04/ 01/ 2007 1 RECORDI NG MEDI UM FI ELD OF THE | NVENTI ON The present
invention relates to a recording nmediumfor storing real time 04/01/2007
recordi ng/ reproduction information, a nmethod and apparatus for recording
and reproducing a real tine file based gn the real tine
recordi ng/ reproduction informat erating nethod using the
real time recording/reproducti orﬁﬁgm(f’lll@ beEgCRI PTI ON OF THE RELATED
ART In a conputer or audio and/or video (AN) apparatus constituted of a
file systemfor an ANfile required to be recorded/reproduced in real
time, control FJEEB%TH&INVF%C}@MU ng that the ANfile is a real time
recordi ng/reproductlon file is not recorded in file control information.
Thus, it is inpossible to reproduce in real time a file conprised of data
bl ocks phySI Cahk Ypresent tigveREoR Nrefitdse P adiedSrdiRd imédi @Y §Br istorideh @41 airfe

| ogical ly successwe Here, a conventional file system as shown in FIG 1,
is conprised sfcording/reprnduction informationt aanethed, and) appesathe fot recofding aind e,

i nformati on onth 05|t| n ,.of f i nfarmation t he ssibility
or i npossi bi | F#° 1:\geﬂla‘ief‘ollg %S’a%{%f Pf gthe (é “mﬁnffcf’{‘f ‘{) g?rbr ed in
posi tions deshﬂéﬁiaﬁ@n tb?{ldtariﬁe Bﬂf)ér&ufgqﬁéthéﬂ udif @6 PR {8 re fe i-ddu%tl&{‘ a
disc is read, file control ormation is first read, and Ipe data in the
positions demf@;mmgd by the read file control information is then read and
reproduced. Such a nethod of allocating a block of a fixed size used in
the conventional file system cannot guarantee real tine reproduction of a
file. That i sprgERPHCNOFEIPRESIATD @kt he conventional file systemis
described by taking as an exanple the case in which two files occupy

bl ocks on a disc as shown in FIG 2. Here a file A, requiring real tinme

reproduction, occupi es bl ocks
P ' 'In a computer or aud(l:o and90r video (AW) apparatus constituted of a file system for

an A/V file required to be recorded/reproduced in real time, control information
representing that the A/V file is a real time recording/reproduction file is not
recorded in file control information. Thus, it is impossible to reproduce in real time
a file comprised of data blocks physically scattered on a recording medium even if

they 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 methlod 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
] asan example the case in which two files occupy blocks on a disc as shown in FIG.
2. Here, afile A, requiring real time reproduction, occupies blocks 0, 3, 5 and 6 of

‘ ;he disc, and a file B, a general file, occupies blocks 1, 2, 4 and 7 of the dise.



the disc, and a file B, a general file, occupies blocks 1, 2, 4 and 7 of
the disc. 04/01/2007 2 The process for reproducing the file A ig4g@]d/2007
follows. In the first step, block O is read. In the second step, block 3
is searched for. In the third step, block 3 is read and played back. In
the fourth step, the block 5 is searched for. In the fifth step, blocks 5
and 6 are read and pl ayed back. In the conventional file system since

i nformation aspRGrédeedforkdplodiRlg the IR A i€&F0H6RE/ r eproduction is not
recorded even when recording a fglle requiring real time

r ecor di ng/ r epribthechinsiotiep, hlagktlds aadangenent for real tinme

recordi ng/ reproduction, i s of ,considered. Thus, real time reproduction nmay
not be achi evél! eﬁqﬁanéisé?p’{)ﬁgf(?ilf%eaﬁq’ﬁig?r‘ exanpl e, a video file) of FIG 2

requires real [ftHERhird S©p.HBIHE 3 Readdild Jii}RaGaEENti Onal file system arranges
data files wthout consideration of theé requirenent of real tine

repr oduct i on, It thedowtlustemghableck & désseahedfori nt er rupt ed during pl ayback. In
order to record/r oduce.files in real . tipe, the sumof a seek tine and a
Cead time muodh b e plcks S ant Bripat i Pt B dhown o the fol Lo ng
expression: seek tinme + read time < playback tine ...(1) 1In order to

prevent a screen frombeing interrupted, a next block nmust be searched  for
during readi nip dhed compntionadi filg syseo, rsime  infarolatibe fasseeidtét withx reabltonk | s

read. However, in an apparatus for driving a dis¢g su as .a conpact disc

() and 2 "drep Pl Pf%t¥f°@M?n‘§%_%@gﬁ“$?§§f;FW%&?%ntl_ybl

onger an : . L BPOSSi bl e
g ofd%?g‘)'rehfdﬁﬁct omn, Q‘aﬁﬁﬁla;g%ﬁ%%{&? or'réd RinfeGRES %%#8%\.}0318{}?@3

if the next block I's hot physica acent to the cur SUMVARY
OF THE | NVENTh@Nonsidered. Thus, real time reproduction may not be achieved.

That is, the file A (for example, a video file) of FIG. 2 requires real time
reproduction, but the conventional file system arranges data files without
consideration of the requirement of real time reproduction, thus causing a screen to
be interrupted during playback. In order to record/reproduce files in real time, the
sum of a seek time and a read time must be smaller than a playback time, as shown

in the following expression:
seek time -+ read time < playback time (1)

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

adjacent to the current block.

- SUMMARY OF THE INVENTION



04/ 01/ 2007 3 The present invention therefore provides a recording nedi um
conprising real tinme files requiring real time recording/reprodgat/ign/ 2809
a separate file in which is stored real tine recording/reproduction
information for ensuring real tinme recording/reproduction of the real tine

nf ormat 1 on 1 SLTEIBFER! Inyyiop SRS S P TS SR BE A S 1 1
reSpect vel y, (BBckeaYPSiaPinE RRbckigBoANch RS PR HRRRhich ToRof@el i

recording/reproduction” information may include fi'le indication information
i ndi cati ng t hatalt hiéme eaktcdrdimg/réprodxtion equfarmatienl fori mensuring real time

recording/reproduction. The real timne recording/reproduction information
may al so i ncl Jg@rélpgﬁggg%lcgﬂ%ogﬂlerﬁz o‘ﬁﬁbl reproduction bit rate
i nformation, information on mninmum conti guous storage bl ock satisfying a.

condition in which playback time of a current data block 1is greater than a
sum of a seek Theesepazate fike in edithttheeabtimaredatdagirbpodudtion bdomiatipads sti@dk next ,

and information qn a_pl L e for ensuri.ng _m ni num conti guoys
storage. In O il M&ﬁﬁ%@w %ﬂw@ﬂ{ﬁuaﬁﬁg%a@ﬁpa&e& F@ggﬂiﬁ‘%
medi um COmpr &) Nt SRbvritdbE RN So AU TR0k Bine! BB duction _
recordi ng/repr%ltliuctléon; and a vo?ﬁrr% structure ar ezia o‘?%ran Fe a%tuecrﬁ%lned
file system i mfadmation nmystobuededile adicatiominformatiorindigatirgpha dheorealaime files
information for ensuring real, time recording/reproduction of the real tine
files. The rEguirereabtimedgsardingrerspdustioBti on i nformation may include file
indication information indicating that the real tine files require real
time recording/reproduction. The real tine recording/reproduction
i nformati on nilie fdabtimee Redoidifg/pdprodigtivn Miemadtion gl ingudepriesky ohe on bi t
rate information, information on ninimum contiguous storage bl ocks
satisfying a EeAHRE/BArdycg kihraly Wformagion, ipforgation e UMM, SRHIEYPBE k

storage block satisfying a condition in which 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.

In another form, the present invention provides a recording medium, comprising real
time files requiring real time recording/reproduction; and a volume structure area of
a predetermined file system in which is stored real time recording/reproduction -

information for ensuring real time recording/reproduction of the real time files:

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

recording/reproduction.

The real time recording/reproduction information may also include at least one of
- recording/reproduction bit rate information, information on minimum contiguous
storage blocks satisfying a condition in which 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. -



is greater than a sumof a seek tine and a read tinme of a data block to be

pl ayed back next, and information on a playback tinme for ensuripg /@iy pygmy
contiguous storage. 04/01/2007 4 BRI EF DESCRI PTI ON OF THE DRAW NGS Tlhe

above objectives and advantages of the present invention will becone nore
apparent by describing' in detail preferred enbodinments thereof with
reference to the attached drawings in which: FIG 1 is a viewillustrating

the one-di nenspma pBECRIPTIOR OF TR PRAWINGS medi um  the structure show ng
the rel ationship between file control information and file data; FIG 2 is

a viewillustrating an exanple in which two conventional files occupy

bl ocks on a di.gc; ,FIGS.. 3A through 3D sh exanpl.es of stgorage of real tine
recordi ng/ repr L?P_f’Y% Je‘?i‘tvﬁﬁ'[‘fgﬁ‘gvainﬁﬁﬁsr?rg&@ﬁs dBYe@PHE)"ngF prEgent

I nvention; Fl %gpztﬂ%ﬂt?% ges\éﬁﬁin'ix_{_hétiéiLéx%féd% efBoditRAR 'ﬂf‘eg%oﬁ*“)i‘ﬁh%rernﬁél{o the e

files accordi pr eSent ention, conprised of m ninum contiguous

st or age bl ocksftadhed dpwitdsdabechiclon a disc; FIG 5 is a viewillustrating the
one-di mensi onal structure of a recording nedium for recording real tinme AV
data all ocated into. mninmm contiguous storage blocks according to the

present i nVeniQn i1y iIfArAk G AL BinldRIal B! &4 A TR A GO

copying a file conprised I mum cont 1 guous storage ocks accotding to
t he present i thesnbetor;shéwig the relatianshipobetwesntfilé tdntrel infdrinagomanidfile daici ng

nmet hod using real tine recording/reproduction information according to an
enbodi mrent of the present invention; 04/01/2007 5

FIG. 2 is a view illustrating an example in which two conventional files occupy

blocks on a disc;

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

attribute information according to the present invention;

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

on a disc;

FIG. 5 is a view illustrating the one-dimensional structure of a recording medium
for recording real time AV data allocated info minimum contiguous storage blocks

according to the present invention;

FIGS. 6A and 6B are views illustrating examples of copying a file comprised of

minimum contiguous storage blocks according to the present invention;

FIG. 7 is a flowchart illustrating a reproducing method using real time
recording/reproduction information according to an embodiment of the present

invention;



FIG 8 is a schematic bl ock diagramof a disc recording and reproducing

apparatus applied to the present invention; FIG 9 is a view shguw/pg t9§07
flow of control for real time recording/reproduction for a real tine
rewitable system FIG 10 is a bl ock disgramshowingtheflowof data for

real time recqrding/reproduction for al ti rewitaple syste FI G
11is aview HbudivaichtmatPlaskdiaeram t a divsecarding an reproducing apparatis

unr ecor ded/ un : Lea: .eal tinme recorded/reproduced file; FIGS.
%gb@%%egxgéeﬁﬁgv&%ﬂ

12A through 12D are vi ustrafing exanpl es of recording data of a real
time recorded/reproduced file; FIGS. 13A through 13D are views illustrating

provi ded 1 1 RS BAYIGEHOBHEBRAT GG aeh ime atcorBrerepebefa B ovi ded
in the entirefj . on...and FIGS. 14A through 14C are views
ot P AR bi

illustrating partia real time recorded/reproduced file data.

DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Preferred enbodi nents of a

recordi ng medium for stori n‘gbre‘al time recordi ng/;gproducti on jnformation,
p

a real time rE&r dOnds ahdlpehrdismramy shomingothe dloy apfpslate Jor rsalg ting | e
operating net 4S] : i r i production information
w Il now be dglegzgr“ %grrotgpgt}cfrn?f%a%%ﬂ?ﬂlg rgﬁﬁ{églr?er%ét&@f awi ngs. FIGS. 3A through

3D show exanpl es of storing real tinme recording/reproduction information
(this can be called real tinme recording/reproduction attribute 04/01/2007
6 i nf or mat i on¥IGddds aiviry Hiystraingrneesanplg ohallecating anapregopdad/ynallpgated 34 t he

real tinme re&rggﬁ{é]x%/a{tﬁﬁléﬁ%gféehﬂgbljoﬁﬁc%ﬁﬁé;i on can be provided as an

attribute to each rea

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 ﬁie 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 recording/reproduction

information (this can be called real time recording/reproduction attribute



file. As an exanple, the real tinme recording/reproduction attribute
information can be stored in a extended attribute field in a fib?/@q_’t/yogw
a streamdirectory ICB (information control block) field when a file
systemis a universal disk format (UDF) Lsystem Alternatively, the real

time recording/ reproduction attribute i nformati on can tored. .n a file
| dont | {1 6 doSRPRBGR FeBRiRe ' e MESeRy BUcnRioR: s SEMMRIG o BF BoLiBRg an

ICB TAG field re&rané/fégﬁodﬁpﬁanvmfomsﬁsd &8 b%;BMVYdeﬂaaﬁ aR Stetithd ©adh feal meont r ol
information area o file structure area. As shown in FIG 3B, real tine
r ecor di ng/ r epifibeluks aroexaatpie, itheued timd eeordinghaprbductior attibite irfomaatiobheas t or ed
in a predetermned area (information area) i.p each file Fg{r ex e, in

the case of abFafired jma exishfsd afmhue 4§ Y Qe Pirg ectory 1
recordi ng/ repy, j: I ] ' : r ' file
nanmed | R%Mgmgﬁ%ogk%%pﬁﬁﬂdg }fé&%‘i{ 1% gg]eﬁﬁg ?re%rv g%%? | nfg‘??@ roduci Ing

attribute infeyswhion for each file can be stored in a separate file. As
an exanple, real tinme recording/reproduction attribute information can be
stored in an information file having an RTRWformat naned RTRWTS. |1 FO As
anot her exanpl t Iy 14 : a real wtime
recor di ng/ repfqglgﬁlc ?%i ] Q‘? tr%lbtﬁ{.‘é}figctr??d(;{?#{ge %&ﬁc@%a@@% %&88{'%}?1‘011 gﬁv%% une
structure aregofedinadll€idenfieralebdriptorsfididict file eyprIfRid, oaa fhbpdisd arfioftd &8  3D.
Therefore, when real time recordi al_géirieproduction attribute information is

stored in t hECR dAGhEeld inaBleenty.aTbafilsrentry pen i qalled o file copal informptéon DF
system the r%?llgﬂﬁﬁestﬁx@&?e{gwg/ reproduction attribute information is
first interpreted upon nounttng a volune or opening a file, and data is
then recorded/reproduced in real time according to the interpreted

i nformation. 04/01/2007 7 Real time recording/reproduction file indication
i nformati on (Asghown iellG. 3B reat timg recording/reproduction attribute information for

each file can be stored in a predetermined area (information area) in each file. For

example, in the case of a real time rewritable (RTRW) format, real time
recording/reproduction attribute information can be stored in a data file named

RTRW_TS.VOB.

As shown in FIG. 3C, real time recording/reproducing attribute information for each
file can be stored in a separate file. As an example, real time recording/reproduction
attribute information can be stored in an information file having an RTRW format
named RTRW_TS.IJFO. 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.



file") representing that a file requires real tine recording/reproduction
is included in the real time recording/reproduction attribute ioa?mmgzggnq
Anong information on the size of the mninmum conti guous storage bl ock
satisfying the condition of expression %, reproduction- tine information

for ensuring nj njmum contiguous storage, recording/reproduction bit rate
o or mat on Real SF b mtne R SRuED IS Bicefio BEoTRLOR B o RIBTUAN on
type, at |eastzjo L0 LLd k: e ction
At Eribute i nf oradrroaenti BhOY ER ik fed e odtng hERANANAN SORACLC, ON
t he conti guousn theeenl dinrgecapingdemrbdwnion ypdbute irfonkdtionn Aeaegliaformation

predeterm ned as faollows: type A = 10.08 Mps, .type B. = 1;4 Mops, type C =
8 Mops An at t PPiR €z ebthe Juinimyny cppBgyous Sﬁorqgéél%fiesﬂeeﬁ’r%ﬁm y‘or&ﬁﬁ%géd so as

to be record 0 LR Leal t e oY ting
the ourrent. r arerimot 1Bfbdhid Bne dftEmabortfor Bty hiiihfy ERRIGSET |
i ncluded in t kerageakechidiBy/repaminctbm Gt £4¢ dalfoerhativh, aindr infereationf ey #d i on.

Real tine recordjng/reproduction bit rate information is _stored in the real
tinme recordi SRticEpRsTetRidingfreprodnctiontye aflsastane ean bagtesd ke real time

recordi ng/rep | | L. rat.e | d 4 Chl ' [t i on
associ ated wi {eﬁ&?ﬁ{g{ r?}&gﬁﬁnfnoa?&@#tc%@&@aﬁfg% ?%ﬁ%es%gecﬁegg?e% QF g‘?&a

posi tion i nf oA iapd)C,Cthe &umtigheusettcbrdiigh@piodattidn e information can be
recordi ng/ reproduction attribute information. The maxi mrum al | owabl e val ue
of the real Predsermdaglafifadpwepr oduction bit rate can be further stored in
the real tine recording/reproduction attribute information. Here, the
control information of a spindle notor can be obtai ned by using the
recording/re NGt 108 Mbps! BbeB = N MM iypaC + e Mushdi tion, file defect
managenent intformation, file buffering information, file allocation

I nformation, etc. can be included in the real tine recordingtreproduction

o 10UL S 0RTRRAR: bl rkh e or RO SRR BRI Rkon 1S

repl acenent Qfac@dém%ﬁl‘éﬂﬁééﬁ in real time, i.e., an attribute representing the current real time

recordable/reproducible state of files, is also included in the real time

recording/reproduction attribute information.

Real time recording/reproduction bit rate information is stored in the real time

- recording/reproduction attribute information. When the recording/reproduction bit
rate is changed in each section, information associated with a plurality of bit rate
values and sections (e.g., position information) can be stored in the real time
recording/reproduction attribute information. The maximum allowable value of the
real time recording/reproduction bit rate can be further stored in the real time
recording/reproduction attribute information. Here, the control information of a

- spindle motor can be obtained by using the recording/reproduction bit rate

information.

In addition, file defect management information, file buffering information, file
- allocation information, etc. can be included in the real time recording/reproduction
attribute information. That is, if file defect management information is stored in the

real time recording/reproduction attribute information, replacement of a defective



04/ 01/ 2007 8 block with a spare area is not attenpted when readi ng or
witing fails, and further reading or witing of the defective $h9@l j5007
not attenpted. For exanple, file allocation information such as

non-al |l ocation of a defective block replaced by a spare area as a data

bl ock_ can be stqred in the real tinme rgcordin /reproductijon attribute
i nformati on. FlﬁPé(‘Bulﬁfiéparﬁareﬁﬂﬁmtﬁa@msﬁda'é@ae%ﬁl&prwtfl}g  ag erof dat a

to be initiall . - fi f . unt of data to be
recorded in tt{éa({u?@g&%ﬁ%gfrﬂlélta&gaﬂér%@%{égﬂgﬁésl{o& Be Stored as the real ti me

recordi ng/ reproduction attribute information. Instead of individually

storing many real time recording/reproduction attributes such as file

def ect managedorexampple e allesation infosmatiomwughias Ron-pllesaren ofsdeiestiye black
buffering inf i on, cqondi ti o f (0] L1 j real, ti .lles are
classified i ntrgrgl ypeg)? 2 %E%etﬁga ia%\f%;h%:taat ;%éor?%ﬁp&{ ?1)8 %:tplgcslsll%f hlgd}%ptféﬁslgi S

recorded in aréading/rdprodut@SOAtRibae/ inPRhAHIC il buffetify infdrnatiet &sbdlhted mat i on
area. In this way, easy real tine recording and regroductlon can be

achi eved. For vdtbathp paountof datsl tp baiinigallysed fiom a frackobuffar iané theamapmnt 9 ovi ded:
type A: a dat i,t.rate of .1 Ngfs i ppossibility of allaocati,on of.a data-
bl ok o a aoract b Bt eIk chfBRE b b Lo e ifdeBite T %o
reattenpt of  pRefliifgreprdiubtibattibué infori@A6h.Ng; and type B: a data bit rate
of 8Mops, possibility of allocating a data block to a defective block

repl aced by a spare area, and inpossibility of reattenpting readi ng upon

oal e i1 BSLRRRHRRRIA Sontdmatiradins wtonetur it iogrB i oy ng

bl ocks on a dmcﬂﬁﬁeﬂrﬁ&d’agelh&thﬁ&maﬂb&%ﬁ@&ﬂdwﬂﬁ&ﬂﬂ&ﬂaﬁﬁl, buhd Bledufterigg fi e
requiring real time reproduction. If a mininmum contiguous storage bl ock
sat i sfyi ng t hiaferovagion, the cerfditons ferseintmllingirsaldongfiles et aldssified into types,

and the information of the classified types is recorded in a real time

recording/reproduction file attribute information area. In this way, easy real time
recording and reproduction can be achieved. For example, the following types of

information can be provided:

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

upon failure in reading; and

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

failure in reading,

- Meanwhile, referring to FIG. 4 Showing an example of real time files comprised of
minimum contiguous siorage blocks occupying blocks on a disc according to the

~ present invention, a file A is a file requiring real time reproduction. Ifa minimum
- contiguous storage block satisfying the condition of expression 1 is comprised of
four blocks, the file A is recorded in real time in units of four blocks. That is, the

real time file A occupies blocks 0, 1,2, 3,5,6,7,8, 11,12, 13 and 14 on a.disc. A



four blocks, the file Ais recorded in real tinme in units of four bl ocks.
That is, the real time file A occupies blocks 0, 1, 2, 3, 5, 6,03i/08_|i</§é07
12, 13 and 14 on a disc. A 04/01/2007 9 general file B occupies blocks 4,
9, 10 and 15 on the disc. The general filge B not requiring real tine

t Or

reproduction has a, pj ni num conti guqu e blogk ¢ rise of, one

bl ock, and on§e8?rahﬁieg$ B?W&P?EQ?gﬁgeczl fangggr?é‘ S UE%n g%’tebaﬂéﬂ‘? ts bl ock
generally corr @%%% t I ' : r eal
time repr oductrlg n, salftg?frga@.%&{oﬁ% ?sd‘% %Bﬁillﬁﬁgll %@E%J(%,L agl,%ggglg}%%&%ﬁ%é%ar ead.
In step 2, bl efkndblosk,aadbadethnfdbitrdtyrmunbepbiygfraaks ain Hetstorbd. TS blbck 1, 2
and 3. In step 3, blocks 5, 6, 7 and 8 are read. In step 4, block 11 is
searched for @GRSTALY pATEssPRRdS 1o Seqter afjagtises 5, 6, 7 and 8. In step 5,

bl ocks 11, 12, 13 and 14 are read and pl ayed back. If no areas for
contiguous bl ocks capabl e of satisfying the m ninum contiguous storage

bl ock exi st oITha filé Apdess 15t ehlfae edpradultibs ak Gllowsi ng real tine
reproduction, recording of the file is not possible. However, if a warning
nessage |like "contiguous recording is not possible. Shall the mninmm

cont i guous stggglg%%gégloélz;%(gé g&%g&l as one block and the file be stored

I n the design I's'sent to a user, and if the user

requi res stor agsep 21lodki § & seahdifos HerimOplhybatk of theTblucky!0) L dnd®Jious st or age
bl ocks conprised of one block. In this case, the value of the

i n}ti al | y- desinywen écblzﬁlqﬁiﬁnﬂ,rﬁﬁ&ﬁﬂfga@ﬂﬁls storage block is st olred i In t'heh
el uded i n Thoe o T stetdhed e T s et Shife BlopkE T, RS "'

i nfornation iBﬁﬁt@;ﬁs,itﬂkﬂ:kkh@}lz,hgan@ugaf&eﬁﬂaﬁdlﬂéyeﬁ%élﬁnt ly stored files

makes real tinme recording/reproduction inpossible is stored in a current
real time recordabl e/reproducible state attribute. This is done so that a

file to. be f %ioea?ea%afgr antf:g%&tlg B2 ssclza\f)aélzz %?'tsgtgsf}?iﬁg he r%?rlim%i}nngontiguous
storage block exist on a disc upon storage of a file requiring real time reproduction,
recording of the file is not possible. However, if a warning message like
"contiguous recording is not possible. Shall the minimum contiguous storage block
be designated as one block and the file be stored in the designated block length ?"
is sent to a user, and if the user requires storage, the file can be stored in the
minimum contiguous storage blocks comprised of one block. In this case, the value
of the initially-designated minimum contiguous storage block is stored in the
information associated with the minimum contiguous storage block length included
in the real time recording/reproduction attributes, but information indicating that the
arrangement of currently stored files makes real time recording/reproduction
impossible is stored in a current real time recordable/reproducible state attribute.
This is done so that a file to be copied can be contigﬁousiy treated as a réal time
recording/reproduétion 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),



recordi ng/ reproduction file when the file is copied on different discs or
the same disc. In the present invention, a driving apparatus, syg?cﬂﬁ/gogﬁ
drive and a.DVD drive, having a seek tinme (e.g., 150ns) significantly

| onger than a read tine (e.g.,1.43ns), 04/01/2007 10 which is expressed by

seek time >> read tine, can also realizel%eal tjme reproduction_if it
satisfies the Waphiserpgsssd bpsgsk dmsi>siread timecrn plserealizetgal dime raprodyatignback

al location of hippides fedetihe SPLIRUoHs 1Zhokaps: Dhalifind Sphfuah¥ime oco

Here, the free block means a non-used area having no defective bl ocks or a
rewitable area anDng user areas that can be used by a user. If the
m ni num cont i ddeansvhieothe grinigiuse kontigugny stomge hk)cmnmsdbkglltman@mg%@l fiep an

| ock, .t he Iocatl | ock i s not

error correct cod

ol b 0 or e 4G balisR A it B ak 3R S eE hRR PRBss b D 1O
a data bl ock ln‘én-m@éd zﬁ&ﬁﬁdvﬂig&lo de@éctxﬂz@blé@lfhtdrﬁ&@ﬂﬁtab[e%?ea%ﬂﬁ@%sér&?@b gt over
two ECC bl ocks. Here, the m ni num contlguous storage bl ock has the purpose

of recording &ambwwddnrmsmg a DVD- RAMin an ECC unit. Wen all real time
data is stored on physically-contiguous blocks on a disc, no seeking
occurs, and thus recording/reproduction is prevented from being

i nterrupted. Eﬂ%&‘&Yﬁhunﬁdoﬂﬁ@o%@%fa@b‘%&k Rl defkal 49 6BRcks Sdnpéd Mlan efrok st a
m ni mum conti guous storage block rs calculated and stored as the real time

r ecor di ng/ r epromketich onde GG horke theafllogation|of a datacbleckalk noi prssibiketfar less
recorded in the ni mum cont i guous st or hi.s, wa t

i nterruption HﬁﬂnzTﬁé’EPté%‘Wuﬁ 8‘3’ %’e@é tt.@gg‘[lch &W@@P%ﬁ%ﬁpﬁsgﬁ ate
(=Vb) of 8Mipgy 18 BRf¥udus TRe @focﬁ? mé%v(e?ﬁq‘) Bee lﬂ@ék% Herd/alle Rinidhhdops, a
bl ock of 2048 bytes, and data havin | ocks each conprised of 16

bl ocks i s recoodigdounstarage bimck ihag theeglirpese sfabcoading add seproduvéng a DVD-

RAM in an ECC unit.

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

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

If an MPEG playback bit rate (=Vb) of 8Mbps, a seek time of 150ms, a read bit rate
(=Va) of 11Mbps, a block of 2048 bytes, and data having ECC blocks each

E comprised of 16 blocks is recorded in a recording medium such as a disc, the
 minimum contiguous storage block S can be obtained according to the condition of

expression 1 as shown in the following expression 2:
- (1-Vb/Va)[(204818)1S > Vbseek time/1000 -(2)

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

" When data is recorded in units of at least 261 blocks de_Sigﬂated as the minimum



m ni mum conti guous storage bl ock S can be obtained according to the
condition of expression 1 as shown in the follow ng expression @a/01/2007
(1-Vb/Va)~(2048"8)"S > Vb[]seek time/l 000 ...(2) Fromthis expression, the
m ni mum conti guous storage block S is 261}1 bl ocks. When data is recorded in
units of at |east 261 bl ocks desi gnated E t he m ni_num_04/01/ 2007 .11

conti guous st GBHEBLAYS Stokageblagk, realfime wprogaeitan is Rossiblg odeweres 27ARlesksr , 272
bl ocks corre | Ng: ' _ _ ' as the
m ni nrum cont is“ggfg%i? %gxtngﬁgéié %ﬁg@&gﬁiﬁ%,ﬁ%k%ﬁ%g@&ﬁeﬁe qg%?‘g%é@ﬂfls to
ensure recor Gofiggucub’ f6kage | Klockih eHedel @héreprbdatefninak putpdee ii H5QaBure W t h
one ECC bl ock conprised of 16 bl ocks designated as the m ni num conti guous
storage bl ock reconding/rénreduction vies thetmaxempimesegle ifnetis Fdmsdded as shown in
expression 2, a free block allocation nethod for real tine recording and
reproduction is <classified into steps, and the steps can be arranged as
shown in Tabl ayilh ofeTBOC ®ickk coipieRl op 16 BB dBRHACDlsRkmitiMiRCBRSgIdMs d St ep
1088 bl ocks (ECC arrangenent) Ensuring real tinme recording/reproduction
bet ween bl ock®ragedloak anyd alimiation suplpasithe sgdirse added s sliopm ipleapressipECC

arrangenment) Ensuring real time step.recording/reproduction het.ween
bl ocks requiri na%eesg]é’ﬁﬁta:uﬂ‘éau(?fl mi‘é@‘ﬁ{mf YCF‘L%H&QEE]SO'%&’%%{@I? Egon 15
arrangenent) ERsdHiedBid SN, dhd'die 8Rfs cAnt LAuEéd &shoRman TESIe1uni t (_ al |

[Table 1]
number of contiguous blocks Purposes

third step | 1088 blocks (ECC arrangement) | Ensuring real time
' recording/reproduction between
blocks requiring a seek time of

600ms '
second 272 blocks (ECC arrangement) | Ensuring real time
- step recording/reproduction  between

blocks requiring a seek time of

150ms

| first step | 16 blocks (ECC arrangement) | Ensuring recording . and
| reproduction in an ECC unit {_ all

allocated blocks must satisfy the
first step)

ANV datais recorded and reproduced by arranging blocks satisf)dng a limitation on

© the minimum contiguous storage block whose number of blocks depends on each



al l ocated bl ocks nust satisfy the first step) AN data is recorded and

repr oduced by arrangi ng blocks satisfying alimtation on the ”DﬂVWHP?ZOO?
contiguous storage bl ock whose nunber of bl ocks depends on each 04/01/ 2007
12 step, so that the blocks can be physig?lly connected to each other,

whereby real tine recording and reproduction can b nsur.ed, For .exanple,
when there ar eStEhsgthat @ngﬂﬁgs Ei”’fndbﬁngg‘il%aﬂéﬁco’ﬂ?&teﬁdt%?ﬁHﬁ‘f’&r’f‘fkﬂebﬁmﬁ%ﬂl%‘Plﬁ' age
bl ock: 16 blo I Kk e | ' 50ns,
the possi bili tc‘?g%rfi&%eﬁa'la ‘?P’?E“"‘?’@?‘S?’g’?ﬁeg“??‘%%r o9 %??8%‘%2’%%%‘5 b BR kel OO
of connecti ng grbepddifaddcks offithaminsnumbentigddads sibmagk block: ASD1duke KR, blacid 16

bl ocks are sequenti all é} arranged, real ti recoy di ng _agld rgpr duction is
possi bl e, and aHeh08s binckskand” teosask olimg ignPOmspdae pogiRility, pE realgtiltial | y
arranged, real_.t] ' ' L sinBQin SLR e.

Accordi ngly, .trﬁéedr%ﬁﬁgr%%&gdgﬁgidgﬂogéSgp%ﬁﬁélgﬂébﬁpggﬁmcan gl;(g@g?,fﬂteyct ively
recorded and reproduced in real time using the allocation of bl ocks by
steps and the block connecti nﬁ Meanwhi l e, if the end portign of a

met hod.
file is not fifhabis Wheme7zblonker 088 biacks and1gblogksargraperdially grasiged.J68r age
bl ock as. showy. in_F|] G. 5 . | ' | to the
condition of t egmr?%mggwg%‘?g lésp %Srs g%%%g{j g%:hl?l,thg(r%ﬁ&a ’tz;!}?g)gé‘g&%d
representing 1088 bitzkearelsoplentidibr artanged) nédl tinfdecording ané reprdducdd®is iat  not
recorded is stored as real time recording/reproduction information, thus
al | owi ng realPossible. pl ayback upon additional recording. That is, referring
to FIG 5 show ng the one-dinensional structure of a recording nediumin
which real tine AV data stored in the mninum contiguous storage block is
pl aCﬁd, real tAcoBrdirhe Béinginnen calipabisaroradd blbdkbag be Bffetively reorded anddi t i on
to the ' '

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
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 disk block #m, 272 data blocks for the minimum contiguous storage

block are allocated to second file data positioned at a disk block #n, and 200 data -



| ength of a file, information on the position of file data, information on
the possibility or inpossibility of reading/witing a file, etcy i(g /2007
further stored in file <control information positioned at a disk % oczzlk #1.
Two m ni mum conti guous storage bl ocks e‘a3ch conprised of 272 data bl ocks
are allocated to fir file data | aced “at di sk bl ock. # 272. data

bl ocks for thé’ﬁmﬁfiﬂ?}% %i?ﬁ‘l‘tF %ﬁ?r&d%%%@m%ﬁ@E?ge‘gWéLﬁ&%@égiwsl NERcond
file data posiaw?{gg(ﬂlo%k#g di sk bl ock #n, and 200 data 04/01/2007 13 bl ocks
and 72 al |l ocated/ unrecorded bl ocks are allocated to third file data

positioned at a disk block #0. Wen a file for real tine
recordi ng/ reproduction _is copied on_the sanme.disc or . different discs, the

data bl ocks ofWhesea filg for yealttimg resprdingiregrosietion sgopied & g samig) dis¢ Phe
ol ock . . . . g ! aved
back i nor car ORful s the BA BloRic Of @E 1AL itk BEatdBy bilfrd ditubiilecaF ) BV €

t he dat a bl ockmeat@rdifg/feprgacticutiibetedafvemtisi so tiks thetfie edn mdayeditaclbasi s of
general file blocks. Here, the real tinme recaqrding/reproduction attribute
i nformati on nif Tseldimes If the agrnggmenl of the 4ata blaeks is mt@wdﬁ%ébﬁd%ﬁqklme care

I mpossibility r [ cor di [ . | | rgent real
time recordab e‘;“l lgg&g)rg%gluéfgﬁ? é%gst%%%g%a‘%ﬁg&%ﬁéﬁ%bggﬁbaﬁﬁt@%g :
system (O5) dghbtinge d&belihg/rprdiuetds atfibatedinfermapion maiapynsncheobriginkl | e,

data bl ocks to be copied nust be arranged in consideration of the original
real tine rec “@P&@ﬂmbﬂﬁfbﬁﬂmﬂﬁﬂb of ealftimayaeqrding/seniodueHoR h sebf ect

managenent i nformation recorded, | list .(SDL). For
exanpl e, V\he?‘ic’atﬂ‘greﬁf T eE‘??ﬂﬂ38@83%’%@%?%3@%@&%?%s 40 bl ocks as shown
in FIG 6A, data blocks are arranged in consideration of a defective area
of a disc to copy a file on, as shown in FIG 6B. On the ather hand, when
the OS does nélsodwher @andperting systendQfo dletasts defective, blerkison 8 dige wRik ed to
bl ocks other than the defectiv | ock area _in_an plicati r am f or
copyi ng and i(f?pgldlﬁso?& %tdﬁtg:?I?fiS Poelgﬁ cqpy ust be anang%ﬁ o LSRRl oR P B

original real time recording/reproduction attribute information and medium defect

management information recorded in a secondary defect list (SDL). For example,
when the minimum contiguous storage block is 40 blocks as shown in FIG. 6A, data
blocks are arrahged in consideration of a defective area of a disc to copy a file on,
as shown in FIG. 6B. On the other hand, when the OS does not detect defects
recorded in the SDL, data is allocated to blocks other than the defective block area
in an application program for copying and in consideration of real time

recording/reproduction attribute information as shown in FIG. 6B.

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

in step 8104. If it is determined in step S103 or after step S104 that no real time



recordi ng/ reproduction attribute information as shown in FIG 6B. FIG 7 is
a flowchart illustrating a reproducing nmethod using real tine (4/01/2007
recordi ng/ reproduction information, according to an enbodi ment of the
present invention. A disc is |oaded on 2 pl ayer instep S 101, and the

I d . f. the di ' .S102. A d L nat i f
ot her roal FeRRREEERA G SO crsh on/eorHiDs Bt I TR of Lo

area is made LR, &M etJ:Q%ste%él(ﬁS?a' ti me recording/reproduction
i nformati on exists on the volunme area, playback of files is set in

consideration of the real tine recording/reproduction information, in step
S 104. If it |s determ ed_ingt,epSé?S or af':jfsr ste Sltg4tht.noreal
time 04/01/ 206bereafier, acRleqisread dp rtepu S Pon It if sletrapinsh whethersregh Y& vol une
area, reading : P _ i . . fter, a
file is read feggrstgegwfgg%q@f@agﬁ %?E%P%rﬁ%@%a&ﬁ@%ﬁ?tg Is}tgj:;)'rrlef-[ﬁ'éeice?ifj1

r ecor di ng/ r eptimd wedording/rapraduction imformatish sxists in the reaedftle fpldyback of thediype S 107.

If the real tine recaordi ng/re&roduc_tion information exists jn the read
file, playback stingqesiferaion pithe gal fipederpadingreprodistion inferanation; In stepe -
recordi ng/ rep Ch¢ Qn. i éﬂﬁﬁ]i Netad N § 1k S rmoned in
step S107 or ga tértlfs&rallg %&% aﬁl ﬁgb [SelgPe‘?i an%}%?egcgﬁ%ﬂl E}ba}ﬁlgpfégglﬁi@?on

i nformati on ext@tmgireprodietioe ddortiation existe in thatkad fileptheseqd fiy Blded backi n
consi deration of whether the real tine recording/reproduction information
has been setin Gopsiderationsof] whethexdhe reajfige reaeming/raproductiopdniogmaten B¥uct i on
I nformati on I.sts i | ume structure area, steps S 107 and S 108 may
not be perfo?ar%glg%aﬁ\ns%ééﬁﬁdeég real time recording/reproduction information
exists in a file control information area, steps S 103, S 104 and S 105
may not be performed. FIG 8 is a schematic bl ock diagramof a disc

recor di ng andierepybem &sahdiram preceding/reprasiupléon prprmeagion Fxiste irp thes gpiume
I nvention. T@%Jrztﬂpecérleg, r}te%fs Srl B‘f afid §?6§ﬁ,g,§ nI)totge Ige?‘ﬁ)%gd.nglso, when real time |

recording/reproduction information exists in a file control information area, steps

S103, S104 and S105 may not be performed.

FIG. 8 is a schematic block diagram of a disc recording and reproducing apparatus
‘to be applied to the present invention. The function of the apparatus for recording
and reproducing A/V data using a recordable and rewritable disc is divided into

recording and reproduction.

Upon recording, a codec 110 compresses and encodes an audio/video (A/V) signal
from an external bitstream using a predetermined compression scheme, .and writes
* data compressed according to a recording/reproduction bit rate (Vb) to a track buffer
120. An error correction encoder and decoder (ECC) 130 error-correct encodes the
data written to the track buffer 120, reads the error-correction encoded data at a
* write/read bit rate Va, and applies the result to a pickup unit 140. Also, the E_CC
130 applies real time recording/reproduction information generated under the control
- of a controller 170 to the pickup unit 140 so that the information can be recorded on
~ @ volume structure area or a file control information area. The pickip unit 140

* .converts the error-correction encoded data into a radio frequency (RF) signél and



and reproduci ng AN data using a recordable and rewitable disc is divided

into recording and reproduction. Upon recording, a codec 110 cofpy/essesoo7
and encodes an audi o/video (A/V) signal froman external bitstreamusing a
pr edet er mi ned conpression schene, and wjtes data conpressed according to

a recordingtreproduction bit rate (Vb) t6 a track buffer 120, An error
correcti on endeefsds @ﬂﬂd@@b@?a@lﬁc&,ﬁo- THaedhe seodingetingsnesdieta sHadieqat o
witten to the tra uf.f.er Oy I enror - ect data at
a writelread BT f(g{ f‘ér %Ymg% %pﬁ?ggc%’ﬂlgjﬂgég‘gﬁopﬁﬁ%{oaa %#‘}cz’%&g‘gﬁﬁ? 40.

Al so, the ECCfok3theairbles 11762l tinme recordi ng/ reproduction information
generated under the control of a controller 170 to the pickup unit 140 so
that the informati on can be recorded on a volunme structure area or a file

control inforgmation area. The pickup unit. 140 onverts the . .
error-correct ir{&?néﬁ‘%ﬂfécgioﬂ’a‘?' l ﬁ@gmge rfﬁ?fflglgﬁ?%rag%cﬁlg Y "lféﬁfﬁlatlg’fl Spred g

04/ 01/ 2007  1%hd Slebhtfol imBrimitiohlafadr tHRVohufl StfuchbOarciiduferifidiafdrerdesli ng
rotating speed of a spindle notor 160 for drivi ng the disc 150 is
control | ed acessodiatag with thesamnonnt ehdata to be injtially read diom the tragh bpger. dile 170.

U ductj on,. wh |- i di nalr epr.oduction jinf tion i
Stored It nelftih SHRTIGOn: GHET FRTHGe) BorBRioh Ao RRREPERPERet P o ca,
buf fering i nf efERifbRhtiofS&L Hrétad im}ul!danééj and FdNe oFfidiadtaistenk6ilédod i al |y

read fromthe track buffer, file allocation information, defect managenent
i nformation, thedesidiofdgie repd dfomation. Bile data & be patisfedrhy thercondition adithe read in

advance, and reading of, file data.is .controlled .on he basi,s pf. the read
0 or mat | on.  PUGNRGepigBowsStarae BlackiSBY FORLTE GRA1SD B BRRRt DA mum
conti guous st g4 aqge biAGHe dstaiEatorldopRtiidiEdLosdd e@ccazafwih%er@eﬁqbl t rate

Va. The read file data iIs error-correction decoded by the ECC 130 via the
pi ckup unit A0]14Gndd writteh dothedrack bufferald. Bikefopdec] PAY). reddsalatzodeitei k0 r eads

ot e b et B o bbbt om0 i oS B HSH B, 1

and reproduces A/V data.

‘When recording/reproducing bit rate information exists in the real time
recording/reproduction information, the controller 170 obtains the control
information of the spindle motor 160 from the recording/reproducing bit rate
information provided from the pickup unit 140 and the ECC 130, and can drive not

- only the spindle motor but also a servo mechanism.

FIG. 9 is a view showing the flow of control for recording/reproducing data on a
disc to which real time real time recording/reproduction attributes are provided, in

a real timé rewritable (RTRW) system.

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



and reproduces AN data. When recording/reproducing bit rate information

exists in the real tine recording/reproduction information, theggggptroshen
170 obtains the control information of the spindle notor 160 fromthe

recordi ng/reproducing bit rate infor rrati'&ﬁn provi ded fromthe pickup unit
ly

140 and the ECC 130, and can drive not t he s;%j ndl e rTRt_or ag\;it al so a
servo nmechani fmeFB? and the devigeediivendid rorreshand foa e sysiem dayer.rapd the

recor di ng/ reprg ﬁgw%e&g{?)rzﬁ%a%e cﬁﬁe%lcaﬁe%iéﬁlﬁ'i p real tinme real tine

recordi ng/ reproduction a tes are provided, in a real tinme rewitable
(RTRW system The RTRWsystemis conprised of an application |ayer 201 for
producing a comuand associated with AN data recordi ng/ reproductian, a
W ndows ker nelFIGo} istabloskdiggigmeshoping the Hovoei xeabtime serarting/ perIcHRY | ce
driver 203 having.a file.s m _th a | ] -DVD- RAM
devi ce. arver dr@of tAmBy NI AET apbRl RIR sffighy e G Bb T R e
command i nt er prRkads &Y phifermét il PuiltitdRingehandey? slYing KAVIgataipud B @ ArV ver
command to a drive 204. Here, the Wndows 04/01/2007 16 kernel 205@\an t he

devi ce dri ver engglerdtl iagyrompuics mair inpmorySk2dmrea jige; stariag ARG datystg

kernel 202 can pe called a.kernel ver ... Bl G- 10 | l.ack. di agr show ng
the T1ow of 1 BPeeOREELBRIPREP P I adErbh Triaed PROES S HEE AR < om
anong RTRW sy gieaEHDOp213; 288 Stofthf the ANt ofiVhe FIFO FRCESEEBID 2196 f or med
in a multitasking manner: storing AN data input to an AN encoder 211.in a

conput er nai na RMERAM dixkiZi4r Hete, whens suficent mpinxlentatysexestsomegicompiterh e
conputer main Vo212 in a.flrgt-i0 first-out (FIFO file of a hard disk
drive (HDD) 2%%{?5"%?3&??‘8‘9"’?%“%&}@% fromthe FIFO file of the HDD 213
in a DVD-RAM di sk 214. Here, when a sufficient nmain nenory exists on a

conputer, the FIFOfile 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 data

stored in the main memory 215 through an A/V decoder 216 are performed in a

multitasking way.

For example, the function of 2 RTRW system using a Windows kernel is divided
into creation of a file to which real time recording/reproduction attributes are
provided, allocation of a data area, data recording, data reproduction, data deletion,
and file closing, and these divided functions will now be described referring to FIG.

9.
<method of creating a real time recording/reproduction file>

In the first step, 2 Windows kernel API (application programming interface) called
| to create a real time recording/reproduction file is a create file. The application layer
201 assigns a file attribute as FILE ATTRIBUTE_RTRW to a create file to create
. the real time recording/reproduction file, and calls the Windows kernel 202 as in the

following example:

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



Upon reproduction, a process for storing AN data fromthe DVD RAM di sk 214
in a conputer main menory 215 in real time and a process for regdi/pd t5§07
AN data stored in the main nenory 215 through an AN decoder 216 are -
performed in a nultitasking way. For ex;ﬁrpl e, the function of a RTRW
system using a Wndows kernel is divided "into creation of a file to which
real time recording/reproduction attributes are provided, allocation of a
data area,. dat i g, : ' t b £ R0 hl e

cl osing, and tﬁge%ngi%dmgﬁ@géiﬁeW?w ﬁﬂg\?vrs(ggelg\e@crl bec%%fvg e{r?%ij;log to
FIG 9. <nethodreafe £fileati ng a real tine recording/reproduction file> In
the first step, a Wndows kernel API (application progranm ng interface)
called to create a real tinme recording/reproduction file is a create file.

Th i [ I . 20 i = ci.b L E RTRW
toeaagfe;tcgt :‘ ic]"]qe t?éc/)e@?redgt geteﬁfﬁégpz)a\ﬁ)ﬁ‘&n@ ?%%éedﬁrgfﬁzgﬁ%dﬁg@%%gﬁef and

calls the Wndgus KETREBUPERERW ditribue whe the it @nersterpfugcticnds mpdeeed.
Fil eHandl e = CreateFile ("AVFILE MPG', FILE ATRI BUTE_RTRW...) 04/01/2007

17 In the secoWdentths FHie ANIRIBWI B RIRW atmbwe disr designatety/BURARIHEN | ce

205 des: guat canarngS sle et bR b e D o ke s P B v
function is ondBi(REermatbs Boithe bickFartd, BRIIBIARLREFIMEped dei, r b Sileigpe gnat ed,

file control information is stored in an extended attribute area of a file
entry, a streareadr flag axse pf an IGEB TARK fieldin & bl enditit Hste, bit sukinfermagiongag j | e

I dentifier descriptor .area, a.file type area or flag area of an I CB TAG
field in a fi F%o@ﬁls?tf_vh -&beﬁlf’“f%f?%te nformation can also be set when an

AN file is created.

<method of allocating an allocatedfunrecorded area of a real time

recording/reproduction file>

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

kernel 202 as in the following example:

example: SetFilePointer (FileHandle,8 1024 1024 NULL,FILE_END)
SetFileBitrate (FileHandle,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 the application layer knows a bit rate, and an API
for converting the bit rate into the number of blocks exists in the file system layer,
the number 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.



<nmet hod of allocating an all ocated/unrecorded area of a real tine
recording/reproduction file> In the first step, a Wndows kernelgARPpicedhge
to allocate an allocated/unrecorded area of a real tine

recordi ng/reproduction file is a set filﬁ poi nter having a seek function.
In order for the application [ayer 201 t 8pre-allocate a data area of a
real time recording/reproduction file in advance as an

al | ocat ed/ unr re o 1N] tg . bl ock,
the set file %%‘%&&@ﬁs@ﬁ%ﬁ% ngc}{g\;\ﬁgel??(ierélﬂéei Edg as in kﬁ‘é’épgf’%%%g
exanpl e: exambeeekIet FhileePoi nter (Fil eHandl e, 8 1024 1024, NULL, FI LE_END)

SetFileBitrate (FileHandl e, bitrate) Alternatively, a data area necessary
for real time recording/reproduction can be pre- allocated in advance as an

al | ocat ed/ unrecopded.st at e i tFil eBitrat ' ,Plirate).
Here, when thg‘"ag‘ﬁl ﬁlér t?tSR’ E@?g?vlé%@eéﬁ%ﬁc? %Yeg,foén%ﬁgégggﬁ?géa?ol?ﬂla
converting t hgeddrding@dpRodudtion hit€bulesie lassignddl 9 GkBleLupoit Srdbring 6ethkifile system
| ayer, the nunber of bl ocks obtained by the API can be secured as the data

ar ea necessar yeeking funcioh, andsecurescoralipsatgdiunpecorted dite area as lrge as the length

al | ocated/ unrecorded state using.the SetFilePointer..04/01/200 8 In the
Second otep. HHTMRRGL S Rantsmn somiEebs S SRR LOF eERHr Y 203
to seek for adbfeb€mahdpetnlft, il hlbocation filk HarfelNkl, RV ntheMineR offd #@himd@38 checks

if real time recording/reproduction attributes are assigned to a file;
upon or der i ngcoitiguhus ftptage binekkandgbif tate informatiantispeeifigd é therassigned real

al | ocat ed/ unrecorded,.dat a ea as large t he ngi{ h. for seeki
according to irﬁ‘iﬁ’ﬁ‘_}%@ﬁﬁ’fﬁ'ﬁw 53?'3}1%8@5 373‘?1‘6‘? " I!(;ﬁs ﬁf Qpe %r)??ﬁﬂ? ‘?‘P%Far e

def ect managepeRblurdlity 6f AtasQfrdhrrfiked i APECE i dnl @an bOSJERGQ! t ude of a
m ni mum contiguous storage block, and bit rate information) specified in

t he assi gned real

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

In the first step, a Windows kernel API called to record the data of the real time
. recording/reproduction file is a write file. The application layer 201 calls a
Windows kernel using a write file as in the following example, to store real time

data:
example: WriteFile (FileHandle,AV Buffer,32 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 daté is reported to the application layer 201. The

- application layer 201 pre-allocates an allocated/unrecorded area designated as the



time recording/reproduction attributes, as shown in FIG 11. One

pre-allocated area or a plurality of areas are arranged in an EGE/@niA2000

can be allocated. <nethod of recording data of a real tine

recordi ng/reproduction file> In the fi rsjgstep, a W ndows kernel API called
or

to record the data of the real tinme  rec I ng/ reproduction file.i.s a wite
file. The applFa-ERoRFpHysepniucnn atbichc troo tﬁ%&%‘é‘?“"ﬁ&‘%‘?&”&“&ﬁ“ﬁe file
as in the fol l\awonoegxamRhsd SFiRPORr Wl refelclBe to@R Anoudkaieédided/Mdrd eFi | e
(Fi l eHandl e, AV_Buffer, 32 1024, NULL, NULL) In the second step, the Wndows

kernel 202 ‘caldnd aphie rédords thetefraiiendathunct i on of the DVD-RAM device dri ver
203. I'n the third step, the DVD-RAM devi ce driver 203 checks if real tinme
recordi ng/ reproduction attributes are assigned to a file, upon calling the

file recordingsl {GkiRawn!ih FIC 1582 VI A, GPSO! ALDAGKANE QAUEHLA Th an
attributes are assigned, AN data to be recorded i's recorded in an
al | ocat ed/ unr adlocatathrae@aded @esarod 8 NHN 2401024 Hytes tshoven inddGr tll,agd dendsiduadns.

Upon recordi ng, when no all.ocated/ unrecorde rea exist, the magnitude of
recor ded dataareélﬁétﬁbﬁﬁ%te@és laﬁasw?e&r@%ﬂe #§&r 201. The application
| ayer 201 pre-allocates an allocated/ unrecorded area designated as the

04/ 01/ 2007 19 real tinme recording/reproduction attributes to record the

| eft - over unr egcheenl irdflGa 12BSviirg tiee dmint oldarprecoral ihialvaRdilerveittemof the
reference to the_anount of recorded data and again records.the | eft-over

data. That isaprlicatipiyiayer A0TFisaeported singq tha plocstediunrepprdedyareasis 3% 10284 or ded
in an alloca glm QWA I 11, and
t he residual Bgtrgéegﬂérgq@% Iﬂﬁds@{eﬁf;lg %re as%ﬁalel9§?‘f g%gctggeé%ﬂnr e(l:%érafjéédagg? ea. As
shown in FlI G udig@bit vdie ifometiondesignacdd thaugh dRSeR RBitrdle. aAY shovabinFIGr i t t en
of the application |ayer 201 is reported since the allocated/ unrecorded
area i s 3210212C, the residual data is recorded in the ECC block unit. When a defective block '

is generated during recording and an error is thus generated, a block corresponding

to the defective block is excluded from the allocated/unrecorded area as shown in

FIG. 12D.

Here, when the bit rates for sections can be distinguished from each other,
. information associated with the bit rate for each section can be recorded in a file
control information area. That is, FIGS. 13A and 13B show an ¢xample of a
- plurality of bit rate values (here, V;, V, and V3) and information associated with
sections stored as real time recording/reproduction information in a file control
information area when different bit rates are provided in different sections. FIGS.
13C and 13D show an example of one bit rate value (here, V) stored as real time
- recording/reproduction information in a file control information area when an

identical bit rate is provided in the entire file data section.
<method of reproducing real time recording/reproduction file data>
- In the first step, a Windows kernel API 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:



bytes short, the file system|ayer automatically pre-allocates an

unal | ocated area wusing bit rate information designated through (t)gg 1/2007
SetFileBitrate. As shown in FIG 12C, the residual data is recor eg I'n ?Re
ECC bl ock unit. When a defective bl ock g@ generated during recording and
an error is thus generated, a block corr€spondin to the defective block

i s excluded frexempie RepdlgledFellandiadd Buffendad 026NHAWMNULE) 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
inafile comhigdsebdHdRrepbiht Winddvedkernd 202 ordlers MeEPVDIBAMATRicd dBveatPOd an
exanple of a plurality of bit rate values (here, V1, V2 and V3) and
informati on adeseddat®ld. with sections stored as real tine
recording/reproduction information in a file control information area when
different bit rates are provided in different sections. FIGS. 13C and 13D
show an exanplig @ @R Bie;n, R DVBLREM RVRe ¥NerS2@Y Qleds Ifeddal ttife
recordi ng/reproduction information in a file control information area when
an identical resardingtreproductippaitdbates aret 4seigaed to thef fileewlien theskletteading <net hod

otep. "o W ndodehdtn eraner B3he wafrne sprta Rt s 1% aslEncd ro.
recor di ng/ r eprgYufaid fordd dsehd 1§ng3h gﬁﬁépraadcﬁonﬂ}ep@@@eh%ﬁi DANEERL ard@1 cal l's

a Wndows kernel using the rea ile as in the follow ng exanple, to

reproduce r eakcdardipg ttatcat tind féptodBOIn ca@ittormnpl e: ReadFil e
(Fi | eHandl e, AVBuf f er, 321024, NULL, NULL) In the second step, the Wndows
kernel 202 orders the DVD-RAM device driver 203 to read a file. In the

third step, thﬁré?\é&eﬁfé!\ﬁ&w!iﬁge&wwin 2 Bk 8 HeSreplodh&l icltrédaecommand

recordi ng/reprodiction attriblites are assigned to the file, when the file
readi ng f uncirndicating tbatddioeated/ifiretdrded €idd attribwtes axcoassigned betpratdgad iion

ttribut i gned, e dri i
attributes ar g omidd from the DVD-RAM device driver 203 to the drive 204.

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

recording/reproduction.

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

In the first step, a "DeletePartOfFile" is called as the Windows kernel AP to delete
part of the data of a real time recording/reproduction file. In order to delete part of

real time data, the application layer 201 calls a Windows kernel using the
:_'“DeletePartOfF ile" as in the following example:

~ example: DeletePartOfFile (FileHandle,Offset,Size)

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



AN data as long as the length for reproduction is reproduced froman AN

data area according to real time reproduction conditions. Here owhen 007
defect is generated in a block to be reproduced, a read conmand i ndicating

that all ocated/unrecorded file attri butﬁ are assi gned but not read is
transmitted from the DVD- RAM device drive}

203 to t a. real
time recordi ndn &g stcrivhes paeist deleiianrf theilednerd E‘iﬁ Wd@%nd
interface of t ')
recording/r epr(fggu%@ 3q?¥eﬁft§ng¥é°§9d % E%O(%gtrl %ﬂ’brldfeég]larer&%gnéd {¥Fthe
recordi ng/ r eprdeluad detetek ithte fidAT @>AINNdAth ereh hEkdifg &prealaimideinditRaif the Fi | "
is called as the Wndows kernel APl to delete art of the data of_ a real

time recordinggal etpn@dmdiwremmdémmrn agviblates thavelbpen assimed. o¥pon Partial; e
dat th [ i 1 | . W
ale the aoPLcald . KRS DI RIS R 1

(Fi | eHandl e, Ucfe‘éfé'fdlﬁﬂéﬁa)robﬂdﬁé&&)rﬁ@ﬁﬁfﬂﬁstéh@e the Wndows kernel 202 orders
t he DVD- RAM device driver 203 to delete part of the file. 04/01/2007 21

In the third step, when partial deletion of the file is ordered, the

DVD- RAM devi c 203 checks Lf r time, r.ecasdin p

attributes ar Elféd@%ﬁé" SRR ?r??e&’ktfei ‘illee“'tecgﬁan’d%re@!ég’ 3':;}? & ?’ﬁigﬁ]wgﬁgdat a area
according to pR@ged WBCCRRM. ITHRWR]etibn ARE is dliBddted foHHrek Qfe@ asl sV RIFIGduct i on
attri butes have been assigned. Upon partial deletion of a file, a file for

managi ng a duitdl, didias ATV date EORYEediniag tohe delption areas amongan BEC Kk a r oot
directory on a system FI G.. 14 oOWs an be del et rom a
real time fil®9§ g\W?rcth m%ye?fl ‘f\é‘%’roﬁﬁlf@dlsc lﬁﬁﬁf%ﬂ}“gsspacfhéﬁg 4”1 i on
area is all OCﬁattﬁH&Janﬁ ﬁa%@xﬁh@@ag@&ﬁ@@éﬁdﬁrdt@ﬁl%‘c@the %mﬁlb%ﬂ%to%&ﬂﬁta

section pertainin he del eti on area, anong an E
an allocation descriptor (AD) list in an ECC padding space lxst A/V data not

pertaining to the deletion area, in the ECC block, is stored in the AD list of a file

entry. The ECC padding space list is again updated according to a function such as
deletion or writing. When an application of the method according to the present
invention is an UDF system, the ECC padding space list can be described by a short

allocation descriptor.

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

- managed as an allocation descriptor having an extent length and an information
.length of "0" in the AD list in an A/V file entry. The an 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>



rangi ng over the boundary of the deletion area, is called a padding space.
AN data in this padding space is managed as a separate file on phegsysdgn7
file and stored in an allocation descriptor (AD) list in an ECC paddi ng
space list. AN data not pertaining tot del etion area, in the ECC bl ock,
is stored in the ADlist of a file entry The ECC padding space list is
agai n updat ed 1a#kedimgt 5Rp: & &leseHapdle fustian isalipd asgalVadows kﬁﬂebﬁﬂ"i" S€\When an
appl i cation of -nethad accqrdin t . j i UDF
system the E e%ﬁg%ﬁ#@%sag6%ﬁﬁfg%9%%%a6%3&@%%?%%%%n%@¥§&%ﬁg§?fﬁ%| Scati on
descriptor. | mpplidation &er 2diecalibifd Windewaemeb20D ishey thadlbseHasdlaaeinahet he ECC
bl ock ranging over the boundary of the deletion area have extent |engths.
As shown in Flfdlowiagexample: AN file space of the ECC bl ock ranging over the
boundary of the deletion area has both an extent |length and an information
| engt h, but the padding space is nmanaged as an allocation descriptor

havi ng an ext eRimplengicscladl(FileAbadiBRt i on  length of "0" in the AD |i st in
an AN file entry. The an AN file space not pertaining to the deletion

area, in the ECC block, is also nanaged in the ADIlist in the AV file

try. In thi h ddi. _ ' t
a1 otati on dede e aripd Siep e et R 6P2 Brogs ARG FRAN il &0 265
recor di ng/ r epkpeldg trhangel | e> 04/ 01/ 2007 22 In the first step, a

Cl oseHandl e function is called as a W.ndows kernel APl to close a real
time file. In order to close a real time recording/reproduction file, the

lication | 20 I1,s t i nd 1. 20 ] Hand| :
TP her 1ol off i MERGHER v Ra A e ot SBre et SRR PR M FHEE second
step, the w ndguirk@sRliakd BlOERELE idfiendd¥P(RRNNHSVEE § afld R inRRRatid? Seek

for a file.
(e.g., free area information, etc.).

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

recording/reproduction file can be recorded/reproduced in real time.

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

“recording/reproduction can be effectively performed.

_ Furthermore, in the present invention, the control information of a spindie motor is
obtained from real time recording/reproduction information associated with a

recording/reproduction bit rate, thus controlling the spindle motor.



In the third step, when the file closing function is ordered, the DVD RAM
device driver 203 updates file control information (file entry,ggye1)/ 2667
disk information (e.g., free area infornmation, etc.). According to the
present invention as described above, real time recording/reproduction
attributes are assigned to a file, and $he file is recorded/reproduced in
a different way froma general file. Inthis way, a real tine
recordi ng/ reproduction file can be recorded/reproduced in real tinme. Al so,
in the presenWhatieokimed id:iles are divided into real tine files and
general files, and defect managenent information, file allocation

I nformation, buffering information, and the nagnitude information of a

m ni num cont i gyousA%&;,@g@u@%?g}rﬁn Fﬁ@g}rflﬁggf in each step are assigned as

real time recording/repr on tothe real time file upon
r ecor di ng/ r epr oducteabtimeTiles requiriig tdaiimerecanditighg@preductidncandn can be

effectively perforned. Furfhernore, .in th resent inventjon, the control
hf ormmt fon bf o BeRArESEdn Waich b Strad8pf Bie: eeprdingpsproaicton
recor di ng/ r epinRstfeiibATol Bhefifmg X s REdordiRg/rdbroBudtion of the real time

recordi ng/ reproduction bit rate, thus controlf'ling the spindle notor.
04/ 01/ 2007 = 2Adesthat is claimed is: 1. A recording nedi um conprising: real

ime fil iri i N, di,. ' d. te fil
i che s stor caViierkli therreaTuhS PRI LB e et iR, ©
ensuring reallghstTBné &F Uiedb M d/PIHTO8UHohOBIt Phte! Itforhedtiont iimBrmAfidreen Wherein

the real time recording/reproduction information includes at |east one of
recor di ng/ r eghisdimym eantigupus stosage blockaatistying arcosditieniiowhish playhackum

contiguous sty age, Bl 96K FAL'6HK 18 9réatSIRGh bl st bf'a LOLEGR AU &S
time of a data block to be played back next, and information on a playback

time for ensuring minimum contiguous storage.

2. The recording medium as claimed in claim 1, wherein the separate
file in which the real time recording/reproduction information is stored is a
file “RTRW_TS.VOB” in each real time file, respectively, and having a real
time rewritable RTRW format.

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

| 4. A recording medium, comprising:
" real time files requiring real time recording/reproduction; and
~a volume structure area of a predetermined file system in which is
stored real time recording/reproduction information for ensuring real time
~ recording/reproduction of the real time files
wherein the real time recording/reproduction information includes at
least one of recording/reproduction bit rate information, information on

~minimum contiguous storage blocks satisfying a condition inwhich playback



time of a current data block is greater than a sumof a seek tine and a
read tinme of a data block to be played back next, and infornmati@a/en 2007
pl ayback tinme for ensuring mnimm contiguous storage 2. The recording
mediumas clained in claim1, wherein the separate file in which the real
time recording/reproduction informati on24s stored is a file "RTRWTS. VOB"
in each real tinmeeoffa Cerremtetabeblock & great@n tharey st of arseak tinld aMd 4 eydd t abl e

RTRW f t rd | d | 1, wh th
eal 1ime T oA RS EHIORR Hoey A BRofRPSARhERaTRAOn i DRabadt | on

information ipgl ﬁ?bhg&:ﬁd‘ﬁﬁnlﬁﬂ% E&glguBhg‘%ztﬁrgg?.s require real tine

recordi ng/ reproducti on. . recordi"ng ne conprising: real tine files
requiring real tine recordl ng/reproductl on; and a-vol urre structure area of
a predeterm ngd fi S min ored. real

recordi ng/ rep Dduc#ﬁ%ﬁg' Wn‘ﬂf’%ﬁ‘ ?%PE‘EH%QEH"? ﬁ'@'méal‘”h?f% the real time

recor di ng/ r epfeR@rdihgR8pRdubiith rlﬁ@rm’éh&? @bl‘u@és"‘ﬁ%r ﬁid"ba&l%ﬁ frﬁ@rlm::gtlcﬁ‘ia

recordi ng/reproduction information includes at 'Teast one o

r ecor di ng/ r epindivating dhatdhe realttime files requircorgal timecenatdingireprodutionmum
contiguous storage bl ocks satisfying a condition in which playback

04/ 01/ 2007 24 tinme of a current data block is greater than a sumof a seek
tinme and a read tine of a data block to be pl ayed back next, and
information on a playback tine for ensuring m ninum conti guous storage. 5.
The recording nediumas clainmed in claim4, wherein the real tine

recordi ng/ reproduction information includes file indication informtion
indicating that the real tine files require real tine

recordi ng/ reproducti on.



