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Managi ng data space on a record carrier The invention

relates to a nethod of managi ng data space on a record
W@ 2006/06350f or use in recording information i n bPOTKER005/052409

| ocat ed according to file nmanagenent data of a file

managenent system The inventibn further relates to a

evi.ce for recording, information in blocks on a record
peipgflata §pAce AR AESAPELCA S pri ses recordi ng means for

recording marks in a track on the record carrier

representing the information, and control neans for

controlling the recording by locating the information

bl ocks in the track according to file managenent data

of a file managenent system The invention further

relates to a conputer program product for nmanagi ng

data spa on a.rec carrhen. A devic [ ' .

0t or nat 10 AR P el or RaBEhE fud Faod §F 1L arrie
fof 8@ah ecofiling @forMmaorkindierks tooate dacdord@ddiod8 makdgement data of a file

docunent relates to disc-like record carriers, such as
mapageet YLy j ve in a conputer, on which files are

stored Vitge thvbhtic ARAGIEAROI0 SISARTLSUERIAS ifBAnation in blocks on

W ndows (trademark of M crosoft Corporation) operating
a iggeyd spirieGvhash doyjse somprisgs secordingsmeqns derreeqiding apasksjp @ track on
e o b Lo, B SO p o Raofin dhe
re¢anfling g ocating the infbmatien ibloekbingbk tradkaagrordingdel fitssamgement data
og:q§ disg. Eh Sgpcunent descri bes a defragnentation

ﬁr ¢ 8RB PHE G sc, which contains files recorded at

vari ous [Ths irsvsiitioni farthdieelp@Sto a Edmgpuited prdpearh eodlicki fHgmanaging data

hi st or tge recorded parts of the files, also called
Spé‘i&‘?%’rﬂ%?or *&™Sbread across the disc. The ‘

defragnent ati on process determ nes which files have a

hi gh degree of fragmentation, and noves the

corresponding file extents on the disc to a selected

| ocati on. . L. ner ' :

fr agrent o T SQ S ARERE i LA dh P ol 85 2@RiSing e space on.a
refeird ezrriar @e knovwd frowids 6,980,828 Tbatoaimenheslagisge dishdike record

0ssSi bl.e. en..t.he.fr. ntation_Qrec [ I
coBRTE Ftis e TP G f R ATERb AL 3P GCHRL ot Sk AT £1%
miitagerdérs Gystérh budthels tiegWendoed (frademasipafddictanfliGogporatidag operating
| ocated toward..t end of the disc. robl em of
3P 80P PPLl v s TS FIFHERS G1F GRGiofh BN fagherssuch as CD or
DVBIRbERIBH HSviER maezaol@e&dﬁg Ghdafy fop Eé&f&? 14 idf¥@nation in information
recordi ng device are high. Wien recording real-tine

blpgks bpving péhiesserca thaiflise-mat i on requires the recorded
i nfor mat g0 aBLAGKEadsGrtRs a(ﬂgﬂﬁérﬂéﬁ?d{ﬁn process of the disc, which contains

files recorded at various instants in the past. Due to the recording history the recorded parts
of the files, also called extents, are spread across the disc. The defragmentation process
determines which files have a high degree of fragmentation, and moves the corresponding
file extents on the disc to a selected location. In this manner fragmented files and fragmented
free space on the disc are made contiguous. Files are moved toward the front of the disc
where possible. When the fragmentation process is complete, contiguous files tend to be
packed toward the front of the disc with defragmented free space tending to be located
toward the end of the disc.
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according to additional allocation requirenents, which
requi re contiguous free data area. However, if the

whp@enixef r agnment ati on process is to be perf orm@€dIB2805/052409
substantial anount of tine is needed for such
defragnentation. It is an obje¢t of the invention to
provi de a system of managi ng data space on a record
carrier that facilitates storing information that has
addi t | onal pxableﬁnﬁtrb@ﬁ’dlﬁgfwl-ﬁmﬁmmsnémh|1§thﬁi&h@feq{1ﬁ4é1ﬁkﬂltsafor

or manc For purp ose t he net hod of
SPﬁ%fﬁ ggoﬂ’a%nae 9 the &ecg "?fe isegEghigh When mperdmnggeal-time

1nRﬁﬁ1§t§Hrﬁ§ihhh irﬁoﬁ&'ﬁoﬁ ?&]?ﬁ@g 8 rofdel Sl R ‘Bfock@lfoq{egﬁﬁﬁg(?faus

havi ng extent all lon requirenments t I nclu
acequgingrp adfitienabsliasation r@qlammﬁowamé r@qmmlcmtngmes fée data area.

I ecutlve
HORLRE Tt R el Bore WOSCHR i b B st iRl gmount of
tlrmsdlee@drfblrmldhdxﬁ@ntentaﬁm and a second type of
i nformati n hayv.i 0. ext nt, allagation reEU|renents
Lo BT At el e R RS GER 1o hepTIGe &> ek 6F Mg mg Ak ace on

a teesrakaedr that RAcidifl s@rindintb@@Sion tH¥e hevddnionsl a@l@céﬁ&h ¢Quirements
ta .area contains informati on bl ocks at recorded

W@%d?@%@@éng Bpigh préYUMapes-a free data area on the record
carrier by iR\uishsé, e hBhod Bpﬁlin?e@ r%l %@a&r dag@egcl?l%ed in the

recorded addresses in the part ta area to
opgning prragraph bdfprersserding @tfgstdmet dfenﬁrm@mahdtaamg regtantaatlgcation

@ﬁ{efn%ﬁﬂ %‘ij H&ﬂd\é gq%%g}g Ql%x{en? to acc es i r @a@ e% Irlﬁ% Etiuﬂe:cgfqnformatlon

purpose, evice as
blaghe i mglbpiamaxagly&phseﬁmiverrmrocﬂ ladrgestsbseandr’tﬁ@é}rf&tt it®Rav@Sit least a
descri bed above, e control s conpri se sel ectjon
ritE Rl BRI p I b TR of SRR afeh pving g eaisn dlipation
re@limenls, @ld themsthod bém %‘l@e@ Sdllecting Bt 1At 6he HtlRredbRBd data area of at
contains informati on bl ocks at recorded addresses, and

least g PriRY Srearch dita fepeqnizies fqmatonblpeksa eagordad adfsesses, and
crdafifPh Geb Bhth bRh oR¥hd RV JarkiBey I'BEQB e | i0F ik 9)31%30 dick B0k the

the recorded addresses in th part recor
reqorded addregiios incthe pertls dehordsd deta@raagd de?fetrm addrwemltadealhe free data

ar@ifla eeﬁésﬁ&poggg% DY@ SRANE Hnddihchi d:f, TRNAgerTENt dal a.

he part rea i guous part of the
addr ess Eqnf':th's phepose) dn the dbdasis debaited frethefopérity pardgriphnfor

G B 3 R Py BB G

forr seleatigtht l@stbre afBMeddded dagh dteDbRR feabtiBd 18N 8fze %‘K:ﬁ data area
itten, but nmeans containing valid data (files)

Cogtglgg nfommatign bl ok %é%cgr@e&é@e%ﬁe%uamg sleering e forvzsatinph &ee data
08 ol OB AT ANy s
thermwy lteh@rdéf dase erep redifferenicaddeesses antsids thar feeeatatratrerdand
coﬁ&%%cﬁﬁ@? a&a%tﬁlg %he file management data.

The partly recorded area is a contiguous part of the address space having at
least the size of the minimum extent, which is partly recorded and partly free. It is noted that
in this document partly recorded is not related to disc having virgin areas that never have
been written, but means containing valid data (files) and still having data space available.
Hence available free areas do not contain currently valid data, but may or may not have been

written earlier. The measures have the effect that free data areas are created according to the

extent allocation requirements of the first type of information. The amount of fragmentation
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extent allocation requirenents of the first type of
i nformati on. The anpunt of fragnentationof existing

w0 200em13581 not det ected or purposely changed, beRECT/IB20§5/052409

free areas are created that are sufficiently large to
accormmpdat e an extent of the sPze as required by new

o L Ao S P R Rttt

suffigelE 1age d@adc@mhﬁ‘)dﬂfe v @xtedtitd tHeWicak @éfirted By a6 MfbMhtion to be
will qui ck. The invention is also based on

refarded. discie Hg aﬁ&%@&% that gRly adgmied;appumt effexjsting imermagian blocks

| ire
PRt el TR e OATRL ey JE Gk Pl 4R 12 compl y

wi t h pl aybadreniganis alsmbaged on Hvfiellewing r¢vegsitipr. Svimet thges of

def i
B A T 5 A g
subbth@htizoto aom;ply withphiyBacktsetilitements Havkees tiie dizedThe contlguous

xtent si.z h t s .of infor art
aFbeieai i e PEntiRig SlptabR il 5Be te-called eBahaication
requirtiiBae use4llySHahdes mifiRamaneabsit SR Eibh thds RO #¥Bmftion. On a

singl e | arge contiguous space m ght be achi eved by the

PaiRePeTemhdinc the FerajAne seace gy e sedissed ang |3§W6Wrsylaﬂ¢rrﬁ§€e areas
reﬁ_aﬁsﬂ[{h&%h ol ShAdAE c%ﬁ’u%ﬂﬁs gﬁg@ﬂﬁéﬂi Be %Y&Ieﬁ %2"[ %tlonal

hat there is ho I to reor
deﬁlag@sntaihﬂnprmsge thig ispiematimp a@ltslllyllngehmddé@nah@mselhgrs have realized

LR ROTREERAEEH BRLLARE baSEI fut o AR bayiy goporcea
areas by sndvig soateareqodintatabof gxm:ing&ﬂ@hhai ifiterrlipt €lee BdcpaceOBy
east . one extent of the

uf.ficient siz o contain at .
sefiglipd iy rsprerats GE T ongrainy SBrtoR s cen ter pLruMsat size t
codfajh alt méa@tfdfﬁtek&ﬁt &l tBeKSw IiernadibetoMel BEdRddd) BndP@ibldq¥ently move any

recorded area, the required free data areas are

informafioanchlogks thah ate; wifhin thegprilyyrecordad aser, thetseiiited fce data ereas are

crORINOEh S BhstedBicSet i Ng the partly recorded data area
conprises detecting an area containing information

bl ocks oin athembosgoerd of theenethd Ssldfsabcmﬂwthadmdmr@geieﬂldaﬂa area

' r i 0 | f th e be ved
cowm?lﬁ%sﬁe%tc{% énneeggijéogﬁc?f;iﬁg 1neﬁ§( ea’u? 81'% ec? tgge. ir:fﬁ{sj‘las the
adsartagerthat t]idanfoemg)mﬂwblbm off theistead aypaumty h@fm@%ﬁ@ﬁfﬂ@m tB8need to

bl ock the second t eeds t e.mpved. It is .
R lse T e ceeU A et o PEEER A infamaion
blEBRY of£ BB sédofid EPERedd 1o beRiohan 13k A6kS thaf 1nt(ﬁ'l§:rfch§e§ﬁ phtYl @ecorded

whi ch areas still may be sufficiently cleared

dafpfsaigasoeanerin srpsiedorpatiomilodes ob e firgtirpey Whp?:hrafe%ﬁtﬂi ey be
suffﬂ:ﬁéﬁf ?@fehﬁ@ bP RS Rherloiid bf b séc)ﬂf?c?tng bt Fark n gﬁggg’f‘;&g‘ﬁ ion

ext en l'ocation tules into account
bledke ofie Higsd t}@@wﬂnheiésngj@b elstbmtragocdman rulelionagcowd.or di ng

of infor t| f th f|r t.he exte
al | ocat i gﬁﬁ r f%?%ﬁ}e met prné?s (%fec??%%‘aﬁ gPréngsrﬁ%?:rgmg of
inflosmatioai df #ital f&sﬁmﬁb sndake mlfhl Tektﬁnﬁlﬂ&&ﬁi&dlré@u@ﬁﬂeﬁis insufficient free

recor di n\g creating said at |east gne ) ,
data space 1s available and subSequently suspending said recording, creating said at least one

free data area, and resuming recording using the free data area. This has the advantage that
recording the information of the first type can be started immediately when required, while
only when necessary a minimal amount of time for temporarily suspending the recording

process is needed.
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free data area, and resum ng recording using the free
data area. This has the advantage that recording the
w0 pdoeronadi on of the first type can be started PCT/IB2005/052409
i medi atel y when required, while only when necessary a
m ni mal anount of tinme for temporarily suspending the
recordin roc eed d.ln an emhodi nent the
ot hod coRg? PEBRSmeR (e cOBPIIeS ot 21oPIoy OB frgording
ofhformAt@nN e thefivsOtpd WRhbit rdard P ﬂleV&xfehpélIocétﬁﬂl%@ufeﬁfents and
1’E?he extent allocatjon requirenents, and subsiﬁuent
SHAYFT Yo mPFIseH Grefbing s¥id ahkeaﬂt g8 freqyinia prepandiiinadly ap-amanging the
infMhafidGH thy fifsLryRE 'é@c%ﬁi tottﬂge)lt t‘aﬁ&&hbﬁ% Qlrerh&ifs I@n{lg?he free
type according'to the extent allocation e qul renen
daigsrag Thischas ﬂ@@d@!@rﬁ@gedh@aecoimn5 thh afotrhatioady dretfasiaypey shich

ulﬁ %féﬁglj @]grets %gm :gfrogscf%&l}r j‘gg ’E)hre & oéaé{g%fn&%% gm{ lz)emﬂ‘gela immediately

andl contdated (Dntllrsubﬁmtlaﬁ;a all deta spazce hesbdemm@@dtdrticAya Rt time, for
continued until. substantially. all data space has been

XIS Q& achitoupd pEpesss. ferfplorpifiondalonks e méved 'h dieR's fe o

arfdsQ6€ §&contnitlateth@EiRakd A5 rBdREIISn RAGatiIIMASLKS Of HegRlt
the free_data areas and_acconmpdate therein the jus

r ecor ded It #F eynbrgimer thy @@k‘é’P%f’f ipfpsmptiqnsis dﬁf?ﬁénanageramt
infIFRRSH A RRthd Q@enft bfigthatidy féﬁgﬁ) o AR & g{fleét%atqﬁ%%ém area to be

rranagerrent information a e ext ent oca
aSlﬂE@ﬂSﬂl acegrdmi $o defedtmapmagentiat arce akematigrerndas; arelrsesl dreating at least one

def ect
e RlRE a6 gl e TRAGE R o BEER o s
al]deettmnaulesa Ti inabted €mt the eatehiglodationaales ai mlsahﬂaadmeﬁxe |061§151dered

e ement area Iocatl n rul es.
to bl it e TR0 ERber Bt 26 BlecRlrale Sacrtisany cloaring the
dawﬁ?@&l dTBSHHin@ 6 tHe QR e HRhRE efent GRS lobd#od rﬂ@s{ atno%fs tﬁeh&efect

ect managenent area allocation rules. Specifica

MYAGHRGTH grephte besxigndgsbasacqtireds dlthaugh data bes alfeddydreen recoﬁﬁed on the
refBRA BARAE AL oft ?ﬂekfﬁ%@ﬁé@& hataBSin @l Lu%%néeﬁg gee %l@%&d t]I;]ls has the

management areas to be extended as require
adgantagetibas onlyradardijedomaount eﬁtun@lsdle@dcdt he record carrier.

b of oo e REUAEh Rl JFRERSIER oo Boi5 205 nt e

ineemtiom are @iveh iimtheiappendedieldimsf-dist10&ie f wihieli fséficorporated herein by
ﬁnbodlnents of the device and nethod according to the
TNt i on are given in the appended clains, disclosure
of which is incorporated herein by reference. These
and ot her aspects of the invention will be apparent
fromand elucidated further with reference to the

enbodi meqf&e gﬁf&tﬁ&bﬁﬁec@’o 1n9£ntfé ARLE af)élu'én? ﬁ'om and elucidated

follomnng escriptio th re erence
fughee srthaeipionge @ﬁhwm@fsl;lmems dwspnlbﬁdﬁzygwyeoﬂeaampiewstha following
degc?%f) 5193 cfaw{tlll reerfergnce Ro M]e a\l\gdmpanymg drawings, in which

Figure 1a shows a record carrier (top view),

Figure 1b shows a record carrier (cross section),

Figure 2 shows a recording device having a data space management function,
Figure 3 shows remapping of defective locations, and

Figure 4 shows a process of managing data space,

Figure 5 shows an example of defragmentation and data space management,
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Figure I b shows a record carrier (cross section),

Figure 2 shows a recordi ng device having a data space
worwagesent function, Figure 3 shows remappi ngP@f/1B2005/052409

defective |locations, and Figure 4 shows a process of

managi ng data space, Figure 5 &hows an exanple of

Sehomat | At SR ainaorP JRERE SaeRGed B of 2 fons A arecord

caflerd record carrier, Figure 5B shows the sane dat a
zone after tradltlonal defragnentati on, ?ure 5C

Shows t héimmD dhavs the Franeaiasong pletrtradefionak deSagmpntation,
Fi gure 6pshovscs d% @se&fle éjfdﬁe‘élﬁ%;%%% g rﬁ%%%fe@,

carrier, gure oms the recor
schenmat i &eguiry/6 slam$ Smr%mé vigoghhtawntarecard narenlt, s of an

appl i cat on fé% wst'h gecg f)jlea a%@@p%@&%i fferent

Flgures rence n gure la
shows a (Fl@ceGBlalthHeeOﬁlEﬁisoﬁdirra@hcalibnffﬂNi ng a track 9
and a central holg 10. The track 9 eing the position
ClfespidiERnaTR i Hdjierechivaditieal rderrisrme i ng
information, is arranged in accordance with a spira
pattern of turns constituting substantially paralla
tracks on an information |ayer. The record carrier

be opticat Ye 14 eﬁ%g'a’p L, Qs F%ﬁ&ﬂeﬁ%c@ﬂi g#ﬁércﬁlhagfn%% tra@]?g aH@? central

an i nfor ayver o arecor
hode 1@ dbe tradht % bdlngdheip@ltIOhe)f@E-SR&NS drﬁ'd) heaevercotda&b hrarks representing

PR e BB PR 80 b P by
paBillet tracks bh a6 n(f&B)a.tloﬁ-wyéh @he E&bﬁll daﬁleii bRy tbetopicdlyPeadable, called
Lo e fo in ferean - 26 120 mm DVD-
tigal disc gan 1 orgwytion layprotiafeenr qtérﬁe jkxamples of a recordable

diécaé aféeem-gw Qd r&BritabiE YERRNE BNDVRY SlchRY DVAS Wi, BSH the high
optlcallf det ect abl e nar ks al ong the track, e.
i

de@m%mqab witieal d@m;qnpg] blys lwgqsk@llpd]Bbh@y@laq@@e urther details about
thBRES 84 can B3TolreA fo(@roBll: HERLL96R" 9P0) 2 DYPC ROLL DRE L. -

carrier Is indicated by a pre-enbos track structure
(197 Tiweidfotuatiang's represtrted om theghfotrhaiobllayek by mcondahg optically
L. cons

de‘t:ec{ai) marksoaﬁ t{ha %ré Stg\r,gg &tﬁtﬁﬁlﬁe T am B?LE meﬁgﬁ 1&1@%8%6&51@%%@

mﬁeﬂieﬂ&tﬂem‘alck e oh&&drebadﬁlﬂb typwof ‘r’b&oﬂdroaﬁiér dUhdibgeSBRAPlen@nbossed
The track struycture co rlse%ggﬁﬁggg n |nfornag|on

track SR §reG= b‘{ Apriagmapyastprs o geord egpier. d e fragk stgcture is

cohﬁﬁ‘utle@%\xt éx@ﬂl I%f btﬁ‘ biﬁegrdéﬁ/e 'lmrpF 188ei 18 whidB YRl acréfid/\ﬁﬁ'te head to
i nf or mat i on ure Ib I's a cross-section taken

follgw ity tragle dmiurgescen@n&a fTh? fack grishige eapnTisey positiopfinformation
including so-called physical addresses, for indicating the location of units of information,

usually called information blocks.

Figure 1b is a cross-section taken along the line b-b of the record carrier 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 layer, for
example as in DVD where the recording layer is at a 0.6 mm substrate and a further substrate
0f 0.6 mm is bonded to the back side thereof. The pregroove 14 may be implemented as an
indentation or an elevation of the substrate 15 material, or as a material property deviating

from its surroundings.
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the recordable type, in which a transparent substrate

15 is provided with a recording |ayer 16 and a
wee@bectsive | ayer 17. The protective | ayer 17 P@EHIB2005/052409

conprise a further substrate layer, for exanple as in

DVD where the recording |ayer Ps at a 0.6 nmmsubstrate

and a further bstr eof mmis bond o the
ok st danErtsont erierria S PlendsC ol g e e inhap it e
in@rmatlon PIBERAYIng Nogikal aauredsema:tdbpébn%l &hefils Hﬁ%&%e&ﬁeﬁt §y%tem The

material, or as_a material property deviating fromit
infQrpatemblopgconsisutingadhlg aedpyAtedhacsarding to flcagee data of a file
( [ f. t
A GaL  E 0BA AR BT R0 BEK e vt
aosemmnydatena mylignderaf infhematioh bloeks 1msubstmuia§y comstutivetrangg of

oy SR FRE L ol G o
exsetiv dilwdatienlraqnirgradritsretaadd te thesfuh@ fvinsof thetisfoaxitént e.g. real-time

. acco da sarrultltud i nf or mati on bl gck

i OGBS EH R B U P dRie RS pkion rules. The

reb B8 TSR RYo BE reebrdd hhé fe@fﬁduééﬂh%ﬁhmﬁuglblraﬁfd rbyRRs Bdntiguous
i nformation has specific extent allocation

dataarens & ientnimire sige-dopfect manasepRbterBifes predefiped areas to be available

fob &Bﬁﬁg@éﬂa&% ? ecdhent ﬁl%mfahgﬁ }L E@fh@%&ﬂeﬂﬁll‘arzatﬁgﬁ r&§tfirements include
managenent ormat 1 on eac aving respective

reamtlog thtei eeshant tolhaye atfitest 2 pretleteinised axtent siee. ifosecomsd type beinformation

haé 218 x%ﬁfj alf’(‘)c%mtn (gl%gageﬁtg,f Cg n%t%ﬁeqigl?ﬂljlﬁg(é? 9%51 gtﬁlréasgg 8'{ cr:oensfputer program

ﬁlmanagerrent r eqU| res predefined areas to be avail abl e

for storin ect agenent jnformation. Henge

ext ent _alf G EEPSPEAL SRS of FRETHUS i Sibe opHGion and the
ex@ofit 8Mdcatiéh RFYiCenintd KRS gArAIRARLANRES 124N B prédefiBed Mayback

second type of information has no extent all ocatl on

devisqutoramenly she rsaldimeymfarmatiopiclydeevidee infosmafiong andpseamless
pl&ﬂﬁﬂ%%@gtaﬁaﬁgieﬁipkf e{'SQ§pro'Vﬂ%e@B?/me | n% {ﬁg%&teﬁﬂﬁloﬁé’cgﬁtrﬁqeulrements

typeo I nf or m nis rea format | on an
bassd @mthe atdpediss phthe stenflnrd deraert Biffrentisels gﬁ@qammtsmay be defined

fo%.&i%@ e%?%p?#e L eg‘Fat o1, ﬁorlpexgl%ﬁ {11 gf?aﬂ%/ efn bdae édj (e)\éagogdmg toa

standbdized foramnt lilka M PESA ik damd@is@y hm@l‘haﬁena ﬁﬁlﬁﬂﬂﬁf &liteh@ gize of 13 MB

s rovi ded finjn xtent allocation
(“%8%’? Dorhsted oS o & ﬂ?l%btﬁtﬁ%ﬁmdgg (Hgying pdebes b ftp) may
a:@mu@uﬁafe@feﬁmz&cﬁtz% MB. requirements nay be defined
different types of infaormation. For exanple,
d| g| tall§ l%lff‘c%ws\ﬁ ra%dlag deien hyines datasipacromanaigement function.
T]%)%feg%% 1sjsf|o§§1ng(§§ﬁ%orﬂﬁtl hond &5&?‘3%2} ggg ?}3)? d\giélgfa fg‘f@wrltable
fof exampke @DQRWaDV@iM 1od 8D. (Ihade\n@ ia ptoviglee Wlﬁha’ea)rdlag a)eans for
f
scg?nng e %Irl.?cekc% ?t Ieﬁeé:or e\r/r: ée)ét\%t Hlaarg % i A!tui as%glgémlt%f fgr rotating the
recard agreivel, a hearicl2, @Positioning unit 25 for coarsely positioning the head 22 in the

radial direction on the track, and a control unit 20. The head 22 comprises an optical system
of a known type for generating a radiation beam 24 guided through optical elements focused
to a radiation spot 23 on a track of the information layer of the record carrier. The radiation
beam 24 is generated by a radiation source, e.g. a laser diode. The head further comprises
(not shown) a focusing actuator for moving the focus of the radiation beam 24 along the

optical axis of said beam and a tracking actuator for fine positioning the spot 23 in a radial
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The device is for witing information on a record

carrier 11 of a type, which is re-witable, for
We@x@apisoCD- RW DVD+RW or BD. The device is prpwvi/thd05/052409

with recordi ng neans for scanning the track on the

record carrler whi ch nmeans iné€lude a drive unit 2 1

for rot e rec ,Phcar ier 11, a head 22, )

lﬁseﬁ’ﬂt e S bk e B ng POt ey ERTR SRS fos agilly

% Bn gﬁﬁ:af @lgﬂnéﬂt ofl bla§ alibrBRively B @rahp@Cior clingingd ik IeQJf a
un| The head 22 con‘grl ses an_opti cal (}letem 0

reflegsing clopsat. ffor WA ffermy Olathﬁa@ﬁl%ttqndﬁcmﬂ? 1o Cg%ﬁtmlcally
OSARUARPL 8yGIPRLS ASUSELubg 121 8 LD SR8 o

e.gam theefprm dhareasanditing reﬁncthma:nemlensdlgfemt oo dihemysuaoundmgs

r adi on so rce ...a lLaser ode. .The .head fur.t.he
ob(t’ w eélsrec(‘cH ing érhl&%ﬁfialg s?ch}Ca& gy% gahg% P{J%Rag? c}*aoge ma enalgor in the
fofrhef ﬁxemnl@ﬁ dirésioh ad nagmmatbmaiﬁféiénta&cﬁm theirbarropidiga) obtained

axis of. said beam and a trackin ct for fin
WREIPEIRE My mpERetes Bmca@?atﬁ%ﬁal’qra e éaé{‘%“SH r%ﬁ?Cteﬁé’y the

mfo%at%n lﬁflertli‘@etéd't@i:lk}f a Jé@&tdr loR & KbRg type! éigta%mn@mdram diode, in the
rise coils for radially noving an optical el enment

heed 2 @n@réturﬂaa Fegd pigna) @néﬁfrr&lﬂlg@ﬂecmrmgph refilydng packing error -
f |

e ok bR M S o M L B

sighat sqﬂr@dabwd g wedesl prmcelssh@ iSO o amgual amrlncltrdheg admkmedum;:r,

any opt ead n the fo
cpmalletint S G ote S et B dhy s riPelip e B or eading
infoR@htiorSinEno¢!thd idAgS unioPL, hdiedd BRahe p&tintigngitid3 and the read
materlalss h as dye, allo hase cha enateri%l,,
Preges§ipg ltuﬁé Q glﬁ1ﬁ]d8‘f106‘a QUINIIsGY Wﬁteepr%qpep%%g mggpsder processing the mnput -

infORANES ®3leh@te Aivirite 5igRdl 16 8:298 thé Bédd BUGHRH MtHaRPSomprise an
obt ai ned When recording i n magneto-optical naterial.

(oplagnal)dapit it 2heand adprmatter2 e aspedudatpr 2% Paring therritinggmeration,

. m%&? Fe%réséntﬂl URE ﬁl?cg‘mg%o@arlg E(;rtﬁﬁh %E élfaéf Jegoilf ?ﬁi‘?iler P tharts-a% formed -

r-qua rant or generating a
byreerhs of theapot3chernteth en tidetacdiog lasrelgvla ke temnl 24 dif eigctromagnetic

racki ng..er.ror and usi err

rol an IS She BRGr e R AN S Rk Ry i eshspgior gsppraing o
prédefided ldzgﬁl 8drmia®s \M’lﬁtﬁfg&&]ﬁeéhdgjg dfgﬂdnmtmefsxsnfeagdmg oh oﬁﬁbag fliscs and

a usual type inc enodul| at or ef ormatt er an
fowe&ﬁfs%& et goqestu?ge%n% el gl %Jﬂkn%qleéhe art, e.g. from the
CchHhehd DRN fgteygans for reading i nformatl on include the

drive unit 21, the head 22, the positioning unit 25

and the ﬂ‘éaaorm%@@%%@ Honrsicied 3i copfrel liney 26.c.& Gripvtemdys, to said

r

n t (E)l{r% r%g i if?)glﬁs?tge'r he g%ﬁéliﬁg?uelgtgf %/\S/g rt(?%%%éddﬁ)g?é %&lﬂ%‘o ta%d to the drive
unhtehdaﬂlzthe pmmdmmgamn‘sﬁc dhpcinge] amt Z(bmmpmas Jonitnapeitcuiiry, for

27 a formatter 28 and a no (g %t r,[29f Dur.i ng tg‘%
e"&ﬂ’{e. arfal%%’é?cgfﬁ"&r? PIORIPRINTEPY BLHT ﬁEgat e [ REUHEDS
pr&feﬁmfe@ b EhnOtiors AEcordif® fotkh€ Bivehth. as TR riBed ko Ehef dhi®idnit 20

nmeans of the spot 23 %‘gper ated on_the recording
C

m‘Wa‘i}@ be,mpl @m@tqsleaamS@&e Brchinedp logtelENEsi ¢ radi ati on,
usual |y iR thal1&SR"is fir 98fing &IEllOi Bhta 98 RorhstiRs Qﬁdaglc@éﬁng the

the record carrier accordi ng
data according to the recording format, e.g. by addlng error correction codes (ECC),

interleaving and channel coding. The formatted units comprise address information and are
written to corresponding addressable locations on the record carrier under the control of

control unit 20. The formatted data from the output of the formatter 28 is passed to the
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predefined data format. Witing and readi ng of
information for recording on optical discs and
w0 ooamiIshng, error correcting and channel codi POI/IB2ER052409
are well-known in the art, e.g. fromthe CD and DVD
system The control unit 20 isSConnected Vi a contro
es 6 e.d. S em bus, zald in u uni t

P’VhEé‘ beneraed a sa&weégon 1ohsigpd: Whig dﬁ?ﬁ&%%@flﬁ on source

mtﬂﬁe & n%&l head) A He FofnkiRted (hivSprétRhted lthe aipakt bitBe BRIURIGNIRN9
un|t 25. The control unit 20 conprises contro

casgpristipddress infprmatioarnptl areaviifeard prreeRYng addresiablyy qpations on the
reg&ﬁgﬁ%e%e?ﬁlgt Fﬂﬂrol%k&ﬁml f@ta@erformng the

procedures and functions according to the invention as
descr i be@hbebmval uiiit 0 ¢scantangdd fon¢anti@lingrle wberdingdy locating each

i | enent.e a.state chine i.n l,0a0i¢c circuits. The .
olb el Gy a8 if M ol iRod i 1Rt sy s tep gper as
de}?ﬂﬁbe& meloth. The t&ﬂrog gmamamdesr tHé fdlotving (h@pélﬁﬁlgg’ ﬁﬁlﬂ@ga selection unit
rmat,. e. a I.N error. correction oaes
3% ﬁf sslgcting @%g’a% Qe BHER %%Pfdég dathgrea ?ﬁ at lpgst fﬁsteﬁ@at {5 ‘%ﬂgch data
areaomunﬁqnﬁﬂqaﬁoﬁﬁblbms% %&ﬁwa@%s@r £hd d1E4RB uh 32 for creating a
correspondi ng addressabl e [ocations on the record

freeqdatd asea emidie recorcagiettby ahovatg the ifersatign blockpfromiiee recorded

acfdpgsgggtgjﬁ @g gﬁé/a:e%{] ézﬂ &a@aeaig%%ffer%{t a{iﬁﬁ%sge bk ﬁ%s%rg d'at% area and

asse or enera es a
cqmvmmdmg]yt adapting the file, maviagerhend datve'ﬁhet dmatroladiitanziyoﬁunher contain a

source in t tjcal. head. The for
re lrté}geeﬁ?ré‘ée P‘b‘?f’%ﬂ‘i %ﬁﬁ?cq S8 eRE Y {‘? trj} ?ﬁ ik example
infpletiintesian fidkdvatesorilodicdl bRduitebuathd famdtioMor tHe@ifité May alternatively be
, pondlng qﬂg{essable |'ocati.ons on the re%ord
PeELRFAS A TGRS DAL BHES BRUASFER, it P SYPAEHS Hvigs: lopgample as a
confiter Btogeith in #Bosk SoBpUtANBRELI[iRY a §ROUAR. ThBthe Nfive accommodates

recordi ng by locating each bl ock at a physical address
phypicallyereeqrdiok and reirierareaefi infgrmationdablockper e srpordwarrier.

record cgy %%%ﬁmgﬁtstﬁg fep&gm? kA 1s£@?or§§é'ﬁe§%é |°g§’t -2, an optical

i ncl udes t OW Nng cooperating unit
dismdrive 3dr selin g ebreputem @Thcatonltrehlsnt Zi)nls apamgedyo ca@uonuieale with a

dat . t |
P WG e Pk PR 1 00wt i ek e nh SCbRa G
in;%aiﬁd:e‘d&b Emg'oﬂﬂﬁtter 3 ahdthe edagt @fdctﬁﬁm@ dn?m dil?t:tay aL Iea on
e recor carrier vin e i pformatjon c
from thel? %W@@gmsﬁﬁheg@@l Y 4irqpged gt @@d\nﬁeﬁr example a
vid&) Rc 8188 apparstif fop E@ﬁhﬁm@fjﬂé eﬁ?eec%nﬁéﬂtlﬁindﬁ) b ddafRnlatost control
area and correspondi ngly adapting the f file managenent

unitdneluderiie thegdevice] is arpngedinber dontrplled diveatinbrithg useragndtp perform
th RALAGR of el 1 otk ﬁ%@ﬁﬁ THEE %Qﬁg%ﬁléﬁﬁi?n e

Units are tor exa enente
prbaegsingle. &L pudio pbdor hd¢o prh@ss‘mgmtquttm Uﬂer tnliermation & pnmynted on the

alter i v.e erfornmed as a pro ess of. d
gt Ry Eﬁaﬁ “’4’ \H/’aé{ QOB PHEVPR Eleg T EpH e Sa%“’}égs Andlog audio
and @ R1de6or Aig@! @iﬁohﬁbre’ssdd%ﬂlomﬁﬂmu&ﬁfabm&ﬂ;@ésblbﬂ EheansHrs €or
drive. Then the dr.i ve accomodat
example described for audio in WO 98/16014- Al and for video in the MPEG?2 standard. The
input unit 27 processes the audio and/or video to units of information, which are passed to the
formatter 28. The read processing unit 30 may comprise suitable audio and/or video decoding
units.

The control unit 20 is arranged for translating physical addresses into logical

addresses and vice versa in dependence of control data such as mapping information. The
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physically recording and retrieving of information in
bl ocks on the record carrier. In an enbodi nent the
WO emontisny device is a storage device only, e.RCT/EBR005/052409
optical disc drive for use in a conputer. The contro
unit 20 is arranged to conmuni®ate with a processing

nit J.n the h conputer systemvia a standardj zed .
o Son il LS a S TR BN e Po PG e Ristone
sed@enasrcbftifforniaad bivoks east dib(ﬁlbbﬁﬂdelg&)nﬁ-bl & filg éndnlﬁgs'l\ﬁbnt system, for

enbpodi the devige i rranged as a stand al one )
C%WP@%TSE %@%ﬁﬁ%&@s QFd oﬁ%‘&@%‘i&wlﬁf%ﬂ%% drdigagiye for translating
2 DORBIHIBFesH DR phYi8al GAMESOh thitistr &ih 2ok, AR AAGhELAN A rec

host control unit included in the device, I's arrange
manggeyaert HHpmAtoBd directly by the user, and to perform

the funcgj 1l syst The

devi ce | iril u e§{°§‘yp§ Eﬁnéﬁ; tnl?gon getgg{?grgéag@sé%il%g% ot gagagement may be
pesfiodtiast tyritié defetingmaegpnan esis BAn the recoidimg ddviver A physical address

' mation..i he i ' 7, Whj_ch
soheh L e aceDy P aeaiod v Abareonya Bhe o ties o Elars et e

readedrif b gllcdtd Phasick] ddredsd@ise 397 HEWEN e 8ldeRBCAMRIRSSE the
Sui t abl e conpressi on neans are for

di o/ vi deo. | .
al@%%#&?%gﬁggéﬁeﬁ%f&ng% Regyapriae fhisies mrasess thena hlock 4hdavieg a
logit#l@@drbd cbﬁﬁsghﬁ?ﬁﬁg tothB AR adti&s 4 DRAL istﬂéi‘etﬁigg is stored in an

processes t audro and/or video to uni
altprapdyerpdiysiet] addgesscin aaletechaeragdmens ardad DM . tTe réiBappilige
: - P, [ ' rj sui.tabl e audi o .
lnfgﬁg%@ p\?i:\géeg d %cfgﬂ#%ngﬁﬁﬁ S .18 e a%%nsts rllgilaﬁﬁwpffgq? & physical
addresseaxgibtinfgor defech trsdradliengtepty sical abd draskoin aske st inﬁﬁdgfement area, for
| ogi cal addresses, and _vice.versa in._dependence 0
ol 18 e B B e R B T R st s o5 hecaapped
blattdne iis eqrcspoiflinig! physical 2a@Rtd. guous user data storage
space to_be %sed for storing sequences of information

bl ocks, SRfcipierd manpgemenheess aploeted omthe seqord earrier according to a

T oo
T Ry or A R R bR MRE BkterPh & n the ayout
physiesh §<I1(£EPSS Bt aasipersl asplecifid degicabaddoesa oy dath apddorgs 8 defect

d ' fect. nana
eS8k 6 8y S0 T RO AL, FRRRPE R
acdopding ioqrsameDet ectuded iaihe spstdm amy ob éheprecdrd careier. Iy partiélar the

def ect .managenent unit 34 in the recqrding device, A
3 bt ARG afilot acftpt rimagineniE R Bl be Siatedatier
usdriata haoilrcady bedn rbédided dh tBefdceE Rfrich! IR Gl #hlenhtodienPfhe defect

recorded_in an aII%Fated physi cal address range 39.

mARRRRIRFRT Infprypafionis embedying dhe g tyeroh infarnasiontae dessrihed bave,
wheRes @8 Jefe@NRhagFRER BRI 18 ofPrules afentRb ﬁlg%l"?e %&l@é’ﬁtt a caliichn rules.
eSponding to the

bl ock 44 having a | ogical address cor g te .
Fonenpsiptedhe extent eggcamon rylesefior defedd afanagement arsasmay adludespenific

preg%:%rgerd ?@%&%ﬁrﬂ@ %géarsg%%{) zl?er]dSefeicpmgna%%rfnggttarerg%p@/%gmtnging the

defect management layout such areas have to be cleared as described below. Hence in the

method below creating the free data areas includes creating a free data area according to the
defect management area allocation rules to be used as system area.

Figure 4 shows a process of managing data space. The process may be
embedded in the selection unit 31 and the clearing unit 32 in the device described with
reference to Figure 2. Alternatively the process of managing data space may be partly or

completely embedded in a control program to be executed on a host processor coupled to the
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i nformati on provides data for translating the | ogical
address initially mapped to a physical address
we@zive13shng a defect to an alternate physical BCHIBE65/052409
in a defect managenent area, for exanple an entry in a
secondary defect list includid§ the |ogical address of

t he. remapped RQl.ock and i.ts correspondin si cal
rolGiinE B B o QRS SO VATR L R AP BReng Sofebl ot St START 50
re&d}@ chigiePisAvaiRblel tEa& h%B&h%ﬂE' te€orded HARbAhAY inF6@tion blocks at

and may system area assigned to

t
re%%ré v daddiesees. o firﬁfestqu%mc}s ﬁ}x é‘i ig detecierh digg aggpspare needed for
re@i&ing R RROE ﬂ% 'ffi’s’cI @lha@ﬂg eeRt bocdiod §§UL itk fits. The

area, or to a ect agemsn area or system ar ea,
allet:atlonTrh@meayma @t Jewy irisdndo raauliefriwme dxtentrsizvpgr themitgfiumesktent size

m geo&e%vﬂ (9 sg% El? [h%nzﬁgcfeart%n Ir%%&rgde F 'J:i)ﬁ épep g@%ﬂi(ﬁg? Pr ean ﬁ?sed on
a msaf mnmﬁnd;nn amndtioed dﬁﬁmaﬁd fon siagegrasth of ME G BipeOoY itRYy be
triggprgcﬂgspﬁt)tggr&?rgﬁtgg Ség Edle‘::i %{1}% §ggw cglﬁ{cg %Wbee : ralec}cﬁ:%roggddprocess If

a 1@'&5‘ £64 is MBARASHRBYt stepfomIEUT %‘at'l@as%@%ﬁly@%dr@&i (ia'ta[ axba is
pe of informati on as descri bed ab ove, ‘whereas the

Se’&éﬁeé ¢hat isctp g eleerid o Gee atag eneprding tehegxéens pllesatiompilashesg. at least
ha@iﬁ% lﬂeh QLa! Tﬂér&fefeytleg ﬁ?ta ERG vl A0RbE 1ﬁ1laﬁn§f6ﬁm%%cks at recorded

ocation rules managenent ar eas
adilresdende agisricitdp CLIpAR d81ai fmeﬂa‘achmass sreatad gm ﬁletrecdnde carrier. The

infEPaaP adts SERLEE ' BPRRARTER 8 B0 o B r OB gt e
pagtly idewrded dedabehmive-rbendsl tb diffdient aBdrbeaek (’?ﬁél@ev\tél@ fieatktadrea for
a_f{ree data area

the free. data esmcu eafi n
R, RO o0 F B 1o AR AR JafPeiad i 1 CRLgFmation blocks
nebdiofife thévedQo URAdh@sres IBAAMA RR1 stgﬁ ADBNPTASS HRvie fﬁhanagement

rocess of mana |n§1 data space. The process may
ag‘n‘ﬁ Gopreypading fosthe new lagation of the meved inforepien bln@ks Itis

now&' tﬂat??eféﬁ%?q}?e ﬁ’i@Yﬂa‘ﬁg E&ét? &ipWhibda ol?e‘?fn%n I ngﬁlg%rimaatlon

ternatlv e pro ess
bl@qhabet hefore blertipgte uge the frcempzh én paryicdarde pobeentiincomsistent file

ma%g r{lé)n:ﬁ d?t% %‘eehrltgc o?t%:?% of 1 g(%/ éaglglg %gocgssqgfor%egr % etfyt Rgver failure.
Thle Ipr(a:eﬁxxmmimﬁs met@mm@ S1.dfmo Alrth&TARTar&d3 ate @€ Bhe process

. carrier | abl e that has been partly recorded and
is cospRlsted) tﬁl:n‘g]\é?r#étl on bl ocks at recorded addresses. In

a first ntiepiébhEedtes ailobaihoh?ecﬁn%&@ﬁt@%a!yﬁncfh[d%%ﬁl‘i&@lﬂes For
are needed for recording information of the first

exayplg anapplication sanl! kave an ellegatione gatessi in whish eleeatios is reeired in
mlg! x}%l%:@itd &ptaﬁn%ﬂfbfﬂﬁméc%s af e:lt&ﬁ%fzeé 'ﬂg &'H@e ﬁe;{%ﬂ %lin? tlmeds the

si ze e m ni num extent “si ze ma
exioaksct wravailebla Alliboaghi this is loger thamtiet extenTéige, ﬂteeqmld%ii&l@ﬂﬂes

wRlRrRR PEITER 673 Rl sttt lor PR Pt pefl <ip i Rfeq .0 tmes
theoxtdnit bigg & Aldwhir it ABGcative bf $sifigle bxtas abéﬂr@mg ke fulfiple strategy,

. device for starting a.background process. If
1.e. with a size of two times the minimum eXtent size.

In an embodiment the detecting in step DETECT 51 proceeds as follows. First
a recording command is received for recording a file of first type information, which
command includes file size data indicating the size of the file, e.g. copying an existing file.
The command may also include the type of information, or the specific extent allocation

rules. From the file size data a need for free areas is derived, each free area having at least the
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a free area is needed, in next step SELECT 52 at | east

one partly recorded data area is selected that is to
wheooshemned to a free area according to the exe@niB2005/052409

allocation rules, e.g. at |least having a required

size. The selected data area will | cont ai n i nformation

o bt apdeSe o ruRE GEEH gne s BelP et R BrTable hopat space

isisetiefodahl achite 6iss SnfadiBe ﬂlnetheemﬁ@lﬁgb AR B BisardlpSiee areas is
read fromthe recorded addresses jn the partly

detectasy cehsegrently 3 seiof spficicnt 3ddiigpeldirerdgtagieas s @qﬁped and cleared to
acROEFRANE PecBb u§g t‘ﬂ@ fi iJ‘a%c&ﬁﬁt% t6 ﬁfe%x%‘h?ﬁlofc%orf@&ﬁ ehfse

i nformati on In a Step FREE 54 1t etected
if furt hé\rltematmlvrﬂtq type of mfongatmeut theofilo elzmnae be tau:tomaucally
A t st ADAPT 55

de? C A frn@% ghag%ﬁ%% stll(:jsf ?tqf?e COrﬁraan %ﬁ él% ?hr ggp SIA%; oaa pfl%er? ﬂlgrepetlttve
wnmygdamm:tndsn of the m)ved |nformat| on blocks. It is

noted that pre abl f|Ie enment ta is

updat ed i’? f"g )ﬁt H%?ﬁfgaP YB?CBE“?g%BthamBéIF FR
SERETT 5Dfrocedd %@fdﬂb@s fowsoRneRlecliny he 'bﬁﬂtf?f%é@)‘ideﬁcﬂata area first

prevent inconsistent file managenment

mtlﬁtif‘érqet?ﬁtmgaﬁreaﬁy frereargaseHispehypalisadie Besareas Arotoesthallel.egsmaller than
th@th@nt@%ﬁit isf datdciell %vh1 -thﬁfo 1510 GO REYIHISS Y ar%ﬁ] Wﬁ&pseveral

If no ree areas are nee
pqmrmlézsglearsblg oreps hﬁve dteeat fopEd\pYurtlger s¢lection imbasedion ﬂﬁectmg the

po?@ﬁlttlgly clgrgﬁg %Btla% eél cgrgtgfg%%{rf 8t S?tgi?lbcl%%s 8%]%\?8005& type It is noted

thalshdcmformtatlsﬂ blatksgtyayl te madvied hv1ﬁb{10e§thbt:i(lms irSlatir@ay ekt dlldcation

[y g, certain nunber _of bl ocks or extent ,

rofy 28 e ey FeGEbIe D GpRg Tptormation Hitks S HE Tastci: e furthe

seRbtich 8y BYBdst@bh ovink bR Waihe ifbrenatidn bRICEEST thd'BRt &PE In
extent size, the additional rules would prefer a

parfigular gxtenteflogatignirgles oftheimérmatie bloeks ta bp@avadikaviedo be taken into
ac@dﬁﬁ@ REbvbeybS s@tfhee%tehpal%cg)uotn' rﬂE? ntag Be Qe 0?' ﬁ){lﬂwtlc%vt)locks

for the allocation a sing xt ent accor I ng
masiiterpved tewards elgtygetherev1tlmsﬁ1ttheran®rrzzmomfblaolm of theresistireefile to

co%@’ %@%\%ﬁt a]tl% %tgocr:t enép %{‘ 1S %n}%ﬁ ?fba\t\,s te'gtntg]oevtugggt eCt ‘Ia}?%]tlﬂ’é blocks
of dwm&emd thise mehnepavtﬂgdref:mﬂed @Ia)tilda gt arefpatt of ofilef Sdcﬁtmtbﬁﬂe&lon
or mat.

LTS SRR Robtes, (e 5128 23« proine

file¥tteidingbdybohe the‘ﬁbenﬁﬂwehbme@ |A¥eer | hﬂﬁ n%qge fREmbiReblocks the
of information, or the specific extent allocation

degrge ek fragrpenigtionof the|fie of the seeandityne mag befinpreapeee ar eas
is deri vy, & tﬁén@&e%l%ﬁgtf@q}ﬂr gg I?Tﬁ(?ﬁﬁ gltogge%(gseﬂtﬂows This

si ze. Subsequent y avai l
empedigentuiay bé uteldébla‘@dftinmeeorﬂmgepldmﬁad S{fﬁc:lentlb&ffer space is

il Pid B0kl (3kaER SEARSNAN! ifhe hER ot Byt Biring the

recﬁtﬂjﬁgq uenntehmng nspdralwﬂ isig fdf:ﬂeetb@ﬂiat medfifitietitade data@Pacdat available
areas i s defi.ned and cl eared to accommodate recording
0 N fego diemgPlithe it alqcatipn Eqapemenis Rubsequently the

redofditl fs@I8YRh&ed, and at least one free data area is created. Next the recording is

resumed, and the free data area just cleared may be used, while detecting in parallel

continues. Alternatively the detecting may be postponed to until after initially recording, e.g.
recording real time data temporarily because the real time data cannot be stopped or buffered.

The initial recording process does not comply with the extent allocation requirements, and
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Alternatively the type of information or the file size
may be automatically detected from characteristics of

wao b@somasnand, such as the file size, or a pattRCTIR2005/052409
repetitive witing conmands. In an enbodi nent the
sel ecting of the partly recordédd data area in step

d f ol b ket
g fars el 6 oA B g e R st ot (st pe

withdu® ssiiirdf foL e @kt%ﬁﬁallol;zfﬁo‘ﬁ%«?m@fn&ﬁt@ BubkéRentdf B aSdebicRdHIRR the
small,  i.e. smaller than the extent size, it is

exdent é@QC@HOWHEIHGWWS(ﬁ%bPWI@P@@@d walﬁ«ésttoae bree A arga is created.
F1¥%l§ﬁtg§ ﬁa\g gf" ﬁl@ t%ﬁé i l'eeeﬂfaggs ea tB @l}(eeﬂxl?éﬁ? Elhocatlon

er s lon is etecting t
repmitwmntsaism;gthft ﬁaﬁr@bﬁh aregdat a area cont a| ni ng i nformati on
bl ocks of the noted such
i or e T GrESBRORY Blecrint ald G e Bbo T b 533 proceed

asrfell@ws. Pigre the extblﬁﬁﬂlloaitioﬁ @afuira’ﬁeﬂw IneRude kiskipbtd block rule. The skipped
entlal¥%é #%HS bl e al so contain |nfornatl%n bl ocks

pqt
ble% RYeSpEGif nyrpRer of inferptians| of e WRsARKR Bé"lb“ﬁ%”é’de range

0T Btha kRentS Qﬁ@mhﬁ £@Eﬁ%ﬁﬂ&& e’ Cf&ssueﬁ m& fptlbﬁ For example a
type. In partlcu ar extent allocation rules o

mpximg} areun af Kinpek dlacks e Wisdew ohaprdefinadsizeatrdn therwctfnt size,

mﬁ?{@r@émbﬁ?‘@ﬁé’&ﬁm n?'di'\ﬁp%a? rﬁhﬂ%ﬁ%ﬁ% :n&g AR n{agﬁrﬁ%no I\}g%th.bﬁle

ent, or such in ks ma
skippad bldsk u:le tscai;&etdpghed/whdn thamaging rdaiiarspsmenwhlch rlliwoedasg ofecord

t he.,exis C ly with the extent a
copit £8ving Fortgannie B (ST GRS RGO TS Fomel dF- o Cearing
sté) @edtss thé fr&eh@ats £1e0 Rdthtayvenberoftio- fRarakliisdee conplgthg tathahe
hat are part of a file, such information bl ocks

q&rea %
kippgd PRk FEf-1 y be contiguous with other information
b' ocks Ofpiduldd% sHdwsen e%aﬁFle ?f B@&égr&htahbﬁ aﬁd dfa §AEERSA¥Bment. A

beyond the potentially clearable area. After mnoving
parte aj datagrone 09 ema itcordenrtidids theoynde disferdnt sigies havang ba sane

S
L I L
extets] o lfirs e (nFined Adrebaadier®h 63 o ghdyveing daxdt Hatﬂliugeaid-at secand file
rec suf f nt buffer space is
(nZE PgﬁF’ﬁmﬁ6g§%ggd%‘%3%gén§ PBEor di ng of i nformation
of the f Figte $A sﬁleh&tlsdl@rsh@sds a Ehlgmélﬂed het d$thCdMedZdﬂl on a record
rating in parall cted t

copi PR vt Rretc s 696‘@“9’% A3 S naBrenthl B et gdie B als

hak @&RAB NG, leRtei N6 ind B8 KS SO TR fhpRinte@Rtate is shown by the extent
reqU|renents Subsequently the recording is suspended,

orgeydn e Higiatleaying 4 wuebeg af small foee datp arpasft/ed®: Next the

FCor O, TR, S SRRl s
A ¢omiw shoesng akl atsmgilacdmighgusteh'enﬁmad:hei beginming, fidlowed by the file B as
» B3 PP rBar briesBin fle v B0 10 S B 8hAGr fisYegagmentaton
subitiRialla bR dsa RAObech endic QIR €t @fra@:ﬁéﬁt@icﬁ&bmcesses the goal is to
optimize the file access and reading performance by putting various extents of single files as
much together as possible, thereby creating contiguous files on the disc. To further optimize
the performance also the files are put together as close as possible to minimize jump times
between the files. On a typical defragmented disc all files can be found on the inside and all
individual files are contiguous on the disc (i.e. all files consist of a single extent). That

automatically leads to a large contiguous area of free space on the outer side of the disc. The
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The initial recording process does not conply with the

extent allocation requirenents, andmay be consi dered
w@sg00a/0s35ep of tenporarily recording of the infpPCTER220@052409

of the first type without regard for the extent

al l ocation requirenments. Subséduently it is detected

fhat the extent.al ation r.equirenenis.have, bee .
iR et T oL SR e RERrOUEE B tCciaRs & ng gime to
cdmigd@kl y the information of the first type is
re-arranged according to the extent allocation
requi r emanguEe o3 shryvs the samedatizang afiprelearing afipe arca. Only one
. td . )
T Bl g e o e B LIk orP M Showm by
arghw @%ak fromdateaugd 74 hesmaw besolcledeedawbich pige th suffidnt tadcgommodate
Ski | ock.rul e i{ies LHm t.ed numher. ,of
o B REE 805 b B ARE 04 BPnBed, SHsiS e PAIREE i e
deffagmenintasmecad thhhkaxheniinimancexmmy sigpme donsidenatine The target of
rul es for such interruption. For exagple. a i mal
e DGR BEPOBTSGR RACTFHE SRSPHBOU DR S pRat eeas on he
diSd %Rk aOBast 8 céridth 8%, Gls R iraBRYntASY6REd is BRdhe MhSRon as
the individual interruption nay have ‘a maxi mum | engt h.

poppibleskhgspiscropieedt fe qreatefrpsargissbatappleizetithaméie otenbigrn glence
prff@lsing BRE Gor SO Ok ANE HESLALIGhihE FRLATCALL R IR Y I Wnore
or exanple sma efective areas or Ron-novabl e

time dturtbérnuag the afflountaif dmginagfataneqf the Blas eftht besofid e daa of

area W .th a nunber.of non-free.addresses conplying
pavrv{1 (iu?artull%ee’re%tﬂhﬁ Bé%fzoﬁql%%ﬂew ﬁfsé.{ypﬁingfgu%a%'gn'shom an exanpl e

of defj r agfmretcahipgﬂas diechnshaheofSiag( Figne _geBaEdl 5CYxhpstiak to be

0 ata zone on a record carrier is_shown jin )
SHGOIRHD TR dOROR HRyRHET LgHEPT ISR R bRe Sphepresented in

Fibi@I5€08quife$ hiitidh fes®flath td BSshtied. ThAWWI asul &t &D&drmous time gain,
rectangles representing extents, a first file (naned A

white thareselt s #90d emough ferrsapragodaiing thegxéant pige ofthe new data of the first
tyﬁ@cond file (nanmed B hereafter) 62, 64,65 show ng |ight
atching. Figure 5A schematically shows a fragnented
part of &thktezampesofmheaning exsorfdowrss paseible. Ah@pfion would be to split
h ree extents Al. 66, .extent A2 6 1 d_extent.A3 .
» e LT B ithSng Sl bR oot 30 OBt pibfggracin
ofahlexisting ilesBd disk. OT the fbinay SdBleattent thhthowsis SPIEVIA thy ofid6f the

extent order.in the Fiqure, |eavi a, nunber, of snal |
nept GECHHS amé(F‘éE’sanG{}%e%gP%ﬁng%‘rtEe . deifky ¢ s dafpareat geated
suffdiéht 8riRS exedr Bizé toRALcs8Ed BUMRNE ek ffiple, iNBnd Whifts ﬁs Wilte in total

now _showi ng as a single contiguous extent 70 at the
e-p§iMRioh yidee datp srapiringyanteRient §izeofB 2aMB, biereqire varioue Aptions. A
G} 0 & GERRL U CBR AT Ut st drind e ol Gimg of at las
26Md8. Besecondwptoh islto cichie tee fica dae atcas o012 pMBcaslsms of ha5 MB.

ORIt TR DG s rig e Go€ BB AT RSP oo

In a practical embodiment the system for recording real-time data while

applying data space management in a UDF file system environment is as follows. In the
device described with reference to Figure 2 the real-time storage unit 33 is arranged for
recording real-time information while appropriately managing file system information. For
example, for the Blu-ray Disc Video application the so-called BDFS (Blu-ray Disc File

System) has been defined, which video application has extent allocation rules. A so-called
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much together as possible, thereby creating contiguous

files on the disc. To further optim ze the performance
w@bk®oe/o13sel fil es are put together as close as pPSHIBNES/052409

to mnimze junp tines between the files. On a typica

defragmented disc all files cdft be found on the inside

.and all individual fi]es are.contiguous on the disc .
vigpal g Bl aonfing 18t et yesfic il BAgPe s i Fiafgpdia e, which
badich Oyt SIRBDFS|s@aéltrel OndrelabdddadoQiitd @UQuE1AUDE Mé. free

space on_the outer side of the disc. Thedi sadvanta

é e
of the t FaEIFe § Sheays strargearyriddee detacn ageensd samies Mignsn 4 ghows the
reBRYal1 @ 8a &h%ﬁgﬁcaglbrmehet e UPLRh S %lea’f_i'-iﬂ b 8%(%&@15\9&9# D8ata zone
sane data zone a er clearing a ree area. y orie
8 legnderriead-ouh @omexdZe dhe 88a LonemoRiagsae ik sprasarbedRANBY,@dUDF zone
0. .a. tipn 73 as...she by. aryow 75. ee dat
a4 ofhit)s UBFACAT 0 o0 BBiniblo R iy QbR ERrfigh Between
a UDFaeanionsaatss dnie UDRparitivexidess, fellom@d bf afoutes bpdryy €a (OSA)

date to . be recqrded. This is_ t result. _of the new .
8% 3‘51? URsideie atep qi lpsaé%%gew%& the Eﬁeé’egn<f 6 OfAn 2RY PRI ious
exBnfsLRd dHiGle Y REndRloahAt R and e Rt AR aBh shRAB eR@BNYs of a video

def ragnent ati on process is to create one (or nore)

apphieatiog k87 couainmgtthe npligadionstruetaregfos examnlhaceprdingiottheBDFS
$§£ tain size. This new defragnentation process is
I ni shed as soon as possible. There is no need to
creat e fFepraoRsow thacoutews bbamapplicdimn filhdhexomett of video

Sj.ze. n rocessi { ] for clearing i.s. ligted
orBlign SR FEaP G FRL Jnd pOES oo SRR RSt aaa o1,
followad byFuitédpplicatntdag 9298 Urdal e filed gn® bériol Oata)find dvicluded by

jles of .th cond type i s not  of rticular interest
Bks FowRLgre B4 Jeie et ﬁ%ﬁ@tde?gs‘ _lfaaﬁ%fl@ﬂ ibbdfiidegfpa first extent 95
an@ QEBEInA TxichEIARRIIR bhreQforétPdeparaicly bl B kRSrdPBrAR Acifding to the -
that has to be shifted (copied) fromone |ocation to
URF éilnwisteppsdediepted in figgrecd%ear that the sol ution :
present ed .i; i ' [ |

e A B DS T 55 U B e o

thewmidee carttent.rldwsd allocatiogagolds emstgyarantse seanulessrealdinengaytback of the
.extent si he, new.dat a,of .the first tvpe .Cther
Vi3 fenbingf By AN B b ol b RS T g e
cauipitldtlidiel videsfileipartdexséniphias aexitn mihifuny\sizoO6f IZHIMB or 25MB

extents,  therehy. ev i ncreasi ng .t he. appuni .of. )
PSR PR cbYidEn Sugk P SR Py b e TG MELp kel omtigaous on
difcOAFBlow MFHigir&8 HRMDES stuchR¥ dndl relfell Videb dhid@r A& e®in a single
the new extents is noved to another | ocation on th

e
URF dased filg Thp plieeatipnteqeizanaenty; agmely therallgeatignof fifei WPR fite with the

e L

gueiagdtee schatless playbacki Hegncarthextten tllgdatien nilesk? tie W0 appBeation file
[ ti oo A t t ' t t .

STEFRI 08 BB Wi alorisg hepdes B HDF Rt Lhe dtent iggation

ruls Somahetidas apptiastion are applied when creating free data space for recording

extents in the UDF file system.

Although the invention has been explained mainly by embodiments using a
DVD+RW or BD defect management system, similar defect management systems used for
other types of record carriers are suitable for applying the invention. Also for the information
carrier an optical disc has been described, but other media, such as a magnetic hard disk, can

be used. It is noted, that in this document the word ‘comprising’ does not exclude the



26 MB. A second option is to create two free data
areas of 12.5 MB and one of 13.5 MB. Qbviously it is
woeieamsopti on to create a free data area of 1BCIVB2a6T#052409
one of 16 MB. In a practical enbodi nent the systemfor
recording real -time data whil elSapplying data space
managenent in a UDF file syste nvi ronnent is as
DIFSER Pt lameats e g1eps e 105% Bted H1°kthe PBNe Aehic an tsoceding an

elEh O B e?ndi REcHi®ahe fn'eE@%c@ b4 pk 11[>57'k!>ftsu;.gl:’l3 elbReRS, RN Y freff&énce
recording real-tine information pproprlate

signsrfiegioh §mit thescepe okthe clafnes: that the nnvenmn @ﬂ:ahmrmﬂerflwed hjemeans

%%f:la?g\gg&%g% Mﬁ%{ﬁffage, %Bg Ltﬂe n‘%’t\’h Zll n l?é Je@rgse\?g: %Rr the same item

ofitiaddvenra ok therathie (Bmﬁaa)sﬁ tlmxmmmtlom isl e hmutedltcrthé emmboddments, and the
o-call edvirtual vol une ccordln to.the
inGPRED Bearh Pk iR AL BRI PRbLRLem T Eper fipsgribed above.

whi ch basically puts all BDFS structures and rel ated
video data in a single UDF file. Figure 6 shows
storage of video data on a record carrier. Figure 6A
shows the recordabl e area schematically. The area
start with a lead-in zone 80 foll owed by a data zone 8
1 and a | ead-out zone 82. The data zone contains an

i nner spare area (1SA) 90, a UDF zone 84 containing a
UDF anchor and partition information, foll owed by a
UDF partition between a UDF partition start 85 and a
UDF partition end 88, followed by a outer spare area
(CSA) 89. The user data area 83 is |ocated between the
| SA and the OSA, and contains various extents 86 of
File Systeminformation and File data, and al so sone
extents of a video application file 87 containing the
application structure, for exanple according to the
BDFS system Figure 6B show the contents of an
application file. The content of video application
file 87 are according to the BDFS system and start
with BDFS control data 91, followed by video
application data 92,93 (real tine files and contro
data), and concl uded by BDFS control data 94. Note
that the video application file 87 is subdivided in a
first extent 95 and a second extent 96 which are
stored separately on the record carrier according to
the UDF file systemas indicated in figure 6A. An

I mportant aspect of the BDFS file systemis the set of
all ocation rules for the video content. These

al l ocation rul es nmust guarantee seamn ess real -tine

pl ayback of the video content in BD players. Basically
the allocation rules can be summarized in a rule that
each individual video file part (extent) has a certain
m ni mum si ze of 12.5MB or 25MB dependi ng on the type
of video. Such a video extent is logically and

physi cal |y contiguous on
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disc. As shown in Figure 6 the BDFS structures and

related video data are stored in a single UDF based
wo 2006/0135be al | ocati on requirenents, nanely thePCT/IB2005/052409

allocation of the UDF file with the BDFS data, are

mai nt ai ned by the data space r#nagement according to
C{J‘Eﬁwisnventi on to guarantee seanl ess pl ayback. Hence

e extent allocation rules of the video application

file 87 are to be applied when allocating the extents

in the UDF system The extent allocation rules from

the video application are applied when creating free

data space for recording extents in the UDF file

system Although the invention has been expl ai ned

mainly b i ments using a DVD+RW or .BD. def ect )

L anagere Y O A P i o158 0B Crosmih ZUEHeM ey fesning
infosgatidoih bddke lochiy@escoffing BOHE chabiddehicht datAbr §lditAR Snent

for applying the invention. Also for the informtion
Sy&"ﬁ?‘f?"’g’rch OBPALIOBEPMPTIEE has been described, but other
- 4B Bpe SLiEMOAStiGh ﬂ'ﬁgﬁeetxi it ﬂﬁfcgttidiil'tlﬁéxire%ﬂsﬁﬁat lﬁft:‘ﬁgiéa.rncg.liring an

is noted, that in thi's docunen word 'conpri si

ex¢gppb o aseemprddte d multitedr efdefoowativh hiedke in @substentialyaonsecutive range
tsted.and the word . 'a or 'an

of 8RS ! ARt DR o kG LA 0B R B e Bhce of

- assepdndrtgpe dfiinfofmationthaeinga®rk&nt dlveitiodnyquiefrentence si gns

do not Iirﬁi tthscooe. of the clains, that the
i nventi o H%J“% o WBJ“pé’Fr%Snt ed by neans of both hardware

- s3lRckirg0dt 1048t dhe paAR rbdbRdiedsRVENE of WRAAThe Bt BBe which data area
represented by the sanme item of hardware. Further, the

cogappenigrmative taslrerrresididaddesesesiatit ed to the ~
- ubAgh 1RO HSa a2 dn kel PY BRLiE fllnP%ﬁ kS iR HatiA l(g%g m the

novel feature or conbination eatures descri
reepidndenddreagen/Br the pamly rérvdledfdatasncag Wiffadet addpseeowsidathe free data
r i f . ia.r rdi ng.information in
ar%leaglglggn ?Sgé%@%}y 3‘%{%’#% ?ﬁgﬂ? gl%g %681 eﬁg%a agerrent data of a
file managenent system which information conprises -

a first e ,of jnformation having extent allocation

2 require ﬁ’é’dtaﬁ gtamiler‘i{c‘P Sii’émﬂeﬂﬁ?rf”inrg’?@‘déﬁle@%lge’h? pargy recorded data
ar@GoapABd AR cangdaH dréd sti@idhg infralalBA bRBkd Y ARKSchill t?%e.
e

substantially consecutive range of addresses and
extent to have at |east a predeterm ned extent size,

3.and - a SRERAYs EMRSdh clagfior Qﬁérieﬁ%&?ﬂrﬂlgti&?blg&s%ﬂhe second
net ho

al | ocation requirenents, which conpri ses, -
typedn éhetnarily rgeorieddata rarang pettiof a fitecand deticanéipeovameth information

 greapgnt oy .
ook 3tk PR hPE il WP e P A R 0

creating a free data area on the record carrier by
novi ng t formati.an Bl oiks from té}e recor.ded

[ . .. .
4 addresse efhﬁgtaf‘]‘éla‘&ﬁdﬂ?ﬁ P oV hesgin g drstiypeof igformation is real time
infdirhdtoh @Al R ARTeAEARBatVAISd#ReRR afd 18 @uitahiBe a scamless playback in a

predefined playback device, in a particular case the real time information including video

information.

5. Method as claimed in claim 1, wherein the method comprises detecting that,
during recording of information of the first type and due to the extent allocation

requirements, insufficient free data space is available and subsequently suspending said



10

15

20

25

30

area and correspondingly adapting the file managenent

data. 2. Method as clained in claim1, wherein said
w@ei0eo1isng the partly recorded data area conprPGEEB2005/052409

detecting an area containing information bl ocks of the

second type. 3. Method as clailfed in claim2, wherein

the. i nformatian. bl gcks .of .the secqnd type in.the .
rel oy PP e Batong st odd frof SR8 Miptot i ep oty oing ghe froe date
areont i guous with information bl ocks of the second type

ext endi ng beyond the partly recorded area. 4. Method

as clainmed in claim1, wherein the first type of
6.1 nfor mat iNihddSasc@tned i @aitnf, ¥hER @B nRbdlcBRpAY 8 Hrst step of

al location requirenents are to guarantee a seani ess
tepperpBlyareqréing op inderatatioe af the Hiydh bk Vdthwirioregard forghe extent allocation

(G - L . ' iocl udin

e i RS, Lo b LS P Ond B R % and finaty
resgirengng theheformativacdf dlenfosi tgmsacdetimpttd g dxteat allodatidong@quirements
ushSGR! in%}tofr information of the first type and due to

e e Xt dff-ocat i on requi renents, insufficient free

data space is avail abl e and subsequently suspendi ng

saidrecording, creating said at |east one free data
T-area, an MGF@%L%C_}?@‘“?‘EMWHQ wherefgthe petentaflacagian seqpiraments
in€luddVRIk d Bfock @k AREWINE aGnded ntimb¥f kﬁ' iftleufties BEHLE gl%stantially

conprises a first step of tenporarily recording o
copseewivesrangsrpfgrdiesses pf the extentpandydreatiog said etjaast ofiofred duta area
P I ' ' : bsequent |y . .
A Bho Tl S0 BFof R SRR 1S 3¢ RRECHEP ot i he skippea
blgokdulei nal |y re-arranging the informati on of the first

type according to the extent allocation requirenents

using the free data area. 7. Method as claimed in
8.cl ai m 1, Muteideis Blaihi&d i@Xxl@mtl, dheEahd Ot fype ¥f mPdRALiS is defect

i ncl ude,r& ski pped. bl ock rule allowing a [imted nunber
MAPRSSRAE FH TR AIGR dndihe ehignialiosationrpainetnents insdidg i dpéect management
ardadbh 8€ aglgnad g&%ﬁgg%c‘toqef&:hﬁla fiBht ar@anc{liloga{tﬁ)ﬂtrhlgsg aﬁ%’ ga?d glgeating at

| east one free a area Includes allow ng a ru
leasboneriresalaticrapacineludesioreating a fice data prsa aceonding forthe Wefbét management
SkinpRed k rule. 8. Method as clained in claim1,
arwher% Nt 1gscfi rst type of information is defect

managenent i nformation and the extent allocation

require s .incl ude .a defect, manggenent area.to be .
O o e e S TR B o 0 vin
comlafd &riréddrdibg 8 Sile st Apedn oA I Qn@dub!séil@&{tlycdéfécﬁiéfﬁvailable
freggta area includes creating a free data area accor

Cl rdin
aig spacgand ereatingadgiicapliregdats aeas fRapcrwmofge seeording the He

according to the extent allocation requirements.

10. Device for recording information in blocks on a record carrier, which device
comprises
- recording means (22) for recording marks in a track on the record carrier representing the
information, and
- control means (20) for controlling the recording by locating the information blocks in the
track according to file management data of a file management system,

which information comprises

- a first type of information having extent allocation requirements that include requiring an
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9. Method as clainmed in claim1, wherein the nethod
conprises receiving a command for recording a file of

wo 2oost1359pe i nformati on, and subsequentl|y det eRCT/IRR005/052409
avai l abl e free data space and creating additional free
data areas to accommodat e recdﬂding t he fiIe accor di ng
to the exteﬁt al | U|r ce for

eXE i1 SRS A ARTTILE P ks T o B coapebutive range

ofMdfeBsesl 8iYd ®6 eLRMAD hERSat 1ea@te4:}%aidtaﬁuﬁeaaﬁfen{ 470, ah®'
recording marks in a track on the record carrier

- § E5PRk PR ?ﬁi@fméthwaarw eFtent glipgationdgpirenenifeans ( 20)

for contQﬁgg ]ﬁ ﬁgﬁ g by locating the
infornation S |n ack according to file

- yelactiorenmedns (@ﬂétfar sslecting aﬂ leashunayabmewordgdsdaémrewhf @heast the extent
m%en\tvﬁ)lcﬁfﬁétﬁ ? Un Olr;‘l“. fotormatiSn Bf cks at F% ﬁ{dgg ngsl(e)s:1 él}l%l on

ocatt on re ulre
- ¢lemin meags (am)eﬁir eftatiiia fecdnanndabetha r&ldrd tdrtelebyahoving the

. i.nformatiqn bl ogcks in bst ant aII cons tive X
inforpgido Sroocl g ﬁ]@geegﬁ%ﬁtaﬁiﬁ%&i pastin deperdel dpia gesp tg different
adFBSLR Lafsle RO EXd RN dres hﬂ@oom@%ndm@lysa@ e thy/BR dnagement data.
i nformati on having no extent "all ocatlon reqU|renen% ,
the control neans conprising - selection nmeans (31)
if.or sel e@ohﬂgﬁ?brd ?ﬁﬁ{)ro‘aﬂ& fmfﬁda 1ng QGRS gfc% R Be Rl 8rier for use
of at |east the extent srze wh ata Area contalns
injredoodinginfermatibm oiktschaprogruas dlwata@do emse 8 praaskor to perform the
[ ans (32) creating a free data area on
mg thgg?secg%rngg R i By 06)}16 R gtt(f ﬁ'e i nformati on bl ocks
fromthe recorded addresses in the partly recorded
data area to different addresses outside the free data
area and correspondingly adapting the file managenent
data. 11. Conputer program product for managi ng data
space on a record carrier for use in recording
i nformati on, which programis operative to cause a
processor to performthe nethod as clainmed in any one
of the clains 1 to 9.




