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Apparatus for and nethod of recording digital
informati on signals The invention relates to a
i nf PCTER2001051204
signals on a renovable rewitable disc |ike recording
medi um the nmedi um conprising a user area conprising
user data represented by the digital information
signals and a table area outsjde the user area
conprising a defect table, the defect table conprising
defpefaius foRBRORARAS Hadrdind @it Bifdmiadphiined dat a

format, the defect managenent data related to defect
areas in the user area and replacenent areas on the

medi um the recordi ng apparatus conprising input neans
for receiving the digital information signals;

recordi ng neans for recording the digital information
signals on the nedium reading means for reading
recorded digj [ f]

et um ot Dy HeL AL DAL PPRLS, PRERLARAM et
i el ame remnvablegpraiitable digsritke @Forﬁ@am lﬂ@fth%@?ﬁl%mmmgng a user

r@éé@f)ﬂbﬁk%gtubeﬁ dgth gzlpieé’énteli B ik BRltdl HForflaGidhasighals A& table area

invention further rel ates tin
Ui e VP RSP FERATSHE & Fﬁ?féiaé'e’ ﬂéﬂc%rfea@a*ﬂ%wm ‘F'E%T%&‘ﬁbl g
rreanegeindhl data ndng d prédefified s hirmg, ﬁe&hfumna:tagendﬁeditauamted to
rcgtgreteaéeéi?] {thaealbsgrS eeﬁl an(%reéacte F EireSIOp%% | Odll:l umS %16 reclordmg ra]lapagatus
tc@mpesimr ea out si de the user area conpri si ng a defect
table, th nagenent
data havi ?1“ qglg%ﬁgéf L??gﬁ@éﬁc‘g{m%{af g%@lﬁt@%}éﬂgggf ect
mRnagementecgHing mealsderaerordine dhstdigital inforpasiop pignaksen theepedium;
area and hrQRRGRIE N ralifdRc@fedldBalB@nEdbn siEHIs recorded on the
invention also relates to a conputer data system

cB ’sing a conputer connected to a recording

appar at us ofitpat nﬁe@ﬂso‘broﬁut];gmdg Ok tead diitdl ﬁifmhtﬁdhmlgﬁailgna| S on
a rermvabl ek t he

medi um ¢ Or‘r'p tro?means %r contrgllhré% recor&tgﬁrt%e glgl-tacli 1n?(gmat10n31§{1gals.

repr esent gtle blyerttlhlerdheg retlads to mietherbdf| |pmmcmg,d'mﬂabnhnnhtiw
t@g&kl? reBdr 8 RUlshdanit Q@n%ﬁl‘é‘ ﬁls@ﬁ&qe&mﬂgrﬁétuﬂg 1@ A Ct

the defect table conprisin ect managenent
CFRMArITR\A USY 22 SPTRRTiSME H@dd%?%{eﬁe@f? the digjgal wéﬁr@@ton signals

rm 206RBRhL oGtalShé @eﬁr&dohglsd@fa%kcmw@&e ldére& BBle USRprising
a and r e'gtl ac nent ar e&s Qn

EBBiET g Bl n SR YT ARG [P RBUD rUEhe BT aeaed
tt6 déféue are@Iiptiie @ser fred and ephacanienaréal on the gietlialh. 1 Nnf or mat i on
signals; The invention also relates to a computer data system comprising a computer
connected to a recording apparatus for recording digital information signals on a removable
rewritable disc like recording medium, the medium comprising a user area comprising user
data represented by the digital information signals and a table area outside the user area
comprising a defect table, the defect table comprising defect management data having a
predefined data format, the defect management data related to defect areas in the user area
and replacement areas on the medium, 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;
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recording neans for recording the digital information
signals on the nediumreadi ng neans for reading
i nformati on signal s recor dedP@HITR2b®&/051204
medi um out put means for outputting the read digital
information signals to the conputer; control means for
controlling recording the digital information signals.
The invention further relates,a conputer program
product for recording digital information signals on a
removabl e réang ineallf@ rebldmg rdcbi@l digGaDnfmMg@ioNBghaliicorded on the
Regprdlng media |i ke optical discs (DVD+RW Bl u- Ray,

’are capabl e of storing | arge anount of data of
d| f f er ent otppeseansihegutpuging the raad digital infetmbfiaars@nils to the
eyl @nrments having specific requirements as for
org§n|2at|on of data on a recording medium Typically,
ckentzol meens dorgamiodimg ricondmg fhie|dizgaliinformetiorsikvalse with rul es
of a par titgk|@ntbh %uﬁhéygatt&m cotﬁb{ﬁé} pf‘dgl‘a% FYREEH D&idel Beital
own file systemdata, which include i nfornmation about
aipformatigpsigialson ageraypkiereptable Hisglikegecquding medyred on a
recording medium In particular, file system data may
i ncl ude volunme structures representing the structures
of | ogical and/or physical volunes, file structures
r epr esent iRagprdihemedia liketopticalsdiw (FVID-ERSW. dfnmRaj/,m'cn gretck}ﬁble of
?s?t%rlgig ’la(I;I Ie%ﬁ‘n%gnq é% cgtgate dr H%ﬁe}&&?}?ﬁg Slr%gy;éeaﬁ{b? gsgeg !‘:Illlo er%?endlronmems
uraEing enceifierdqysaeets asdpr cszaorzatwg ofidatapongrrecrdingguadiim gypically,
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recordinhg units for storing the data. At fevel of
fyyptem B'«ygtﬁ an filssueenydrta, whigh @clﬂ@r é’?"é’i‘?é'é’éla‘i"ét alikind of; §@cta'res
L@@!lrfg&b dﬁﬂﬂér&ﬁ&ﬁ&f edﬁfuhgﬂ’&@lﬂmﬁdﬂfaﬁﬁ:ﬁﬂaﬂ ;ﬂ}e%p%ﬁdata may include
artitioning of a recordin at es S
B g P s ol o anferabpgoimes ARC
(sanam'empsrgsehtmg nthel sescturefof @ilef tdnairSnpSbhedata, ditecioryesgadiires f Or

Enf%&%!ng ﬁrouD%{r%{- le‘gI nd 2 s;% eebl% miap .lfleﬁygets%}/m chlQ)%allJerEE r unaolocatefi Space

ectr evli ces an er sona
(fPGformadate omameertrding medidne AGEcoeding mestiymemay mes&e

AbrdhERitIBE Bbhe R dafaCLON &G aFithy btéth th\é!;e‘:tﬁlﬁs are referenced to
informati on according to a format of DVD Vi

Reithgseiptiegicabyidreesst Jefiniag addresting saacasl’ammmwof 3FFﬁ°§d HEERRgim
tdNddatek REaCe @ the Mefiunnf stoffRGhth uiderd InB6IALIABIng 1 rBISs) BN&file
set of files containing the video information itself

ali®nf or mati on about that video information such as
title |nfamnnkmoﬁxennmu BVDtR Wulisesare aituse byROumsieneaRlatimnics

G5} A5 T AR (38T 0 SRRAE ey GES g
HA¥DtRW idiscysimyssetmbihly feymecardimgdigitahvideo afampticaiagroulirgae a
format of DVD Video Recording, commonly referred to as DVD+VR. This means that there
are defined specific allocation rules and set of files containing the video information itself
and information about that video information such as title information, menu structures, etc.
For example, in the DVD+VR format some files start at fixed addresses. Next to that the
(predefined) list of files has to be physically on a medium in a certain order.

The PC environment is based on a different philosophy. There are, in
principle, no allocation requirements. Specific applications may require some files to be

present in a certain directory and applications will typically have their own data format to
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present in a certain directory and applications wll
typically have their own data format tostore
information in files or to retrieve information froma
file. This nmeans that as longsas there is free space
avai lable on a nmediumit is pOSSI ble to add data files

t Qort BeIrmARE i ies or @ Re@iele 1Kﬂoﬂ1€k‘ﬁorﬂfrorﬁjh fife€Tidheans that as long as

appl i cati ons a si.ngle_disc t e
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e bl A L oo P

°e system | nforrmtl on
on t he di Recently, nford and mofe GE devicesalike videp playdnsitecardeesy hayan

h&P&Hllﬁy @%ee‘ﬁ"%ﬁrl)ugh ﬁ?&"’}ﬁp ?teﬁﬁnf&ﬂ'at?on%%e(cﬁ@'fd?gly&s of & gﬁam type

es-and aso | rea nore and nore MP
t et they pm*@n%%sg’reﬁi Kxampleef s mainly)dREG filessag élsq P'I“’é%y more
V\dnld |mob:;e MPB ﬁxp:@ mh 8@ fitdre b&b@ib%&&k&ﬂ)ed of Ma¥Imelina id3 &lill bedhFfdrted
are create

andar ds on, me
B R e e P RS e T L ogset BPat R G MPY
dmrghgmAD(dasﬁ@ad toh&ﬂ(meﬁlePGSn(ﬁﬂdlgmmﬁltéﬂ{ lﬁmeremncs:&d home
i ding a in

eq?c#rgrlpces r%itewceg,v £ %_%ﬁrg\% inga monC &”EQW fael’I 0 tdlet?eﬁeg% env1ron|ments
pat ent applh pebtishod lrma@grlaﬁm*ﬁapmlcadwrs‘é’p&é@@4 6l discloses the
Irrﬁl&?glflgg][ Jbgarﬁgpéﬁﬁge% p@r?o?lﬁﬂk ﬁntgﬁ zaggﬁ ff&ﬁ]ﬁ@n and defect mana ement

I'zatl on or mat n ect manag enent o
r arevriahleanedi ek 3EGP- §¥P %Sccﬁllﬁv\ﬁeﬂeé%facﬂrmeéhq uge efcﬁ%RW
tQ afhfgﬁlc aEn@I fRopp@sd &gnﬂfedlwg?\& réudinl ONAIEHP 9@5?151% Such
SO. | hmedl n 0 | 1. es
%500 %foa"@n'ygiferﬁedﬁ%m iy Bl i i BRI Bey™ i
Magmwt, DR@D+HVIRAY. Rewritable (MRW nedia, e.g. CDVRW

DVDL RN e Shin 2 Bfle BEGRLE AR ADRALAN Y SoMHES e g of

sqifi¢rentéilegystaysen pmmcimggmmdm Lam:al lsd)“tn:légd meilivnit ThigRcilitates
n@.%gnf the mg% nfeag;nlbbmsmfféméavngmpe‘mst @g tlQrdEd&elr%ghtlém

between different environnents, e.g
e P¢ erviremtena Adrecid p@@férﬁwﬁd@ﬁﬂ@ﬁwm %llgdpae&ep%wl applicptiogprea

A0 E Qlo&ﬁcid:'l‘&dslt(iﬂlﬂ% ﬁ%&if&it&i?da@a e Eﬁﬁrsaitenaﬁ’s@h bﬁ&hérqaw@]g (%]
Is allo e or stori S a or a
Py a0 opee e o e h O EEHER AP B esbe o

VDWRW}gecﬁdnGAdefaesinzemma@mnt | nline with WO
01/ 22416 Al case DVD+
R e s e S
ofedaadis hy maas af ‘dagtahd diopT dgeigne di u;mcaxsthbymmalwsnedﬁlm
"Q@%&%thqég?& ql&y@&%h@ the u& df%%gmfflﬁnce e {% ﬁ:ﬁ Jﬂ?unmng

um Cco € Wt egacy ers t e use

ofn the P&o#ﬁ%l@ﬁﬂhé@ ael?}rcawef)mwmqoe%(f‘ igitedy Uﬁwyﬁ'gm data, called “CE-

bridge”, to the medium, using the suitable file system(s) and content pointers, such that a
legacy “non-MRW” system can interpret these as content under its main file system. As a
result, the CE-player will play the content that is referenced by this file system data, for
which it has suitable content decoders. When the bridge medium is used in a non-MRW PC-

drive, the GAA file system is mounted by the host and “drag-and-drop” is not possible.
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content pointers, such that a | egacy "non- MRW system
can interpret these as content under its main file
system As a result, the CE-player will play the
content that is referenced by,this file system data,
for which it has suitable content decoders. Wen the
bri dge nmed piﬁﬁlérﬁarisssi\dl‘neh Ithe&nﬂlg}nndWWiP@dﬂ in\/aa\ARwrb@stéBMvmch

fil by th t d
s R bRl a5 5 PR T AP Pl &S emde rrb i e Tt i
rtbejmsarraraasan tisatdium aad MYt sass the E-britigeaindt a torviate mtd)\l%eeld‘g@t
Osl;t]am(}%T@Eﬁggﬁ,,e LGt ures. In such systemthe user can

an

e’ content in the user area on the nedi um and
in that case the CE-bridge is not up to date with the
newest status of CE-playable content. It is an object
of the invention to inprove exchangeability of the
bri dge mediitdh WBECVREES RERoP Shiferve e’iﬁéﬁ“ﬁij’bth}é/e"f de-bHfgedge
anediuMRAH e errvmmaaﬂtsslsmgr fhé SE(bhh@(‘ahd MR vaedvirenedits.
accordi ng nve

ian, b
e oor il mo ThE sBes et n R PR e b ABLaPeE e erpid. &
aperdinpcappaatagf &p fype désaritad irgthé¢ apeting pardgheph, chiracteiaat in dlat the
'E%@@oﬁj @i ax%%‘agie‘g & Jeﬁ 9&? ot O H8H %%Enehﬁil%' 8 nfdaBP ik Iagfect

managenent data conprise
i rnanﬂtﬁelemteiﬁ@ @?mnram iB theeia@ctltzwledpaﬂem 0@@ tgblogklkvnitg acess to the user

LGS Rrdir th PRAURES deRkCRanAGRRAGBTank & BEPARE bdgHnpief ect
managenent rules and to record the defect table

COmPTSing mRfified dsfrqt Banagemat flat‘?ﬂ\’fgeg‘@ﬁjé‘fﬂ THisPE VS MPT@/ devices
ni¢ltagible of! hll?]&tlﬁgr t&%@ﬂ-ﬁﬁdé@éﬁﬂﬁdﬂhf?lﬁ@th@ Géntdmograln L@(teereta on such
u ating .t he [l e rom no ont.en of

R B e T ST B U ) ) NS A ST HES trafe

navaganipet upreidaswith the ¢dniest ofehy usdnaredE- bri dge structures

are mai nt g pe ﬁ;g&gm'érﬂ of ik %c%&lga goliGiS S0 B r%lgr% aya@geg to

area. In an e &cordi ng appara
coreh the derﬁ@a'n@agﬂn@nmm@@mw@né@aiﬁfbﬁ tabieereatifbifie replacement

NRRAGEEBALf JBER rsp@armﬁénssréasmhsdﬁ @he‘ii% a&& a.kabln@dlfyqﬁéﬂde?ee{

free repl acenent area addresses of free
r’@ﬁ?@&‘é?fé‘ﬁ‘? by marking et dige reph@nﬁgtéfeaﬂ%fftuausawa Thés eRyErs fhats

traghetl ﬁefve&ata AP a IR he Gkt aaeab1y>r Stikd g drd@odfidd, dstRdefect
reqe?acente bin%fgas as unuil]’e Thi s .ensures that

AR EEFEF T YIS AECPLR S aﬁeﬁ'“tsﬁ‘é’ ““Ser area nor

exi sting ded fartizar embaitndnt efdhe rarditgepphedtescthe mmalgm
ald%p?e% t? LB&H&}CMdef?‘ét G n% 3 dgtﬁltcaﬁ?r}é%ﬁr] tl@rdgf’gct azn)le rga%h’vnth
apipeat tetpnigaryrdatectaranagenent deta pempaises ing alwn@m d@fgct rvb@wﬁ thet he

qﬁefdﬁﬁ{ thd REreq &l rBEm?@E(ﬁ)y ‘Spﬂpﬁﬂl ddfddt {aﬁg g ﬁfe%%ctttﬁmg@mem
read W th respect Fimary defect managenent data

CBirsPrRiEed Wheaieisft t%ﬁraﬁe Bemaigent b he PEary [Jgfect management data.

This embodiment is advantageous in that it blocks write access to the user area by

deliberately introducing inconsistencies between the primary defect table and its copy.
In another embodiment of the recording apparatus, the control means are

adapted to modify a copy of a primary update counter data comprised in the defect

management data with respect to the primary update counter data comprised in the primary
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def ect managenent data. This enbodinment is

advant ageous in that it blocks wite access to the

user area by deliberately introducing inconsistencies
between the primary defect tale and its copy. In

anot her enbodi nent of the recordi ng apparatus, the

c defeat olknageeansdaga: Ehiaoharpduech atspecifizdndoysisgencyo@yweaah tha two defect
Prbjary update counter data conprised in the defect
managenent data with respect to the primary update

count er dalf it a¢wnpesoset thergontrobmpans A rgertisf txcaeneratn prgisetion tlata

dadntbrisih®) inormBtoh RIHERS nRdisiBR6h bf the &e@&@rﬂﬁa@é&ﬂpﬁtal%ﬁ& We&drd
the two_defect tables. It is advantageous,

c DR PROBFiGPAA S e dnedigmoThscPraiestiepediiy ey ;yfedtt%@qﬂif)b?thedé)ts@m

c matprr b SdeNati tRf defeb®rhdnademeR data @f tHe GneBRAliviak GRYIKANINOfdet B Block
t%%gceganagerrent data and to record the protection

a on the medium The protection data nay be used to

noti fy ot Heyeteyshee embmichient ofahmrdntgmﬁparztuhsethdecfn&sltmeans are

MTEYA

o ARRFFH: LR Bl dfitl B oL PR BRSO °

r Basgemanydaafpear the msdlumm regtemtlreolefeprewmngemm datel fiph elek naglified

r &%it ﬁlh\ﬁg@l{egt d-’afbtu'sﬁé‘ thd @Io?ec%%a{ahﬁor@&ﬂ@x@&un{ea’glteeacc s to the user

rising nodr f i def ect namnagenent rom
?"&%ﬁo t‘ieé’fﬁdé@lee f’?—;fe‘i‘ H’é“aé@?@ét“‘%?ﬂé@ s thedlafegt tableom

t hﬂ*npﬁﬁﬁlg the %fecdﬁﬁrﬁ@émdﬂﬁdh&@fh%edﬂﬁi &hid Sth BdlirkdALis advantageous in
p&otect der to.resune MWLte access to he

e '%?aé’g"‘%% {8 °&P%‘d"'f’8°°teﬁé° 10F BB FPHEANGReduop, which defect
nmmag@rmmatarwekeasemdlymmfemmrowet toodladiefveietacdessbl e
conprisin f ta on th
Thi s enbo cE(t}@mglﬁ)Saesg g%{agcggfgﬁ%%vqu (%nha Tethod o?grgggmgg]gétal
oiffofraaiop piztat rwordleéOIa%:@EIQwﬁbteoewrh@m@rllkareefadnogl mtechwn of the

deBBrib¥ th @R o0&k Gh OEIRAL Hath
nfp%: fi éld in 0|r0 g@rn%? ora I ock&\;\'ﬁ tde accgeé%?@,&gco:éé& Lh%%eyt tab]e
P5Agdid8pect of the invention a method of

pr ot ect i ngnodifghd @b ddfeet ﬁhﬁrﬁ’@érﬁéﬁﬂda‘&i @nglised MBROIERCaN e in

writable disc I|k recor di di um of the
S e At R s B P i g B fnene s
c har act er irgeedingyherdefactitaide dohgridief matifie detb@ nfahapBmérdata on the
; nodi fyi ng the defect managenent data conpri sed
in the defect table read in order to block wite
access t o Acpradipgien thirdaapesicd the divanjion o cpnmpitte flatmsysted ef the type
NREFBLITE fHe oEéﬁkn@?araér@&ﬁE Flofbed HraclefiRE in &Bﬂme%omglher is adapted

conpri si ng def ect managenent ata on
e rhrm the control means of the recording apparatus to perform the method as described in

W{l

relation to the second aspect of the invention.

According to a forth aspect of the invention a computer program product for
protecting digital information signals recorded on a removable rewritable disc like recording
medium is provided, which program is operative to cause a processor to perform the method

as described in relation to the second aspect of the invention.
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According to a third aspect of the invention a
conputer data systemof the type described in the

the conputer is adapted to control the control neans

of the recording apparatus to performthe nethod as
described in relation to the second aspect of the
invention. According to a forgh aspect of the

i nvention a conputer program product for protecting

di gital i mhekamd dtean a@ie@sr@tr& lﬁ\eﬁtmhdemb@{pp@;ernm\aa@bl@c]dated

it di k di
e BR i e plpeT eGP Rt prubleSbf Rilgvine
pesdription ahéh itirefdnande '@Shed’emtp_arlyﬁ@ drawings|iavhiolr to t he
second asl%g%%{e Bsho“!l%réc éé%g'irle&ﬂml{asg nd other aspects

of the inv ppar e and el uci dat ed
further V\Athwrerlébem@meCOtdéﬁgméiuer@m@lSrﬁélnn)s descri bed by

way of ex @'fgal'ee? dnBwd zr'r%a)frcglllé eﬁ%\ﬁrggs fes&rdante VQ{}]I tl?crmvemlénh

reference to the acconpanying draw n

Fi gure | aFigytne S%P"fséétb‘“rpéfﬁ?ﬁ’glam‘tﬂfaﬁ?f( ?/@va W%V@med%ur e
1E shows Qng’uﬁégbrsﬁbﬂga smﬁﬂtlﬁwﬁmﬁo@f&aww@pe@nmemﬁa gure 2
sowsarcorln us, i ccqrdance. wit

ivent | on FTE PO IR SO 2 R P R At g e
Ni@éa-ubiYy\d tigy pereplfacemeﬁlatem, ml-'acgmcraeceaﬁthshmm&namsl nplified

| ayout of 1‘l-'a up@% Gan elg(ar%[{lrg‘:’(gJ a. mmhod ogl%igc?(mg, wrlte ac%essatto the user

exanpl e o
us@rby areatingumrionsisteacies wtwegrf dqf@pﬂaldeseweimomn@afsth tlnennventlon-

accor danc %o\%srpgndﬁrgglewmg [Atdifent FQS}UJ lﬁvéndé’?@%@efé}&c?‘ o

exanpl e of a metho Ing Wite access to t
UYE¥rallr ea by creating |nconS| stenci es between def ect
tabl es, in accordance with the invention.

Corresponding elenents in different Figures have

i dentical reference nunerals. Figure la shows an
exanpl e ofF@rerlasm:"vdiangxmtéioﬂme&&dlhgmbmgn al fleﬁ'i‘ﬂglatf(ﬁrmdifﬁsc

w&h a tratclﬁ aarg: a ce?tra? gole d: %Ett{‘a%i( 9, *i)%’ ng thfe %?Stlt];lge()f ghe ?erles ogf‘éto&e)
nxa<rok®d merks eewmntmggdldtagmfoahatnon ﬁlgmaﬂm(tiat@ns giragedl in ac(cglrz;l@raé with

' Dspfhllp Qtﬂ:g?& thefs &ﬁ&ﬂfth%%ﬁaﬁ%ﬁ)lba?all§lm'a51@|on Q@tn?(ﬁﬁlﬁlogﬁayer The
turns COﬂStItUtln stanti al y para el tracks on an

i TREOEHREeRgdBn My@ropthH)é readaplgr @lledgn weiifridisening hifean information
OlRfet 6 rbdbrdabla épblBRampia df e Glec&ﬁatﬂh(ﬂldc(éfﬁ thdlC SR W, aRdwasle an

P D andis BB el P g e e G e
Olﬁda\{ﬁkallsilmh}r@S)lﬁVBER\MglandfotMOh $i ghlsdm lateyre preseriteiivn éhe
B‘{S G F%'ﬁ% Pe%!) Q%g ﬁ%tjca | oar%ﬁabsre T%&‘i( ;ggr@ éFel tg;clé Y. B¥fiine or
r@p{@g@m@@ 1mpha§e|1d_nange materlal 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
comprises position information, e.g. addresses, for indication the location of units of
information, usually called information blocks or packets.
Figure 1b is a cross-section taken along the line b-b of the recording medium

11 of the recordable type, in which a transparent substrate 15 is provided with a recording

layer 16 and a protective layer 17. The protective layer 17 may comprise a further substrate

characteri zed PCT/iB2a04/051204
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recordabl e type of recording nmediumis indicated by a

pre-enbossed track structure provided during

manuf acture of the blank recording nmedium The track
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rREEES Hxélt . The apparatus comprises write processing means for processing the input
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29. The input digital information signals (data) may comprise for example real-time video

and/or audio data or still images data. The input unit 27 processes the input data to units of



in mterials such as dye, alloy or phase change
material, or in the formof areas with a direction of
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obt ai ned when recording in magneto-optical material.
For reading, the radiation reflected by the
information |ayer is detected by a detector of a usua
type, e.g. a four-quadrant digde, in the head 22 for
generating a read signal and further detector signals
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control unit 20 is capable of performng
initialization, formatting and defect managenent of a
rewitabl e nmedi um such as a DVD+tRW di sc. An exanpl e of
sinplified layout of such disg is shown in figure 3b.
It conprises lead-in area LI, |ead-out area LO a

geseden ISTARPIsECRtrédaRdaddya R c4sb\¥, issBesSHAAMNET A8 foPassring tHabhon-

t b- SAl . S ,
EHE I T R M
ctbedddiess spa;ie,l’doylpdleglfdr dadéfoetintagagei@ént realidcativon il interpretable by
%%Wl@[i\%td?l ane %5’ B aPle LQS NQ‘%&E ]o%gtgoa \ivHﬁAh tlhg' le%ldS f &re?{%ll rkleé/ording

for recordi
rreddia with atlayoemﬁ theripe sltomnerdf ighe 3b affemmmnhgefnxmdh togg Mgt h

%lﬁéq{re“qi@atbﬁ él@l‘ﬁ%)frﬁeﬁﬁt e. é 'd[ﬁMﬁW&rmMI@WCH mt}ﬁ't@‘g\on
directory e entries pointing to the user data

MRYY eneﬁ'@ “t'ta ajaypyas igrexamnlq shewn mjfigure 3g.dp eass of VD HERWT al

apgdkdifthdd@NGARESA N SR RavR@ s1z8 6h, B aid b r3ne Miytélat a
that d es not all ow replacenents by the defect

rfﬁsrl?gﬁﬁ'é such as application prograns or device
drivers t hBaied Oafheh/ﬁtmldeﬁrﬁﬁbﬁeﬁ:ttlsl)osﬂlﬂe foieh@rayamwdama can

gofg g%g%l %nOIOIQIW capag)g E IB?tallTrir\]%rrgne"n%pg%té gm'aer %‘Qﬁnﬁet This®
treiapping |de‘a%r Mﬁ/he oaalsetaaﬂ Waamongdst bidert byt iyl @@D?ucmtl@r welfilen
asy§§1q W}Q& Yaurtlc"ﬁgl a a%fl£§10§%1&qgstz{llgﬁllls%1€§%p Ho»@ﬁcﬁasslt ﬁom the

(packets) conprise spare area ,
s‘étewﬁfd‘éwora@ﬁ%f with paneMR ¥ aava@ofp%/dedfcess the Sfm% a 6@&@&@'3

ts@‘fiér@ (tyﬁ?l-nqu% &aerﬂ’)Qalswr@ed f?{] ambmg lawaesaﬁg M}}% ctohttem
on neeas en e. nedi ec ed
RS ety CrdRRR This B iy Raiareia T T bang

| ssopedes U of the MR neetidmf @ingdibesdystern dats fiered MA@NA, MEhafter also

C%eéé’dég gs”%co%? ?lle s%s?ﬁn% Qa?ggrhogvt%?)[yjﬁ d];ﬁcr:es algd{egzé% besanggtg
coHpe A A, nigd1¢a¢nd ¢ Preforiefpsks rrdatege e ramapping Jroeat | on

(not i nt erRy @etf&prhﬁwa?e)fneﬂ%pmlgééf “&isr)ﬂes %h&’etémlnfhgtd@f@étﬁle
area MTAis located wthin the lead-in ar

REGdId] h dorpeganiangpals ageat e AJBedivT, fqrﬁéﬁmwcw&ws jupder which
fda@%ﬁrﬁb&ébo&fe@m@&lﬁé%' the th&uBY, pErallp féoluRM stBﬂhgﬁh@ﬁnatlon
c"Sﬁ r"é {“"I 8 %ablwmﬁ@&%ﬁat{ﬁf‘ﬂw*‘é%‘ﬁfd tﬁ?“f‘iﬁm he defect

ewamagementsin @uvticilan, the @tﬂercetaﬁacontaﬁns@alae)faeffecﬂ\aé&ké&Wackets) whlch

rh%gsq%gr{)&%nge %d()tﬂio %A PveSdA‘I rm%\éeﬁlg(c: tlon or c}{lrm%usg 8étﬁeo rﬁle(% hn’l
RO dieef to milgsiobths defeat mla@gpu@s iFbitler, tltaoetmlsw st ofireylackAR¥M areas
mkeﬁs) GEBe ps@d £sq@;qacg¥en%od?' dmgﬁggbtlg fg@htv# Effgcgynanagement

installing a remapping driver on

retrdibihe ARiCCHiably isrdetingd inyhe dafchmpnegemeaisiley Defetiiggad replacement
QbAS4re relRi¥red! fol bY hefPBluressdd Gh tHehRbiulhBiffetch@lags 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 read the defect table from the medium, to

modify defect management data comprised in the defect table read in order to block write
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a different file system (typically |IS0660 or UDF)
can be used for allow ng addressing of the content
typically recognized by CE devices. This is done by
pointing to the nultinmedia cojt ent stored in UA of the
MRW nedi um using file systemdata stored in GAA
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SDTP1) corresponding to MIP, MDTPO and MDTP1, respectively. All packets of SDT have

apef%orm a’ mé{mdhas S OWl’l in P%ur

the same contents as the corresponding packets of MDT. MIP and SIP contain the basic
information about the defect management structures on the medium, such as number and
locations of Main/Secondary Defect Tables Packets, and sizes of GAA, SA1 and SA2. A list

of defect areas, which have been determined to be defective during verification or during use



In step 101, MDT is read froma disc, then a |ist of
addresses of replacenent areas is searched for free
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areas Wi thout the user data (step 102). Next, in step
103, the all free replacenent areas are marked as
unusable in MDT. Finally, MDT is recorded back on the
disc in step 104. In another gnbodi nent of the
apparatus, the control unit 20 is capable to
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For example, the protection information may comprise an auto-run application
stored in GAA, which, when launched on non-MRW legacy systems, warns a user that the
medium contains content suitable for CE playback and should not be written without use of a
special application and/or an upgraded device. Using the same or another auto-run
application a user can be notified that this is a special disc, needing a special application
and/or drives to enable writing to the disc, in such a way that CE bridge is kept consistent

with the content changes, in case of MRW capable systems without the bridge functionality.
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MDTPI can be corrupted by filling it only with binary
zeros. At the sane tine, data in SDT are not nodifi ed.
MRW devi ces to recover PAEIB2004/051204
original information conprised in MDT using SDT.
However, in accordance with the MRW specification, the
mediumwi || be nounted as read-only by those devi ces.
In addition, the control unit.,20 can be nodified to
set all free replacenent entri'es in MDTPCand SDT to

unusabl e. I}Eﬁh&he‘{\feialnpﬁftﬁé/ ﬂ)r@t@ct@»{ @fformblidARERAPrised ﬂl‘oﬁﬁa{doﬁ) n
a%nglnst witin he nmedi um as the recovered

SRS TR panpaiEer 4ta of i e st dfpriqged on o

r dikc i@ widexb blbﬂaw&teact‘ceﬂ toThe control unit 20 can be

et o RS Sh P ER b A B

f by estoningpepina |dbfe@mmnggpme1t data gairigythet fneseatiom tnémrhattoheThvs webe

Y ! .
DRALER, SR PIRIEK LSS MpHEORLAR bR s s s

pey feeavering inpglidated sramsTEPlecement grses: Themqﬂtmﬁ Hnip0 is also capable of

atégtemgtdoﬁs@sltényy offthE bEXSRIMIST kil 918 & n@ereesageédeasﬂesﬁﬁés iPthe
file ty | e systenms characteristics or

cHadilt %Yétﬁ'g dat%‘\?é’ﬁtseéﬁ%&éwtab‘? HesocBR EQEP! Wit 29 ‘Sféj’aPQ of
aslpple8hg iR a6ORAEIIEbe AGto-ARTYHlicARINE e.dsmd@fg” bisqgak oNde WstenQo

? tglg géez%ihg %yg }/S%%F%hwrﬂtegueqd%gseto g]n glsﬁghs Cﬁﬁtfﬂl unlmycan Ermg?he disc
ubek extpesame fical-ondyS vRE, asfgrdiexangpin® tl:mcmmrdus, e sowregylecting the
hg%gte @E%HSéelJMARO wite to read-only files or

|rec orie o restore further vvrltlng
recoveri nglmawalpqdwpfe@e EREPIEIDE aRPAISIUE IsfTRIRe@2s, 2 dpive pt to be

Wednh& teWitd zhéa ratéhbt Jygtéﬁ ff)leteirﬁﬂg B\ uRifo e 8ild i85 PEOThe control
restore wite capabjility to discs wth defect tables

cWHSA0t %ﬁ‘&%d ‘%@H’&“mci“ﬁwﬁha RREFSHREHOH N tBe h‘tsh%(Stea‘B ﬁSQraat us,

t fignderaizéd itderfatel t 20 is adapted to generate protection

data conprising informtion related to nodifi on of

ot act - maraghmEmemss Fen st duf &5 nEg et gpien ond

t the secording nppataiug nheqmocassimg daitiimthefhost sgskeamip hdapted toecontrol the

p - .
Eo(?lfrlg]glg%t ?gtr(]) pg{f%&g%éﬂogy%ﬂiyncgﬁ%dé& bgdr::in @égédgngﬁ H)%mbodlments

n ﬁhqvmm@ﬂegratswfse!ﬁ%d abokgr ns a user that the medium

contai NS COBnter ?‘ngﬁlﬂmo@ucft Adcofdfag Y tﬁma&lkora@ IpesftQbilotause
not be witten w thout use of a speci al apgl i cation

athEFERroLRIt 3P g RRRIACeENE ot o RIEPHY RS andrfncions an dastided in

akifeentdd e pglithéhatof 0B r@ork;l&gﬁp;ﬁ&fhs peseaetbfdved that this

IS a Sspecl .. adl. SC nee at i on

o or " ar 1 st e ST ko BB b BB B AR

V\aybokiina:hts @ierebf, itdke be sndkretpod o tibesdremtt limitative bhmpl;esxr‘ﬁhwt
t

br| ggserﬁ?dlﬁcgtlocfl@ﬁlg gefcorh%anot @se§l¥ﬁédQ+rﬁ1 Wt “ﬂ{ﬂbﬁt dEpQﬁmg

uncti ona er exa
pfrom é’@t5¢0@ﬁ of the lmemm axrrletiondphy ﬁ@@@lmm’f‘lmhmw owemlon lies in each

dﬁﬁl%('érp h&\d1 £0@0 Qrec%m%gtﬁmto@fegtﬁnfe?&éscrm ARG, BAh&sthhge
UA file systemdata stored on a
medlum an optical disc has been described, but other media, such as a magneto-optical disc

or magnetic tape, can be used. It is noted, that the invention may be implemented by means
of a general purpose processor executing a computer program or by dedicated hardware or by
a combination of both, and that in this document the word “comprising” does not exclude the

presence of other elements or steps than those listed and the word “a” or “an” preceding an



disc in order to block wite access to UA. In an

enbodi nent, the control unit 20 is adapted to resune
wowrioseosascess to UA by restoring original def eBdT/1B2004/051204

managenent data using the protection information. This

can be done e.g. by a special comrand requesting the

apparatus to restore wite access to this disc by

recovering invalidated spares, replacenment areas. The

control unit 20 is al so capable of restoring

CélsenBdotd ey exefudelfit prefeaienst @ pluM ondh SHentd, thatag RSG@RY |

di.recgtori.es/fi t he file.,s em data can .be .
S BN Y tnsrepa ot Be Sk gha hcsR S P o e B e fem
cap hiratityodnd sapered Smeays’t ey balbapresentkddg thelsaok ignt d-hardware.
applications or "hiding" this part of file systemto
the operating system After the wite updates to the
di sc, the control unit 20 can bring the disc back to
the sane "read-only" state, as the disc cane into the
apparatus, but now reflecting the updated CE bridge in
GAA. I n an enbodi nent, the recording 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 conmuni cate
Wth a processing unit in the host systemvia a
standardi zed interface. In an enbodi nent of a conputer
data system conprising the host system and the
recordi ng apparatus, the processing unit in the host
systemis adapted to control the control unit 20 to
perform met hods and functions as described in
reference to enbodi nents of the recordi ng apparat us
present ed above. A conputer program product according
to the invention is operative to cause the contro

unit 20 or the processing unit to perform nethods and
functions as described in reference to enbodi nents of
the recordi ng apparatus presented above. Wil st the

i nvention has been described with reference to
preferred enbodi nents thereof, it is to be understood
that these are not limtative exanples. Thus, various
nodi ficati ons may becone apparent to those skilled in
the art, without departing fromthe scope of the

i nvention, as defined by the clains. Further, the
invention lies in each and every novel feature or

conbi nation of features described above. Also, for the
storage nedi um an optical disc has been descri bed, but
ot her media, such as a magneto-optical disc or
magnetic tape, can be used. It is noted, that the

i nvention may be inplenented by neans
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of a general purpose processor executing a conputer
program or by dedi cated hardware or by a conbi nation
in this docunment the word PCT/IB2004/051204
"conprising"” does not exclude the presence of other

el enents or steps than those listed and the word "a"
or "an" precedi ng anel enent does not exclude the
presence of a plurality of sugh elenments, that any
reference signs do not limt the scope of the clains,
tbedAIMsreans” may be represented by a single itemor a
plurality and that several "neans" may be represented
by the sane item of hardware. CLAIMS: 1. A recording
apparatus for recording digital information signals on
a renovable rewitable disc Iike recording nmedium the
medi um conpri sing a user area conprising user data
tEbl o ared sararerzeind i dpLABRL RSP RIS B Arafovr
t@hh@MeﬂMEm@e@e@mgmabm@,monpwumpmgrdegeowrmamqg@namnmﬂ
d(ﬁ‘aq t,asgﬁt&go Qhe%égffnfoﬂgglog Qg@a s a95 m?i[)le alteQ Sutgﬁtﬁ&&ser area

managenent at a ect areas I n e user
afoBRrHRER defep! talie the defed tablescomprisingelefegt manpgemen gata having a

r R6RIifHAIBka RRRAT B &’e?ec@ﬁ% ?én?’énf‘(gitd rOIRYed o MBRASreh i the user area
recei ving the d|%|tal ormation signals; .recording
R4 ! aF%‘fe“?aé?.aé PRiA Getitg. ‘H‘f grardine ?%%‘P%‘é’ﬂ%ﬂ“& gnal s on

t he nedlunmmfmaﬁsmgmaaam§mémgmﬂ&mﬂmmgm@@mﬂyded digital

Irrgfag; n‘fai(i)lr ogali%pg?l}%flr?’s rercc%{' q]&e d%gah{lformag on 8l gkna?s othe medium;

si gnal s coding mleamré(am@dﬁle record¢ﬂtd1g)tlal mﬁognatlem:mgrdlsmg:otdhceon the

di.gif,2l i nformation signals, characterized in that the

control means are adapted to read the defect table

from the ee@pmeenstier auparting the Frad digitad informairagientltit dat a

conpr i sed chiftrof NEansIRf: S6tkroliiAPlcCordifBMe HiBitd {rfsHaddd sithAC K
wite access to the user area according to predefined

d%?@@?mﬁﬁﬁ§65nent rules and to record the defect table

COﬁprISIn@wﬁbﬂkﬂmeﬁmdﬁh&m&dﬁ&ﬁﬁgﬁﬂkﬂkﬂﬂ@éﬁmﬂﬂwhﬁ&umﬁo

rlrnggc{itﬁérﬂe (j’é ct'%%agi?e%gr?lgrg éi%% g a}lp;glsci dgf}egcit gailbﬁeg&qg gr' (:;ré]eir ?ololﬁcl)crlpwrite

adchsew seaisahred h@oxﬂelgltcamedvﬁmd dafeeatana@hart ad¢send wed i n

that the capfiply GRARS B0 SRRGEEmEN Bath bifthe

of addresses é eﬁaa[rep gn@%ﬁ areaseconp§¥?]E ?n %

desdier- table read for free repl acenent area addresses

of all free replacenent areas w thout the user dat a

and to nodify the defect pmnagenent data b nark|r§%a

the all f IAerécqrqé'ﬂﬂ BPRUARIAS CQI“éegé“ claim 1, the defect management

comprising a list of addresses of the replacement areas, characterized in that

the control means are adapted to search the list of addresses of the replacement
areas comprised in the defect table read for free replacement area addresses of all free
replacement areas without the user data and to

modify the defect management data by marking the all free replacement areas

as unusable.



as unusable. 3. A recording apparatus as clained in
claiml1l, characterized in that the control nmeans are
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data by data having a format different fromthe
predefined data format. 4. A recording apparatus as
claimed in claiml1, the nmediumconprising a primry
defect table, the defect tablg being a copy of the
primary defect table, characterlzed in that the

control rrea,rasoraﬁg,eap@&acpi L@ 1atneedi0eaifny, tHaeicdefe8 Gl that the control

mana ata conprised in the defect e rea
WP FEEpREd Bogpst F ) Trsb B gB AEA PY i ngving s format
cdiffrent Sod therprddafinep datarforyatdef ect tabl e, so the def ect
managenent data conprised in the defect table are
i nconsistent with the primry defect managenent dat a.
5. A r ecorAdiesrgdingapasrattiips chimed iraglarmd , tha medinm gordprisinp e
pﬁrfn{w ééfeggglﬁé: Rhem@ﬁ@tgﬁ%ﬁnﬁﬁlg g @&ﬁ of %@Bfn‘né& Aed? 'ia'bWthacterlzed
updat’e countér data relatéd to updates of the primary
dethatthe eontsplancaps st adanted tp modify the fafest mpnmgerpghdafasompiisgh i the
adeecaeta@kedwmremaa ied Mmﬂir}c&ﬁkﬁt rﬁzﬁna%dﬁﬁnﬂfa{ari&ﬁyrisb@ﬂ@ge%rimary
nter data conprised in the defec nagenent dat a
T s, SERE o1 PHRBr A UPE? & LM CAORE HeoTgoy
I eitchepringinadyfar @inagenast dataai med in claim 1,
characterized in that the control neans are adapted to
generate protection data conprising informtion
rel at ed t o\ wouldifg apatratoyesofainted én damele the pramaiy defesh machgenaent
a&g& c()ﬂpﬁs%%l%a;y ?dé?({ &Lﬁ&tdaﬁ e Q‘Jtta u@c{&te& Gﬁhé@gﬁamefea talﬁé

recor éC? ar a as clalne alm 6
cHhargeiz 'I“i‘@élthF FontrRfpeaprse idéPf?CP‘GIm"ﬁ’é‘éﬁ eopy PEthe prip L EPdat

r@)@a‘i{ertdblﬁ cBhgHserh tRNedathin@led DRa Gk RSJectté i Brimary update
g(?r i Si g the nodi fied defect nmanagenent data from

d®um to restore the defect management data from
the nodi fied defect managenent data using the

protectio n _order res Q the
ugs er ar eaq\acgoa@ r(‘lﬁ z}?aar?tus a}sh anmeP é'}j(g{r% 1.¢ aaigt‘gnzeg Siﬁ'at ‘he control
ngragEaedapted 9l geeragnpioteaion éatm@ptlh@ nj@hemon teddtldgo modification

C&%H‘et’%&t%n&é@ﬁ.eﬂ Qhi& &ld (HRAGE %%Fb‘iecﬁé}# BtaQ teReafimdi um
of protecting digital information signals

recorded on a renovable rewitable disc |ike recording
medi um  t DerefBREhHPLERIPE IcRING ifclMHE, clﬂfa@t@nz@@mﬁdt5| ng

user data represented b tal infaqrmat,
T ghal o aff BN S s adepis farHang HetetiBR AL tetect abl
Cdompfidig) thgmadifieifdefett niadigement Ui frote fieaiedtuabloe conpri si ng

?ﬁfeegte f rergtrr]eas mraen ae éeert;eé:ﬁ ! z?ngge?n\élntnog a%{())ms;‘gef I egi 'c:tgl}aflég rerrnr?gt data
tusimg userottaheedaanuj onderité emrrerTite ZEEaw tmsmveeammumto thhe

"ﬁéd@ﬁ&d Qb %Ba%(er'né# flid¥nd to

record the defect table comprising the defect management data on the medium.

8. A method of protecting digital information signals recorded on a removable
rewritable disc like recording medium, the medium comprising a user area comprising user
data represented by the digital information signals and a table area outside the user area

comprising a defect table, the defect table comprising defect management data having a



readi ng the defect table fromthe nmedi um nodifying
t he defect nmanagenent data conprised in the defect

wa zob/esssnd in order to block wite access to BROEIBR28E@051204
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area according to predefined defect nanagenent rul es;
recording the defect table conprising nodified defect
managenent data on the nmedium 9. A nethod as cl ai ned
in claim8, the defect nmanagegent data conprising a
list of addresses of the replacenent areas,

Ghéle el @hith Zodatde @eeaf rﬁ&ﬂag@lehhﬁtal rélstbd ©fdefod die@Sih tHefuser Biea

reEI ﬁenent ar ea %ﬁ bhe def ct tabl e read
BY TP PEE P AYE ‘8 Shuacterigyd aYl | free
replacenemmdageanMmumbmmnmmenum@w data and nodi fyi ng

1; QSI gifereiﬂi%[ W@ﬁeﬁ%@etctu ﬂ%\ts gebnf)ex ﬁ%éghﬁ%e& {;ﬁhegiel”ect th Ff‘e read i

i ande fogilagk §/ritecaheepsate the upey arda gppordiap loaeddaiined defeqat tnanﬂgemm rules;
def ect mMaRQGANE fHe dE@d: ?abt%)’COQﬁnIls"fh h@o\ﬁlfﬁg dedt BEﬂg?Ement data on the
different fromthe predefined §Et T or mat A

HSH as clained in claim8, the nedium conprising a
primary defect table, the defect table being a copy of

e prlna defect t i zed difying ..
the et oot Pt ShE R a Rt R pat T a i
tcbddeesses aﬂthWeblhcemeﬂp&Gi, cliaacpriradtyy defect nmanagenent

data conpr éa?c%q h}g h(%tl?)? ac‘c’irésy@fr tQ{e rgpggcgl%r{t %r%g &g?%rls d %nl?%] defect

def ect manag nprise

dnbde nearfbfen%qeﬂchmw ] adﬁressm ofpfi fige rdplhcement prepngithoptthe user
dgfadnd 12. A nethod as clainmed in claim1l, the primary
def ect nmanagenent data conprising primary update

count er dé‘t"g ifsying thg defpct Banaprnepidat psf)a/q ateffeq reglapeaent
taadak & ungdameact eri zed by nodi fying a copy of the

pri mary update counter data conprised in the defect
managenent data with respect to the primary update

clount er datmethollds cléimakinhtain &scharhadrizedbyireplaingiapal of the defect

charact eri | t opr i Si ng
SHPLARA A S L ARl Gl SRR OB
managenent data; recording the protection data on the

ngdi um 144 r@étﬁsﬁtapggm@@m(‘cllaﬂh @qge th&iirfad QJH{B‘IQI a primary defect
characteri zed by readin protection data and the

el the defegs raele@en@? Fopy ﬁ&t%? PiéM3D éﬁf?cf Bhfe.byractarizerehy epdHiEg
drd Rfdet BdRagehientied| dthiprised in the defect table read with respect to primary defect

management data comprised in the primary defect table, so the defect management data

comprised in the defect table are inconsistent with the primary defect management data.

12. A method as claimed in claim 11, the primary defect management data
comprising primary update counter data related to updates of the primary defect table,
characterized by modifying a copy of the primary update counter data comprised in the defect

management data with respect to the primary update counter data.

13. A method as claimed in claim 8, characterized by
generating protection data comprising information related to modification of
the defect management data;

recording the protection data on the medium.



restoring the defect managenent data fromthe nodified
def ect managenent data using the protection data in
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according to the predefined defect managenent rul es;
recordi ng the defect table conprising the defect
managenent data on the nmedium 15. A conputer data
system conprising a conputer gonnected to a recording
apparatus for recording digital information signals on
a removable rewitable disc |ike recording medi um the

di um conpr i ar rs user data
rTEpr esent éédmﬁ‘f? ‘{]agéiamea "‘cca\"f‘ qﬁ’f g?r%?rlz‘é PYsi gnal s and a
tabl e ar eaeaﬂlmgmequtetch@m damend the eae@mhtarcms;brrsgngaleaheﬁmed defect
tabl e bl.e conprising defect managenent
dat'acna taq? re ecﬁl rned data format, the defect
manage rre n treSdzaltlathp défext managenaibdatafronathe modified defeet magegement
acfa?aﬁrsi?@ gle 'bﬁﬂ!c@&l%nﬁ or@dr fFresutfd v&rn@eac@&g{oqm us@rm?ea according to the
recordrng apparatus conprising input neans connecte
tRsedefiesd deffigs tagsecet 'Hlecei vi ng the digital information
signal s; nreeRlifditdiefibaibie doflprififCias ifdPmidagentthiGiatadh the
i nformati on signals on the nedium reading neans for
r'B&d™hg recorded digital information signals recorded
on the medi um output nmeans for outputting the read
?r%ag:’]ga:‘ Olr rkf:g:_]r]r)%ttell' (?)apa SéStr ggoglrspdglﬁ%a %mé)upr 0%{16%[6(1 toa recorcPrLg
i appoatpsfior meprdingydigitabinforhation sigeats Opedemwablh eetvritahle disc like
C&S&)dr?ig%ed %%ﬁﬁ% cuﬂpr‘rs(ﬂ%t rugér a]:elg @orﬁ;ﬁmn@ gger Eg?aax@}?resgflted by
the recording apparatus to performt
dbedigigl Wéonp@tloa ﬁgna&srr and p éqblﬁareg outsiggthe yggr arga qggrﬁmgeardefect table,

PhOGHRMaBIE BshhiSkink Bdfedd aHaB&hdnghtLHading @ brelidtin@ d¥RL b1, the
s%genals recorded on a renovah I rewitahle disc |ike

8}‘8‘?"%""]’?%‘13%‘?'“9%’Sﬁe%f"é}ﬁr‘%\ P U PRI roPlAeeent T e Sathe
am@i o @RSaording apeirdnarcompriséignet hod according to any of

claims 8 _inp]af"r'neans 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 8 — 14.

16. A computer program product for protecting digital information signals
recorded 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 8 — 14.



