Apparatus for and nethod of recording digital
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30 relating to data stored on a recording medium. In particular, file system data may include

volume structures representing the structures of logical and/or physical volumes, file
structures representing the structures of files containing the data, directory structures
describing grouping of files, and a space bitmap representing allocated or unallocated space

for storing data on a recording medium. File system data are stored on a recording medium in
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The published international patent application WO 01/22416 Al discloses the
30  recording apparatus capable of performing initialization, formatting and defect management
of a rewritable medium such as a CD-RW disc. This is done to facilitate the use of CD-RW
as a high-capacity floppy disc, so immediate writing or reading of files is possible. Such
media are commonly referred to as Mount Rainier ReWritable (MRW) media, e.g. CD-
MRW, DVD+MRW.



DVD+MRW Fur t her, said recordi ng apparatus nmakes it

possible to store file systemdata of different file
wayEseosson one recording medium so-call ed " bPCTTR2004/051088

medi unf'. This facilitates sharing of the bridge medi um

between different environnents, e.g. the CE

envi ronnent and the PC environnment. A special part of

a recording nedium called a general application area

(GAA), is allocated for storirfg file systen1data of a

fil t .her devi ces .not

per £or 1 ng TPHEE gt EePE o i RO g s or
0 19it¥grent §le Aystemis qn emecomlﬁng Di¢DiedyRd/calied i mdgewm Ghis tazititates
of shgnﬂﬁﬁﬂh@ §r1dgﬂ?1'e§ur9 YetRedd dlefeltht enPfinfledtY QJQ Ge errvirérﬁﬁeflt and

|e systemdata in GAA can poi nt [0." For "exa
ontg ?¢ Pyirrimept, Ajspeoialpartgfrepqrding By Aillgde aenerelcamncet@nzrea
5 KB:ﬁAe\S ,is zﬂlﬂcdt&d&'or@td»ﬂb@ﬂile Sfstednidhi@ 5f d fRe iy'st@ihtu&q 54 %&Q@H&es not

I I
10000 O ERl) SV i 25 S B A (o P
D\IP}FD/FMRerma) GAShisalvize sf 22VBythe (Thisipms & limiy of amtnter of lfites the
| SHIQEs@RIIRE tn (QﬁfA Eah%oﬁlﬁg %f éx%%lg QAnOME Erﬁ:gfm?th%I %%%lebs?fiten% data

Ilnltatlons and enera npr ove exc
of CFHBIFS A Ksenenthe ’&ﬂn’fbﬁreqf é"%?e lséwrsc}fe BbrEA090. Cpmeet laypyjtedes on a

10 | sk cﬁ’u@thalam:@gtah ﬂlgy tenid afiditionkl /s P& in Qfe FBSD+VR
i nyen )bgl hls%f)ﬁerrl%c%{% 5’9 apparatus ofthe type

descri par agr aph, characterized in
t hat the cbmﬂm@bjemeéﬂlsmzmaoxad aptr@ohe thosaiatitati@s pat;, tenadbily, to
t hﬁpﬁ@@éx%&%1w dﬁ?&l}aeoejmgel{ Jﬁ?er%n?%n%&nnge l e and to

record the_secon stem a nthe part of the
medi um mar keigobast iy adicsest @Co@ﬁg@ aiffse ppees ekthe iveenrienbyer

15 Ofrecfotdhr@&ppa)/hhjs 6hth€@ﬁe RecriBeldh 88 SMind Yarh Hh SAGANGizEd ih Buat the

B L R A R A
e rmenﬁl thmsnctonabﬁle shenrdarar dé pagt ofi hp aveditira markhdhﬁs uﬂﬁaalsle @his
m?ﬂ"c?e%seéﬁl@ HMPS%St‘%‘H beaaliidljesﬁgisb% | S SQ(%r s]ée daf(s% Wfi"l}zee

area_as unusab def ect O rec

s SXUEE ?Oﬂ%lcefy%&ﬂerﬁraéﬂeéystw dafpeand the rieaozr, tnawgenqyar t of

20 the s p ar e Rrafambsmkathras 14¢0d @ bﬁ;ﬁratu?hl’le%m?fqpﬁgdngﬁt@ Edabt%d to
Il e Sys

adv ous t hat stor

SR B 2 iy or Dbt er g Uyl i A ol o R the second
e wirooltene detta ip the ahleast thepirtabt the spappesh atatksd astuesakia This Ol
n%ﬁB&hIﬁJn?ls Q&b%&g%gustupﬂlgt%@ J Jggong ﬁfe%&sttem %9:1 (BCS 110‘[ afPCCt the
repl acenent area address of a replacenen

cHHAF&i ng recorded user data, to localize the

25 r e pI acenent adurdar cabeQmett Bthd @C&Jﬁegl db&&it%cﬁ%&oﬁ{e%% are
for a free

e he defect t
r e pf’ é:g é’ﬁﬁaﬁ% tg %%Cta{ﬁbger fgﬁasre}ﬁ}?celﬁe‘? f’ré*eadrd@ﬁﬁ % & ERiSpRmeRt g
wicorpiging tehadadsiear d@tattcal,oca!m thaoeglhdement triact dréiflg to the replacement
r gﬁli ?ﬁfe&?{etseﬂhqﬁe c@f‘égt%b% B9 ﬁeg retpngement area address of a free

replacement area without the user data, to localize the free replacement area according to the

30 free replacement area address, to read the recorded user data from the replacement area, to
record the user data read from the replacement area in the free replacement area and to mark
the replacement area as unusable in the defect table. This protects the user data recorded in

the spare area from being erased while recording the second file system data.
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repl acenent area and to mark the replacenent area as
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- marking a part of the medium as unusable in the defect table;
- allocating the part of the medium for recording the second file system data.
According to a third aspect of the invention a computer data system of the type
described in the opening paragraph is provided, characterized in that the computer is adapted
to control the control means of the recording apparatus to perform the method as described in

relation to the second aspect of the invention.
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table; - allocating the part of the mediumfor
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is arranged in accordance with a spiral pattern of
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i nformati on
with a track 9 and a central hole 10. The track 9, being the position of the series of (to be)

recorded marks representing digital information signals (data), is arranged in accordance with
a spiral pattern of tumns constituting substantially parallel tracks on an information layer, The
recording medium may be optically readable, called an optical disc, and has an information
layer of a recordable type. Examples of a recordable disc are the CD-RW, and writable
versions of DVD, such as DVD+RW, and the high density writable optical disc using blue
lasers, called Blu-ray Disc (BD). Digital information signals (data) are represented on the
information layer by recording optically detectable marks along the track, e.g. crystalline or
amorphous marks in phase change material. The track 9 on the recordable type of recording
medium is indicated by a pre-embossed track structure provided during manufacture of the

blank recording medium. The track structure is constituted, for example, by a pregroove 14,
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recordi ng medium nmay be optically readable, called an
optical disc, and has an information | ayer of a
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generating a read signal and further detector signals including a tracking error and a focusing

error signal for controlling said tracking and focusing actuators. The read signal is processed
by read processing unit 30 of a usual type including a demodulator, deformatter and output

unit to retrieve the digital information signals (data). Hence retrieving means for reading
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optically detectable marks in the recording |ayer. The
marks may be in any optically readable form e.g. in
the formof areas with a reflection coefficient
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GAA can be used for storage of data that does not allow replacements by the defect
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unit 30, and to the drive unit 21, and the positioning
unit 25. The control unit 20 conprises contro
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procedures and functions accorfding to the invention as
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file types present on the medium.
The number of files in UA may be very high and related file systems relatively
complex. In this case a special playlist and meta-data based solutions, like MPV, may be used

for easy access, playback and storage of the content in UA. Such solutions may allow “write”



wowaosoo4180 fi | e system information (data) aboutPChEBe04/051088

10

15

20

25

30

On the MRWnediumw th the CE-bridge usage
capabilities, user files are recorded in UA together

files. This is exactly the same as happens on the
normal MRW nedi um The enl arged GAA can be used to
present a "CE adapted" view of the user files present
in UA. This nmeans that a file system structure (the
second file system data) with'inks to data files in
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C 85 eqprisipg pyar da u\glﬁchslaﬁleﬂ Pﬁﬂédﬁﬁ%e Zpefiygi, according to its address in

"\arep 1@ Annegbistynialstepsyl 08 aud 10 n-fvERMMpRVETea: ath 1@&%@1&61&9,1& hai,
C%cﬁ &g l‘l& Eﬁe\t{n h%xf (Ql{amggeal% ned fg‘san&ﬂ) ah'vgc)l\éc orr1 t(r)n% adgress zi\/fter

ore um can be used
oFeaﬁlh@thel meadatmfrmmfée 1epiacepigit pigm (pisn tl Oib ynd;smgdlag: thm data nmthe

appd defladeinOit Sred (%teﬁses rmet}@;dac@,kaalv rea HltarkE@z\’é/uﬂlﬁgbI@m M?yr

application on. t in UA and In
an enbodi nReating W(?B]ﬁtggb FPaEanP’E gg‘é gjves %H%%M@ate% %f storing the

i satbigiAllesyatem |deta Shis ﬁeqnadﬂi)ut(}f)oﬂ ddeitispafile/dadceny dmhies ASase of
S PERAOUE s pfiSh oot AR, FuBlNtof Sel P RARIRRE Gk S
f caehd uged feyyhinmmmosy cont ent in SAl (SA2) to free
Alternatively, or in addition to the space from SA, a part of UA can also be
allocated for GAA and used for recording the second file system data.
This can be achieved by changing the user area available to the file system in

UA —~ making parts of the file system space unusable or getting parts out of the file system
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areas, based on information from MDT. This can be done
by e.g. background action of the apparatus, or can be

transfornms "normal”™ MRW I ayout to a special one as
hereunder. The freed-up SA | ocations are marked as
unusable in the defect table. As a result, these

| ocations will not be overwitten in MRW systens.
These | ocations are added to ¥he GAA space, by

o S e R b S A L S T o ot
expeeiiiede efddedpddredsesThisspecsl mbia n@ebe inglugdédzie tha defedt aylout
of the %gmepsn&m{eﬁﬂof% gal% ﬁ@fcﬁ it Joyt Hhfiedi3e

ence so

in systems know ng this conv uti1on.

c disrate g et the e aeweeqﬁu(le@t&m efdpfe tableahidigyrecpidsepend file
SRRGhAlatafid es after the content in UA, then these can

be recorde i on added to the GAA space.
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user data fro %ﬁoﬁ&éat?%' Qo%gﬁnli % Q&P{eg f 5}(:) ]i’1(1)15a)me%1r(])9 as

re-recordin enent are

( showp mb@ye 5. thetoseaph Ahene fr@rre&aw@ennﬁpwaewf ufiess abl e

| E’etpMa:-ﬁlenﬂréaQﬁtﬁédt ae u§eth Batd/\BH0p @I)S&J lo&ﬁ@gﬁ‘ef f@e? Eepﬁ%%egi N&S
extr or stori S on Il e_system
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e it ofalg: visan acaba (9ép A0BFoacotdnie: 8@ o ebadl frbie 118 pat @Mhe vkdr area

NeLER 73 H¥e re ac}%ﬁ&g %L S%E) ﬁ@4§ Gl tg‘lnlark:l‘_l-az ,&15/8 e&s?roa];ea%%zas

space can use pur pose. Al ternati vel
||‘=}m¥§ﬁ%ﬁlﬂw(§@%%e space from SA, a part of UA can

al so be alhegah@dinfR mEAMeandit d5E QdaB@a torses&a garegmm;%t of
ach |eve

i g R AL AR A R T
Udata canb stovgd jpaliid mirtof UAhedef édneolsy it 6mt Sip geemUTHISRR|CE tar
g g&dteél %Q’.ﬁg@?} e é’l&f a%%ecm%t :;flﬁleeed gﬁ%g%lalcl?xﬁé%%ﬂw%gfa& (teable

ree space can be a
e g by me#rsioring daia sipetweadf diffgishlilofy sttmeaibne gorage medlum the

ad&mew fazrmaes &eergloa{he hRllE Same ebﬁdggin&ﬁ.ﬁd ueﬂve&he

ct table. ot her. enmbodi nent _ of ratus,
T@%tﬁ{lmf““ﬁm o3 é%enala%%an% B Fq ai}veawnb Fppisabpiic 20
t Aactivaedss sacdlad Ubﬁ,dgmpllmm’a Filearddirtdagy elirdes dmpriaddliethaBda
t OrdofafeQF gnesfﬁ s?fggn 1le m%rored in equivalents of other data structure belonging to
other file system. After addition (modification) of the data on the bridge medium, file
systems data must be synchronized by the bridge application. Depending whether the
medium is used in a “knowledgeable” environment, i.e. the environment wherein it can be
assured that two file systems data are kept synchronized, or in an “unknowledgeable”
environment (where the two file systems data can not be kept synchronized), the medium

may have correct or incorrect CE bridge information, respectively. Therefore special actions

format conmand, whi chPCT/IB2004/051088
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al nost the sane way as extending GAA into SA, as
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beginning of UAto free location(s) in SA (e.g. in
SA2, if SAl is allocated for GAA), creating rel ated
defect tables entries in MDT (and SDT) and nmarking the
original UA |location(s) as unusable in the defect

tabl es. This aIIows to enlarg8 GAA into these freed up

t
o e Sl it ity Bt BRI s o Eppsel
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control unjt 20|saate performa neth
shown in figaes @'m@eihaecm%@aﬁ@ﬁcme plestering the°E bridge,
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frc%cteﬁﬁncp@r Ehelogon&lgcﬁl user area UA (step 203), to
record the user data read fromthe part of the user
area UA i ngp enqud@een? Bprentrelnaii £0 ndanted treqordigiimagionirelatsd

e dhakdoSin BiaSsystf ddkd @ thbSRddival €a UA as unusable in MOT
(step 205) unit 20 is
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TH‘?@edﬁ%F}l‘mgﬁ&# fihesy seraewn b@us@ﬂhwqmmgmbqr cl@nsqg e@h gile file
| Isfstenﬂfatafch@% 1563 RARACOHHES iR OMRh SBH rel e dlid§ead6f GCt
taI oring.data structures of different file
sy¥ lﬁ%lo erfesgrgg?t%lge medi um the control unit 20
facilit at &8 asinbyaitazgous Embddenene dic umtrolsmrtaaislae@tealwdyﬂcgﬂmize

| e
e B8, WO o Bh S hen S A BAROR o g o
20hapges et file tystems Eopeampleay caswned@ee fyodlé watein @wuencﬁmeers
angh bdnaBEED Y ctblin@20 ERidRE byﬁﬁﬁ'onllzgtl&lhﬁseg at @atassttJréMlLﬂ[e
of (gne file systemare mrrored in equival ents of
58P dat a structure bel onging to other file system

Af t er addiHuitiom, if amthief dndadimen) theodfont:di @nielat racold tHeformation
b t e Sy nchroni ze
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f| I e s stens data are kept synchroni zed, in an

edgeabl e" environnment (where t he tmo file

s y st e s ddt te eent af dtfedradeleetpd dusiygrashgeq the @@dfinmf fgeriedi um

employing the defect management record user data in replacement areas instead of defect

areas; the defect table MDT is updated accordingly. A defect table sequence number can be
employed to reflect those changes. Each time the defect table is modified, the defect table
sequence number is changed as well.

In an embodiment, the control unit 20 is adapted to collect information related
to changes of the defect table MDT and to modify file system data in GAA (the second file

system data), so those data reflect changes made to MDT. In case the sequence number of the
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have to be perfornmed. This could be apart of the
functionality of the "know edgeabl e" environnment, to
assure the nedium al ways | eaves this environnment with
a correct CE bridge stored in GAA. In an enbodi nent,
the control unit 20 is capabl® of restoring the CE
brid i.e. re torlng synchroni zati on between the two
F opEElElettian btsad 50 SpRivl W P RSl AEhoB S estorh i e elion
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informatign related to changes in ¥s em data on
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I eleatufidvili Qppe;f am&fa ol Fde b€ c@aéa&g%r &ﬁé} n&?l\/ﬂ@&egeéncy] §uch to
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c Kaydkat nqagpidental eYeRETes ORYF }nééA 1SAn>é STfhf%lreﬂfawhawd%PSat ed
t GerGdvedfrdn®ihe OF sfﬁ&di dnll p@tid OTMRW cﬁpable” Ry &tem ﬁabasnulnrbuﬁtsa

dvant
PR PRI S B Frobie i Binaega LBy, RO Py e
tWeder contents in dependence on status infornation

related t owm&ﬁﬁg/@dm{n@ﬂﬁ M%ﬁle 's:}%fem%%%h& 1n|GQ\A

case one of the two | e syst em sequence nunbers
b&he aditignable sysim I%VSHFJ?OB‘PaUEFh?a? boaidpdaig Udyaligwing for 1aunchmg ofa

S yoiG/rigedd @aagewppb@ﬁ@dor r_aﬁm daten uﬁ&%& aliteRifior Sflahd@ﬂtbﬁiﬁﬂ UA.In
the contro

Fur.t her., in another .e i ment nit

" St s B PRSIl R DR RAPRE st Ry ecopt o ol
systeamdaig leHAasd §84uence nunmbers, on the mediumin a
reserved affeRafld soiuﬂorﬁs %ﬁ@a‘b@ lm Jaké o? a ﬁ\/ﬁ(\’p D%t ]%QGE ﬁﬂ?cg Gvhich

After the nmediumis nounted in appar
i BRsonedified sentcatin Ueand dsicon ﬁﬂd%@@@ f’&ﬁﬁyﬁtﬂ’@ d®¥ntrol uni't
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d aman iparapgidac empnnicge walsa pmc&:ﬁssadlnmﬁl titdbgetsteaareas; t he

def galait@RlefaDOT i s updated accordingly. A defect
tabl e sequence nunber can be
In an embodiment of a computer data system comprising the host system and

the recording apparatus, the processing unit in the host system is adapted to control the
contro] unit 20 to perform methods and functions as described in reference to embodiments
of the recording apparatus presented above.

A computer program product according to the invention is operative to cause
the control unit 20 or the processing unit to perform methods and functions as described in
reference to embodiments of the recording apparatus presented above.

Whilst the invention has been described with reference to preferred

embodiments thereof, it is to be understood that these are not limitative examples. Thus,



enpl oyed to reflect those changes. Each tine the

defect table is nodified, the defect table sequence
wovbee4156 changed as well. I n an enbodi nent, P¢EIB2004/051088

control unit 20 is adapted to collect informtion

related to changes of the defect table MDT and to

nodify file systemdata in GAA (the second file system

data), so those data reflect changes made to MDT. In

case the sequence nunber of thedefect table has

chan, ng control unit 20 can take action to
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t he efgﬁt tabl e, such as the sequence nu
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‘read-onl y devi ces, or ot
de¥i @B‘?]“Ysaﬂé ﬁa*tssve@h S R Pe Teeresied Wbt sine vpibeidres.
occur in UA, SA or STA. Wen such nediumis renoved
fromthe CE systemand put in a "NMRW capabl e" PC
drive, it can be still nounted as a normal NMRW nmedi um
and nore recording, e.g. by "drag-and-drop"
operations, can be done. Wile creating/updating the
convergence file systeminformation in GAA, sone
additional file systemlevel information can be added
in UA allowi ng for launching of a convergence (bridge)
application or htm screen in case of alteration of
the content in UA. In this way it can be ensured that
the user is aware of the necessity to re-synchronize
both file systens data (in UA and GAA). The sane
solution is applicable in case of a MRWcapable CE
devi ce, which has nodified content in UA and thus can
update both file systens data. In an enbodi nent, the
recordi ng apparatus is arranged as a drive unit to be
connected to a separate host system for exanple a
drive unit to be build in a PC. The control unit 20 is
arranged to conmunicate with a processing unit in the
host systemvia a standardi zed interface.
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In an enbodi nent of a conputer data system conpri sing
the host system and the recordi ng apparatus, the

in the host systemis adapt edP€DIB2004/051088
control the control unit 20 to perform nethods and
functions as described in reference to enbodi nents of
the recordi ng apparatus presented above. A conputer
program product according to the invention is

operative to cause the controlfunit 20 or the

ProcgRai ng unit to perform nethods and functions as
desScribéd in reference to enbodi nents of the recording
apparatus presented above. Wil st the invention has

been described with reference to preferred enbodi nents
thereof, it is to be understood that these are not
limtative exanples. Thus, various nodifications nmay
beconme apparent to those skilled in the art, wthout
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t r?éeaﬁ}Flﬂe

CHRFRErdyisidy é@épqﬁweaefszrcrpqm@lgtswmbﬁle seiBelagf
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E?ile ggtem QIQ: reo%fdﬁ%%?;gpal s;%}gné;%er{sﬁgent does not exclude the

presence€ of ch el ements, that any

ref er elﬁ@émsarngﬁéreﬁ@vmﬁ)ﬂle {ligitpl inforhasios sigpds; of the clains,
t hat. r&%ﬁﬂ@mégﬁé&bﬂ@cof é'fttaﬁgfoglyau&ﬁ 0gL ek L@Mr a
plurality and that several ™neans"” e represented

by the&e¥ig@epsdiprering sep Qi cisok ipyationsingls Feedsrlan fhg
appar ateddmf, or recording digital information signals on
arenn ordi ng medium the
gﬁg?%§$$%&§gﬁgmeu%§g§m¥ (mP%@5P§P g user data
r e p re scé’flffoé tredyy for pantraliling reekdimgthodigiat inormaiogsigdas, and f or
r @Hb@efc@hi&g il thdtBe c&it#oﬁn@aﬁ?etr@ﬁa&%@ nfafd g?dala o B9l %tugﬁstle
e use

e e trles p0|nt|n ata accor di ng
£ B tpo € B pafy B B regond e g i eurotd s oeked

thewmsbh area conprising replacenent areas for defect

managenent, a table area outside the user area for

recording a defect table conprising a list of

addr esses &fecerfiog mephacankined ar das lachdradefzetih that acnirgl

{ Barkd 814 B8 & mfc SGARG Bl AR HERLELR AAR, A4l a@& @liGnd

user area and _outsid he spare area or Tecor
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emiusdb®s pointing to the user data according to rules
of a second file system the recordi ng apparatus
conpri si ng
3. A recording apparatus as claimed in claim 2, characterized in that the control

means are adapted to search the defect table for a replacement area address of a replacement
arca comprising recorded user data, to localize the replacement area according to the

replacement area address, to search the defect table for a free replacement area address of a



- input neans for receiving the digital information
signals; - recording neans for recording the digital
WO ndosioemrse on signal s on the nedium - readi ng PEEIBR0640051088

readi ng recorded digital information signals recorded

on the nmedium - output nmeans for outputting the read
digital information signals; - control neans for
controlling recording the digital information signals,
characterized in that the cont'ifol neans are adapted to
magk a.part of t. um as unusabl e in_the defect
Calstea SR A Tl act Gt e e Exparmbrteat &4 ordig to
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of merh ghe geplepanca sy aagnuﬁﬂblysw defichtablpe def ect t abl e and
5to record the second file systemdata in the at | east

the part of the _.spare area marked as unusable. 3. A
retor di ng ﬁprﬁ%?Fda\lf pagatus ap clpimpediiniclqing [, shaggeserized in that the control
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a replacement area’conprist Ay recoradisider data,
to | ocal i ze the replacenent area according to the
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15 I efdre®e pRIYE iRheR adfsh lﬁl&amﬁl&etd@@ct%w acement area as

unusable in the defect table. 4. A recording apparatus
as clainmed in claiml1, characterized in that the

control ne ane;olmnr@ apmaﬁis adcldifedmEKinal, pmetgteﬁiedhmat PR @6ntrol
t t
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secon e syst
et @plofdle 59%’9@5]!9 |55§tem51ataAnqrte @@ﬂlﬁn thgfisipasystm @atae;r the second
20 Clfad FRsn idta fal dBpeRUAce MR AEEEMIARSiN N that the control
nmeans are adapted to search the defect table for a
free replacenent area address of a free repl acenent
ar‘ea W t hoAtrecbfdéng dpparatud ad daimdddn tigead, tiaeciehRd R the control
repl ing.to.the fre r epl acenent
ar egl?sgg%ﬁ%&ed%lt%%r?glgghag CI%P 20 BT £ r om t he part
of the user area, to record the user data read from
25 t r89 paf t oA rdchRind SfYaraft Sldihkatif) Qlaifn 1€ Bhat £RI:AE ﬁﬂﬁﬁﬂhe Aln&&

and rk the part of the user aréa as unusa
t ngal&éifeél ziptetdé%?oélect status information related to changes of the defect table and to

modify the second file system data in dependence on the status information.

9. A recording apparatus as claimed in claim 8, characterized in that the control

30  means are adapted to record the status information on the medium.

10. A method of recording digital information signals on a removable rewritable
disc like recording medium, the medium comprising a user area for recording user data

represented by the digital information signals and for recording first file system data



6. A recording apparatus as clained in claim1,
characterized in that the control neans are adapted to

we@eloseetischange i nformati on rel ated to changesPOf/iB2004/051088

first file systemdata or of the second file system
data and to nodify the first file systemdata or the
second file systemdata in dependence on the change
information. 7. A recording apparatus as clainmed in
claim6, characterized in that'8t he control neans are
adapted to record.the change infornation
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14. A method as claimed in claim 13, characterized by
- searching the defect table for a free replacement area address of a free replacement
area without the user data;
- localizing the free replacement area according to the free replacement area address;
- reading recorded user data from the part of the user area;

- recording the user data read from the part of the user area in the free replacement

area;



area W thout the user data; - localizing the free
repl acenent area according to the free replacenent

w@e@s/oedsr ess; - reading the recorded user datBCT/IBM04/051088

the replacenent area; - recording the user data read
fromthe replacenent area in the free repl acenent
area; - marking the replacenent area as unusable in
the defect table. 13. A nethod as clained in claim10,
characterized in that the parti®of the nedi um conprises
a part _of.the user area. 14. thod as clained in
cl gi m Trking e pat fretpﬁ PE B qnuggge%rg? %ﬁe"ftﬁ@e'def ect
table for a free replacenent area address of a free

rep acementa fligi AMLROM: e 10 SRl @by - | OCal i zing
the free replacenent area according to The free

r epl ac&issing shongs nfgapagensrelated foshafigesp! the st file ey siewalnta dudfahe

5from t hgoaand sy@ém i user area; - recording the user

data read.fromihe part of the user_area in the free
repl ac® ’ﬁfnggl}eé’lésjt %ler‘?ﬁsﬁ%f CFH@ SErad il iy sten datg wedepegtleage on
as unuthabhaeges imotnfagordef ect table. 15. A nethod as
claimed in claim10, characterized by - collecting
change information related to changes of the first
fil% syst edesdtod apflaiped ipglains E ehatictbiized bysipenrding thathange -

10 modfofnyditgontthenddivist fil e system data or the second
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file systemdata i n dependence on the change
information. 16. A nmethod as clained in claim 15,
chidr act er i Aexttioy ay @gwedin nigint Rechahaaged bynf or mati on on

the -”eéthlé‘z!ﬁhg %z%%s iﬁoﬁﬁﬁﬁorglaég to%ke%{g% he Hefcclé;)}% & .10'
characterized by - col | écting status inf tion
r el at eodifying Higsegend ¢ systya dete fredspentleabd @ the statsdrifbryriatigy.
the second file systemdata in dependence on the
stgtus i nfgrn&tﬁi on. .18. A nethod as clainmed in claim
7% char act @928 Wmide o Hohprecrisedirecordireshaanison
onnfoirationsolithermedib®. A conput er data system conprising a
conmput er connected to a recordi ng apparatus for
recording digital information signals on a renovable
révr i t abl eA@PBRULIr faesystan Geraitivige reahinurer conheetednd requrding
C Qpjkdns |ﬁ?gea>arghi§ BigitA RS mbRn slzRAOH BovS EfewHRDR disc like
represente. . ..
rpcm%mg medium, t}{e medium comprising a user area for recording user data represented by
the digital information signals and for recording first file system data comprising directory
and file entries pointing to the user data according to rules of a first file system, a spare area
outside the user area comprising replacement areas for defect management, a table area
outside the user area for recording a defect table comprising a list of addresses of the
replacement areas and defect areas in the user area, a general application area outside the user
area and outside the spare area for recording second file system data comprising directory
and file entries pointing to the user data according to rules of a second file system, the
recording apparatus comprising
- input means connected to the computer for receiving the digital information signals;
- recording means for recording the digital information signals on the medium;
- reading means for reading recorded digital information signals recorded on the
medium;

- output means for outputting the read digital information signals to the computer;



the digital information signals and for recording
first file systemdata conprising directory and file
wepiosioedspoi nting to the user data accordi ng tPBCT/IB2664/051088
of a first file system a spare area outside the user
area conprising replacenment areas for defect
managenent, a table area outside the user area for
recording a defect table conprising a list of
addr esses of the replacenent & eas and defect areas in
t he user area, .2 raI E I|c ién area outside the
user” afea and Soﬁr mgﬂeé"r ’Sféfhé gl ipforgptiop siggalsyi ng
s ebaraderized e thetthe @mputanaadamerm lcmtrnghe:honm nBiing obtficlrebdrdif

e Nphdr s 1D Bdrfdkh ﬂlgm'éfﬂoé NEorkld aga&‘%la dieng to rules
of a second file system t recor ng apparat us
conprising - input means connect ed to the conputer for
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leQ@CbamtOpﬁﬁ‘ﬁDmn‘atmeﬂm@cgmﬁhﬁob@&ﬁbﬂﬂd 10n18he nmedi um -
out put neans for outputting the read digital
information signals to the conmputer;- control neans
for controlling recording the digital information
signals, characterized in that the conputer is adapted
to control the control neans of the recording
apparatus to performthe nethod according to any of
claims 10 - 18. 20. A conputer program product for
recording digital information signals on a renovable
rewitable disc |ike recording nedium which program
is operative to cause a processor to performthe

nmet hod according to any of clains 10 - 18.



