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Devi ce for and nethod of recording information on a

record carrier The invention relates to a recording
waleasoelofor recordi ng i nformati on at addr essabb@r/1B2005/052266

| ocations on a renovable record carrier for storing

data, which device conprises jecordi ng neans for

recording marks on the record carrier representing the
Deviné forrmad method Pheecondingnbfoanatfomranhagecarékaties t o a net hod

of storing additional data for use in recording

informati on at addressabl e | ocations on a renovabl e

record carrier for storing data. The invention further

relates to a conputer program product for storing

addi tional data for use in recording information at

addressabl e | ocations on a renovable record carrier

for storing data. Recording nedia |like optical discs

( DVD+RwW Ti|miepkign refates t9 a sgcarding,dayics feyrrecardipg jrformatiga at
adcﬁ'&?:&m& loggtlcglgt)ﬁ‘a‘?ém&vat)fqu&% cdriOESr st{njﬂ%y a?aaG/h% dé§1€g cérﬂprlses

ferent environments having speci requi rements as

recbglingonepan Ifczracqoahng)madtapa tl@mreeprd cudeicprgsantiog theinformation.

\Lylto'hcf'u: gng if né‘o Al p&f r%ﬁ e&t08 fémﬁ gs& Hlo]pgl?({agaatr(])r tise in
recsiistgeinfonastidnt as addMEBsibld: E)cst}(ﬁlts emadaha\;ablmhe@ind t:mbmdestormg data.

|nfornat on_about %% ] of structures rel tipg to

(user) AR BTBT T5/afo8 L0P BRI FRPLFRIA Profluct fof storing
addifdrial @dﬁi 8r usd inlrecosding Riforehation AeddiessablddecaMOhsLiiEa removable

structures representlng the structures of |ogical
recgidegier forplariagdatgol unes, file structures representing

the structures of files containing the data, directory

structures describing grouping of files, and a space

bi tmap representing allocated or unall ocated space for

stori N0 abAifTndid AELH ARG EEEHYELRAY 116 80! ) ﬂ@@gﬁme of

may conprise res e recording uni'ts stori
stotihge ladgetamount ofalataeoi difffmént aypes.| Theyp yzst wmstd Uedaffcmntt evaoeEnents
havglg]%regl?gusqulr%aents a5 13 fc’ 8r(g21$1(z)artg)§ eo? %ata %gglrr%ec%§ rzg r%gélaqu Iilgplcally,
dats hﬂ:rdrgeguz&é Gue ﬁh::esm mcotdaﬁ@rwnm nums obh paxkisylarsfile Bysasn. fSukle Sile

r contr of the fi te
sy s S e e et et P Pt At Hnd i ures
rel@lng 6 Alses data S@aesa%ncme&da&mgmumm T®partiéddr A sglaéra dbltﬁdﬁi’y
control (according to rules) of a file system

inchydg yglyme S%?wré&m@tlnswweg ©§ logjcal #quéywl volumes, file
strfe@ & Bresdal lggf He QRHhGSres gﬁmeﬂsaﬂt&ﬁﬁg tdataNdit QR ory Shaana

Conput er environnent. In the CE environnent
deswlmmmp@e of files and agpaegibitmpap renresertingralioprieciorginelgcated space

foré@%ﬁ%dgtg oft ggctgl?cgﬂ%ﬁg%%@ %\/%otr(‘ﬂx}%méﬁﬁgfarﬁya % 1r{§ghd&réé§9ole

recalrdexgdems fredwpieg iteidataa Ak @ deavtl dfia file bsenathdscswetits @fe iefekamsed to

witf PR gt Bisth PR X RO R e OB pace o by pgd or
stotlﬁg k@I OST, infloRMatiod thlaokt, bu€tBas flléLundEOdontrol (according to rules) of

the file system, for example UDF. Partitioning of a recording medium allocates a space on

the medium for storing data under control (according to rules) of a file system.

At present, for example, DVD+RW discs are in use by Consumer Electronics
(CE) devices and in the Personal Computer (PC) environment. In the CE environment
DVD+RW discs are used mainly for recording digital video information according to a

specific format like DVD Video Recording (DVD+VR). This means that there are defined
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exanple, in the DVD+VR format sone (file system

pointers are located at fixed address positions; also,
weesbain7iil es start at fixed addresses. Next POI/IB28€5/052266

the (predefined) list of files has to be physically on

a mediumin a certain order. Jfhe PC environnent is

based on a different philosophy. There are, in
spe@ific aboqatien ruks aal kaodfiles nout@qmigrtbfmédt@nf@meﬁcblf itself and
infog%?{l%r}% 8? tri]%tc:\{n%éré ynfg)grgelxtgo% esgq} as tltle 1%150{%1%%0'%3%1@ ?Qtﬁ.lc{ures et For
exatripfei, rethe PUIRMER fdrar somM’(ﬁdaastyaelfn@ poiaterst ane Ricﬂbda at fixed address

i nf orpmti on flles retr [ mati.on from
pos o alopnpegtiseblpn rrhah et af i b ian o e i B o e
hasayaéhwsicaupan & niFaRiniNal derthis oRR$SI bl e to add data files
to that nediumfromall kinds of different

appl i catliheR§: enxgonimeng feapadeon apdiffarea Riglogoply sktheraas.dn
prlr%éﬂﬂé qﬁoQﬂoggﬁloﬁ ke ﬂﬁ%ﬁht; IS @cﬁﬁc h;g)?ﬁ‘éatfdnk?rﬁt S ¥&EL ROk Ebe

| es al m xed W t ecen y, nore and
present @ @Erta@\ﬁin@etgry amdtseeovﬁmh@ﬂt@y evilf ﬁypeqaﬁv devesheihewe data

fOI'I%QtQ? Etol'é dmyor}n?tlo eslﬁlésrbr (#JI%HICR’Q ?I%fgr!nlla?ltoﬁ %%%f{:}' i‘lﬁg Hl%gﬁsqgat as

a certaln
lonpanttbr isfreavlate avE)daim{)bxea ofediut it 186110651613‘110 arld;@ata]ﬁlEsGo that

iles and. al.so nd nore,, MP3 fil es. n
megipn Thort o R Seaifpts SRR U DB &8 ap TRbTite Sreaig § e could
be ki méda glt@,g@;ﬁttfﬂd; and eké&:ﬁtaﬁﬁ ey d10mixbig )gﬁthte@c}fqélﬂér. al so

new St andards on neta ata are create SucC as .

MPV or Hegentrminorsead g CESleniskss like Vlésspléwri/@cwsgé%ave

capglblgtﬁtalseék(tﬁltoﬁgﬁ thR HINB8RmARFo RN @I Re ﬁisgﬁfrrfﬂlf.@'o‘f 2 certain type
devi'ces. The publ i shed i nt ernati onal

thatiey ¢apdapdla asveel.doampet siys aﬁeémawbégl’g cﬁé‘%ﬁi aagd ajsgyalready more
' - t t
and&ﬁ?f?{e lgigggdlegiafnghes g@?gﬁéﬁgﬁf %E%qgéﬁ%f frfule® msaﬁ B R sQﬁported

orage Ium
in tsoCEatdridldNekrto thge alve dewstandardd en fgetdatataae ersateh@nénag eaf. MPV

or VAN 495 ) W PELIGE N, oLl SIS RN ERIIEHCS anf 1hne

ERVET ONMEnR I 'ronnmen evi ce
elehiamics dedtaddi ng neans for recordl ng the information in

IoBI |o£; g}a Lll&’]g Eeglllsﬁc‘g ‘{;%X L{fag%g ﬁ9?8§%§%798 discloses a

devaRdbeRs6ding GhR, dpanie af st@ﬂ@' fﬂS Sﬁen@ afs bt difeRnefile systems on one
cont | guous storage space. l.e Sy st em dat
storgg medippm, g0-gafled chridge anggiuyny oF 8t f?%htétsa Sy A b erld%F medium

bet\%@&ﬁﬂﬁ'elfehtl &vﬁbfﬁﬁ&ﬁ@ /g\f the CEAS rbARéht P Ak PCCAY iréien®fThe
the data on the dge nedium (bridge disc), the file

devispdrag FACEIHNE THEADS quée@ydﬂ\@gﬁhé ifoErptioy 1 rinderEaton Blogksihreas
log1cplkdd?&§se§BH| #Sgtyépﬁ]isc L RGe ﬁﬁgﬁgé! F%}ggﬂp re%&:@ 'ﬂESlBglcal

at atot fumis
addmaassomftltatd R agnt@uduschtqrpg‘e spechiihefike.syfiemslata of afirst h‘l@nsystem are

mirpot%ie(éa intergllelivgﬁagts D% second file system. After addition (modification) of the data on
the bridge medium (bridge disc), the file system data must be synchronized by means of so-
called “bridge application”.

In the PC environment the most likely way of adding data to the bridge
medium is by means of “drag-and-drop” technique. A user can then make the medium
compatible with legacy players through the use of the bridge (compliance) application
running on the PC. Basically, the bridge application writes second file system data, called

“CE-bridge”, to the medium, using the suitable file system(s) and content pointers, such that
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conpatible with | egacy players through the use of the
bri dge (conpliance) application running on the PC
w@da®boalory, the bridge application wites secopdr/fB20&5/052266
system data, called "CE-bridge", to the medium using
the suitable file systen(s) apd content pointers, such
t hatot her systemcan interpret these as content under
othert gstmnicmn fnitdrpresgas:teemcoﬂsmamdﬁslsInua,m ﬁhesyﬁEpl Ayeresu\lit Ithe CE-
t cont t hat en thjs.fil
ol SRR Ao Bl i coereocef € VBT Ry ¢l Btvhich it has
suitdl6 Qektért dedddeisng use of the nmediumin the PC
"drag-and-drop" envirgnnent the content of the nedi um

can be AWgBgusqeths mgdigm ig fedde dlragrprdsdrophghieameptdhe content

of thé ﬁ‘l%glﬁﬁil daﬂ bk B&dchl ﬂééte& bl c@la@éﬁtﬁf@se &lan s(h% {r&ikBd IR Rist file
CE- bridge needs to be updated wth these changes.

systﬂhe aby Getigin agipent dhe Clodridgesneeds idreaipdatebwith diepreshangay The
bn{ég aﬁghcgﬁ&ﬁ]h &0 hcet 19(\3/\%/5&{1%' 3&/ fHEs \93}%% V\% Q(gh) fihd 8Sc X\Ee]rg(?stmg files

e norna eterm ne er any
wetterchmed:ﬁlamglesnadmaey tqdctennime whehetiagg of theseochauges avees minde to the

irst fi res W. -bri .on,t
disyfo g Corey o SFR S P i b CF pmiop o PR PR oree
dls@mdﬂﬁeﬁﬁcﬂu Ichlﬁac’ﬁy thlmuﬁbwtsqlﬁlt’e [agmﬁﬁdonmmﬁg adhp@pdSpesd B a very
ortan sue, eC|a en.the ap Ilcat i on.
impegadl s Sop ey e e PR rdes M at e é‘]“l?cat SEEARY ggiect the
disdhis may |l ead to undesircd effect as, in sonme cases,

synchronlzatlon/ugﬁate performed by the brldg o
appl i catlibrm®yalsad @adesied, pEech AL impommenser SpEhopization/update

per{%?asw ,bnag@g@htﬁmn% ks 2 WiRBnAS Dbl inglat 2 such

whi ch depends on data recorded on a
record @ncnaléy,,a psolbm gxiststvehen ipdditional Hata syahtas the(li-hridge, which

depgngs Otnod?ﬁl rec!o?&e%rc% e@tgrh %Em%d gﬁcthl Y El]l{enﬁ)lgt! ﬁlkz ggsttén(l) Hat? }{a%] tebeoe

i'S req ulres trme cénsum ng processing o
recardepafetr edcﬂadnamoa'llﬁeatm‘rmfehe data. Thisaequidps 8mt codsutnlrg processing of
thmvenféﬁ%to provi de nore efficient way of storing the
° SaaPEte data. This object is achieved, according to
a first aspect of the invention, by a device of the
type described in the opening paragraph, conprising
control means for controlling the recording, the

contr ol TEBRRte,GORRA bBjettDf MRNhANbN D FFBANS mbfY efficient way of
noni toring recording of the data by storing recorded

storeg the adiivianabdaai n a nmenory, the recorded data
address %1sccg)5€c?§Qgﬁg{Iéagactc9rdllr%QQta'@ﬁ%sﬂ&?&ﬁhé fﬁ@exﬁf'&] Sy a device -

are recorde exam ni ng neans for retrievi ng
of thetype desdribkak ia thaiehening @aragraphn comprisiagroenirol means for controlling the

recording, the control means comprising

- monitoring means for monitoring recording of the data by storing recorded
data addresses in a memory, the recorded data addresses corresponding to locations where the
data are recorded,

- examining means for retrieving the recorded data addresses from the memory,
for reading data recorded at the recorded data addresses, and for checking the data recorded
at the recorded data addresses for presence of special data ,

- storage means for storing additional data, the storage means being arranged for
generating the additional data in dependence on the special data, and for

- recording the additional data on the record carrier.
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for reading data recorded at the recorded data
addresses, and for checking the data recorded at the

wo ewentwd® dat a addresses for presence of speciBET/IHRDE/052266
storage neans for storing additional data, the storage
means being arranged for genejfating the additiona
data in dependence on the special data, and for
recordi ng the additional data on the record
carrier.This provides a way to quickly determ ne which
changes have taken place on the record carrier and to

creat e/ mag gryvidiar vaeldiotqguRRB/ detbathihe vaehdhdhgeg lhiive thkendlace on
enbodi ment of the device, the exam ning neans are

the zepapst @arier apd fnesreade/moAlgy thsieddipienal dafp, %‘f@orfi’f‘\‘élyr ecor ded

data adqf g9 s@BodimeiMdrR IR e éfaﬁﬁﬁmé RRafsond EflbtcdBANS
recei ve an eJeCt request to renmove th record carrier

perfarmingtshid reteigying the@peoadddrrigraraddicssep frgmtth@mﬁ@@m aftgn ge control
?rﬁ re e aB EE:CI ﬂeg?esm ans%elﬁé Fe%?{gi%aﬁ%g ﬁjoﬁlrthé eCt ed
he VI C ensu e

res t ditiona ata
Crentfid/modifiangd the hdditjesal déta datha tiowe whee theaeand carder is ejected from the

devz%ﬁgwr%tﬁ f&ep g:&dhtg)%alu%:?% gﬂle{g ﬁ@ hﬁ%iﬁ %tc qe Hagon:lg%ﬁeggrgreggmer applied

durgaptueshefi@thesteoict.ng the recorded data addresses as a

bitmap. This proyides effjcient y of stori

recor dedd a%ﬁt%ﬁrawﬁpgmgoff the devave e mwla@rmeaw% fire aﬁlépted for
stofitht Sdchfigd BRA AGdradses AdRine. THE pilvides BficieRwsLsOfic#Rg the
dat a addresses of | ocations where error correction

recerdeibd#ip addk®ssesr e recorded, the data being arranged into
sai d er rIplF Ia&:\ga'iﬂr’rgg&ds O t}fqu&nl% %lﬁ%ansgpé &iaﬁ!eh ?(Y}EStJrﬁlrg the

usi ng to store the recorded data
recordaid é@s eddresbes rlpoamdvhmmrmfconmwd eodectdocks jaze recorded, the data

bem%éarrrgngé({] gt%n&?ﬂ%o?%gn&g%gtcg&tglgg Sdr ?schioqgsffélpl?su%ass ller memory

ecor esses ence

to sodre therrsdordeid| datasiddieeses.dat a as t he speci al data and the
storage neans are adapted for generating second file
system data as the additional data in dependence on
the first file systemdata, each file systemdata

conprising corresponding fjle s ementries th
addr ess TP 8t ePRyEmEntosithrdenise e %@gvma&fnaa“ﬁ@%%&déw

chekkifig iRCaladec&Rdddi 48 the rddbrdedRaRVAddRSsed fbr%%sb&'e%‘ﬂtﬁréﬁ/ﬁ]/e Sbtem
updating the second file systen1data on the brid

datpragithe preciahdada.fand thestorageyaennpraisadated foe sensiatiog seqon@ file system
datgm 9 dcgﬁ’oﬂf“@ﬂe?‘ mac{eﬁerﬁféﬁ&t &né Bfst ﬁQ'EQéI&h rngta &%h T?&QIE@ﬁ%ata

data addresses with predefined addréesses | ocat I'ons
corhisinggourpondng file syplewi calried atith,addies Iﬁfwrenp@rnomtmgrtg user data

rec?rﬁe ot %(%iec%% c%prge/rofhé grogld%hgn ektlﬁc@n »\bzgr o%&;ﬁ‘at{n%‘%% %ggldaﬁlc

system data on the bridge medium.

In a further embodiment of the device, the examining means are adapted for
comparing the recorded data addresses with predefined addresses of locations for recording
the special data, and for performing said reading and/or said checking the data recorded at the
recorded data addresses in dependence on said comparing. This improves a process of
inspecting the special data, e.g. the first file system data.

According to a second aspect of the invention a method of storing additional
data for use in recording information of the type described in the opening paragraph is

provided, the method comprising:
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recorded data addresses in dependence on said
conparing. This inproves a process of inspecting the
waepmwehalo7dat a, e.g. the first file system dat aPCT/IB2005/052266
According to a second aspect of the invention a nethod
of storing additional data fof use in recording
informati on of the type described in the opening
- par agr amkbnlltSrulig‘ Rubrding of tHealatiEtyndting recorded data addresses in a

npr.i sin nitoring recordin t he dat storin
meme%ﬂlaéaco Hatg gddrgsses corpespop 5%?81“?11% é%%%@% aEFa‘F‘gPrded;
- addr essegriRhg & Redfied dataQdlRed fromIhdement he data
are recorded; retrieving the recorded data addresses

- fromthéeqﬁiﬁmaiﬂm?%ﬁ‘?ﬁ% eqraeoadqdedot adEes¥es; t he recor ded
data ad ﬁ%sth dat& e thORcHALRIAECRIASY 81 Fegb%
recordegﬁggt a%d%esses ? ! prgsence of épe0|a P ceOf

spegiehdataat i ng addi tional data in dependence on the

_ special gr?erz%i a%g\‘?logélggtatnp ?%D%g 819316 s &E;?d @ : Ee

record &Y er rd as
- |nventl@nm&hmpﬂmuﬂmnommdgaanﬂmnedmdtmﬁew storlng
addi tional data f in.recording informti
the t ypescaeaiietnadmisd A pert OB{HE Mg ofth SR Pregram Broduct fo
stofigOatdeReal dak foPuderif BdcarlingSin P@ARIN ofehd (PpE@ddsiebed in the opening
processor tqo performthe nethod as described in

par?%ﬁ%h is gFpvidsds ‘M’é‘dé RS i OBtV CRHRS 2DFRASHOT trPerfpra dhe

mefBd 204 L36ibA TR Rt tlk@@cdna\@%ﬂ &'@hé’\}hlréntlbﬁ‘ appar ent
fromand elucidated further with reference to the

enbodi nents descri bed by way of exanple in the

foll owi ng description and with reference to the
acconmpanyi ng drawi ngs, in which: Figure la shows a

recor di Adesesatdwthef usppctv DEtW jnVEhtgur\eilllbb appayovs feom and elucidated

fu ecvg‘ﬁ}afe?gen(fegol the cfn% men scrlgn(}b IFPg eexar%HI?é 1n¥¥15 : 13 llowmg

ng aCCSF ance ven
destigiohend wihQufsroace I!B)th?d’mice:npefny&lgrﬂii\hmgs of whichr i ng

addi tional datg, in accardan e i nvention.

Cor r espg:ahgiir?]ga gﬁ"@'ﬁéﬁ?“&?r e Ei’leglf‘g’rv‘(‘é%v‘w gur es have

i dent i caligireiRERNGR rBdti@h@hizdiufi @tbsesetBordhows an

exanpl e o a recordi ng nmedium 11 having a form of disc

with a tHgHEk2 shoyric TEcadng dgYich it @ccmancrw@th%ewe@mn

bei ng t 19y pOF LkdvAhinUkathPR of 8§ hic@DAQf stolifly RhtidnaF@isl &g
marks representing information (data), Ts arranged 1 n

accgrslageceitfcide wiventian. spi r al

Corresponding elements in 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 information (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). The information is represented on the information layer by
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pattern of turns constituting substantially parall el

tracks on an information |ayer. The recordi ng nmedi um
waorooeieloopt i cal |y readabl e, called an optical PiCEDB20e8/M32266

has an information |ayer of a recordabl e type.

Exanpl es of a recordabl e discg,are the CD-RW and

writable versions of DVD, suc% as DVD+RW and the high
receteingiopyicallyide@btable opirksCAbngths cadks b.ggeripitalbnd asmt(frphous marks in

called Blu nf or t on

phef B e B b T ko PR POADIE St ESs i iym is indicated

by 9 peleitlobied datieahirtir€pidRidks devimgNgartufitiré 8Ctke bRnK recording
crystalline or anor Eous mar ks i n phase

change .

me@amerheaqrackv%ctvliea%Rongtltawdt 108 CYaEpls zmpécarwéqéfwhwh enables a
real/RF R Kl % ORI biki AEhE 3aRMinPYTIR tRER Stﬁ[&iﬂ@ §&§pr§s%§ﬁ$‘sltlon

structure provided during manufacture of
inferaw b ierggaddseisesnior Tdicatipm tie lecatiop pljynats jof mé@m@tlm L!P(Sléa'f’dily called
. . prcgroove 14, which enables a
mﬁ%ﬁ%ﬂ&ﬁ??@éqﬁg e?o fol l ow the track duri ng scanni ng.

The tr ad:kgtsd: imtstalmwusm‘(mmtai@s alpog itltei lowa brhbﬁihcrmwudmg medium

e f i ndi catign the ts ..
11 8l ERGPREE DR, im i £ (PrBBirr et 38 PlsRidg b3 rhraine
lay@ﬂ@@ﬂ& prcﬁbcgis}'é taykbl1. Sl" ha pitdesise Bigat li7anayt cokephisah Githet fitbstrate

i ne b- of 1 o] medi ym 11 of the recordabl.e
laygry 95 exanﬁ) Sy l&ﬂDe‘éﬁt“ﬁlﬁ b%?eéﬁ&dms% Pt it a0 m}ﬂéﬂﬁ%ﬁ Pdg further
subdirdtd 0£0.6 8GR [stHohGkd BYIRY badR sidB hefeoP e Pedokotie | AYRNK bd 7.
The protective |layer 17 may conprise a further

lm@m@ﬁwénuwgﬁanorf o angsleiaipeoiic pybstnpp 1 fMetesial peas a material

fﬁiﬁg AT hﬁ AldigbsO. 6 mm substrate and a further
moégggtrgtegI? SS W%llé onded to the back side

t her eof Figie2 phce'gyrmvcerdmg dmaye f§>e rgepyslinginforaeliaasonggyecording
mehiﬂ%elrl.tsﬂ%ﬂ 9&]9 rR\ﬁnD%berﬁ%l FﬁDo n dc (?rd?rgg%ﬁ]%e m% tion, T e

nat eri a a materi al prfoper eviating from
app&taltlrsompx«}»mdgd; thEmgumg nZasdfonscaaning dmrtdich gn tleveoedihg medlum,

cordln r. mat . n ordi ng. nedi,um 11 suc S
whishSiRos op T s 2 R e SR e T e (1o B4 Hadnd a
posﬁhﬂu@ﬂﬁ&ﬂﬁtfdﬁcolaﬁ;e]@r;@sihdﬁdg Wethdad\22 ini tH@raﬁﬁamﬁecﬁGﬁ on the track.

scanning the track on the cor di ng di u
Thehead <2 cpaprgss a%oefmaﬁasm (tfragmfwf‘ &Perfg’te%FPF‘ﬁ ng ‘h@d‘at‘o“ beam 24

gula&ptmﬁgm OptEa s ntd foclsel 88 radiatiod BFb123 RARI tabIO Bf tRE inddintation
for coarsely positioning the head 22 in the radia

lay@r of ghereenrdigs mepwin. The kadiatieg bpain d4 Ecaeraise bk @gadigtion source, e.g.
a lagé} 1&1%' THRY 8 Mrfer @odﬁ}%@pﬂnbyﬁl%wfxﬁ’ﬁ f&ﬁﬂa% Q&hzﬂ& f@r movmg the

I ati on beam 24 guided t hrough’ optic el emen
focﬁwuheeddtaoorabevaad%alonmths ppticap 8?(16) of Stillct heankandfa ttahlemg actuator for

find %%Qm{lmg o?ﬂ]e S Xt?;? 18 2 rgcp il drlr%{,;tQ (r:ri)dqlrl)ﬂge E‘%ﬁ’er %Fthe-mgk The trackmg

bEam on sour
acteat@.may doagpeise chider rad'lbld;y heanigfn bpﬂmt elemmprolr ey a(tematlvely be

sho focusin ac uator. fo ng the f Qeus of
arcgey T B SIS i 1 hoe BlsrieRil o e, GO i fiation
is cOfifblRd tt6 ekt BBtiAdY ua&aablé @Harlfsiif theRORk dih @RV EOTRY mbIRE may be in
spot 23 in a radial direction on the center of the
any; qpélqully repflablef aEkicrEy in the form of areas with a reflection coefﬁment 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
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actuator may conprise coils for radially noving an

optical elenent or nmay alternatively be arranged for
web@aging2 t he angle of a reflecting el ement. FRET/IB2005/052266

witing information the radiation is controlled to

create optically detectable marks in the recording

| ayer. The marks may be in any optically readable
inchudinma teacking emort and affocusingferrar sigisal Wartchnteolhied $agttracking and

coefficient. different. fromtheir surroundin
foc R hRIPT TR F STl iRt d e SRR v 3g ga usual type
incRidin@¥ demoPlaBE defoamatter ABd Blith@lunit @6 reitrievee iefoifn@itidh @data). Hence
areas with a direction of. magneti zation . different from
retygy@igmesi fos asrdinggeiommyion indedaihe i et Adi thg head 22, the
posTRANELA1t OB ahE tle rBRE SbiRbing Al 30 TRE UAGee doRfpris@dl @ik ipRitessing
refl ected by the information [ayer is detected b\}/l a
megpstfercarosessing te irpuhinferstion to ggnergtefagyiite gigaglrtadtivaithe dead 22,
whic nledfls OGRPisE i [ BlioMBNHG w137 el GBS MkanSlhpising o
formattap 28 sndhg medulator 39 Jhaingftor wotmg opskdtiongmarks tbptaserd g tige
. ~and..focusi ng,actuators. The.read,si gnal i rocessed
infgpapebare oI B TeCor pt ShC BarkS gtk Pyl mes 47 g sgot 22
gen@euadcinl thd @tordthgflofermiattby beanR40aftepadtromgretit eadiagibh, BuAly from a

information (data)., Hepce retrieving means for _readin
sl R Bl P THBS (O GATT FCoHing e PR AnSbta format
Writhe aR@fdallin® BF RGortatibn 89 fraMbptiba diskAEhdPfoABAESd, RFotbriecting and

30.. The device conprises wite processing neans for .
chagpe) cadiag Alest 3R WrnkDewn HY B Amktc S Aromothe ERFndtRVR sijterp.elhe input

uniﬁbﬂf[;&satesgéa itfut Y&a tdEniReRh&Rativh v R PSssEPRAd REMART 28 for
(optional) “input unit 27, and nodul ator neans

addsrgnqonirsli datp andfformagiingethe d82,2rmi by adding przerprrogion PoddsECC)
an&&qnt\éﬂéaunrggF &Q%B@Eireggpd)li%[oiﬁg uﬁl?socff%?tgﬂxtdtﬁg .Iﬁa{}%e_li.?]tgrfaced to the

I nformat1 6h are on the record carrie
formmantde 28 directfyor imsdctbgasermans optfont the irgotniP37 dres eotaiasel todre

prebeifinff GiptriS, oY i dat i s hugor i FFtafTagghised o
B o 1 s o [oECARRAT dhafih] DO P Blckiings
oG P SV HiE T Fs SR A A2 (s hS Mg Ep i Comprisss

syr@R@niziha mahs ﬁeq{cwi{fw&aa@ﬁang«@menmﬁm rhédul & ﬁ%ﬂal. The
VD system_  The input unit 27

e.g. fromthe CD an ) ] L ) ]
forw%@éwégreﬁmﬁsittoaﬁﬂawt@f theineadulstion ppib 2 dreqmRyipe adgpestinformation
and®4r€ wihiter ﬁ)dcoh@sdiolﬂ@iné QB APBLLE 128 drR%n me&gdiﬁg RiebiRin CfieAthe

and f the d by addi n

ormattin ata, e.g. by g error .
congiot ¢ ferceantynl unatcPds TheEQDrohwidy ) wihrshephteely thegecorbag and retrieving

or SRR SL PP AFRII0 0 Sl PLEEIN 80 P
comms@, Tlaescoatrolomiti 20ns cﬁrimectbmyzim;omrdl lin&R26dogsa systemha etotsad
P, ity 26 RS PRRRAEE &7 o e (HRag wh17o o e Hhve uni

21,md W 8¢ pedtidhitigl undRS. The €dhtro DI 205&@npriREs @XREIYiIRuidry, for
channel coder, for generating a nodul ated si %nal‘,
eX ARl M PRIRESSIOR ITRBIAMIDEMAry Apdh eqntroh gatesy KT IPSHPIIHNG e t

proggiu%a IR4 hﬁx@ﬁorﬁ%@é&?ﬂiﬁg ke $hB ShvERHSas [d@dcribBEb&s NEhe control unit 20
synchroni zi ng dpat terns in the nodul ated signal. The
may also be implemented as a state machine in logic circuits.

The control unit 20 is arranged for controlling the recording by locating each
block at a physical address in the track. The logical addresses constitute a contiguous user

data storage space to be used for storing sequences of information blocks, such as files under
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formatted units presented to the input of the
nmodul ation unit 29 conprise address information and
w@e@emiort en t o correspondi ng addressabl e | ocaPCDIBER0GIN052266
the recordi ng nmedi um under the control of a contro
unit 20. The control unit 20,gwhich controls the
recording and retrieving of information, may be
conabl @ffagld nfanigementedyyiemg for @mmpsid $IDF: Snchefile systeno hasfitscnwmﬁle
hos The contr onn
sys{Egia W e idsgniogngonzay Al io RE AT ngp i dae
storé@ioh a2dcordigy MBditn@r Ingsartathr, 16l sy seinOdat2 fhay imhtdb &olu@@Gtructures
processing unit 30, to the drive ynit gé, and to the
repﬁé@tlpg i S?F{:]“HWP pf bogicalmnd/oz ghysicaf velpmes. Bls' styfigres sweh as file
entG@M bR erting stxwtureg OF fiRX @Mhifing tRY EORIL ARSEOHy strilctures
progr am nmenor control gates, for erforn1ng t he
desgritiegengrpisg aﬁéle& @né & spase bimap raprasenting atlpeatqdrpy @ﬁ@lmhteégpace
for AEEE A2t B0 colf B, 1 e il AR AICTR R By af otain
refaantes lothemifile @fridgss arranged for controlling the

di h hysi ddr es.
ecor 0110, Dk GBI B35Sk SR n LS

driveaBt usgUuo b sondpér. Thd EonsoDigR) S paeet @ denisdchtd @ith a
storin uences of infornmm s files
PIOGTRHBE BRIATY F O COmpyFr AN @%ﬁfﬁ%ﬁd lg'{i@’k °§rﬂ1°trs ?W@( Elppygtem
datd Rk geRSBd by 1h8 pSatsdsHip UhdSind teofdo of iHeQedoyd ER MRS control of
ch include information about all kind of structures

whi
the F@Wﬁl uply 20-J igikal datg Ay intestaggddy tisnfoEMatSE &% adEomdhe e Progessing
unlpﬁf &ikRHY 3 thif tds€ (BY RS IRE Sas TR ndu Ghi SR %QJUW umt as an

structures representing the structures of |ogical
optigndthe inpuhy§ T/adoey ndtihake to tepresenttin thetdgviee, such as file

entries, Tn b ?ﬂﬁg&ﬁﬂgﬂtrhge éé'\]/?cegg IHRL &5 s?zInd Hng%mt for example a

contalnlng e user I rectory Sstructure
videescondimigngpagastoufor ngnsomef udeeFhe @nttolamgZAcer dni atddnqonal host control

.repr nting all.ocated,or, una ed.s e
unil RS S B S5 PRER F e PP RETB0RE wh pgpptorm
the wtﬁubﬂm]atflﬂﬁd file systdnfi(s e Thedyvied r;gagmrapﬁwagmeﬁm pmasmgm g. audio
t he ile entries n .an enbodi nent the device is
d&%ﬂ‘%ﬁé“%‘??t’@rﬁ%ﬁ‘lt%/ds@‘ g“ﬁ‘i‘f“’é‘df Pf&%ﬁm&.%ﬁl PP\Ve‘mf‘tc?ﬁ which

may 8mprike RoMPFBIS Bicant 16 iGN sI@Als Witihtas RhaldSadlid MWISKGided, or
communi cate with a processing unit in the host

digite)perrapresspchaudiadyidery diha road prachtsener el O Ryt cosBinp uitable audio

anj%gvﬁkgmg&g. i@ are generated by the processing unit
recorded on the record carrier under control of

t h e conthhelconiral tnip@0 indjuges e fqikwang epoperainy urdisda monitdrmg unit

31 38 n%“u 1§ 3 a%dfarsi)o egt W{?.Hrs%akq' S’l?s a% RY c%’}h}gle %gPle%la?ted in

cas e in ace acts as an
firmmart. and an output unit; as an optlon the input unit

27 does not . have .to be ent
G bod i IOV 1 i Sl SR heos "G i BredPt e
spebiific recofdiig EXBEAN, @ gathéiretRiIel RE Ab&ki ndaghAR RS idpwtin{tQr7, the formatter

28 ,El?fls’]rfslg@%?rlrjfﬂe the-lr-rl;]oellltgggé 1r1r(1)1|t 3 1u rt]lllet ex%r(r)umr?grun?tn32aacrllgiltttlc! storalge unit 33.
The monitoring unit 31 is for monitoring recording of data, for example user
data or/and file system data; it keeps track of changes of files that are made on the record
carrier. This is done by listing addresses of locations, where data is written to, after the record
carrier has been inserted in the device. Listing the recorded data addresses is done via block

addresses of the blocks where data have been written. The monitoring unit 31 stores the
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unit included in the device, is arranged to be
controlled directly by the user, and to performthe
wo mveiwns of the file systen(s). The devi ce i PCT/IBDS65/052266
application data processing, e.g. audio and/or video
processing circuits. User information is presented on
the input unit 27, which may conprise conpression
reccrrd&h&ataf arrdréssq{sun a siegroa}. Thsusémay ienpdrogf theitonitaing/upit 31 itself,

d audi o/ vi deg._ Th d :
or gt i sap o 200 NGRS o PR nth Pl b stk tgory uni
(not/shde@xﬂergeﬁtjz)g units. The control unit 20 i ncl udes the

fol l owing cooperating units: am)ﬁlto unlt 31, an
exami ni R AbodiRentcEmen QT s fapted fofierine hy eorded

dataamrés@ers £ %mhf WHIEH @Epgrun@dgn @ cfohfam/alra@cesﬁbremkg BY kHeGecord
has the sane elenents as the recordi ng device, except

cartitfe specific recording el ements, e.g. the read device

does n Otlnéa%zﬁlo'h I%?ockglpiﬁtbelﬁwaﬁge%ZD btgg% Jn?% Rl Shrof Eorreefién code

nmodul at or , the nmonitoring unit , e exam ni ng
ECQilacks 2 Fanexanipée, snfomagmamn bloda als'q*hellqdmrsmtgm bmgcommilt 28B

is for n| tor cor din .
03 bt 3F 44TR Hniy 3h B, B1530 kit 6% ops 88 o KPURCas specifed
bymbmmwfreédrdhagsthﬁr&td are nmade on the record carrier.
This i s_done add[esses af tions er
Tt s | S Han epbtimit e hoRRori: el Sy daR e ko i changes
bast\GEECEhlddRs. TR EhidlQ¥e R mduhdiy isor Ediainifg addi@destdldations where
addresses is done via bl ock addresses of the bl ocks

thesgir(e blogksarp essardsden witten. The nonitoring unit 3 1

stores tffg re%ﬁmgdmﬁ b & RAANGSHEShe Fbcérd@@fmﬁ deszlaésSfom the
menory is a part of the nonitoring unit tself, or

megiofyafor regflingftiatagenrdeglat theirecopdpd dAtataéleét‘ieﬁ,\Péﬂ )ﬁor chegking these data
for P%Q%I%é lcjir' szaegi)af’ci’a{iir.] Irggn plg(r:rt,z P@rﬁﬁ’&cﬁm% NRE }é%eléﬁi Hath Qr‘étthesﬂ@%"@li

I'ment, the nmonitoring unit
sysiem dattaqidanl phrticulst, theif'mg fﬂh@steacﬁbdemlesiat a addr esses in
a bitm enoug

accessi Eﬁi an Brlng%q%le t tlh? gremin ual(t) ga r1sra ePted F}) nqerform sald retrlevmg

the Bdcorikd daandiessad foan glminemoﬂyug mponsa kd ereQﬁdst odtjer t‘h@rrecord

correction code ECC bl ock
carfietirT e ABHS B ETARL S Feaea gy deanppinit S irgesi o tas wser

or ViBthe 26Bado¥d B Jpratkssttuit iR B¢ HdBt dafdpulek.ock can

represent 16 sectors (32 kB of data), as specified
t he DVDHReD pRbUlimpPHghe examRiaing unit 42 iradapisd &rﬁe???amtgﬁée

rec&ﬁ&i 8RS hdiesyy \thlﬁ?rede?in@cfjé’cﬁfr&gesfd? rloctaﬁé}ﬁ%rnxgc&ﬁ‘lﬁg @fmg@iaﬁ data,

based on ECC bl ocks. In this case the nenor

anddonpeafonining saddﬁaéis@e@d@r s4i¢ egckmg shadasr iscarfiedsa ﬂE‘G@COTded data
addpe!sge% Kr? d%egdgn%g 88 ga%jCOmparing. This is done by using knowledge about

structures of the special data, for example the first file system data and in particular the first
file system file entries. As an option, based on the result of comparing the recorded data
addresses with the predefined addresses, the examining unit 32 is capable of reading data
only from selected recorded data addresses — the most likely locations for the special data —
and/or use only these data when checking for presence of the special data.

For example, in an embodiment, the examining unit 32 is capable of
comparing the recorded data addresses with predefined locations for storing the first file
system file entries, which locations are either fixed or defined by other elements of the first

file system data.
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The examning unit 32 is for retrieving the recorded
data addresses formthe nenory, for readi ng data
wo ewont®d at t he recorded data addresses, and POT/1B2005/052266
checki ng these data for presence of special data. In a
practical enmbodi nent, the spggial data are the first
file systemdata and in particular, the first file
syst em fTihk stoeage uhi 83 isl for am@”rctakidiomlrttata Fhe tieecaiditionalglata are
i § adapt erform |dr ng.the...
enpRed e SerPe Bhits oo QBT AEE SRefigh i fheP ol Affiongl dat
are PecoRI¢d 08 thelrec il editiet he record carrl er fromthe device.
Such request i.s received by the control wuni

20
di r ect | 0 A PEHIEhEmHRLimeRl e sieragsanlt Ap ?dé‘Bté‘t‘ {8qnigte second

ﬁleQ&Q&ﬁ RE tHéQi'dHltlbﬁ‘altdlé‘ﬁ iN8HenEABPYE BE firsk RleAYstem data as the special
nbodi nent, the examning unit 32 is adapteéed for

dat@: obgs&Kamples sqeondé"d@méem tilgteatrigel areesnesatedyin depprdsaest ¢flegifirst file
sys?eﬂg&@%e%% e@axhé’&?ﬁ}ow% ré}Ereé@eCtB'ﬁ?é gﬁlhgeéspec' al dat a,

orm ng sal readi ng an i d checking
the dat & 1gue¢:3) slibed aatexample pé g orethed pddoxmeddegeéss by themmonitoring

unlgﬁp%edegg%%ggaglh ?nlgﬁ ?Jn%t fe %[grra]lg? UI%IE +d g éecgflde n&a(%/f da% qu.he record

carffasbeitdrb@by stositg dddrasses y$ toennicha) whead dath i »matetn; @uth@imemory in

a GRS 5T p prer S B b5 ahocke Pheha RO B8 s it o remove

the PHFEEHES fitind the [BACPRRBREI VO[] A6, BifeS®Ta rebdi@eEMART St IION
unit 32 i s capabl e of reading data only from sel ect ed

51 prgetriened ivjapiap REJRESYE 93, usingdhqaddrespqsifeqny the geegiqrpdigirther, in a

stegs EXAM‘ 84, Stﬁ’ee&:dteﬁ:!ire d@trined ﬁl)P g{egéncy SEme %aelaﬁ hss gndimts@th\eﬁasmuonal
check |ng presence of he speci al data. For

datesegigphasated | m @ne@mnﬁbmpecmh@t@mmrﬁ@ in@istep3PHATE 55.
bl
capabl € E‘?ﬁ %E%r Sk I%E‘tﬁo& ?or Is;gog] tﬁg&@f@ga Lgssfr‘gﬁ e fibiifbring

predef i ne ocatl ons for s system
unif 3 1, ¢heersbmingion whit $harldaw altd sterggeamdt 33i ashlescribedkedh (ﬂference to

efi ned ther elenments of the first file system
em@%ﬂ‘&?’?ﬁgptﬁ?g?véﬁe unit 33 is for storing additional

dat a. FiIﬁShoﬁeh eqaadmdlftmcnaﬂbf daha)nabx@gﬁﬂﬁnattﬁcéthnhﬂitﬁl unit 32
tora uni t. i n dependence on the speci dat a; ..
andis i TR Wt 90 08 PRI A5 G TRBA CIBEIOEN of Her i D pdlitona
dat® ﬂlrdeb&fdenderbnah@ §pR6tal @d in@NRPAhIEIRBYice, ihiexahplcAY 8 coMpiiter
33 is adapt ed to generate second file system data as

Progia@, A eRRliceiah InFliost SOMRIESS EPRIEIRE ddisg fiaver i rst file
system gat %ra%ﬁcatl BRbsaREhEhidah dect Ieﬁue@t)(l@ %ﬁﬂecﬁ%‘iﬁ’@&’nve there

file Sy ste e entries are generate I n epen ence
is aofmtcﬂaetmfnu stasted betwees the fapphiceen sndghedrivex pi thisnetgragtiantbe drive can

senW/ g Ve rihee]c (‘V%th( tﬁog}ba%é&ﬁ) ?thrle gg ﬁ)gségitcﬁlgs{egtgi% ?Eg@blg&s) on the

dlscntorthd :mpillnzglomn’l“lﬁe a&)j)llcattlbe caxaseithnabitmap w’liuick:B_Qidamtfy thedocations
on 3its<? Whele new Idata%&?’ wr1;¥chne Ars%Cn%)r(tdslter;])gthg zflpp?i%}lt%nocgntc eek those [ocatlons to
quickly find new or changed file entries. With information from the new or updated file
entries the application can update the CE-bridge.

An embodiment of a computer program product according to the invention is
operative to cause the control unit 20 or a processor in a computer to perform methods and
functions as described in reference to embodiments of the recording device presented above.

An example of a process of recording additional data depending on special

data already present on a record carrier, in accordance with the invention, is given below. In
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carrier is nonitored by storing addresses of

| ocations, where data is witten, in the nenory in a
we@p/Oo0MOR 51. In a next step EJECT 52 it is cheCkEgR005/052266

whet her the eject request to renove the record carrier

fromthe device has been issygd. If so, the data

recorded in the step MON5 1 are retrieved in a step
thisREARpEERe feBordusﬁrreglsttln@CEdndlﬂgsélecs tﬁerspmihlhbtmerﬂle)ﬁrst file system

ep .EXAM 54 xam ned for

cat it B atolghaf o 5 415 SO e AT 1B E XQBR1 | ona

dat a ar erlgenenahrch ihe PdepankancrRwofile iswpides theldisdatils means

and recorded in a step UPDATE_.55. Epbodi nents of the
thajyibe fitsodataols coripdivdhe 618? #istca reghitleiepine s caratadiB thedist e syspm

stnk':'ﬂJrEs Al ejeéthﬁn@tﬁég%ﬂiﬁﬁﬂld?fha%'m decri vAHRBlePhe [AEELIIRHAIR be
unit described with reference to enbodi ments of

updafgd. B@v ingenal, priprarh $tag do dhidis wordd beiteceadotie emtirg ffigst file system
t Eh

e BEMER A b SRS O R 01

reagh ﬂwd@-sbrxdge s1 theiding anéh decadbowhdthen ] hasl it ke updatdé pemd end enly

chagge r(])%e tﬁ-:l Cdrt'gérrx%%qmg ﬁl% tg Irbgilgil eV IA% %thefgqi& glgetlr?t@ciuctory

par; Ghip eiitize pﬁ;@m,nca tdatig all dirs cﬁl@krymm stﬂlﬂuﬁbsp’eﬁtﬁﬁg thalCE-bridge and

enbodi nent ect uest is subm.tted to the
corir 98 upechid ke RHioch S8 10 TIbeEF 6 DLy P esoror Tl
entAQYn BatisenIeay. the drive. In this interaction the
drive can send / give the bitmap with the changed.

| ocat i ori8 thepuacess brlovs Bvtayickergolutiomimpcserdaecarith the inypaion is

exptleﬁnédhe application. The application can use this
bitmap to quickly identify the |ocations on disc where
- new dat dh¢ @skwfthe applicatipnds iganakesurgghat e %&ybrlﬁgeals jupdated
0S€.: b

corfily BURER SR h OG0 RP QS B8t e bR BuBlg with o
chanpatiaE@d bldckeis daptr Tsappheatmppdquesas thorbitmeap fupoldiealrivheia e.g. a

CE: bridge. odi ment of a conputer program product
Spcﬁ@?%%& tc%mfnﬁg:?l nvention is operative to cause the
- Cont r ol ayftieke Q@nlyrona fily sided ®ahe diSc the (bilfﬁapﬁrﬁﬁcate@ only a few

nmet hods a funct%lﬁns as descri bed

rm
chapgtiogAoBS Locaiions Hahh Spisally emperderg i lﬁ@at@gwbge the file data

itscPi i€ SIS RURH R AYR the\Wit8 XRNBERIoRS wherP IR StoRf infRmAMiH 43 the file
addi ti onal data dependi ng on speci al data "al ready

entpy tha(gaofnt invagds the ﬁkdia&aa?rr? stased. The applicstign ﬁ%*bfeﬂh‘ftshthﬁ Heve for the
dath 'E%ﬁlrhiu' tﬁ&e léc%tu%s\éﬁ@ spa%hotﬂlat dafAleB! 'lo%kq%atﬁp Iﬁﬁ: dnlffes” £ Qﬁtgmzatlon

carrier g ISC t he speC|a data are
wonlddefihat ﬁte a@plll@tlglygaee mndaﬁl@ saistem tkhewledgli toidsteahing slteamest Eikely

ngh £ system data, the CE-bridge. The disc
loci;t%%ﬁﬁcﬁqﬁenﬁllteﬁg %ﬁ: and then a newfile is copied to the

- di Sc. Ttvhestherﬁ&rmmtryhm apphieatn lcan dmrmm@the pitdch dfohd file in the
and a irs

th fil
fie3y St pharppade farodeesSnt BT ibmohictnbs tR0 faipdic the
CEtWidde i sheh whay ek tHehadddFi1bid Adged foake CB-Udige at the similar location

in the second file system tree
- next, the application updates the CE-bridge properly to reflect the change of
the disc due to the copying of this single file.

The method according to the invention is particularly useful if there are not so
many changes to the disc and the disc contained already a relative large number of files.

These two requirements guarantee that the file entry of the added file can be found fast and
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updated. The "normal', prior art, way to do this would

be to read the entire first file system structures,
weemabelovthe CE-bridge and wite it to the di SCPCHIB2005/052266

alternative way would be to also read the CE- bridge

on the disc and decide whethgk it has to be updated or

not and only change those parts of the CE-bridge that
thateletofi tondB sayeddieethse e Iagafikdystem stmactura bf altl fikek alrgady on the

. rt,,this entir rocess.. i.e. readi [l first file
ais et oy tiatsbed Ieighn e nlieiesnht fad taehriaar bosgpse
they BéhtdiiV@ spéeil kigndtadeahA i daCy & recupgizti I fil¢ edthethe 1c2htRons of the

ot of files and therefore file entries on the disc,

file glptadiself can be foprd. Pagealysho@mbisationelogi chex? aswpigh thsriafa from
tho @GR BRNS aid Sther 18 AV A IsQh thése §¥dalidsNaH be cordsiiRrdd@®kady

of the application is to make sure that the CE-bridge
accpuntepigawben theapplicetign ¢hgclsdh¢ bitmap-he copyi ng of the new

fileto ' . h\E: I |

changed ‘%@Et Eﬁ%@@ h(lg}ls %%ﬁ?{ Jle\.éﬁréb%g g%{h:%fa%tr e.\“%ér] H)rlg ééﬁggc% S
embdifirserids thaeepf, fitrio tn ichadelsioved that thee. age nat Ispetivakbxampdies. Thus,

age nd as.there is only one.fi]le added .to the ..

varS oS e ity TR Oy 8 el B dul EBaring
from@kadcoNSE thd- W aitiodNs defindd B e thiphCaldltye @htsodgachta Farther, the
. the locations where the fil.e datg.itself is stored og
invetion liey, eter Andigviery Rave! Teaiigior SARPRARANTHPAlUTgS daseriRsidypoove.
AlsbNoPfHeBrabe ndishink Be opticaPdifiMas bednh@kcrtRl But bMeRESa, tsQh as a

file data are stored. The application can request the
magjrefoyeptical diso repgnetictapncan be ysaddeisngteds theyrike ventioa apaytbe
imﬂlaﬁ'ént Las bep chre%{é p%%@sefﬂrb&ss%ﬁlts{écﬁ%g £ bmputer program or by

optim zation wou oe that 't he application uses sone
dedfiqated hegdstasgrondryovdonthiratipn offedtranil that inHbisdosumdnit K| word
« at i ops, f t I tr L ' t :
cog bR noLo W et Bl Bt WP ot rf B g e ans
the twoed fd”loe “sry’girerding @e elatricht does packclude thhpres@ot of a plurality of

irectory. That.information can be used to.update the .
sucfLgleBiEh eshi oY Sefeisnes ey dp gk P e gaREr 7S Wl pens
may Be fhfesédtediy gigaglaiterhbea pivmdlitptind BSEEV@4 “nitatid1enBerond
file systemtree - _next, the application updates the

rep@@%ﬁ"’i%’g‘é%ﬁ‘%‘é‘?’?ﬁ?f@aéd‘?aé?l ect the change of the disc
due to the copying of this single file. The nethod
according to the invention is particularly useful if
there arc not so nany changes to the disc and the disc
contai ned already a relative |arge nunber of files.
These two requi renents guarantee that the file entry
of the added file can be found fast andthat a | ot of
time is saved because the large file systemstructure
of all files already on the
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di sc doesn't have to be searched through. File entries
can be found relatively easy because they contain a
waepweioalo7si gnature that is easy to recogni ze. PEI/BB2D/052266
entry the locations of the file data itself can be
found. Naturally the applicatgon doesn't have to
search the data fromthose | ocations for any other
CLAIMS: entries. As such these | ocations can be
consi dered al ready accounted for when the application
checks the bitmap. Wiilst the invention has been
described with reference to preferred enbodi nents
thereof, it is to be understood that these are not
limtative exanples. Thus, various nodifications may
beconme apparent to those skilled in the art, wthout
1. departi dgretordimgtdeeics 6w pecoafing lhﬁ)rmmrcarutladdressalsle dehiionsdn a
nt.s. Further, the
remBY A T ST AR TP e Bl s APy TR Pt ur 6 or
- conbi naté¢cordifd mbart(2r)dor Wesding bRcksanakerecAldsarriet fpreséiting
st orage nedlun1an optical disc has been described, but
the ipfprgpatigeind, such as a magneto-optical disc or
- magnet i ¢ohtAfencai@R0PRr BSRMlinkglthd &c&ﬂﬁ%dﬁhekbﬁ%lm@ns comprising
i nvention may be I npl enmented by neans of ener al
- pur pos e MpngearGHeansx 20 der epIRriag rsarding qfrtb@ Fnbrostotng
r f :
recfiiE] S A DA A ARl e B SO B coRORIUAN tocations
whexdwuueithstMaQence of other elenents or steps than
- tergfneenlt Ieg% :dm%?)r{qeatnp g2§}§)r r%tHevnb% éle é%cgédeg fdg& g?r%%e?ﬂ?m the
membrys fo€ headingrdatat isgorddalad thenycordetl elaraddresdegrand c&otr dhed:kmg the data
limt the s of . the Ia| ans" may be
recordf i dhteesi O] S s Toitifietse of Shreif Ghbey and ¢ hat
- several storR@mscand'BB) be stofiff fERralddw, thd@ora@Mednk 66MmeT

har dware. CLAIMS: 1. A recording device for recording
a“%ﬁﬁ%ﬁﬁatlon at addressabl e | ocations on a renovabl e

- record Gafdriflg tfné’;idd%ﬁdﬁﬁ! cﬁnﬂa if %Eﬁend%'e @R tktespe&iSl data, and for
conpri ses record anEans 22) for recording mar ks on
1H

- ther ec@j@c@r@%ﬁihﬁéiﬂ ensd daepm thegeqordcarietor mat i on, and -
control neans (20) for controlling the recordlng, t he
control neans conprising nonitoring nmeans (31) for
2. nonitor |Anlg:cordmr®v1ngas)¢laltrhé irdeldia bwl@tm thegxaremmgdn@ns (32)
are S AN ERI gl iddeTE Lg e Aad ek fi
PR P e RRE bt R AR b prgmory atr
the aoétrol @eeitis@d) reeeoaerrarmjag retaen® edidye the rredoed ¢areari frogn thedevice.
recorded data addresses fromthe nenory, for reading
data recorded at the recorded data addresses, and for

3. checki ng\ fcb&rdB@tdRvice as claimed in claim 1, wherein the monitoring means (31)

are adapted for storing the recorded data addresses as a bitmap.

4. A recording device as claimed in claim 1, the data being arranged into error
correction code blocks, wherein the monitoring means (31) are adapted for storing the

recorded data addresses of locations where said error correction code blocks are recorded.

5. A recording device as claimed in claim 1, wherein the examining means (32)

are adapted for checking for presence of first file system data as the special data, and the
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recorded at the recorded data addresses for presence

of special data , storage neans (33) for storing
waeshiomal data, the storage neans bei ng arr angeB2HE052266

generating the additional data in dependence on the

special data, and for - reconging the additional data

on the record carrier. 2. A recording device as
stoapamead (33) aed adapmed forvdeacreting debenddiasysrinndptaresaths ad@@)nal data

in PRSP AL BB Pr gk Y ey Ahetn v feresponding

ﬁleQ‘;Zﬁél’ﬁ @htrige ANk add6ys réfefAtEPoaifing ieisker dR4|teRsided On HR BRI
the record carrier fromthe device. 3. A recording
Cargdvi ce as clained in claim1, wherein the nonitoring
nmeans (31) are adapted for storing the recorded data
addresses as a bitmap. 4. A recording device as_
6. cl ai med A recerdagrdetice ahelaiggd an plainh by vellerem e xpminingapeans (32)
. I . . : _
are GEA L it Ryl B0 o ML B Bt L P ARR P locarions
for abdrdipstbe spebial dagtand fig patfemsng sdidireading end/or sagkcdhiedning the data

d K ded. 5. A di devi
reeRGT b RO L SRS o et SRR g bane (32)
are adapted for checking for presence of first file

system data_a he .speci al dat and t hest orage nmeans
7.(33) ar &Q&'&B& QéSt‘Pfé‘}g ag*@ﬁ@ﬁaltqaaﬁgfogw&eawceﬁdr@ 1ipemapn at

add@@kdlBcdtons adlilkdnheaple ©@adra chficRP SBHRNERa, AR nbBod tdrdrising:
file systemdata, each file systemdata conprising .
- cor r espdRfatagng feperdingof die dotp by siaringjreqerded flatacagdresses in a
mefn@%’? [hg RESSdcAALALdAR e céﬁ&fyorﬂﬁ{g{’\o i RGOSHEFhePUhE Qta are recorded;
record carrier. 6. A recording device as clained in
- cl ai m 1 retyigrangihn redoeded xateiadilnggpesramshq @enont e adapt ed
for co I .With
" predef :TE%& 5“%3%%&2%({5@&% tqlf%ggo?{l%n%%fdagirﬁ&?%g’or di ng the
- speci al cHaking thadatf cacoped itthericngrdeddala addnelisesgfonprddenre of
sat‘? checking the data recorded at the recorded data
PGt d%ses in dependence on said conparing. 7. A method
- of storigagerad@iddivinnll ddatiadépenddanseon thelspesidl datag
i nformati on _at ad r.es%?sl e |l gcations aqn a renovabl e
- record &FOFding the gfdidengl dag op edecorgieamigh hod
conprising: nonitoring recording of the data by
storing recorded data addresses in a nenory, the
8. recor ded* Bgthad agidlpiscddn clapn 7 cxlsarin SHY retBe iRt e resaeled data
addfASEsGrdn{ e mrg Ts?e?f%ﬁﬁédja?{i'r ari ejb& T JuBU O EnidE thEeQSd e ricr
data addresses Tromthe nenory; reading data recorded
fromta re¢vedingdoricled dat a addr esses; checking the data
recorded at the recorded data addresses for presence
of
9. A method as claimed in claim 7, wherein the recorded data addresses are

stored as a bitmap.

10. A method as claimed in claim 7, wherein the data are arranged into error
correction code blocks, and the recorded data addresses are addresses of locations where said

error correction code blocks are recorded.

11. A method as claimed in claim 7, the method comprising checking the data

recorded at the recorded data addresses for presence of first file system data as the special
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speci al data ; generating additional data in
dependence on the special data; - recording the
w@adasoiwmnal data on the record carrier. 8. A nBChiBRIER52266
clainmed in claim7, wherein said retrieving the
recorded data addresses fromjkhe nenory is perforned
after an eject request to renpbve the record carrier
datd raadwhereecsaididenerathgy/ the addiQonabdate tdrogtisas galeaiting dedond file system

claim7, .wherein the recorded_d addresses ar
aapEhEdaiSTie Pspendstcerinsie ARG sI0Mh AR Gooch il stpm caa
comfprisiMa&lofedpohdifg BRE sstamentiics g QddrietH rofefint € potiting @6 iked data
code bl ocks, and the recorded data addresses are
recordedt et 98 decofd ¢35t i ons where said error correction
code bl ocks are recorded. 11. A nethod as clainmed in
claim7, the nethod conprising checking the data
12.r ecor dedh methpf es ¢laigied de dlaa ¥ scogwiisiag sesparmg thy weerdeddata
add? sséslv[;iﬁlt r&lé&ﬁe&; X&cﬁ'&?%sdo?tl(?cﬁﬁg‘nst re§&8ﬁ?% ds?%&al d%ﬂldand wherein
erel n Baj generating e Rddi tionar data conpi i ses
saidjeending bndigr seloabackidg the daty s¢cerded at the asotded datd dddressasis
ata,in, depegndence.on the first file system data, each
perfqringd W%‘ﬁﬁﬂ%ﬁ(’é‘ 2HSPIPEIM corresponding file system
entries with address references pointing to user data
recorded on the record carrjer. 12. A nethod as
13.cl ai med 4 FRTRUATTProgra SHASRF Ph@see%%arﬁmgngﬁaatw@@a pdrlsgpsable
loc&@ng oA AEBSRBR Wbl cRiRAR ke Al VRS aLSroffn i968¢rhdRS0 cause
for recording the special data, and wherern said
a progefserrg parterbthe sgthed @p elaimadgn emeoigdaims Jecldr ded at t he
recorded data addresses is perforned in dependence on
said conparing. 13. A conputer program product for use
in recording informati on at addressable | ocations on a
renovabl e record carrier for storing data, which
programis operative to cause a processor to perform
the method as clainmed in any of clains 7 - 12.



