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1 Apparatus for and method of recording digital information signals The
invention relates to a recording apparatus for recording digital information
signals on a removable rewritable disc like recording medium, the medium
comprising a user area for recording uset data represented by the digital
ﬂﬁ%%ﬂ%r%g@ﬁlétﬁ&ﬂoméﬁﬁﬁ’ﬁg'H‘i@nﬁﬂfﬁﬁﬁﬁéﬁ%"@%ﬁ comprising
directory and file entries pointing to the user data according 5 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 comprisifig fivesten/randdis SAtRS RPIRIAGIR thertsriAg e s HeiRfation

to 10 rules of a second file system, the recording apparatus comprising _-
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%F%@Jﬁ@éﬁ%éﬂ@n‘fﬂﬂﬁﬂg é’r@é@ﬁ@éf&'@‘@]éj&ﬂﬁéﬂég %m@&m.a’&%f&ﬁma

removable rewritable disc like recording medium, the medium_comprising a
G@@Prﬁf%aféi?trefﬁﬂf?r‘éeéé’ér“&a{fé’%%ﬁﬁf@%ﬁ BE}dtH%f%ﬁb?{ﬁf‘?dfbtnﬁafﬁmfea a
gm@sa@pnlcﬁmmemimdﬁ@kﬂ@smmnod@m|q@mp§|§angachaa‘oto@¢@ﬂm¢|@cond

e A e SRR ARl e S B e o
area outs etuser ar€a comprising areas erec
mma@@ema@nmdefltamatmmgmsw@nb@m&twe@mpmwcordmg a defect table

25 compsiinganlith ol e gD P SRIAGERRReas and defect areas

in the user area, a enera ap |cat|on area outsi he user area and

out5|déeﬁ?éd§ﬂﬂa‘f‘ée%[?%£9'f6?9‘t¥€5}€i ihe Yetialrnroneadpsteiala et dammntimy

directora@ing ik isiasaigtingteethédise irdataaionaiding iecstles of @e
second fllae %\{stem 2 The invention also relates to a computer data system

comprising a tomputer connected to a recording apparatus for recording
digital miputatiors §gnalguting trenreadaditatal information signals; and

- control means for controlling recording the digital information signals.

The invention further relates to 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 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.
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rewritable disc like recording medium, the medium comprising a user area for
recording user 5 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 e PERIHER A1EhtEAES LA HPHRHL: S4FR SXSIRMH RO TREr BReLoputer
gemetaddoplicavanniGpreatosfsidectineingaigitat in fonhanists Kigntieosparenarkesle
fonFRSRg frepnd Hiﬁgs%%%?l%dﬁatam%qm ré];%'ﬂﬂgn %%eﬁo%raé}g e ?’%H#Sﬁ]g user
pointing to the user data’according to rules of a Seco ile sys em,et e
fpetoiefirRgeatsdrate doriabEmgatinp sloneeans tonitedidoaditidiayhirmedaer
ERRGIMURSL BRI AR PIBARRY SHIRRS to tHe CREF MEMBRAHE td PAREINIRE file

digital information signals on the medium; 15 - reading means for reading
PSS R AR PURITSHIOR SR AARE FOERRLPSRPIACE TREALRS BB means
fodregtpuiing tikeraad digithl infosmralienfsigealsitogthesfesnableoamdising a list
sentrplmeans or.coaualing ecording e, dital nformation signaly. 20,0,
vention further ralates a computer program pro UctYorTecor ng |gﬁgll
Aiferentiidantdgien srem andanieidaile seateiaatsdodikcdikénpescopdiht eriyelitmd®d

BesioHisHig dma iR ik pitieAl SESiIHEN R R\t HaB ake SingatE GRPBPM Qlond

storing large amount of data of different types. They can be used in different
E'Fﬁﬁyé%ﬁ?ie racaCA Y apRARILS ERIIEHENts as for organization of data on a
recordingumeetngitoniyiviedlty, thdaishpiece foaricadingtndigital adoardaoceiyrisls;
rules of a particular file system. Such file  system has.its own file system

s, AR e S SRR SR B VR e
stored readingenerlirigr meedingredorged-digitak jrifleyragdonrsighata necaydatohndbe
volume;ngg;dﬁ;pres representing the structures of logical and/or physical
volumes, file structures representing the structures of files containing the
data, dIHRYHREIRUIQUPLDUHRELIBFgLkliBlHBTeATRECn sl9aaks dpdecattivigpy: and
represesiing akanatedcontslaigeatedisgasedigitstiorieaaianghagecording
medium. File system data are stored on a recording medium in 3 an

administrative area of a file system. A recording medium may comprise
addressable recording units for storing the data. At a level of a file system

those units ax I &{GERRGEELiFher relates a computer program product for recording digital

information signals on a removable rewritable disc like recording medium.

Recording media like optical discs (DVD+RW, Blu-Ray, etc.) are capable of
storing large amount of data of different types. They can be used in different environments
having specific requirements as for organization of data on a recording medium. Typically,
data are organized into files in accordance with rules of a particular file system. Such file
system has its own file system data, which include information about all kind of structures
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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with use of logical addresses defining addressing space. Partitioning of a
recording medium allocates a space on the medium for storing data under
control (according to rules) of a file 5 system. At present, for example,
DVD+RW discs are in use by Consumer Electronics (CE) devices and in the

R PEARTAL RMIPAHR! TN SR MAEREI HiE e H BRI UBIRTI DM ER W1

discs are used mainly for recording digital video information according to a
SFOEHROTBARACTIRIO BN/ N5Yal RS FNPOYAR) AR UHES TSt rardo
anawdeélbé&@@%p&@é@@lMaﬁlmland%smykﬁateopimmumaMngcﬂmngdemlum
atio elf t out that vide ch I
o R A R IO B g S e
giiktesystem) pointers are located at fixed address positions; also, certain files

start at fixed Agﬂr&%ﬁﬁoﬂ\&éﬁﬁﬂeﬂlﬁ/ﬂ?ﬂm@%@Hr%q)w gk B B8R HRs Bid&onics

sically on a medium in a certain order. 15 The PC environment is based
é#a CRHERE DD BSOS P RhERIMBHEi P O AR M58 al st o SRY (RNt
Bp@#mmnpbgatmmdnwmqurrammwgfdmtabxb@opmsenﬁtlnrmowﬁmmg to a

d re I|c |on ill their own a for

S ore m?érrnrhaatlon n ff?es or '[0 r rlgevv %ﬁ}(/ﬁ? {?(f rgrhn? hISerr%%rgnS
sedibiepliscationg utesransl splaafdfitesaititanion daewédmmfnrr@agb@gsw ancdd
ﬁﬁ%ﬁ%&%ﬁs@t?f&l V%%fbﬂﬁéﬁo%‘kb&'ﬂ% QflglﬁﬁfﬁﬁHtl%HPHféﬁU%ﬂﬁcrﬁ%é@tc For

example, on a single disc there could be multi-media files, text files and
%EB'L%H‘M’?FI&V&HW RO AR KIRITEPERS LAIYSS RIBracaid Al hisdagdress

gesitess; like, \dereinikyaartectisedarsddiesses. pdpallthatehsgpledbrinagiitheffiiges
ﬁxs em i orm rlon on th udISI% faog flies of certaln type that they can handle
aswell ApIE Of this” arem(malnPy JPEG iles and also, already more 25
and more, MP@]‘H@@”N‘Irﬂmﬁﬂmﬁéoﬁﬁeéﬂb@dﬁt&f@ﬁmmmmwlﬂ'hﬁ@dra fites will

BRRSAPHEEMtAADR b W%tﬁ%&ﬁé@ﬁblﬁ!ﬁ%ﬁ@%ﬂgﬁé%rﬁ@ ety gata

are created (such as e.g. MPV or HighMAT) desgned to make it easier to

Hﬁ%ﬁ?@%f@%&?%ﬁt@ﬁ%@h@@ﬁﬂ%@%ﬂﬂ"f@ﬁ@ Wil fyRiraty BrMAdRIr 9yR data
parblighe stordanfatieifiahpatees applicsiue mmmaéfacﬁn/hl ﬂﬂ@dwnsmetm th& as

R R o R TR o At PR rect
managemen a rewritable medium such as a IS IS done to
fa@ﬂlltmém albleirtis©Dd Rieverd syep highicoapas ity en@pwedma smglﬁ aheciibeee could

BeitRRiGnLgRGING, ‘Péﬂ'ﬁfeé%méy?é@&a@ﬁlés mﬁﬂ'&e%rﬁ/‘ﬁ%%ﬂ%%f eferred to
as Mount Rainier ReWritable (MRW) media, e. %
Recently, more and more CE devices, like V|de0 players/recorders, have

capability to seek through the file system information on the disc for files of a certain type
that they can handle as well. Example of this are (mainly) JPEG files and also, already more
and more, MP3 files. In the future possibly more types of multi-media files will be supported
in the CE world. Next to that, also new standards on meta-data are created (such as e.g. MPV
or HighMAT) designed to make it easier to move digital content between PCs and home
electronics devices.

The published international patent application WO 01/22416 A1 discloses the
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.
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MRW,DVD+MRW. 4 Further, said recording apparatus makes it possible to
store file system data of different file systems on one recording medium,
so-called "bridge medium®”. This facilitates sharing of the bridge medium
between different environments, e.g. the &E environment and the PC

environment -fy #REGAl F?Qéér‘afn?g %%%@F&%W'H ﬁ@i@%%t&%ﬂﬂ@ystem data of
; iIfllcatlon area 5 (GAA), is allocated for sto o%%%?‘ stem data of a file

A F1L o 5 BRBr00E URER G Med b SO cale R R s te s facilitates
mma@mmm@dmmmmmamﬂ%memmmmm gDMD@MFhWramedm and

GEATa ARe0T 2 MRS TIY PUS IR DDRer SRS INECIlRy o

system ata In an p ttO or exa e oné e en yin

§péréinisiatacaed dpictonng Biasysiem tasarnl mﬁ@rsdﬁfﬁlésﬁsdlwmhﬁtcdab@ﬁ;tmt

280 QIeQ@'BE?er}ﬁ‘M Yhd %@6&%%3&%&'%&%@&’@% SR SN BECAL MtWase of
ﬁ}}?uwe additional files (Bke in case of DVD+VR format), which is another

iy RGO BRE & e RB AN BN tRSn TB'B\‘?HF%H{B'EHB@HFHH%[tRHQES the
firgkygenedatlyintG Ampo ek e @og exdifile afnntidiargtwara Wilfefidntystem data
SONIOMENISLNIS PRISEH IS AhyGyed, nachJ 9'”a%o %JH&té‘SrR |8§&Uteru|es ona
invention, by i§ recording apparatuso 9ype escrlbe i e-‘open
peciigapia W@md@érsz(@@rrnrmmmh@lre:@dﬂmwbhhs (dife ad@qstae@f tb\taaN(Fh

ﬁﬁlﬁg{f%ﬁﬁﬂ RiReeiAAE Wnusable in the defect table and to record a
part of the second file s¥stem data in the selectedgpg@rt of the medium. This

increases thelitARBIEST AIAES IMFEHQLIR BEeEaMie s i itREcss agphdserally. to

fyipteve él;éli}@ang@ulﬂl myoﬂm@.a mwﬂ&imﬂbréhaeﬁmﬁm@ﬁtem data and the
defect manaqx?,1 0 lnan e(rjnbodlmentté)f tthe recorgol?? tus the

control means are é a'stélg1 {8 Mak & cod sglers’(t a8 easvteg 'p?gr‘tbgfath

mrélm@aﬁa@mmalhﬂémpetﬂ@@@r@tmmwmhm rmﬁbwnndmr@sterlzed in that the
AR RIS %&Q&E&E@ ngihegesen e sysirRydradars AR ATRCHIRS

user area. In a further embodiment of the recording apparatus, the control

8 38%iressra A Rpthef thesesrrd file ek daipie %?'Fékﬂ%@é%%fﬁh%m%d'um
ardtirmse@s‘ea trepiaspReN e avoManSngirestdas ysescdaia.file lyerlizadhe

acem tarea ent area SS, to search the
G & S Bl e R D e R AR o RRae e
without the umm@ommmoaatélehecmdmgaﬂmremmmarabmmmet@dmed to

frefreriacsmert %E?Paﬁfég{teéﬁaﬁoof?ﬁéjsﬂa?er&%Q%@%ﬂdéﬁﬁ% GiRelERASbIe. This
replacement area, to
embodiment is advantageous in that storing the second file system data does not affect the

user area.

In a further embodiment of the recording apparatus, the control means are
adapted to search the defect table for a replacement area address of a replacement area
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 free
replacement area without the user data, to localize the free replacement area according to the
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.

In another embodiment of the recording apparatus, the control means are

adapted to mark as the selected part a part of the user area as unusable in the defect table.
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30 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. In another
emoRdimentgddheinara ing ARRA 3BisiniNG €909 SPRARERRRIRARRI A {0 age
mark as the selected part a part of the user area as unusable in the defect
£RBfe o hReFe A RELIO U4 that it provides a possibility to very
significantly indseadsenagionagétsanedbmtaassecanahiie oystech thataefticitable
olvaplagesus,bibe conyplimerns . aapien i seaiah R ciRled ane

or a free replacement area address of a free replacement area without the
Insatizialiee teS eptashmenharéperscediapdpibefrapaapdasenieiing ed addrdpado read

FERIRRRATNSN GREER AR e SR 6 fRals e esIR SRS MR R PRTRtHEBart of

user area, to record the user data read from the part of the user area in the
frediseiAEed MBRTERIERIARE TS Phalse a1 [ramast the RSP dRe4ises AiRRIasIEsaPle in

the diedechtad This i ecaieai sshalaaaedrtiad acodednartadruseieingariietwhile

lr:)e%in iﬁre%ﬁeedewhi(ljeﬁIgesc%{drinnga@e second file system data. 10 A further
embodiment of the rec r&ng apparatus is characterized in that the control

means are adafvrétrersbidiotechahtie ratorairgienpaeituet eoackeierged of thes the
El Er@'lemééﬁ(sjtﬁf@ %@e@&&&&h@gﬁ?ﬁ&?ﬁ@ f%ﬁgﬁgmgdﬁt@ ?&d%%@@@feﬁéhﬁﬁﬁ 'f’ﬁ%e

file system data or the second file system data in dependence on the chan
ROP 486rPrPhiSetsard i Y e fe i At S ity HigelrallewMRiard AR AN 15

bacyatl Ao s @rkamndeninatiibe die aer dingga piaratatiori TEnosnisolehans fident
ﬁgeagts gl t%ar%c%dstﬁ%rchna?e%e information on the medium. This embodiment

IS acK/aanageous fnatit Improves access to the change information,
specially while yebemathenemhediimant b theoepodingcanaraigsatheanorit ouganif are

PEFMEILBRAME BiEnEE FREPRROTAICH SRS CriTi RN R RIGE Btageous

changes of the defect table and to modify the second file system data in
%ﬁé&@éﬁ%@\b‘ﬁ fecstARURG SPGRIR A MaRNFREGIRIY WA IR QiR dRe medium

pempsisesliceshe second file system data contain correct links to the user

O e T R e e
pBdrhatioatiatesi goaerafeti the defies taithe enih tthw aolbkyrihecsgraraliggaty stem data in
RERMIRESLERARREIGEES Shformation. This ensures that file entries comprised in the second
file system data contain correct links to the user data after changes resulting from actions
taken by the defect management.

According to a second aspect of the invention a method of recording digital
information signals of the type described in the opening paragraph is provided characterized
by

- marking a selected part of the medium as unusable in the defect table;
- recording a part of the second file system data in the selected part.

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.

According to a forth aspect of the invention a computer program product for

recording digital information signals is provided, which program is operative to cause a
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by - marking a selected part of the medium as unusable in the defect table; -
recording a part of the second file system data in the selected part. According
to a third aspect of the invention a computer data system of the type 30
described in the opening paragraph is prcﬁ/ided characterized in that the
BRIBRLER I paeRIRE ﬁ%ﬁ-@ﬁté@H@%%Gﬁw}éﬂﬁ@ﬁ‘ﬁ)%é@@c%ﬁ%‘%& GRRaratus
to perform the method as described in relation to the second aspect of the
IAVEHRSh. According to a forth aspect of the invention a computer program
product for renesding cligitakprtasmiatioinsiginialsvis Pvevjgrcsnivhich progitaidaed

PREFAUVE9.FAES B hPLARSSRALIR RRlArm R melhad a5 fersibed o

ation 1o the second aspect or the” inven lon Thelse an er aspects o9

ﬂ@écrmmnt@w wwmméfarpp@m]tm@mm@a@mmm@mmrm@ﬂwhh reference to
the embodiments described by way of example in the following 5 description
and with reference to the accompanying drawings, in which: Figure la shows
a recording medium (top view), Figure Ib shows a recording medium (cross
section), 10 [Figure 12 sﬂm&aet@mr@im@mppe(ltapmevm) accordance with the
invention, Flp re 3as ng/\IssaareSc'o 1 CY fled Pfs? non RW type of
medium, Flguge 5 SROWS & simpli P%(TF yout ora MR ype of medium,
Figure 4 shoWiguiaa 2s5anpleretcidingthdrefuexipasdaiga@Aniihtthairgriiéoarea
on the recorciﬂ&@@éiynmvéra amrﬁ@dﬁ%mtwﬁowwwpé%ﬁ%w

shows an example of a method eann ing GAA into a user area on the

recording medAis, 3R ouGasRRl '%M%“W&W@G’f"ré@ﬁ&ﬁﬁ*&iﬁb elements
in different Figigues 4 shoevicendical prief anmehod oTesaamdiyfgurana skpws @ea

mple of.a reco d|n medium 11 having .a fo of disc with a track 9 and a
R AR AR B W B R e sories of (to be)

recorded maFkgure prefsviiamediivele iof armeibiethofigraid{oa e Ad erangerciien on
BROQUIMIAG Wi, %H'&é&&é&%@\ﬁfﬁ%‘ﬁn@@rﬂ%ﬁuung substantially parallel

tracks on an information layer.
Corresponding € ements |n different Figures have identical reference

numerals.

Figure 1a shows an example of a recording medium 11 having a form of disc
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 turns 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,

which enables a read/write head to follow the track during scanning. The track structure
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25 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 blde lasers, called Blu- -ray Disc (BD).

%ﬁﬁs@fﬁégﬁéwm%&%ﬁrﬂﬁaﬂﬂr@sé%rf%ﬁ‘?rﬁﬁ%ﬁtQ;’ﬂ theideesmatigndayer by
recording optlcally detectable marks along the track, e.g. crystalline or 30

HHRsmato0sYsraHachlehinde mRUARY AIRRKT ST APCKRIE track 9 on the recordable
type of recordlggrermlewlarcrassnaehoatadlday amf@tmnbe%tadﬁtb@l@smmglmedlum

;LO\?ﬂwe re %rH&%l éjf%cuhr%h zgmﬁs&g?e%sru%%%qﬁ% E%‘ﬁ,d WhIC ?htra%cordmg

dcture 18 cons Uted. for exa y a pregroove enables 4
reeed Afriredriaiatect fedl Byethld tﬂﬁ@l@mjemwslﬁdnhMgnam@omaﬁesammﬁ@svbstrate

RYAPFR XML NHV B AHRR BreBHNRS FSRr IO tRUPHNIRIQEAHRIN Flirther

units of information, usually called information blocks or packets. Figure lb is
sigrbate Qégtﬁ)fﬂrfhﬁé%’%ﬂ%& the hRrK 95 Hreisef rdEs RIRANER MY Poof the
i‘emd\ahﬂajtam inderhiécioreoiramseaseioh s lisi katsstide 3 Protiiad] writh amaterial

recordi e nd rotective layer 17. The protective layer 17 may
&or eg s(geg'?gﬁ%groguats Fate gurié‘;gr for example as in DVD where the

recordlng layeigigead shovs eiersisliaranparatics dofurtrdingigitakénfro@ionraigoals
hondrdl e ihaibRck Side eserR NS \PRGIARYEEH m%&’cgﬁjaﬂ?@lﬁm%éqmlon

an indentation or an elevation of the substrate 15 material, or as a material
BRSFERY Yeviafrey ettt FHBGTBfARS o GRitiRe tﬁf‘s‘iﬁ%ﬁhé"btPécEB‘iarﬁ'ﬁg
afepRialuehioh recosdigudigitalivefoninalioor signmig tie recsrdlmoreddiniL 1d head

s CD- or BD, in accorda nee wit lé: ven
B e R S AT o TR et on
teetedid hmeehidi A2, eohiptiseseareptivel systean divekomitrty ffe fatoyariergtithgea radiation

FRERY Sl MEFINLAH o gdaaaéier%&@f&&mﬁqm.w BPIPBIFIARKIY the

osmonlng the head 22 in the radial direction on 15 the track. The head 22

HHHEB]‘?B@% lanen plitha Sgeteirpred i RERHA REABY Af Ay da AR 2 aipH On

géuadideyl sheserghioaptitad RiamtkieonBRELO(RotaRiRIInN SRNkAY attAtterk

of the |nfo mation layer.of the rec diu he radiation beam
e T AL P e U I o] kBB = i
acmqbwé@s finepssitomigofdbasirg %&tmamwrdmom@pm&aefowsraﬁmhe track. The

(ARIaHY IR A ARG QRIGR! AK5I0 T R  SREP A AcHRAKIIIAD

actuator for fine positioning of the spot 23 in a radial direction on the cénter of

ﬁ#’érﬂ%tﬁ{@'Wh%aftr@ia@ﬁ@b%?é%ﬂﬁ@rﬂ“&;ﬁ&@%?fr%@%%ﬁ%‘?‘?ﬁ@ﬁlIﬁ%WH@Gé%g ital
MIbaah@daIgRdl o (daaythe radiation is controlled to create optically detectable marks in

the recording layer. The marks may be in any optically readable form, e.g. in the form of
areas with a reflection coefficient different from their surroundings, obtained when recording
in materials such as dye, alloy or phase change material, or in the form of areas with a
direction of magnetization different from their surroundings, obtained when recording in
magneto-optical material. For reading, the radiation reflected by the information layer is
detected by a detector of a usual type, e.g. a four-quadrant diode, in the head 22 for
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

information include the drive unit 21, the head 22, the positioning unit 25 and the read
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alternatively be arranged for changing the angle of a reflecting element. For
writing digital information signals (data) the radiation is controlled to create
optically detectable marks in the recording layer. The marks may be in any
optically readable form, e.g. in the form of25 areas with a reflection
Sﬂﬁqﬁlﬁ@hﬁiﬁﬁeﬂ‘ié rpaheY MHPHE@W}Q@#P&E@&!Q{%& M@&‘ﬁ@f@‘f%@é@gn he input
materials such as dye, alloy or phase change material, or in the form of areas
QAL IRERERAD StoRy B AR SRngIRiE R H‘{\g%ﬂg ki diMo a2 o pYalFR Breans
wdneprise@ariohing imitrpagndtmailiaal meder @mpdasirgeadiogndhe eadiadiamodulator
flecte he. int ion layer is ted . orof a us pe
L B, S RS B ST L R e
ANeHes e dd fedatsy ofigih IS RacRdig EherEpidng 612 6 Peatassesdbe iRyt datedio sigitadf

inforeatiallinmieaistdrREkiadARE FAFRIBD BT AR LORIG M s 'eRPidatting the
processed by read processing unit 30 of a usual type including a

a6 G PASFURS SF AL FeSHANSORSS Rirf @9tV 83U BRig AT FOMAYALon
sipinalsi¢datmitsde nterredtiev ingyrheans farcteadirdomfarenasaliréotiudntheh
drive dalt 2R SHIGAS Pt B8ess“h%F 948 e B a0 hereas 8 RIogeRsing
it 30 MR8 apparatus comprises write processﬁlg Means Tor lE)roceSsing the

fiopuatigibtiait iieonifativitogigride {oaralied 2 eraseddathieensidifalioo div@xhehich
B&AFrREs FINISAMpRARNENSRRIRUEE: 3B IR AHE 2 mARELBP LY IRIONAIERBSves the

comprising a formatter 28 and a modulator 29. The input digital information
BGAS (A1E8" Ahay COHIFH R EXERAPIESPE SYATRONAIRS Bearkile IAEH—i Wata
eyretilonage patiaias hhieel Npdt Litt 2iGRI0Tes Ses idte dnptits padeeteedmittnefinput of
Blommation, Whiehace passeddo.(he formaller 28 for adding coniiol data and
ofmatting the™ dafa, e.g. by adding error correction codes ( ) and/or
Attdrdesabla dpoatiensom phaeecegiplicaddineumidsrahérforiredvdnantegt bait 20. Further,

WS S%HJE%'HTJRE@‘QH&{U%MH%MWi&%ﬁﬂo%ﬁ@w@&%‘m BHQ’PetF?b?/iirE?%'ﬁ
unit 27 does no ata

L C have to be%f{)resent_ir] the apparatus. The 10 formatted
fRERRMABOBRRSLNBY S fEpeiti SREGE PRSMB i RB ARG oM 28%%hich
comutses Hocentednphi 2008 abNelctarias dontas Miaestiegeaynacgsiateslsignalid
which dri the head 22, Further t odulation unit 29 comprises .
R el 2 e R o B B e i e
sighal. Fikethie positied ngnityt% Sdetechto thieitr@duroofptises cadholaticaityitfao

CRMRiSE rﬂﬁ%ﬁﬁﬁ_é&wr&@F@?aﬂ%éﬁ%r‘ﬁ%@&?ﬂr&%ﬁ?@%}%}%ﬁﬁinfg the

addressable locations on the recording’medium under the control of control
OFACES 43 A ENCHROBRGSAr IS (e SR ISBE D @8 ABST AT 2O HiBR Colipbgit 20

g raserdingpiineredtiayingaf rakminatiabgane roaay. be arranged for receiving

commands fip 2 5,2 8T 2,05

1(:9 of performing initialization, formatting and
defect management of a rewritable medium such as a DVD+RW disc. An example of
simplified layout of such disc is shown in figure 3b. It comprises lead-in area LI, lead-out
area LO, a general application area GAA, a spare area SA (in this example comprising two
sub-areas SA1 and SA2), a user area UA, and table areas MTA and STA. LI and LO contain
mainly media read/write definition and administration data. The user area UA is used mainly
for recording of data used for real use and data related to content stored on a recording
medium, such as user data and first file system data comprising directory and file entries
pointing to the user data according to rules of a first file system. The general application area
GAA can be used for storage of data that does not allow replacements by the defect

management, such as application programs or device drivers that can handle defects, or file
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computer. The control unit 20 is connected via control lines 26, e.g. a system
bus, to said input unit 27, formatter 28 and modulator 29, to the read
processing unit 30, and to the drive 20 unit 21, and the positioning unit 25.
The control unit 20 comprises control circ%itry, for example a

@&éﬁ%%eo‘ﬁ%iﬁoﬁé?ﬂ(@@ﬁé%ﬁ%%%@ﬂ&%b%@ﬁ if %@@r&wmmtbﬁea
gﬁgedures and functions according to the invention as described below. The

ARRRYEY i3 AL Rtei AT RAY R Gea e TeRERRIR S IFgIe P Aits.
Jdrerciantnablenited & ivAcaphi(gaoé nentarsag@paokised) zatignistor mattingaenate25A1,
f it jum such V o
e R T AR T T 8 e SR e
lefiratineas IMDda8lduts dsehascedangenest i egsplifdsinasarits WAA, andfrire

AEGRIRAHER ABSIARATIIC OB RGN SHBORERP i ADFERAPLr I EEr to

area UA, and table areas MTA and STA. LI and LO contain mainly media .
1RSI aAY it Rl BN A AP SI FRATRSERITRAT ALY, FPRENG defech BInageReisiegliocation

(nairtyediidiabkeop raimnyieivdaia s etiHo megataite aagdMitaisetates tnitontaatead-
stored olanerg%qrr]diR%dmedium, such ﬁ]gt%er dﬁ\ta and._first ng g%stem da‘a

LOATrising GTCOry AN TG SrHAS POMUAY o the Uy JatR According

refersedfte i B dllat S3ainéen REVksi golecidRYdpiTediin 8. ar 680 -BRW ca P @ tistrWoin
%B‘H'E%@Pt@f‘ﬁ@fﬁ\ﬁh@\f/’d%&i5‘%@'%Présfb%l?h%%@%%ﬁl@!h%iﬁnqﬁffiﬁﬁrm%ﬂﬁ&%%%t
e

such as application programs or dévice drivers that can handle defects, or file
&R é&&%‘%‘a@mﬁ%ﬁa@fﬁévs%ﬂe%ﬂg.Sﬁ%&@@fé&%aﬁég%%ﬁ@ﬁ?%“ﬂ%@&

ey defect table MDT stored in a main table area MTA, a secondary

defect table SDT stored | ondary table ar TA and.re ment.
creas ook e REUNER MR PSR B AR ORI e cn
_b@feaﬂ ta_fmeris!\/bRwmr@bm_érm,mméietetlt@@bﬁemmmms_ QhéwsmeTBis
a)ies %&&@ér%&%%h%d@%ﬁﬁ%%ﬁ?ﬁ%%%@ QASSURR WAt
and for assuring that non-MRW PC-systems can use these tables for

YRS RAMAIRYBFIRS GRARPIF IS cAINFB APRMISD thEr gt pe Sowplgags it from the

oaEIpansatisgiergitedefecionanruement Cradedatn thd sahéiesnietable fily
non-MRW drive majn table area MTA is located within the Jead- i

SV R R R S BT s g
tenionlyrTBcagiast e GEsladdeto Thisidniier TR @vinliab ko (NRWI)imstidcontent

GERMIR\Y LN AR Wedilirf A RSH Fé)sg§%'ﬁi MRV o FEE HREWAD R IBHRHE ARl

example shown in filgure 3a. In case of DVD+MRW recording media, GAA,

sierethip 8350000 dils systemrdatas kilwn Dy WrirWSesrd Spectirey.an extra file

system in GAA, dedicated to performing tasks related to the remapping driver.

A defect table contains information, which can be used to perform the defect
management. In particular, the defect table contains a list of defective areas (packets), which
have been determined to be defective during verification or during use of the medium,
according to rules of the defect management. Further, it contains a list of replacement areas
(packets), reserved to be used as replacements of defective areas. Defective and replacement
areas are referred to by their addresses on the medium. Different flags or status bits within
the defect table indicate characteristics of those areas, e.g. usability for data recording. The
defect table also contains information related to areas on the medium, where the defect
management shall not be active, such as a size and position of GAA.

The control unit 20 is adapted to mark a part of the medium as unusable in the

defect table, in order to reserve it for other use than data recording under the defect
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Based on the MRW definitions, it is possible to ensure that MRW media can
15 be read by non-MRW capable drives, by installing a remapping driver on
the PC. This remapping driver can be obtained easily, amongst other, by

using GAA, such that the file system in 3AA launches an application, which

inatalenit. qlﬁ']éﬁfti‘éﬁIHPW@@@r%;lﬁﬁﬁ@d%d&ﬁ%ﬂ‘@tréﬁgfd%‘é@&ﬁd Qﬁé‘%t‘é’rﬁmata in
non-MRW aware CE devices, the same or a different file system, (typically

F@@é@é‘(ﬁ’fﬁhbﬁﬁ'%ntﬁ@%@a far BﬂSWH&VS%Yeég?\W%edEWH?éHf dyptems
(gpmadlwrmdgmmdj iffeeht blalide defbbi snish algeneeinyfyra@indingity) theccess the user

IRl SR RSN S MRWLDEH -G e S4Siem0 e

ereina er aso re erred S Sec le sy em ata,

mecﬁmdayd@aem ceder Thahleve die pecent ébl@r%Wﬂ@n sy SemoimENA (dedivigesor

IPEEREEIRS SaBKFRRIRIRAIBIHRe remapping driver. A defect table contains
information, which can be used to perform the defect 25 management. |

particular, théncfé‘f%'é‘tb%"ée%mﬁﬁ’i’été’i|§Fd?%?€bfﬂ?ék§lje§§’(‘H %ﬂQ)ﬂ\‘R/H?&FFt
tmveubamaiedefﬂmmsl todbmfdetecive dattn g teisfidatiaionisecngedss aidhe

R £S48 e B s st mshsgerient, gy contains 2

rép cement areas ets), reserve e Used as replacements of
defective are@s R eethdnmapthdeeiantridenssage cafelidicesoussr thleirare

AAArESPRPIR IR Me A PiTE E@/@kﬂ@ﬂ%%%w&jé}ﬁﬁa‘ﬂ&umﬂw&‘% H1es dpiRchs

table indicate characteristics of those areas, e.g. usability for data recording.
racthi i SAmAAS DARRED ARINETRITBRH MR MEUHER to areas on the medium,
where the defeeternagsagerneoiisbeliseotdprasiive, “SEChiasid'siAewastkhe user

G econtro |t OIS da ed.to rk a part.of the medi .
B O o, TG AT A SRS MR SRR o SIS S e
i'mt@rtdu defaifildeinbAdefueated lrm@mg@m@r@% rardcding teHeEosauictnerits2B6or

&%Bﬁt?ﬂtﬁ@ré%@g[%ﬁﬁaqrfa'bedébésﬁ?éébﬁ’ﬁmﬁ I%?i’ﬁezoé'%)rstt%@Fin':’ﬂﬁg'ét%rdung to

those data can eem O ed 'non-MRW" devices or systems genera

Wﬁr%\dPé’f\éﬁ}éF@?ﬂa%lFt%?%i%‘i‘e@??ﬁ%ﬁﬁ&@H@ﬁﬁfﬂﬁ&f@n@!ﬁyMB\é’c SEippabled
u&aiu@hawu|Mlb@aﬁtanhmmrpmwesmﬁéhea&emm tifa rﬁmli’d)r(h}@omnia@r)

gsucﬁya% DERLARAE o2 SR lo ARt S/ BAHEE MR NG BE000M URa, as
Stefi 10'be ounte déVices® r-any device without

Mr@ﬂva\eprgéetmmm@rd bemmelamhéq@aﬂrmﬂmwnemm friesrkayueglefineshiblthis
the Q&f@r‘ﬁtsﬁﬁpﬂ@résp%%ﬁﬂ fo s #ind informationelried é%ﬁ‘é% ﬁ‘é‘&B%ﬁ'%led

is recorded on the medium, e.g. in the defect table. This effectively increases
MBXfsmyg Eadevice point of view, independently of the directory they are put in inside

UA. In a similar way, all JPEG files can be put in a directory called JPEG or PHOTOS. Of
course, it is still possible to a have a further directory structure inside those directories, based
on e.g. the original location or the creation date of these files. The advantage of this approach
is that CE devices do not have to search through a large amount of directory trees to find all
files that are of interest for them. All interesting files from a CE point of view can appear in
one directory (e.g. MULTIMEDIA) or just in a limited number of directories based on the
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”
functionality for non-MRW aware CE devices that can handle MPV information, as the

MPV information stored on the medium can be used to restore integrity of the data in the PC
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10 On the MRW medium with the CE-bridge usage capabilities, user files are
recorded in UA together with the file system information (data) about these
files. This is exactly the same as happens on the normal MRW medium. The
enlarged GAA can be used to present a (= adapted"” view of the user files

BRORBANKN u&h&dﬁ’t@@ﬂﬁd’ﬂ%ﬁéﬂﬁo’ﬂé%!@&@s%ﬁb’&ilé%\@Sﬁ‘ﬁBerﬁfwﬁWtem
data) with 15 links to data files in UA is created in the enlarged GAA,

Swmfﬂﬁ 98 BeEPedife R NAYP BRI ERE M there is DVD structured data
present in UAg anfdmmtamtsthecﬁumoaommbngatdapﬂhe @Vﬂ(cﬁ\éﬁ) letanalpaet tsf

thi 5 Il
EsieL o S e e R e
(such as mulﬁmﬁem@pm@ss&lr(wmafmnegg Bamodna cheidilbiny£diPA2) to free

afedEHES O MorRRdh W predricEaRedHEastery. l?axﬂglﬁoﬁmdvﬂiehl%f the

multi-media files can be defined in this file system structure. For example, all

W%Y}@s%%béé?ﬁéﬁb‘eaﬂf |%385§Fﬁbfgrm?bﬁ‘?8}?%iéﬂ‘ MBaRing B mal”
dmwa@omt@ﬁ\s@ual@depehdeumk}enﬂth\efchee@msmwt&mlaui mmiRedce UA.

Ina ilar,w I E files can t in.a dire tor caIIed JPEG O
Brﬁé?ﬁﬁ %g] tg%%ggeﬁrseg %‘s il poSsﬁy e cat A have’ hﬁ ur heroé?rrevcr (t)t%r/”s I’EJ/IC ure
Rystemshbwssedivedioneyeladdedito et AL smeeobhg&h@wmm@reéﬁmeawawon
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have to searcht rough a large amount of directory trees to find all files that
HHESf ?Hﬁeq'@ﬁ%WtHéﬁ?‘”ﬂW%fr@Hh?gGrﬁ@sc%H? glesesl 9B SPRALN dghfuture use
aPRB RIS kAOi ot #es N (ergerl SoTUt B M Ae @oiiuet geradifileieybrnmieesaf file
directqries based the fil resent o the medium. 30 Th number of
R e et s Srer e SR B etk o e R 5
ﬂﬂ@leagédads@ebmﬁﬁ&wwand meta-data based solutions, like MPV, may be

used for easy %ﬁ%rm@m%ﬁ%\g 105095 R5HR8IGPRSH LI Sntdidfllent of the

solutions may allow "write" functionality for non-MRW aware CE devices that

BRPATRLSd I NP itHaYAtton, as the MPV information stored on the medium
can be used Ig Jiepttue, MPYNKLaFthaldata t@p‘lb@eH@tla}eﬁmaf%mﬁmt@}’acement

using autolaunch applications as d scrlbe ut now f .
SRR N R L T e el A e e
sienttoL vtk sikyldpiziebsol i3cHoa k) htd deestrappraanudnthee s parecalesarSm] area,

WhstHARIES RS HSiealdalie a8 geE‘PcF%ii%‘P' Serredidle YSRmHRd |AdElreés After

First, space in SAl (SA2) Is freed-up by moving content in SAT (SA2) to free
readlng the user data from the replacement area (step 105) and re-recording this data in the

free replacement area (step 106), the replacement area is marked as unusable in MDT.

Allocating the whole SA1 space for GAA gives extra 8 MBytes for storing the
second file system data; this means about 4000 additional file/directory entries in case of
UDF as the second file system. If necessary, a part of or even all 120 MBytes of SA2 space
can be used for this purpose.

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
allocation space. Next, the freed space can be added to the GAA space, e.g. by means of a

special table of freed up addresses. This special table can be included in the defect table.
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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 the result of a special format command,
which transforms "normal” MRW layout to a special one as hereunder. The
freed-up SA locations are marked as untiéable in the defect table. As a

result, these jRgabPRENHIARhER SVERUIESAHR MBWYNHSRYSISN S éﬁaﬁt%@ to
locations are added to the GAA space, by aIIowm the GAA read/write

Nire SRESOEIRTYY ARy Péé@H/%Hl@ A E'ﬁ%‘]ﬁé”xﬁ BAARG ML) G secapd file

eydendeddadddress rules. This change in size and layout of the GAA can be

stored on the-ediiy é‘M”F#{S"tJ‘AS don? aﬁﬁﬁ&%ﬁ sa"r%’]'é‘%ép?]' %O{EVEV%GB"AA into

solution. If the conve gence file system (second file "system) needs special
b saaflescried abaeaittint DOV thetophitngecerianh efrbedieiseninaé (Sam f1ee

RRUIRA EPHEhIR ha{TAd PRS- |s°‘al?§65‘l‘éH|ﬁfr'@QWP@@%F@FB%@@M@%& tables

control unit 20 of an embodiment of the apparatus, is shown in figure 4. In
SRS B MUt fapd %Fbﬁ%‘b’?@%”ﬁb‘ﬁ%@é%@ﬁ%é%é%&ésm dedhrdhtect
aitsles CONIDAIBING mnaigé@mzhmimmﬁaenée@aﬂpzl@daaort(@g medimaaegotding

Seasdoqreséelr(]:an2 eetaesp Ilogde'g‘rt]c")Jl gg\u%n)é i Sﬁggg mos%%ﬂ 1s%ﬁim|tsef‘ {he size
rep aceme area, l.e. re Iacemen area, W |c s not contain user data, IS

séthelrecofsh) Sitrisksteili gath seesbfel tiop toGtecadenassse After reading the user
data from thq {GRIGREMFRLATER iR ﬂ@rﬁ) s KRapREPrd Bbgfyﬂ!ﬁ Qﬁ{éHHdtQ@

free replacement area (step 106), the replacement area is marked as
SHRYSA BT D T1U& 1B SSRTRE e WRbRTSAIED R ¢8E AR AdgRFES W RFES
Mpixteménr Ftarghthe tieusecnid( St 99siem ldedtzéhie maﬁplai@mehﬂa@@

addlt nal file/directory entries in case of he second f| S
T e e S P e B T A SR e
g @fuﬂm@er ke khAtisten/203)inoadeio thecishiedssacadifoam S)a parpeithefuge area

EAiR'BR REe F’éh?&?e‘i‘ﬁ%f%{reﬁ'%gﬁ%’ﬁﬁ&jt@hﬁﬁ?ﬂ@Hégt diarmagengdigpyaiem

data. 30 This can be achieved by changing the user area available to the file
spusabieii! MRT ekt larts of the file system space unusable or getting

parts out of theshlersysdenenalipeatiarobpaces Nexkilae dseerdEpare U Rt of

AA mean ial table, of free
ﬂ!eesés?els? ?%ms%ﬁegzzlafqgﬁi% cagr? egrdnzlgjd &1% Spci‘e?ec{1 BBIE"? #Bft NO user
aatemmrstbmmméhlscpﬁth@‘ abpandanspmrelozfrthe)fltmmIz&ystadaﬁtww can be
Ingicats @&é%@&ﬁslﬁ%ﬁé@%% AR AR SRR REAAIB AR table.

record second file
By storing data structures of different file systems on one storage medium, the

control unit 20 facilitates sharing of the medium, so-called “bridge medium” between
different environments, e.g. the CE environment and the PC environment. The control unit 20
functions as so-called “bridge application”. File and directory entries comprised in the data
structure of one file system are mirrored 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

of a special convergence application able to restore the CE bridge, have to be performed.
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system data in it. Extending GAA into UA is done almost the same way as
extending GAA into 5 SA, as described above, but now by copying content
of the beginning of UA to free location(s) in SA (e.g. in SA2, if SAl is
allocated for GAA), creating related defedftables entries in MDT (and SDT)

&R BBIE ROt H&QaHaa L kA dRARY QA (B aﬁrﬂéWﬂé{fﬁé%!@ i iRehtiablesurd e

allows to enlarge GAA into these freed-up location(s); in this way e.g. 100

Mestivae dhvayslEaves ihsenAQnmeabeghae @Kﬂatﬂﬁi’ﬁ?g‘é\ﬁmﬁ%ﬂﬁ Il use
I|m|ts for the Biz@ 0 midine {(secooshtftleusiistens chptdlesfdetosrihe tidECE bridge,
I t f
S S AR R SR B e R AR e

m@m&ﬂ@m@%& edrges r@pfila@aﬁt@m ¢ieas\grthetedtard tkesy fdh@a qehegﬁm@ﬂ to
IeRliFR 119 SRAOPIARRTDRI RIRG a RFCAEING QiBErTeR JeR RREYiharea

address_(step 202), to read recorded user data from the 15 part of the user

5?@@@&%?%9% BFHUBRE the user data read from the part of the user
area UA in thealieembepimeanwotcaneal (sie 2@ d4dapddeonmackd hefqantiohtated
% ar%glwﬁe S nu%aplenlr%hI(\E/lDél'd tep 205). In an embodiment, the control
P adaptélé 0'seléct a pan{ A out of the first file system allocation
space and adf@rithe nh@@ﬁm dptaciéndrifisoih ddmsysteimnaasynchronizath tban be

§&chft‘9ré5‘ 6?'&%@@?“9%%&#! 1925 %é?ﬁé Hitﬁi%r@ru%‘aﬂ%lﬁ)éﬁﬁ%ﬂ mpRISIPAT bR I*ae

added to GAA by means of a special list of freed up addresses comprised in
%%@Yé@ﬁﬁ[ﬂ%es%?%?H@ed‘éﬂfﬁ@fr&@fﬁrfég%f%w&ﬁeﬁI@'E\}%@éﬁ%"ér‘l"é‘?{@a"on

sémta@e)meﬂgmﬁlm s sanibeUstaciiirrtesshasmgrabéhenangelwath time file

Sosealied. by r% qlg DR ShNesa, E'ffere LS 'rnOPeﬁ“%g%; fe%’uom e E
UTONMERT ANa the PC emvironment. The Control Unit 20 25 functions as

swaihltetiorbeiddle sysisiieattn”. File and directory entries comprised in the data

structure of o flRIBR A EBIIRFEA I ERLAVRINIR 96 RURIARIR SN ze

belonging to other file system. After addition (modification) of the data on the

By PR 0L EEH AR IFRISI BRI RSN IHETBIgR related (o

anplips el gpendingonmeinskecaneshio of bdisasfir aysmﬁ‘éd@dﬂ\@@hl&nbers

nv'ron nt, . ﬁ1 the nvira ent wherein,it can be O a su cztha f{he
een ered Iunl restores srynchromzatk a]s (%asto onthe
sys ems ata ‘are ep sync ronized,; orin an "unknowle gea

erditonment (where the two file systems data can not be kept synchronized),

the medium If[]ﬁ}{ep%%rﬁﬂﬁ@(étrmomﬁ%rﬁ@%e%nt%ﬂgﬁﬂmegfhe information

respectively. Therefore special actions of a special convergence application

Ealteo £8anRe T RE THESKTIP SUSHRE SRR BRPHIARREY O the medium in a reserved

area or in a special file in the GAA space. After the medium is mounted in the apparatus, this
information can be read and used by the control unit 20 to perform synchronization, if
necessary.

In the event of defects detected during usage of the medium, systems
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

defect table has changed, the control unit 20 can take action to restore the correct relation
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13 This could be a part of the functionality of the "knowledgeable”
environment, to assure the medium always leaves this environment with a
correct CE bridge stored in GAA. In an embodiment, the control unit 20 is
capable of restoring the CE bridge, i.e. ré‘étoring synchronization between

Béﬁ/\%ﬁ file S 3iGage RSy stHT DY Eh@aﬁf&&?@&%t%ﬂ’@‘@[ﬁé@ﬁ%tﬁb%%Fé\ﬁ@%ﬁéﬁt is
file s%/stems data Is gathered and then all or only selected file/directory

STFR ash eesHIHI g BRH) ManRIGTRAIH AEHLBE of file types, file systems
characteristiGSgequseiam cmditidmhs afﬁmbadhmf itnenodieirembbidi 2enis the
%‘9&(5’3?&}%@%%%9{% MRiangsiAGd ehotc?h@é(‘r&%g of tﬂLegé}é%ﬁ% FARRBR
medium. or the purpose of detec&lng if Dot file systems are
ssaushesmiciabiet i e madines ivfairses flarspsieing shrsislElemnshedt) arpace.
1RGP ARGLAP R RRIRRed AR Bh AR R RN iHIGR RIGES 8n BRI &R Bsed by the

number, date fields or any other relevant status information related to
ERRRYLRILR R BEHRIMSEEABRIZLAR: HABCESAlence number changes each
time file systei satachirngsenDaiehielisaosugrisstt meknsorampiianer ptiigs

IBecisalion oh B modficalion o g Yslam data, I an avAREYe suon

empodimen e contro unI%IZ O{S a apteetylto éync ronize ftie systems
pYswidtifyirageideohosenyitesiepatdehide 5A staXlis iMfbemsurbmeditedso

Fé?ﬁé\%sﬂ%frfi{ﬁe?’ﬁ@é}ém': 0 PrRmRleVREASH AN PLIARYR R 6Y$tRMhounted

sequence numbers "has been altered, the control unit 20 restores
8yACRIBIRIAHON BREItNGRGRRIeseReiIBs: @ DY HHagiaRA-dEoRtHIErioRsofaR e
gonbodiment, the control unit 20 records the information related to changes

of file systerr\N%Ld(e:h as se%l#)%nce qubers on thﬁlgnsesium.i a reserve
€ e

area or in a SPEcial e 11 e CIA SpACe. ARATthE He fﬂrﬁ‘?‘s’r%aohoﬁt'e”d%ﬁﬁie

awpaaddjépmhléilmﬁmldafcbeat@accm agddet by thie attomtiad fatitaRoctuing of a
PSR RUNBRERRIZHIARadbA B RAF SSRER INHRE SR AIATEHS GRIERRAUA. In

during usage of the medium, systems employing the defect management

HRISIYaYUEENRR ANFH TR IBRE T SE Rl KB HG BRCERTRCI0 SpeaChrRN Bafh file
e RTaigriipdaded @sggrdingly. A defect table sequence number can be

o S L IR e s R R
has modified content in UA and thus can update both file systems data.

In an embodiment, the recording apparatus is arranged as a drive unit to be
connected to a separate host system, for example a drive unit to be build in a PC. The control
unit 20 is arranged to communicate with a processing unit in the host system via a
standardized interface.

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
control 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,

various modifications may become apparent to those skilled in the art, without departing
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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 deféet table has changed, the control

Frath 2R GRBpERSRIRCHRBNIR FCRIQIGiHag KPR ARBlIAN thér, BRIHEERIHMIEsEN each

bridge file system and the actual location on the medium where the content is
RS- RYP QIR AT B e yBpRatip b atER PsRibAL 2hYyai N fpihestrage
olvaingearodfiieas ysiehasdaien desanibdbiguenthadieding stible asamteghetoiopfical disc
rec information related han of efect table the 5
T e T e PG LR e sHE BB R ch
I amssEaieUTAPRSIIgeeAIRRIAGUENG 8 GARRRITEr (e dapParaty deditstedfbrrawetenor by
GROMSHARMH BREMPeHPIADR RRUERLHRH 2% RAEHURpRYMGR @RIZANcIlide the

necessary. The second file system can be chosen such as to make sure that
MHESEHEGE OFEIAlFMaNtE UhPahed Thaskilisiey A8 RRLVEIE ‘GeRted JHERpRIPa an
slemdviRidédientierdusel e {mesD @nsurpltinalty ofacitel aiad oy ehatriigsroReeHc
UA or. STA. When such medium, is remaved from the CE em an t
O TR TR R N SRS R S RS R
Aiadiumalibdnd dret severedimoeansy. rgy o sepiesenidropy tbpsragdies) chhayévare.
done. While creating/updating the convergence file system information in
GAA, 15 some additional file system level information can be added in UA
allowing for launching of a convergence (bridge) application or html 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 systems data (in
UA and GAA). The same solution is applicable in case of a MRW capable CE
device, which 20 has modified content in UA and thus can update both file
systems data. In an embodiment, the recording apparatus is arranged as a
drive unit to be connected to a separate host system, for example a drive
unit to be build in a PC. The control unit 20 is arranged to communicate with
a processing unit in the host system via a standardized interface. 25 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
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control 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 30 the

control unit 20 or the processing unit to p]eerform methods and functions as
descriaed 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, various modifications may become apparent to those

skilled in the art, without departing 15 from the scope of the invention, as
defined by the claims. Further, the invention lies in each and every novel
feature or co)r&lbination of featgrﬁs descrébed abo e.fAIso for the toraage bl
fedium an dpticaldIS8 FRRSARE G LEHROY FURMALT HinLSgRR gudgremovable
reagitabio-diptitke désordvngmegineticthapesdiam bempsisthgltisserctesd, fiaieabraling user
WY REPELERRY B 1P RIG AR RN BRSTIRIR é?id%&"r@@&ﬁhwméﬁﬂaeos%&ﬁ%ﬁ’ta

executing a computer program or by déedicated hardware or by o
EOMMIRALSH A YYAIChHE BREIGhRPIAINE 42 e HEFhEARGRACTEHA iSRS ohadist file

Bt @N CiupertheePoasrceOlRiesalema tinPreplensndnartaoss istest and
the word "a" or "an" precedjng an element does not exclude the presence
ol a8t pege & T

f
DHavEms 6Rda UL LSO el g A Ak R ORISR st
of thdredsin, ttieaepineccansit anens bedrdgfeesanmte dnbiiealstngtesite gerDabaplication

Enlbﬁ%'&%8&‘%"@&?&&?%H”Eﬂ?s?d“e%%)ﬁr?ﬁréﬁ%??@d&%ﬂwQXe%%oSﬁ[E'_?y%[%m flta

ardware. 16 CLAIMS: 1. A recording apparatus for recording digita
ABRTENG §IEGIRAP o THE BRTEPRAETIRSRitEB IS4 A RECAEE LR uifeef drstcond
the spashivnhcrmparinappHaas asepfiemeecording user data represented by

the digital information signals and for recording first file system data

cormB RIS EblS B R AL BRI e sor data acooring to
ruleseoadfing idens foy steondiagsihard gitd anburtsad ot segnde oatbea medipnsing

repl; ' —
o T e G R AP S SRS R e,
replatBPHEREANE &Y AR HERgdDa FeakdigitRkinfesnalien signidsieral application

?readéHfﬁiﬂ@éE\% FetoRtRM m%(ﬂe@b\@'ﬁ’@tﬁ%ﬁ ?&ﬁfﬂwﬁfﬁﬁ’a@h r_ﬁ@ﬁ%{@ing secor(ljd

ile system data comprising directory and fjle entries pointing to the user data

G A0 R TECER ROSBEb P TE Gttt TREA S SO g o 3
comghisiinghe defect table and to record a part of the second file system data in the selected

part of the medium.

2. A recording apparatus as claimed in claim 1, characterized in that the control
means are adapted to mark as the selected part at least a part of the spare area as unusable in
the defect table.

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

the free replacement area address, to read the recorded user data from the replacement area,
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- input means 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; 15 - control

tp9eubd HeCRBH PRI RRFAING AR RIGHEH RO TIHOR I iR e FRA BRISERSH

in that the control means are adapted to mark a selected part of the medium
Jark M5B AMANE Aiaas LS 'a M s Astestd®R Bart of the second file system
data in the selected part of the medium. 20 2. A recording apparatus as
gamed it AT A ERTHEEAALARS SRS Means 268 AR (oo
mark as the Sel6¢ted partat least a par of e spare area as unusable in the
ceRsstargsidansdia swskdin heappietiatraE S SRiiMEdVIaARasINucabe Hy B¢ fefect
thgkthe control 25 means are adapted to search the defect table for a
replacement area address of a replacement area comprising recorded user
data, to localize the replacement area according to the replacement area
address, to saaecbritey defaritishieciain@drieeraplacementeaird rddsess abatrol
fegepiace ”Igé‘an{ﬁea?%W oD AREt ‘?%%E%ég%%é‘%e gdie o %Eé%‘%%’ﬁ%é‘t
aréa accordig to the free replacement area address, to read the recorde
(Ercdaenfiasea Withedplbe esaedatartsd odatiziothe dipedrentaceseantianea rsaer diogro the

he replacrmantal sl e Feg F@&Hﬁ%@&%ﬁ{@ﬁﬁﬁ‘%‘ba’ﬂ%f'ﬂ@ﬁser area, to

replacement area as unusable in the defect table. 4. A recording apparatus
HSUiRfarsh airRed TERAe R Yheitaisa WoReBES RARETSREARIANLE
tnamRank patoetseleetetepastumpan Ointhe usktewrdi as unusable in the defect
table. 5. A recording apparatus as claimed in claim 4, characterized in that
the control means are adapted to search the defect table for a free
feplacement Areaostidgeppasatases e lanegpacle mehicaaeastanittedun thet tisegontrol

Al 9 domalRR EH%J&I@& %Q@%‘?ﬁ‘ﬁ&%@i@ﬁé&féﬁ@ 'Eﬁali%é]g‘ﬁg fresirsRIRcSRIant

area address, to read recor user data from the gart of the user area, to

HatoPl thibe P ATt G BEPRAAARBA TG e RisBIs LS IaHR dpeor the second

riplgeementaiicdpadidacanannihadpgetiofditeaticer area as unusable in the

gefect table. 15 6. %.recordingja éoa\ratus as claimed,in cltaim ,.chﬁarat terized
A re(ior in agpara sog alcmed ml(fal charac e{lze in that the confrol
in that the control” means'are adapted to colfect chiange information relatéd 1o

oreangers afapleditstdiierdistehange information on the medium.

8. A recording apparatus as claimed in claim 1, characterized in that the control
means are adapted to collect 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

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
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



10

15

20

25

30

data or of the second file system data and to modify the first file system data
or the second file system data in dependence on the change information. 7.
A recording apparatus as claimed in claim 6, characterized in that the control
20 means are adapted to record the charlrée information on the medium. 8. A

(R GRtHBR APNREALTAS RIS ihg\irsclacharaaterizaditthalcaeacaniihtion

means are adapted to collect status information related to changes of the

AR A B HERE S PR BB AT Rt RATHI RS ARk FRCASHAG T a PR AlRCE B et

statpdsintpdinatian.add BleAmeies ehimg ppatetusadatiasv@ding aaimeSof a second
haracteri i t the tr eans are adapted to record the status

?rlllFogr}{r%(Eagﬁﬁjﬁﬁgrﬁt%[@%%cﬂ@%)&ié&ﬁmethod of recording digital information

signaiey o ngea selaeiod bRt @R atsidiugDagd gL ikl e étBieideteeh eedlam, the

me-qiw&aaﬂawpm theISEIoREERA QY JIBRAUNIN th RSscHRtRd fRpresented by the
i

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 spanecacelniside thémisechneeapRpNISINGt 1P KRteBE Phrt Of the
areas for defect m nalgdergr«%ratr_tﬁ table area outside the user area for

re%o"rjgi]ncg(]) Braered @bl omprlsf?lS T8T8 of addresses of the replacement

areas and defect areas in the user area, a general application area outside

e user aregnanehRialds AR SRACRIATER IaTraqerdigyecond file system
data comprising directory and file entries pomtm{g to the user data according

to rufS8"eHBOEE JREFCHIRDL KRB ATERRSTISHH GHF R RATHSRAT ANt ARy a

selecteabpsifigiktoedadadiimaas unusable in the defect table; - recording a

part pldhe;sesond fle sstem datadn e seieciefl parl, 1 A metod as
claimed i3 chaim TB CRAracterized Tthat the dehetie par{ &%ﬁe medium
compenseking leadefachtaklefohe kpareplacemenalea andisesiodd Eseoleptaeatingnt area
C"'J‘in'tﬂro&hﬁ‘é%%&‘?'aéﬁ?’ by - searching the defect table for a replacement area
address of a replacement area comprising recorded user data; - localizing

the TIISPIEUA LM e SeRIRCaT AR EEATRE FiAR e TEes e asarergasaddress,

searehingdhie: dejecktalbe torerfoactiepipresnent area address of a free
repl_ar%ggp |Hé ﬁ{g ﬂser data read from the replacement area in the free replacement area;

- marking the replacement area as unusable in the defect table.

13. A method as claimed in claim 10, characterized in that the selected part of the

medium comprises a part of the user area.

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;

- marking the part of the user area as unusable in the defect table.

15. A method as claimed in claim 10, characterized by

- collecting change information related to changes of the first file system data or of the
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without the user data; - localizing the free replacement area according to the
free replacement area address; - reading the recorded user data from the
replacement area; - recording the user data read from the replacement area
in the free replacement area; 20 - markiljra the replacement area as unusable
in theeggfg¢fidahieert dad method as claimed in claim 10, characterized in that
the selected part of the medium comprises a (g{;/ilrt of the user area. 25 14. A

metHBeCHY BHIRSISHIiLeYRtas CeiRRaliePrroALlle DELRHIAG thadrendertanthe

for achieeyceplaceaient 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
U8er area; 30°-methmdinsgleteagsiarctram i at dranterined harteoprthad ibechragein

thefresisaRIfgRMRAIAea; - marking the part of the user area as unusable in
the defect table. 15. A method as claimed in claim 10, characterized by -

collecting change information related to changes of the first file system data
ov.of the 19 senemddile systemidatam Tooclifyingtizedisgt file system data or

the seopad fle systpm dainin deeendsnce an e, shangs jpformation. 5 16.
A method &s dlaimed in daim , Charac eized y recor(ﬁng the change
informedidyingrihheensadifile sysrenadaiatnstpesddasmentithe st infrmation.
characterized by - collecting status information related to changes of the

defect table; 10 - modifying the second file system data in dependence on the
dBatus informABFNOfs AlHBEAIR AR AMERECrRERT BY reqosrnadie sy
ieRendiniogntbe thtatugliunformation on the medium. 15 19. A computer data
system comprising a computer connected to a recording apparatus for
recording digital information signals on a removable rewritable disc like
idcording metiicampthies dastiypteaoromisioga asepaies afonacedaintperseding

dRpar SRRRPFEUGHIRY dibR-AiAIGHARHRMAR Stpnam andiliRsaptngiiftdile
system data comprising directory )
récording medium, the 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;

- control means for controlling recording the digital information signals,
characterized in that the computer is adapted to control the control means of the recording

apparatus to perform the method according to any of claims 10 — 18.



and file entries pointing to the user data according to rules of a first file
system, a spare area 20 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 addresse®of the replacement areas and

dgfect areas M RMES HASGRNPHASIIRIFHARBYRANS BigHaR HUtRIgRNagHER on a

area and outside the spare area for recording second file system data
ESASAYR B YIRS s S HEEARE WAt S BUHBNG HSRRECHEAN b ARe LG giRg E6 2
putesssbraspadothfite syshemhadbe dbgrecandofglapmgatatusssomprising - 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; 30 - control means for controlling recording the digital
information signals, characterized in that the computer is adapted to control
the control means of the recording apparatus to perform the method
according to any of claims 10 - 18. 20 20. A computer program product for
recording digital information signals on a removable rewritable disc like
recording medium, which program is operative to cause a processor to
perform the method according to any of claims 10 - 18.





