OEREEAIY FPTTESPONRAL? &5e5Ps?@ AISCa file control information
area, step 3 d. FIG 8 is a
schemati c Ef‘g fﬁ%& %%éé%fso@?geagtﬁtgﬁe r@%rg'&ﬁr}:tr@ﬁa%fd;llggdggdum ng apparatus to be
appl i ed t olrt steppt,ddecks 0,n,éhand 3. ar€lteatiuncti on of the apparatus for

recor di ng nd re raoducing AN data using a, recordabl e ewritab disc is
i vi ded nloSteRc BipsiG5 A5 8oREIRH Gt SHBRG PIABRCK S dhaiPRgks®. dodead 3o

conpr esses; a5 @C@ga% $r5 augdhQlgvidergAl V) signal from an external
e

bi tstream usr n pre er'm ned conpression schene, and wites data

conpr essedirastepr4libigck 01 ds seachddigr derngplaytbiack dbite bricks GYB) 7tanda8t r ack
buffer 120. An error correction encoder and decoder (ECC) 130 error-correct

encodes t h¥ #&P0 iiPehsehl.t 12 tiveand ddiarpuepd endiay e a@kt he

he T esul (178 FeRCRUpo IR pAdBcRk S BEIAARD BBl T '
r ecorgbriiguoeisr16tid Back ekt Bhtd ARc StbesheoREild feeyuay fedl tiste a

controller 170 to the pickup unit 140 so that the information can be

r ecorr@pioduction secording elihedile isnehpossialef i leweven wermal msS@@ear ea. The
piCkH@ﬁH nit. 140 conveats t he .errar- coy eﬁ bon .encoded 9 o a_radio

f r equikFec O HBOLP JRAT Ht%'sr’b%’roéé'b['%e RENd %HHP'”&W‘“&O&‘ '980‘1%6 °r?—8?e t he
recording rotating speed of a spindle notor 160 for driving the disc 150 is
controll ed according to a servo control signal fromthe controller 170.
Upon reproduction, when real tinme recording/reproduction information is
stored in the file control information area or the volume structure area,
bufferlng |nfornat|on assocrated mnth the ~anount of data to be |n|t|aIIy



- Q1 NOV 2002 14 recording/reproduction bit rate information, etfc] Na@\émz
read in advance, and reading of file data is controlled on the basis of tlgue
.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 read file data is error-corre8tion decoded by the ECC 130 via the
pi ckublogkihe dasignaied a pne Blpckandhthe filgde storedin theodesigratedddeck 10 reads

. s 24 Beb16 4 6% R o R bt S5 ciegs gl Ean b bl ¢ e
r ecor the@imifun? dbRiiGeoul $tofadeblotks CBRpriRBdDfioheblbk ! NPtHiS 8hsé, the

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

i nf or waluecsf tbe initially-oeaignatedhminimlén contiguausestocage blacl/is sforedun tmey bi t
rate information provided fromthe pickup unit 140 d the ECC 130, and can
G 1 ve o Spaaeidiae it e Pl oGrighcl stptage, B0k 1waHh Teladey <

Vi ew ] i i i : ' i t di sc

{ o whi ol B8 U, fecBMRb/ B Blion QbR BUE RIOARARS it Aabhe”

provi deangement o€ elrrenty stoeed fitesbinake sFédNtinsy secordinfireprRidtionst em i s

conprjsed qQf an applj.cation |ayer 201 for, produci ng a comrand associ at ed
wi th KRPRaSTRle; 18 SAnerin A G 1ER| Whe racaidaRiAlEenteAHEPISBIAtS BHribWEer pr ot i ng

the p , [ [ ' fi t he sane
st parF Paero B M. ABlomerifiel sehbeforfitpiolSly daidas & rSa(Wrie”

cor r esgrondinggrebvodudtion file et the file i$ bepiedroradifferaritedipcsdbethébyarhde W ndows
kernel, 202 by transmtting a driver command to a drive 204. Here, the

i ndofi$Cker nel 202 and the device driver 203 correspond to a file system
~Tayer, and ' nel . | " . 10 is
a bl ock di ég?genﬂ%%&vﬁgé f‘ Hgﬁ‘f?é\?\ﬁg@aébe%? a@h@@%%éf%?%?”‘f%éﬁé@u@?ﬁon dat a
f or addeaphdng gysdekntimeey. RTFOMSs)ysigaificaniip iongee ¢adir areadttinge {egl,owi ng
processes are perforned in a nultitasking manner: storing AN data input to
an ANT&RtoRlewhich is expressadhby seeldime e fread timer can aleredlizedeaktigei ng AN

dat i : i im. afirst-infhrst-out (FIFO
i1 o PTaBRctch TESARRRY e ORI Skreson T ok iRl Ve BB Em  he Fio
file pfaybaekltibi2.213 in a DVD- RAM di sk 214. Here, when a sufficient main

' ) ter, the FIFOfijl t exist in the HDD U
Y EX N T T T R SRR

conpu | id | C f | AN O
1N TR SRR 18 b o GRS ingd puib e ABR 18 HeR LB kDS, e
216 aaeqreused apeh haviagma defeatke bipokeor aHewriabledrep darhend uset aasof a
RTRW temusin W ndows kernel is divided into creation of a file to
whi ch é:la”tl?%sg‘égéﬂrad‘i‘?ﬂ/ reproduction attributes are provided, allocation
of a data @rga) r i INgTa j |2t and file
ol osi ng. - and gl RERIGENE stcfak8 tiaRf Rrurisera 18 HAS Stafibd A,
( FI G &n error correction code (ECC) block, the allocation of a data block is not possible

for less than 16 contiguous free blocks. Also, the allocation of a data block is not
possible for 16 contiguous free blocks ranging over two ECC blocks. Here, the
minimum contiguous storage block has the purpose of recording and reproducing a
DVD-RAM in an ECC unit.

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

prevented.



<nmet hod of creating a real tine recording/reproduction file In tgf1 Nb?
step, a Wndows kernel API (application programnmng interface) cafl'e 02002
create a real tinme recording/reproduction file is a create file. The
application | ayer 201 assigns a file attribute as FILE ATTRIBUTE RTRWto a
create file to create the real tinme retording/reproduction file, and calls

t he W ndowd ateMP&EG mbwkm rete (Fh) o BMaps aseeletimexeiihms,@ readind e =

W ol R e 563 YRS 2k oUEbbs, A ot palinsoSOECBBRR B8R 1 '

In t heoﬁ\Eh&éd%tf 4B.blbE @V@c&woqﬂva f:éto%mwe&% S5 893t @isc.ank! LE
ATTRI BUTE_ RTRW attri bute when the |'e gefleration function i's ordered. Wen

t he FMiIEMATTROBUIEOWTStorage bldokt® caB beeshitgimedaat;cording todhe cohditiohafmat i on

is stored in ‘E ext ended ﬁt:f :Ibute area of 3 file entry, a streamdirectory
| CB ( EXPeSBian: bARSIOWR IBJRE FAWOWNGEXPressiaN 24 file identifier descriptor

area, or a {'VWQOQBBaEPr>VUE? gﬁne‘?‘fOCﬂf‘ | CB TA%%; e! dinafile entry.

Here, bit ateln ornati on can e set when an file is created.
<nmet hod of Fabmdhistexpgession) meaah'muljmmu[gms sﬁmmediloek Seial261i ntecks.
reordjng/ reproduction fil> In the first step, dows kernel APl called

to al a%'sdﬁpeﬁ%de'ﬂlqm'isé?fcﬁtd%%ﬁta%éab@?k%d%'sr‘aﬁdr@s the minimum

recor ction.

| or SRRQUR fekadd bk, e g erbeidoh i3 BoRfife  AoWef, ZEFRIGHNRCL ' 2
real tomespendingitad/7reumtigdoas IEIIC fbld(ﬁcsldarﬂﬁb’déﬁgnaﬁecﬂas the atdimehunr ecor ded
area as large as a mninum conti guous storage block, the set file pointer

(call sCPWéQW@BaQ&P'ﬁ@k Fipreqthe wesiﬁéerfrww RUFRPSEXA R Iepsure
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 limitation such as the seek time added as shown in
expression 2, a free block allocation method for real time recording and
reproduction is classified into steps, and the steps can be arranged as shown in
Table 1:

[Table 1]

number of contiguous blocks purposes

- third step 1088 blocks (ECC arrangement) ensuring real time
recording/reproduction
between blocks requiring a

seek time of 600ms

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

between blocks requiring a

seek time of 150ms




_ exanpl e: SetFilePointer (FileHandl e, 8~k1024~k1024, NULL, FILE_END)( 1 N0V D2
Q02 16 SetFileBitrate(FileHandl e,bitrate) Alternatively, a data area
.necessary for real time recording/reproduction can be pre-allocated in
- advance as an allocated/ unrecorded state using the SetFileBitrate

(FileHandle bitrate) Here —when thelhplication layer knows a hit rate,
and an Afbt §tep C(nV%‘bildtg(st(E@nGt;iaFrahgbﬁ\énWO the e'ﬂiéﬁﬂﬁg r@éoMi%%éﬁdeXi gts in

the f|le system lfayer, the nunber of bl ocks |obtained DBy the can lhe

securpd as the dqta area necessary for real |trepeodustiondnray EGCodnit{ken in
an al | ocat ed/ unrgcorded state using the SetHil eoj nier. I ttke second st ep,
the Wndows kerngl 202 orders the DVD- RAM ddvi c@ll @ipcaied SMegkk for a

file.|In the thifqd step, the DVD- RAM devi ce |dri VE&datid h%h’?r%@teip reall tinme
I ecor th-rgi+epredietier—att+bot-es—are—assi-grled—+o ing of

T 15 Y
the file seeking function, and secures an all ocated/unrecorded data area as

| arge as t I ' i LRI C ' s storage
condi tions %i%%@édéf?hé?%@%@@? Egmwagr‘e.%%ﬂb,a Wes %{{sbgggi%on, file

buf f efimitatiohlm thegninimdm edntRyudusi storageBlbLiUWPBSe Hupisarofbiosks and bit
rate information) specified in the assigned real tine

r ecor §PRENFS PRRARELSIER, $A thatibioe blockssan hysicallyaonnectes o geelal | ocat ed

a1 oo Bingh bRty fefy BineltarRF b Bl FeBROgRrioh B B SpBlis H oy RpBRuc i on

fil e>whenttherd arethréé gpouss ¥ BIBeKS ok e @iniMidm eantiqsbusostorsgy Blocke1slat a of
the real t tinme recor |€\é;éé(groduct|on fileis awite file.  The application

("1 ayer biagkscar2 blackpiangb loskE, ard the seek time i5i150mss they poreibilidy bbwi ng

“Bur r or el e B Rt idher B AR RO Be et R 02 car 1
the file rqpaed Mhan2T2 brRitks! 1088 blddds RaNd 46\6I66kTarevVsdquéndiallyn the third
step, the DVD RAM devi ce driver 203 checks if real tinme

r ecor alMagoedr taal dimerecerdingrndsepseduction ig pessitte,aarid wben disoplocks.| 272 t he

r o aLEERS P04 BlocRE 25 kel Gl o Flod L FBREAS eIy Bhyon &t tributes
al | ocpgmradusties & Astthaysisleaccording to real time recording conditions Upon

recordi ng, when no allocated/ unrecorded area exist, the nmagnitude of
recor ded décgordinglypthe minimgm gentigisiuscstorage blaglcap®e affectively 1 N 0 v 2002

ool oegRted BrdteploditednTeALIRE sl Pl AldciBhGr BN BSe R teor d « e
| ef t - biogk donneetngatetdada using a seek command SetFil ePointer with

reference to the ampunt of recorded data, and again records the |eft-over
data. r 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
attribute representing that data blocks for the unfilled area are allocated but not
recorded is stored as real time recording/reproduction information, thus allowing real
time playback upon additional recording.

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

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



~That is, as shown in FIG 12A, AV data of 32%1024 bytes is recoriddNOW 2082
al | ocat ed/ unrecorded area of 8*1024*1024 bytes shown in FIG 11, and the
residual area is still allocated as the all ocated/ unrecorded area. As shown

- in FIG 12B, when the anpbunt of data recorded in a variable witten of the

application layer 201 is reported sid@ the allocated/ unrecorded area is
32+ 10disk pjecic#n gy 2 datd blggkisdorthet einimaregontiguns: steeage bipek ase | ocat es an

ot i s £6 S8 il ek SR orle At B Wl PR 200 PAEBRLSIRE 1 ¢ e

ECC bypahobated/urfbesrdedisibers ancalfdcféd 6 tHiRNBleadtd pdeitionedrfePdidkng and an
error is thus generated, a bl ock corresponding to the defective block is

excl udlegkftoom t he al | ocat ed/ unrecorded area as shown in FIG 12D. Here,
when the b r at be di,sti ngui shed,fr each qt her

' nf or mat o% b 3Te el finetReomfita PR B HO R SPred erdhe S 81 R or ded
in a §i I £ nithd W an
exarrp{ﬂgieo ap é&th :ata?/éo glg{bfﬁgf@evrﬁpﬁtte%é%ﬁerg?é\g, Vag%;@%@aq)

i nf or timei renoamsglcepmddcmm lattsibate ioformetionesd tieat ttwﬂletd:arebe played back

recordln/re uction information in a file control o) area when
T T il BT, JE S A PROSMSDt BbHe data HeiRa FOSS IS e 18 DIRKSard 150

(~ ~ gﬁ?&frﬁﬁ 8&%?1%@ s%fmé)ﬁﬁsiei théta‘?ré@e;rﬁ?r(ﬁf‘é %@éné’%?ﬁl% IBkg cal time

recor |ng/re roductron T nformation I n ECO ormat1 on ‘area when

an i delere,chk rbattumetrecom"m/mﬂrdddcﬂcm hftbutetinfoemiatioa miaintains the on. <net hod
of reprodum ng real tinme recordi ng/reproductl on file data> In the first

(step, oagmahatmguneelnﬁma&pn byt hedmnossibiity @ £aalitiee srgordna/epredctiaive
recor% eé’EBﬂHﬁ{ til uﬁé Fedo?%ﬁqléﬁ@ﬂrofducﬁﬂ?%gﬁ?aﬂ?ﬁbhf@t'O” | ayer 201 calls

a Wn erne usin 'e"as 1n OW ng exanple, to

reproduce Aéstd, whernman dspbeatlmy(wmém (O adbtetts defedtvdamidties O a disc upon
Buf f er, 32*1024 NULL NULL) In the second step, the Wndows kernel 202 orders
t he m@pmmoaéw Be %ﬁal l?)eﬁkszt?a ¢ gopiednygstibe ér ranged in WGS'WE%@W%“ the t he

third
rel:(r)rglﬁgﬁ% ; (raép)ér"g@%/& I on 5@?’ %Pg&q%é'bé%trég@? H}Sﬁh%%éﬁ ﬁﬁaiﬁ ?&'bﬁmeefﬁctt he fi
r eadi n@nbgen‘cerm linfosmatioe recbrdéed ir heserceauatyl Wecenstr(smg/ Feprexanié,on

attributes are assigned, AN data as |ong as the for reproductlon S
epr GMHEBANE (TR WBLRUS R og8 BUAGh Rl BloPka S aAUY B G BA

condi pigRRs an'-z"%? WG‘%H c%nﬁﬁ{e?ét]ﬁcfd of ?%%fé&&%%rgﬁ (??fab+|98|f0 EBp)E% fﬂé’%"duced a

read command |n &ati'n oca nrecor e attributes ale
assi gasshbwn md?tIGréﬁd Oa the attsari Harel] wheontheH@S [Dlde shidt ditectakefdctisver 203 to

br ovi BRPTES 1 ¥ SR Pl BrA1ECa st BB TRA iR an D1 BEtEEA Ve PIHKAT R used
e T ahplEaldBidt oM frEbPHG gl RIQRANA ofRefiliy part of Teal
&t %l Sgg[ﬂaéagmgiréprcgfuatmncm:rgmxg? g?‘otmztl?fzgﬂ??ngGnrﬁG EIBIn E)?dg(ral '? E)edgﬁtra: eof art
real Eﬁédgg%a f mﬁé’ﬁdﬁ'ﬂ%é‘? P aF%@f@FUQ’tﬁ‘E ’@ﬁh%j usig@ f8BWE Rer nel usi ﬁg
S,
ker neinv2dtionr dedisctis ot AR pdayerde stip 3601 ZQBd the pilyer eequm a vofumée file.
area from the disc in step S102. A determination of whether real time
recording/reproduction information exists on the volume area is made in step S103.
If real time recording/reproduction information exists on the volume area, playback
of files is set in consideration of the real time recording/reproduction information, in
step S104. If it is determined in step S103 or after step S104 that no real time
recording/reproduction information exists on the volume area, reading of the volume

area is completed in step S105



In the third step, when partial deletion of the file is orderedg Im-]v 7062
DVD- RAM devi ce driver 203 checks if real tinme recording/reproducCtio
attributes are assigned to the file, and del etes data froman AN data area
- according to real tinme conditions if ;t;he real tinme recording/rproduction
attri butes_have been assigned. Upon partlal deletion of a file, a file for
managi ng a 10@reaftan adile s Eﬁ?qi‘ﬂét%&iioﬁg It is-determined whether sealdtmeinder a

T eal SR ep R R b tsf o Sin M SENR  PESBPIRIOL. g Pedl ot o
area umee\déc@ﬁdahgﬁepfodmchbﬁﬁhf@rmatuas exizesvh the r’éb@ﬂl %Bﬁ@k anthdNilgas a

section pertaining to the deletion area, anong | ock rangi ng over
t he b&ghiegonsideration®fthe real tmmeeeecqrdln@érepec@dta:tlpaddfqng\a@pacm steN data in

Stor oB 1R it iF BefeuirindT BESEP S of S5 8 108 el ebtBalilibng space It

AN da I red in
 he AE@?‘?*EE"%*?"’S@‘”W@‘;E&W°“2é’@§‘§‘“E;'?;%f’%g’ 1, ey e%gq"@ 8 Prayactoaicl o

accor ih cgnsidetatiomaftwiethsutite wesl thng/reamman amfonmat/mm tasg. Wien an
appli t|on Qf tthe§3r|6 hod accordi ng to the present invention is an UDF
systeﬁ]e g space |list can be described by a short allocation
descri ptor He'r@ \'ﬁh@h rééﬁb é?@c&ﬂﬂ&/*éﬁnr@&@&fﬁrﬁﬂ%ﬁﬁﬁ 539 IREGBILe t he ECC
bl ock rangi ng over t oundary he del etion area have extent engt hs.

As shetmciune Bréa, gteﬁs mméanWSNDanmanethépeﬁenﬁéE Wiso; whemgealdinever t he

boundar f the etion_area has both a q extenL th and an information
I'engt ﬁeéﬁamgﬁﬁ@rﬁ [anynfgrmationexists Ay adila sonifohbinf tl%ha'@@séﬁﬂﬁ or having
“an ex t gth of "0"|ntheADI|st in an AN
file tesflIBB LS‘?Qﬁea{héﬁﬁiR??ﬁﬁﬂf\és’trtg% éﬁgtnl]%a;rtal ning to the deletion area, in

t he ECC bI cE(ttB 8iis aadchemaim:agew dragram (o {F ] dlsstreccnrdmg ahd réprdducingent ry. I'n
this case, ? Bgddi N gace can be defj ned_as_ an extended all ocation

descr F"BPBFat'd‘F J aﬂﬂlﬂgfm dn@ pPresessiimepriione alhe functip @b tae AEPAMYEIRT i on
file>d I—ngr}gid W ndows

ker ne Algfj rl(‘:(? E%%égﬁgngg%/ﬂ a)rr%tsfl e 8 rE or b‘r:g]tagaé t'taa%ge ?’Zséﬁ time
recordi\ai@édamtodecmndmg and eeprodectqmp| | cat ion layer 201 calls the w ndow

kernel 202 S|n t he Cl oseHan asinthef | 1 owi,ng exa
Cl oseHand| B9ed CPHe?Hé8§é’@69f&s§?%ﬁ” ﬁﬁ’&oqﬁg L@?&Qeoz@egr ders

the Dy %ﬁ?&h %?(té?hhl’ﬁ' itsted hg r@"‘f brécfgte@wh'e%ré&ekgﬁnt SiHethe tffy when

the fil"e closing function 1s or device driver 203
updat writés data:mmpmssedfancmedmgmo @frecerding/reproeuction bandted(\¥) tord tradkt i on

f t d t t t
oes Pyta©T20 & ¢R0F Coraasiah ek ar et (G D St eararl osi aned
to a BhbGdedHb 5@ M.ﬂt@n t&trfeeﬁgadsdfférepze)%s ch@eﬁoﬁh Q%eﬁaﬁ RY¥dEHom a

general file. In this way, a real tine recor g/ reproducti on Ie can be
kecor det®y ata@wﬁdle/dfeald bit rateaVat amndz applisothe lresultdo;awsbup unitviedtl i Aisp, fhd es are

Leeor Seap |
't or G SR0 RS cpACine refo RS AGHor T inatRG SeeTalnd TR BRa. ¢ he
magni Eyekeol csffé)watrbw oo B t'ﬁbrb.emﬁeﬁm ORI IHY AES AR AN By ded i n

each step are assigned as real recordi ng/ rproduction Information to
t he rEeedordédenta velummsatruetaos areq;oleprfldﬂmnmhroinnfonmlpnrafaa tTiheepickup

recor d' nitd 4be<‘,oc>rn?/(<jauCt hgrérgoarpco?reec |]:waeecl$cb\égldyda? erlr];tg a radlo 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 nitially read from the track

buffer, file allocation information, defect management information,



01INOV~p2 20 Furthernore, in the present invention, the control iQ‘HONWtMQ
of a spindle notor is obtained fromreal time recording/rproductton
.information associated with a recording/reroduction bit rate, thus
controlling the spindle notor. (: 0 9 NOV 2002 WHAT IS CLAIMED IS 21 1.

A recordi ng nmedi um conpr.i sing real _tilﬂre files requiri ng real tinme
r ecor ERGRAINGHERIRAUGHSA: bitile infermatien Ate oare; ieadifedvancear aad readRg &b r eal
ti . - . . . ¢ . ¢ -
Foor HE-G5E8 8hRAGhA8 HellbTAE B8R4 RopGaRL Ofk ER! bdRatistied. o

medi uby alse ebaditivf dftihé nsihithum cohtigablds sitrage dlodk isRead frndl thiwdiseprsoluct i on
I nformation includes file indication information indicating that a file

requi Pk writairead kit rate VMadi Thy reast e data imerrgr-corectien deepded R¥dhem as

it or st 4701Re MieicRB Pt Bk Biean RE e 0K bR E0 oGl oo¥e o
| nf or pEddsAatal WREATES irRtradk Buiémi JVIE GRIVelcBHANG/EbRIRGACR bRGIS B STYi ng a

condition in which a playback tinme of a current data block is greater than
a sundetodes thekredddatanand repraducesd/didata.dat a bl ock to be pl ayed back

next, and ipformatign gn a playback ti for. ensuring.,mni num conti guous
Storage. 4 Wik Fecrgineliap aduia Pidals WoRIAtR SHStEAne JRAHENG t he

recor gi | qay e | ' ' il i on of
 ap! PeTACRHPRGIRR HidmTalioh, e SRl TSR BN B! it o0
t he r efithea spindfe inetoriB0efremchiesesondingdireprofiaciagtbitriate irfoenatiamd t he

di nq/ dugtion bit te i ' [ ncl yd I | it f bit t
var uebrodied bR ek tnl e o Bia EhC Taaand B0 Bt Bnlibe’and T
i nfor gﬁﬁo@é‘nﬁﬁépﬁﬁ@élﬁﬁ a"@érbotrﬁ@ch%‘?ﬂ%ﬁ\ms- 6. The recordi ng medi um as

clarmb, rea

clainmed In ereln the time recording/reproduction
i nf or mat i ofrlGuBtisarviewshosirsg thesflomaf contral fooeddrdinglitepeodudingdata on of a

15! o B RSB bbb b othob A B R v m "
| nforgthpﬁmggeWﬁa%&ngpgtbgpous storage bl ocks is determ ned

dependi ng on max| mu me of the current data bl ock.
The RTRW system is comprised of an application layer 201 for producing a

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

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

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

214 in a computer main memory 215 in real time and a process for reading the A/V



8. The recording nediumas clainmed in claim3, wherein the m ni n*grq v
contiguous storage block are determned in. accordance with a siZe (yfo ,ZUUZ
error correction code block unit and a maxi num seek tinme of the current
data bl ock. 9. The recording mediumas clained in claim8, wherein the real
time recording/reproduction informatid8n further includes block connecting
i nf or 4atei Bargdin heraiey magasy R dhfosightane A Araadercdtl riripadorned iya
bl OCF@ Ittt% aﬁﬁo |ish real time reproduction. 10. The recordi ng nmedi um as
cl ai nEHY S‘é‘ i¥i%3, wherein the real time recordi ng/ r epr oducti on
i nf or mat i opof Bkample, tE fui@ionadiid RTRVY dyaidh WBingPa Windiowalketfefigat i f an
end portion of afile is not filled wwth data by the m ni num conti guous
st or adwidgdirito coaatmndfafile tbawhicheealtime Irecbrding/teprioduction attrikutes are

her ebipvidiet AllaCaTPRET AL arit SR BRI A ST RAF BT AR REIUO] Ldes
Cur r eghq Kifkidsind anttRESE Bividé S RIRABAS Rliff ndhAbE dbBEM SR FfERINg W F/.1 NI
whet her a curre Ile I's arranged so as to be recorded/ reproduced in real

time.912. The recording nmediumas clainmed in claim3) further conprising a
space area, wherein the real tinme recordi&g/re roducti on i nformation

further i nEMeiRQM of ceeatipga fealimey@aerdingen i8R fileRii cati ng t hat
| . . b q
ereadi ng. I Hefrst Sleit ' Windbu Keitel AR (dhaicetion prifraififiy Bi&Tack).

r eadi calledt tortriclateng rehl time reéordirty/regbduction filelis 2 érelatesfilel SThelhe recor di ng
mediumas clainmed in claim3) wherein the real _tine recordi\?\glreproducti on
("'i; nf or ABRliGAtionUayeeL0] assigne 4 file attribute aghilbE_ART RIBHTEORTRWtosa Np~~ ~~~ 23

7ndi catj . ' . LRS:
repl a@leééi' %&"‘?ﬁ‘;eC%Sg‘?{e*?ea@ég%ﬁﬂ%@ﬁ%”?@%@'ﬁ’?ﬁ‘ﬁ&@é‘% %oﬁ%&%ﬁh?‘é@lﬁd&&%l aim 3)

wher ekérnigh@oresd intthedollagingdxagiplepr oduction i nformation includes file
buffering informati on associ ated with an anount of data to be initially
read from gxaumpleFightangdle sfreateldle witten data to a buffer at a tine. 15.

The r@'ﬁvﬁLéwgﬁLﬂﬁﬁﬁﬁﬁl%ﬁddﬁw aPm 3, wherein the real tine

recordi ng/ repr ormati on 1 nclfudes contiguous

recor di ng/ trefeosedridostepy e Wihdowsikeme! 20assrdérstheblVDoRAM devisef or
controlli ng the real tinme files, the conditions including file defect
manag@i¥eit 20 QFtRAte &filesi 1 e all ocation information, file buffering

| nf or mat | offy yafhidtap e FVDMRAM G B} 563 deBlifidteshor age bl ocks of
FILE_ATTRIBUTE_RTRW attribute when the file generation function is ordered.
When the FILE_ATTRIBUTE_RTRW attribute is designated, file control information
is stored in an extended attribute area of a file entry, a stream directory ICB

(information control block) area, a file identifier descriptor area, or a file type area or

a

flag area of an ICB TAG field in a file entry. Here, bit rate information can also be
set when an A/V file is created.

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

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

example: SetFilePointer (FileHandle, 810241024, NULL,FILE_END)



16. A recording nmediumconprising real tinme files requiring realg,t,i
recordi ng/ reproduction; and a file control information area of apJnNBx;rgﬂsﬂZ
disk format (UDF) systemin which real tinme recording/reproduction
- information for ensuring real tinme recording/reproduction of the real tine

files is stored. 17. The recording melumas claimed in claim 16, wherein
the file control SetfilgBilratesdrilebiangiesbitiate) udes an extended attribute field

" ecar i gy PABFIRYE. &\ SakreRinsR AT ol ol ik Corflreblicion o0 um o

cl ai g pre-atlogatddlin, advaekeids ahallé&rbdiuniBcdraed statedigiggtsiuct i on
I nformation includes file indication information indicating that the real

time BethileBitjater @ ilektandie, hifratek oreien yhespthedapplication ayerkrowsea bitdi ng
" or i) B AR 468 oBndingring BI'afe Pugdienifioet 7B ote g e bidfig™ ' "
| nfor spdteRTIaykn (tRE MAMBE dT'bIGeKS %ﬁa dByYHEURP F &Y bedittred 85 §9& dBtaPCks

satisfying a“condition in which pl ayback tinme of a current data block is
gr eat area hecessasy forakeahtimediecoidimg/seproductienl in anwallotatedéunrecorsded statea bl ock

For  cHRBERG SRETRRATEL | quous otor age. 20, The recording hodl umas
LT T B Sl g2l U s, e <
r ecor drivey 2@ tadeek farra filef ormati on is stored. 21. The recordi ng nmedi um as
nfor mat | ol 1N idciteR e DVDREM B8vieneBivet 203 serts abLieha —— . o
cl i n PR o e Rie s B AR AT 8, it oI e Thdes &

st r easeeking dtnctidrCRNG sgoures an @llocated/urirebbried) ddtacdrdafasrlatga-as yis¢ em i n

which the real tine recording/reproduction information is sjored. 23. The
F ecor NG FRlcHERKIAG 2EFOIRIASHAC P FOOUavS: SPFRGE, GRS (176

recor gi di ' t g ' ; fy indi MaTo gy tion
S A S e S S CRR L L S N Y
The rsunimlimgontduous sorageboxk, and ditaiate R¥ormdtersispeciediadhet i e

recor di na;\rgpr oduction information.includes at |east .

| | f
" ecor BFFIGNPABPRLAIBE( BRSO R ackiclias) subRS. F5BBPWRAD BICon! a ORGP
cont | GYGUReHINBALR IRy BRhHABGr AR ARCCIUHRIFR darPbayback i me

of a current data b I's greater than a sumof a seek tinme and a read
ti me 8llocatddt a bl ock to be played back next) and information on a playback

time for ensurin I ni nym conti guous storage. .25 The recordi ng medi um as
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time recording/reproduction file is a write file. The application layer 201 calls a
Windows kernel using a write file as in the following example, to store real time
data:

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

In the second step, the Windows kernel 202 calls the file recording function
of the DVD-RAM device driver 203.

In the third step, the DVD-RAM device driver 203 checks if real time
recording/reproduction attributes are assigned to a file, upon calling the file
recording function If the real time recording/reproduction attributes are assigned,
A/V data to be recorded is recorded in an allocated/unrecorded area according to
real time recording conditions Upon recording, when no allocated/unrecorded area

exist, the magnitude of recorded data is reported to the application layer 201 The
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Here, when the bit rates for sections can be distinguished from each other,

m as

information associated with the bit rate for each section can be recorded in a file
control information area. That is, FIGS. 13A and 13B show an example of a plurality
of bit rate values (here, V,, V, and V;) and information associated with sections
stored as real time recording/reproduction information in a file control information
area when different bit rates are provided in different sections. FIGS. 13C and 13D
(\M p show an example of one bit rate value (here, V,) stored as real time
recording/reproduction information in a file control information area when an
identical bit rate is provided in the entire file data section.

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

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

example: ReadFile (FileHandle, AV_Buffer,32:x1024, NULL,NULL)

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

driver 203 to read a file.
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device driver 203 checks if real time recording/reproduction attributes are assigned

(. to the file, and deletes data from an A/V data area according to real time conditions
if the real time recording/reproduction attributes have been assigned. Upon partial
deletion of a file, a file for managing a dummy file or an ECC padding space list is
created under a root directory on a system file.

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

is arranged in ECC units. The deletion area is allocated to a free area as shown in
FIG. 14B, and an A/V data section pertaining to the deletion area, among an ECC
block ranging over the boundary of the deletion area, is called a padding space.
A/V data in this padding space is managed as a separate file on the system file and
stored In an allocation descriptor (AD) 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
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deletion or writing. When an application of the method according to the present
invention is an UDF system, the ECC padding space list can be described by a
short allocation descriptor.

In FIG. 14B, the A/V file space and the padding space of the ECC block
ranging over the boundary of the deletion area have extent lengths. As shown in
FIG. 14C, the AV file space of the ECC block ranging over the boundary of the
deletion area has both an extent length and an information length, but the padding
space is managed as an allocation descriptor having an extent length and an
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
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 AP1 to
close a real time file. In order to close a real time recording/reproduction file, the
application layer 201 calls the window kernel 202 using the CloseHandle as in the
following example:

example: CloseHandle (FileHandle)

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

203 to seek for a file.

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

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

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

recording/reproduction can be effectively performed.

a?K
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1. A recording medium comprising real time files requiring real time
recording/reproduction; and a file control information area in which real time
recording/reproduction information for ensuring real time recording/reproduction of

the real time files is stored.

2. The recording medium as claimed in claim 1, wherein the real time
recording/reproduction information includes file indication information indicating that

a file requires real time recording/reproduction.

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

4. The recording medium as claimed in claim 3, wherein the
recording/reproduction bit rate information includes controt information of a spindle

motor.

5. The recording medium as claimed in claim 3, wherein the real time files
have sections with different bit rates, and the recording/reproduction bit rate
information includes a plurality of bit rate values corresponding to the different bit
rates of the sections, and information associated with the sections.

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

“s3(' 10990& () -

N
M!f&l0%g& ()-M' 1109 ()-L', 109 ()-G 10 10,,,/. 6/|0aE?Fv@29“2
| 00000001" 1bC 1 10f 10%&' () - YI0% () - &10%& ()- 10



1045M655+6~6dCm\V " 10%
$10%&' ()-! 10%@&' () - FLO%@&' () - 10%@&' () - 10%@&' () - @O%@& () - ~666
7n777dENN "10% " 109%@& () -y

F10%@& ()-| 109%@& () - @10%@& () - 10%@& () - 10%@& () - 78j 888* 9q9aBmN/ " 10% 109G
V() - L*#10%@& () -! (#10%&' ()-Z' y10%@& ()-11% 10%@& ()- #10%@& ()-q999: E: 2; 3;
4:5: dYNC' 10% 10@ 10@ 10@/6" 10%@&' () - | FA10%@&' () -
2109%@& ()- S/ 10%@& ()-1-" 10%@& ()-5; B:op;

=>?A} [ OYWC! | * ‘ThEYhivdidokding ' AeURin ) - 4s ' AIBHBER () - Blairh 1 Qa1 UGhérbirB 186 u& () - %

0% U&
10-- ! -

0 1 NOV 209

O RRER S b b e BB i di

D #10% b (wakirhim seiék @Prelet the clirrdit atekblogk ! ' 109&&& () -! " 10%uu& () - @' 10%u&
MVWMWOP_= 19" 10%&' ()-!9" 10%& ()- Y10%& ()-&10%& ()-F 10-u 10-u

10-ul 2"10% u& () - PQATTUl UWWb_= ' Y+#10% | & () - ! Y+#10%O0p0& () -

Y+#10%p§ () - TheOrek@fidg dnédium: 'as0UBintdd iR’ IR 3% WwherdiatHE WAL P=

| Y+#109% | & &10965& () - @ &10965& () - @A0%& () -z 10TT 10TT

10TT! Y+#3O¥igHeus )storéw] * grggdetermined in. accordance with a size of an error

1051 2#108&fadtibn Woda bibER Ukit ahd X mARURtsdektimd QKB eBrént-data block.

()-@L

(.

9. The recording medium as claimed in claim 8, wherein the real time
recording/reproduction information further includes block connecting information for
connecting blocks for the minimum contiguous storage blocks, to accomplish real

time reproduction.

10. The recording medium as claimed in claim 3, wherein the real time
recording/reproduction information further includes attribute infformation indicating
that if an end portion of a file is not filled with data by the minimum contiguous
storage block, data blocks for the unfilled portion are allocated in advance but

unrecorded.

11. The recording medium as claimed in claim 3, wherein the real time
recording/reproduction  information  further includes current real time
recordable/reproducible state information indicating whether a current file is
arranged so as to be recorded/reproduced in real time.

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

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

15. The recording medium as claimed in claim 3, wherein the real time
recording/reproduction information includes contiguous recording/reproduction type
information classified by conditions for controlling the real time files, the conditions
including file defect management information, file allocation information, file
buffering information, and information of the minimum contiguous storage blocks of

real time files.

16. A recording medium comprising real time files requiring real time
recording/reproduction; and a file control information area of a universal disk format
(UDF) system in which real time recording/reproduction information for ensuring
real time recording/reproduction of the real time files is stored.

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

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

19. The recording medium as claimed in claim 17, wherein the real time
recording/reproduction information includes at least one of recording/reproduction
bit rate information, information on a size of minimum contiguous storage blocks
satisfying a condition in which a playback time of a current data block is greater
than a sum of a seek time and a read time of the current data block to be played
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20. The recording medium as claimed in claim 16, wherein the file control
information area includes a file identifier descriptor filed of UDF system in which the
real time recording/reproduction information is stored.

21. The recording medium as claimed in claim 20, wherein the real time
recording/reproduction information includes file indication information indicating that
( ) B a file requires real time recording/reproduction.

22. The recording medium as claimed in claim 16, wherein the file control
information area includes a stream director ICB (information control block) field for
UDF system in which the real time recording/reproduction information is stored.

23. The recording medium as claimed in claim 22, wherein the real time'ﬂ
recording/reproduction information includes file indication information indicating that

the real time require real time recording/reproduction.

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

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

26. The recording medium as claimed in claim 16, wherein the file control
information includes a file flag field in an ICB TAG field of a file entry for the UDF
system in which the real time recording/reproduction information is stored.
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recording/reproduction information is stored in a file "RTRW_TS.VOB" in each real
time file respectively, and having a real time regvritable (RTRW) format.
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29. The recording medium as claimed in claim 27, wherein the real time

recarding/reproduction information includes file indication information indicating that

the corresponding real time files require real time recording/reproduction.

30. The recording medium as claimed in claim 27, wherein the real time
recording/reproduction information includes at least one of recording/reproduction
bit rate information, information on a minimum contiguous storage blocks satisfying
a condition in which a playback time of a current data block is greater than a sum of
a seek time and a read time of a data block to be played back next, and information
on a playback time for ensuring minimum contiguous storage.

31. A recording medium as claimed in claim 30, wherein the real time

C

recording/reproduction  information further includes current real time
recordable/reproducible state information indicating whether it is possible to

record/reproduce a current file in real time.

32. The recording medium, comprising:

real time recording and/or reproduction information ensuring real time
recording and/or reproduction,

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.
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a 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.



