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| ogi cal addresses on a record carrier. The invention
further relates to a nethod of recording information
in blocks having | ogical addresses in a track on a
record carrier. 5 The invention further relates to a
conput er program product for 4recording information.
The invention relates to the field of defect
meRagRAeRthod for fee@aing inf@maiost ens, and in particular to
def ect managenment when recording real-tine information
such as video. 10 A device and nethod for recording
information on a record carrier are known  from US

5, 956, 309. The apparatus has recordi ng neans for
recording the information in information bl ocks
havi ng | ogi cal addresses on an optical disc in a track

at al | ocatidnRhcireiaks to adeiRISe&ordigenfbra@ticeih blocks having
addresses constitute a contiguous storage space. In

ekatadgigsses B FRESHR 5 carrier may exhibit defective
parts of TiRanich@@kirtienrefas toi achdtlax ofireckedieg infopnaios it tilgvls

bl qck to be recorded at cific physica
3%?@8%935 HlEsSsss v iedt TS c?ca%gigc aused by scrat ches,
dust, fi Hpdnpniion fertwnlass togrrompyfprtpregrdny progiet for iwcoatine
ta is recorded, defects are detected, and

physical addresses of defective sectors are renpved
from use {The iaveatdnaelates iiedicldf frfest mateeomRobiRr1opr I GIYSERYS:
Shd RPLABuLar kit emEM SRt enOihedl @fc81Afng rddBliBEinfenlidh kdp adidezo.
of the record carrier, 20 |ogical addresses assigned

to defective physical addresses are assigned to
di fferent physical addresses in a defect managenent

area, a progess ysually call.ed. [ |
r epl aceneﬁ‘tcg“??e Eﬁlﬁlﬁ%%ﬁ nt ?%‘8%3‘502‘@%88? ée?ﬁ%ﬁ%rg&%.fe k_nown
Eenals §,9%65300.€Tha ppparagps hastrecotingensesans forrescadiagthe nformatien in

g ! ino 16 | filin Pl WAIHERMEH physical
(ﬁebfcﬁ@{aggr{}]tgocggg% fﬂglk%ﬁcgfgsagg%ksﬁoél |_8@1R%10§§tui1 onal spe.eoelz physies
ad{iressesnEhetlogigabladdessses sapptiyte fleqnHgHOYy storpge §pase- Japragtice, the record

NRNRORIERhivit 4T RVERSs B tRe K3l SticiabA ddfltifre@n@gRrbldcR® be
t ot al recordln% area to reduce %UU%I g dliganc%g. A1
pPRosied thagpect i@ hksirabidiss Thern defeols gt oG DX iR gt
tﬁng&mm:c 2§1|d E®or ﬁliﬁaﬁg,cdlfeﬁ)ﬁﬁanir bat %dfaas reBorti@ll @ects@eieiettetD umif
range. o ogl cal addresses, t correspgnal ng, range o
[ﬂ]?iég ab%i’fireéfag?f&%‘étéve P aé%?lgﬂvc?g G9BMSHRE %8t?°t rtf% e EFECt
NREHY esMed §lipping.d8 theldedne ef delfaets degected daningivsggofaledecord carrier,
neprpducing Vo O Hrtbhed g 'CPFE{ 1520044 03 aiertroli Bysic
c%ﬁ%a??‘ldéﬁeﬁss?g?sgﬁ%eéq% e/f?c?)i‘éﬁ pgl et B e opt1 ca . ea
healgresses i) adpfech orauagsment ered @ Progtss ustellyxgiaduenappingerdinear
replacement. Remapping introduces a performance penalty as remapping introduces a
movement of the recording head (for example an optical pickup unit, OPU), and possibly also
a medium rotational speed adjustment and rotational delay(s). Hence defect management
areas are located distributed over the total recording area to reduce jumping distances. A
problem of the known system is that when a series of blocks is to be recorded that has a large
continuous range of logical addresses, the corresponding range of physical addresses may

extend over one or more defect management areas. Hence during recording and reproducing
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def ect managenent while reducing novenents of the
head. For this purpose, the device as described in the
openi ng paragraph conprises recording neans for
recording marks in a track on the record carrier
representing the 10 informatison, control neans for
controlling the recording by locating each block at a
rﬁha)bshtmad)us ramgelofdepical midtekses the amicgl hpdyhes to mpaatdisetbe ddfect n
rst parts of the track being assigned to at | east
3W8g UEei “Gat a area and physical addresses in second
parts of the track being assigned to defect
managenent areas, the control neans conpri sing
addressin? means for translating the | ogical
addr essesliispngbieriof hrijryeriign toaiafm*dé@gé@aﬁ%aw%@“%?%dmg

Iad REBEREEAGEIobf lekestdidianagedasd, whish il idesd@iectamnagement
def ect nana enentéag ns for detecting defects and

ilp ped e VEIRE SR d ranagement information in the
def ect maRagkEspposa tieaisyicd 4 desdidfed ot therepesige pazggiraph comprises
recardmgtmeansq”?r reCO{cﬁr%ir}le}rfésglg :,]H‘Qék%ﬁ ﬂ{e‘?{%{&%@% dIJ @'Esgﬁtﬂﬁttﬂeo n
iimfotmiatiéd, yontralopeans ﬂoncOatr‘izihl}gs}h@a¢0“h@ﬁ:hyéi9(§tl®@4ﬂtﬁ1?qkr$§;a physical
dgkestn hOuAR, p%fstl(%f DRleSsePR YR Eﬁ!s of tﬂgﬁiﬁcﬁ%&né £bs@ne@$<f ﬁ@etast one

managenent area and contiguous record Iﬂ? nmeans
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resses. For ur pose, the net
@ééréﬁslllb%@chhmwéen@ﬁbﬁﬁ?an gldﬁal?nag% pforige fns%ns f?ré%casdaig Rgeries
' ({f beE]ME\hﬁ%na doﬁtnﬁb&qgécah ﬁi\dfe@sﬁaﬂg@ H £krepotlipeH6Gted pBAIcad
a si ca

addresses in
tq'#ére?%@igw pagfifiepdigiiadly E%P%ééf dfféh%tet’?ﬁ%tlﬁt@ f}ﬁ%i?dép&rfswal
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afacoptignsistyakcoatiny the®dss df hlogle extpmlingan¢rshecfibsetnd ph}tSICdc k
E%mgesas&gned to defect managenent areas, defects
detected and the defect managenent information
bel n g mai Foethis eurppse, thivaethiesfas describgd Bigemaparingpagageph e

trla&)rcgﬁ:gf 186 matiPRABUR B ink PERAINBESR 1Rhted ﬁ%ﬁ*mdaﬂe@lhﬂégésnﬁl a
remappi ng I nformation indicative for translatjn
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TSGR o 2 B3 ong e LG BRGER SET o b of e
itk beinpadSgre® @i d@febt management areas, defects being detected and the defect

management information being maintained in the defect management areas, and the defect
management information at least including remapping information indicative for translating a

logical address initially mapped to a physical address exhibiting a defect to an alternate
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physi cal address range is interrupted by a subset of
physi cal addresses assigned to a defect nanagenent
area, 5 reallocating the subset of physical addresses
to the user data area, and contiguously recording the
series of blocks extending oyer the subset of physical
addresses. The neasures have the effect that defect
ﬁﬁzﬁaeg eddesnt inardefas mahigeinenatth,a serien bl odipbaving rgentihidue dgighl
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reeldasgivsthieahsetobpiveist! afdierpes 19 the UGttt aﬁlﬁx?%ﬁ“&%ﬂ“f regording
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t.ed
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Wr n EP}]Q Lezhe)&%van aB? t!hat%%eqaxﬁés ﬁlgﬂré §{0r9c919511e g&ﬁ} gt?ouglg aﬁcﬂﬁ) jumps

accessing ft cord carrier
\zneaeqalreaistmwlp {efrobindnagamtegtrdrc@se can only i an uence

| ogi cal 3ﬁ% SR 1 9iso R4 BRAE Hﬂﬂo@vﬁflg Yhabdahtiok! (ﬁﬁik’cﬁ nﬁfha trh e

file sho witten. In order to get a large g
&enefablpe guite sé@gqnhhl%dafaoraﬁ PHE P BGFESS ﬁ%ff%tﬂCF @%ﬁll?%ovﬁfa‘b isc)
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Pe cglcatdﬁreg%ga%é §1?{hla ke\éorai"ﬁ% ﬁevtlc% ((Qﬁle) tﬁ&&ﬁfﬂﬁ@ﬁ’s%gﬁ&l Qiﬂretsf‘s%ace is

i'nventors have_ seen that

fn@ppeé@e the pbxsmﬂu agd.reig §pae%@fdhw*?¢gmt eecgenldhis mﬁ@%@%ﬁ%‘ﬁr
LR driv2€ . SARIRE 116 FONRU nbpsip), ibiedeftkls @fPdeRM: management
physi cal address range, ObVI ati ng e:t]e need to JF‘{‘?gE
arcPoRdl iefTuptthe fiorak L addpessrangd Defoets DRCCEANE AFYFENES of
tab@meRMAsEby iitale O Hidngt AR sYLB0 THE GenioRetage @eethitdor such

| t d t t
S B Sk BB bBS 051 G TRBRSSHRI B
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| ocati on, SongBeEiy offEPRCERE boRkie Sl itk oo

cenﬂb¢agngﬂasl| nycerrte)tmg dbfedt tharlagemsnt arqg tq ¢ifferant @hysicaliaddresses and
av da lngLhIe Pl Pgﬁa?erhe!ﬁ?mﬁgr\ﬂﬁ% Refespdrdihell @ ﬁx@érﬁbtn%Qiefect

managenent areas are not Cﬁgp%
toppBageeRs a@mr@wchfe@@g@ Hasafion feue- st fomwats iy the feg of the

rc%ﬁt%ﬁglsﬁgecgﬁl‘éd £18 o9 &i% N@bT tH@lﬁéﬂllInQ AR hhsftﬁ@a\fdﬁﬁfﬂa.g@ fha’&heytotal
chan data. I n an enbodi

RS PG e meb Tt e R TR0 s b e it seodsilfy o,

¥R Vgths &b(ddmgl te@ice dids nviheelied Be infonmactiad enyerhtngad dea. f r om

the def eCt[ o g(%menq of AL ge%%e the-lc-:l(')]ﬁt% % c{nlaﬁ i‘h@é({ﬁ‘ 3Gt least
ot BT abl'e For

that nore e Space pecones a
rpetiyremavinguaié intatmpténg defect management area from the defect management areas.

This has the advantage that more storage space becomes available for recording user data.
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def ect managenent areas to accommpdate a worst case
medi um while during use the nedium proves to have
only average or |ess then average defects. Further
enbodi ments are given in the dependent clains. 5
These and ot her aspects of the invention will be
apparent fromand elucidated further with reference
F& ekmleh@@dacmmgenwmmm@dy injtialkasssion a wietyehl larep pmeuakof
%tgswﬁ%c{ﬂ(%ses goe%?e%t! rf?e‘nﬁ%ﬂleﬁt%ay\fota&ofrﬁfo%tgﬂ%@rsttc‘asetntk@lum while

raw n ure la shows a

fuing lusﬁ thfatrl?ql@r PreYes @%W%W}Y avgrgeer éeé? {Ben) gyera % record
carrier (EERSImBSEhiR e givenlifHiuk Gepéndeht@WEnsa recor di ng
devi ce, Figure 3 shows remappi ng of defective

| ocations, Figure 4 shows distributed defect

managene nthegd «a Sther aEﬂe@lbl 6iethé5m$dnﬁmididm h}bpgurm,fs)m and elucidated

ﬂ'ﬁtﬁo r dﬁé%reli?? éoFt %{n,e lcjhrmé: esF]nbeh 'bi h;layp(% en e g‘ﬂ#e followmg
mmag:emmlemrra’aemo@ td theacesropaoying drawingsdingrhich and |:| gure
8 Shows anibt 1e6lo0l o ARAEHEALLYwaTY| g def ect

nanagenent ar eas. rrespondi ng el ements in different
Fi gur es hﬁ%@eﬂ@%ﬁW$%@Pﬁ¢@W§?éW§é“?WmhuneraIs Figure 1

a shows apgw§§g§Q§9§gmﬁﬁ§@&charr|er 11 having a track
9 and a central, hole bei ng the

posi ti on 5%“?5@“@@FT¥Ep%ﬁQ%*%“BE‘mW§E%rded mar ks

r epr esent Figgre 4 2w ﬂfs’(ﬂbﬁt&i def0t miragamtenicanged i N
accor danc i ern of turns constituting

. g Weghléoa S{ijnl iru 11 rEhn
subst ant i 81> FHMAF éﬁ({rac% Bn an information |ayer.
The r ecor Bigea shosys shifipg bdefep managbhant wemdabl e, cal | ed

an opt i Cai’lg%zgh"“’%g%ﬁ%? égc%thfgﬂ G h@ﬂo'ﬂ@éﬁc{ of@he rRedium,

recordabl e ecordabl e disc are
tamek CD-R and CD-RW and writable versions of DVD, such

as DVD+ RV\#l 09 kPR a n{&hgh] fjdé'ﬂ%&éﬂy\ﬁ{dvfn@ Bérect RRkdgEidnt SHeSC

usi ng bl ue Iasers lu-ray Disc éﬁmg Further
details 36ougseading Fnlém@%n difigrent r?ﬁé‘a‘fed aj ygference
mehesence: ECM 267: 120 nmm DVD - Read-Only Disc -
(1997). The information is represented on the
informati on |layer by recording optically detectable
marks along the track, e.g. crystalline or anorphous

marks in Bh R9a g“hhsnggisc-&g]g éc@%d caJI Qlel lthglﬂﬁ a t?acQg aﬁ&?central

recordablelgf“e recora carr
oke-1617khe gg@@ bemg the position of the serles of (to be) recorded marks representlng

information, is arranged in accordance with a spiral pattern of turns constituting substantially
parallel tracks on an information layer. The record carrier 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-R and 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). Further details
about the DVD disc can be found in reference: ECMA-267: 120 mm DVD — Read-Only Disc -
(1997). The information is represented on the information layer by recording optically
detectable marks along the track, e.g. crystalline or amorphous marks in phase change
material. The track 9 on the recordable type of record carrier is indicated by a pre-embossed

track structure provided during manufacture of the blank record carrier. The track structure is
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track structure provided during manufacture of the
bl ank record carrier. The track structure is WD

wQodhn1484806 PCT/ | B2004/ 050930 5 consti t ut ed, PEDIB2004/050930

exanpl e, by a pregroove 14 which enables a read/wite
head to follow the track during scanning. The track
structure conprises position information including
so-called physical addresses, for indicating the

| ocation of units of informagion, usually called

i nformation bl ocks. The position information includes
sae@htbd, Cor syunpler bmi édiehvertd wWhiclf @mblSs d reaibrithigead todfolintvethe

g?cgégmgeséa?lgﬁ)l% F'E?l; 1aC lilc?urei:( c?c'otn}]I)E ke? Pgsﬁwg l?rbf&rﬁ?@onhlréch?‘déng g(r) -called
playsical @ddrésdes obr mdlw@ng e b)p@]gb p@m@ty pfénfom@tmm ugugllygcalled
fr&o@x‘ﬂgtﬂ)%gﬁ)%s 'gﬁé%gl{l&lt iRformitibrd inPILAY 's&@igc ‘_élynﬁlﬂorﬁmﬁgetﬁﬁf(éjﬂoﬁ g
ayer otective layer 17. The protective
loaé}ﬂég the Farrafsugloitprmasion Blogksr t her su bst rate |ayer, for

exanpl e aggi1RYPcohietsioh ben aﬂkﬁl@ @ i1iagb-b @Y BE recGd aztmﬁ 11 of
0.6 nmm substrate_and a furthe

bst

s MSBRIReIT b 1y e ERPeE e Lo Poves i oot g o

BiRYa RGedtinPlagsre N TRel pxaectaza layérrid enay atrhmise ofurther seéiseaialayeprfor

l. I

m‘; £ §HATO IR 8 e s w80 6T QB ARLR e st
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LAE QLR G SbidvatioR loptﬁé(scubstféféqg ImafeRAlt 6rQk a Rbitedal blob&ty deviating
managenent system the inf ormation including real-time
iTamdt getouehngs15 to be recorded and reproduced

cont i nuOUgherecotdtalRRf 111 i€ thkeBdedi bt carryiid digifal 1Ih©ﬁﬁ£13@ mtu‘mgs

tally encoded vi deo accor st an
M e R SR R S
e redoideil A repiddntadebitinnously, ia pardodar uhformatnqnecpresmilm@ fligially

whi ch | MWIt bl.e t for exanple
E%P%dvl‘ © %Wﬁaf%édé&a @kﬂ devi ce | srrp .
provi ded R@mh2sbm@adwm@mgéam®f@bwﬂgsaﬁﬁmﬁgnphé“Fmﬂéﬁﬂﬂ
qp {J]tg}ic{ \?1%8{ it WHABIE bE%-writBleV 3t %mﬁ% SR biNCH-RYE oADUIDHENF or

I rotating the record carrier 11, a head 22,
5% 3B devigpismepvided Wlﬂzlsc%vg ess S pepningha tragk prhige feprd cartier

RERH nfdnsiiit1ddb 8 dfiRGhRb1 bk FoRsi hg @8 rddbtd Ehﬂertlll A0dead 222i0d a
control unit 20. The head

PPUtWREIPIt 20 PPREARICIY Prrionis ¢ e&%fﬂgg ' ?@dla dﬂfé@i"ﬁf’?%ﬁ“‘f‘“

kedimoAdol vgid 2ol emale héaﬂ o EmpeRs laﬁ)qitlcﬁlsystmﬂctfs khoauggedot 0 a
radi ati on tra

t
apoeres FRRRY e 1 e e S d ol BiieB o bRt 23
@enanekt cé(the.?iﬁormatl@ leyrdofahe resords@uriec §he @dlgtlonéwm%ls generated

?)ngghaﬁlon &)urc? %%( £ ng I&L Gde. ?1%%5& 1% ﬁ’er %&%13&??6@@#\@) a focusing

0 r novi
raamtatfpmovmahn fgaus af theigdietina bs«m1 %d@ngalxq optieaf axd0f gaith begr

4, @ackfng Qﬁﬁ&g 1@ Gl s RibnifiPthe §ion iR $ddlal QRLA ohAR c&ﬁ&tof

direction on the center of the.trac

TIP?éTaFIF doxraeing B ERkY 812y mpﬂéw&f fog adialhy evinggn opUH %?W or
rﬁ?a‘&'aﬁ&nﬁﬂel? Bé ér&ﬁéed @brRRBIng e andlBYF adbileCting@lelnésl Bor bﬁtlng

an for. ch ti,
RN ST ie—
q&y@i. Tad hets hey wrieaiyepipally eadably fde €g trathé formraf dss rwrth a he

rrgt‘fe%ﬁo(:rixl OHicient 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
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| ayer. The marks may be in any optically readable
form e.g. inthe formof areas with a reflection

obt ai ned when recording in materials such as dye,
all oy or phase change material, or in the form of

areas wth a direction of magnetization different
fromtheir surroundi ngs, obtained when recording in
magnet o- opti cal WO 2004/ 1143@6 PCT/ | B2004/ 050930 6
material. For reading the radiation reflected by the
hﬁfeﬁil N keafling Ay &ﬂlatldh refiztied byettle mjoraatibe layetiodetecfl bpa detector

: ; o )
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positioning unit 25. The control unit_20 cogggéﬁ

crElsp e EmpeEsnied 35,2 stasrmachineihitels crops T GPRwRENNLG congrols the

ﬁédaﬂﬁr@rﬁlmwg BNbfofRAibe £ld nGR be Srranf@rforedefvingtbfigatds om a
cedures and functions according to the invention
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modulated signal. The formatted units presented to the input of the modulation unit 29

comprise address information and are written to corresponding addressable locations on the



may be interfaced to the formatter 28 directly. The
formatted data fromthe output of the formatter 28 is
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exanpl e a channel 30 coder, for generating a nodul ated
signal which drives the head 22. Further the
nmodul ation wunit 29 conprises synchroni zing nmeans for
i ncl udi ng synchroni zing patterns in the nodul ated
signal. The formatted units pyesented to the input of
the nodulation unit 29 conprise address information
alscbrd¢aprismndet e cdnoled cdnasipmah dd,pgd felphrfossiapdafect nempin@nsas
&Scrged]y\p“;OOM 114306 PCT/1B2004/ 050930 7 record
‘iMder the control of control unit 20, and for
perf or m ngn eedrehodlimeeirizegienme it 24gs arthaged forisesdivise resltimg n
alﬂfoﬁﬂi%ﬁg I1hE mputtulﬂﬁ nfa? Hﬁﬁprl%@do Pl%ZSIdn%ne%ﬁSr f@rnigﬁﬁi m&rﬁ[s such as
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is for translatln si cal resses j nto_l oqi

o o SR ol R SredaTe i R B e S formation

ntel ouds) eddendonirsl foO4 fita triatsgemein gy slemgioe edampla dihFe Sixatefect

C}?Q’lsé%éme%ulﬁlt%2 %85&5' &tégtgﬁgfe&a‘}nrﬁ‘%@y lﬁ(ﬁﬁ%&ﬁn e {félra @glﬁ_\( ?%{ read-

ofut agliail frem tehegid@dntingggestdigand/orreadiogmiie elef@m:mayﬁi@ be

d f

SN oy PRARGATSR il it el AR R e Bt
%nagqngqﬁhwmtffm% mﬁ@aln%ta@ldei%t raa}agwn% @@m@pﬁ & dsfeey or

r @afbdiehnt atH8 ol BE QLS cABY, BF KBMPIE in RELAGE 6 ddBMed for the DVD
determning an error_rate in retrieved informtion

biceaegadle sysiansdise QXP+R%H%€Q‘EFF§W%%“FWWPW?H Friferiingludes

t hpaghefoatformmin@genent informtion in defect 20
managenent. areas ,on carri for, .ex aqul% in

defect |iof& ¥ 08‘&3{“5%0* e?OBCﬁngt ‘%% cﬁ'/ﬁmlg%d 8P R B
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25 unit 20 is arranged to comunicate Wt

th
pl?qgit%)ggql Hglt ipplpgedjiythe ‘Ilf‘élcﬁd%%rraggﬁgttcél?ﬁ coptepllgd d1rect1y by the user, and

to also perform the functions of the file management system.

Figure 3 shows remapping of defective locations. A physical address space 40
is schematically represented by a horizontal line. A series of blocks 42 is to be recorded in an
allocated physical address range 39. However a defect 41 interrupts the allocated physical
address range. Remapping 45 is the process that a block 44 having a logical address

corresponding to the physical address 41 that is defective is stored in an alternative physical



standardi zed interface. Alternatively the recording
drive is arranged as a stand al one unit, for exanple
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control unit 20, or an additional host control unit
included in the device, is arranged to be controlled
directly by the user, and to also performthe
functions of the file managenent system 30 Figure 3
shows remappi ng of defective d ocations. A physica
address space 40 is schematically represented by a
hadresdni ddfect maegemlniseare esa @MA) BcKis rdRappmg indorpation provides
r I
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Rfahd1dti3R 6%195&9 dresoradefed a differant §ByfsRaltaddres agedesiot
Idﬁare area (DMA) 43. The remappi ng information

$HEe Bt a for translating the |ogical address
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dr ess. RI ternatively remapping informatio
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I n gener aIFlgumnt shgkmmrmaeddpfdﬁngnagsmmwéqrmwémhsfsmﬁl address space

r;ﬁﬂé schénqg%icél f%&éé@q e!d(w a%’lz%ﬂtalnﬁé Farst’ p%ﬁ@&ﬂtﬁé%h?él(ghadg@gs%pace

rate, In ul ar”vi deo I nformati on.

cPie apsigmeyl ihdeficmanagrayniiareas (RN 4346 9pd %&?ﬁﬁﬁ&sof %/hF @%}C@led

by e b8 p £ Blela@l gndlith liser 8424 ar€% AT, @ e. Areididned @%gmnﬂdifegsegn
a host conputer includin

dpikbleiferTiasipe i daiagtn e m%lgd%%mgmﬁaww?w %@a%%ébason
tdwn@imm -MEW daliacribborbdf0adost Randér amt €0-MRW ds amilable from

S S e T
I matiumvthe DM abd rotkisible.rThisencats tha ffiallage filaisovritah ©.disc even if the

F ng}'érfﬁeﬁ’a s gx}[l\@ougfo L4l a@&l‘%geq tge% @ﬁ bemﬁm& 1nacﬁeeﬂ1251caf\

sica ress space i's schemati ca represent ed
ba}dd@ssmlquateé e th file. ﬂhése DMAssin theapigdie fosuth@éia‘iﬂﬁ%a@mhe

gk @580 3R ALiBng Al BorR&REM REMGin Back sf tﬁ&file r@n@w@eﬁnﬁmﬁ&%@s
(DMVA) 43,46 and second parts of th gdﬁ‘fg?& cal 20

aMEIPLEEodprd o he s ilg Ftitep Dl 1 G umangven e
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f irfl%mgure 4, A series of blocks 42 constituting (part of) a large file is recorded starting in the

user data area 48. However the series of blocks extends over the defect management area 46.

The defect management area 46 covers a subset of physical addresses, which defect
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visible. This nmeans that if a large file is witten to
disc even if the 25 entire file has continuous | ogica
addresses, there will be DMAs included in the physica
address allocated to the file. These DMAs in the

m ddl e of such a data file haamthe performance of
writing and consequent reading back of the file, as
tniv@sgemant ereaismenndyed frafi the jdefiagy sanagement! ereas dThetsalsettofi ghysical
a%resset-s orélkﬁmgs@@f%#tﬂ%r}fr&gv%& ﬁéf&\’ﬁg&aggﬁlﬁt ér@d 46'1?6 IJCMMJ&QO
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genment area 46 covers a subset of
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{
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DVA has to be updated, or the status or size indicator
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avai | abl e or space is available at a new physi cal
address. If the location of the DMAs is not stored as

a pointer sonewhere on disc, but hard linked to a
certain format, the location of the DMAs can't be
changed. The solution is thepgto di sable a certain DVA
conpletely by making all entries in 25 that particul ar
PV edifths add #at bhato e stittqprtathe lecation déthe mtennntmggnme fitr the time
Sb!ln% %nqﬁe caclghe "l\;ﬁsccga@&négpﬁm to &1E1:Eat EI%%?X 2{5 ?H &%?ouﬂd rocess
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cﬂf %Otf&f DA, éﬂt@’Pa“é’?légj%F ilegiygjem knpvdedgg,is mﬂ&‘ﬂﬁ d‘m%r vgs 8 S
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i e % Ee %ﬁ%m?@tgnlg gtogfg 381%11 Etg&lefng Itgg \zﬁ% ok Pﬁela %nly
dﬁostbe physical addeesseh thatavtyaliyt conthindefadt man%mdﬁﬂ%ia equ aI to
the DVA s 'Iﬁ?notédqw e ‘?i?ét l)ﬁﬁoﬁ féﬂﬁ% Q&ﬁloﬁ«jﬂ%gche ﬁifeﬂh% th&cond

real -tine operalonls I ni sh put elnforrratlon
tdpien alspareues aéﬁéOIBmchled%e&th ape gna éwlqloaelawwverélﬁ&lze of

f 4 1) ¥netRiEd dpBMEddeh® rRduditiodf cati@infenfeid |stofteat11@n foh&longer
omits tengoraré‘f?l ocation and. sto t he

DVA fr
PP e R teo ol Ko 1B AR B i 1 68 okl
rmf&eg&gwﬁﬂlﬂgen Sy F e]aselsnmbzedgnaty?iaﬂlytmmpmmy y)ngemdfm iteiould
e.an.e It Q DM%
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effectively skipping the defective physical addresses. Logical addresses are assigned
continuously by ‘slipping’ the defect. At the end of the file, the file doesn’t fit in the allocated
physical address range anymore (due to the ‘slipped’ defective addresses). The remainder of
the file should be written at a free location on the medium. Preferably this is directly after the

allocated physical address range, but it can be at any other free area at the cost of one extra



It is noted that the first option requires additiona
cache nenory; the second option also requires

wa@ewutignal cache nmenory and one snal | additi oPel/IB20092050930

10

15

20

25

30

(over the size of 20 a DVA); the third option doesn't
need additional cache nenory to store data in for a

| onger period of tine, but does introduce two |arger
junmps (to and back fromthe free | ocation). However,
witing in any of these situajions will typically not
take any longer than it would have taken when the
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t dheveD 2004/114306 PCT/ 1 B2004/ 050930 12 subset of
physi cal addresses assigned to the DVA to the user
data area in step “~REALLOCATE 75. In a step " UPDATE
DM the defect nanagenent information is adapted to
the renoval of the interrupting DMA. Finally in step
"WRITE' 74 the series of blocks is contiguously
recorded extendi ng over the subset of physica
addresses now 5 reallocated to user data area. It is
noted that various options for acconmodating the
defect rmanagenent information originally assigned to
the renoved DVA are described with the device options
above. Although the invention has been expl ai ned
mai nl y by enbodi nents using a CD RWdefect nanagenent
system simlar defect nmanagenent systens used for DVD
and 10 BD are suitable for applying novenent of DMAs
when recording large data files. Also for the
information carrier an optical disc has been

descri bed, but other nedia, such as a




magneti c hard disc, can be used. It is noted, that in
this docunent the word "conprising’ does not exclude
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listed and the word "a' or "an' preceding an el enent
does not exclude the presence of a plurality of such
el ements, that any 15 reference signs do not limt the
scope of the clains, that the invention may be

i npl enented by neans of bot kg hardware and software,
and that several “neans' nmay be represented by the
sameMst em of hardware. Further, the scope of the
invention is not limted to the enbodi ments, and the
invention lies in each and every novel feature or

conbi nation of features described above. WO

2004/ 114306 PCT/1B2004/050930 13 CLAIMS: 1. Device
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- for contiguously recording the series of blocks extending over the subset of physical

addresses.

2. Device as claimed in claim 1, wherein the contiguous recording means (33)
are for reallocating said interrupting defect management area to different physical addresses

and updating the defect management information correspondingly.



addresses. 25 2. Device as clained in claim1, wherein
the contiguous recording neans (33) are for
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to different physical addresses and updating the

def ect managenent information correspondingly. WO
2004/ 114306 PCT/1B2004/ 050930 14 3. Device as cl ai ned
in claiml, wherein the contiguous recordi ng neans
(33) are for detecting blockg previously remapped to
the subset of physical addresses, and, in the event
& det ect iDegicpaselainpdsi glaimdpayel ihg Icomlm)us feoerding megup (339

e
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nanagenmentDesiceas dagmadrinslaibl le woereia timgbitiggoup oicertizg means (33)
B B R er v s g Ot it 1P dotet
anwagenent ¥k ce as clainmed in claim1, wherein the
contiguous recording neans (33) 25 are for detecting
a defect physical address |nterru pting the al] ocated
physi cal d¥diceaclaimggeclaimg, yherpia éltelcwalgam\a gcgrding means (33)
NBORY QIR defeCianaBapleR et lstﬁlgs Rfehation enddefif@ahat Y interrupting defect

reassi gni ng th dd t “ect
RGBT SR AT ARG s ey catne

wheloeidtion binsze ©Othe ingoptiig defe@ ndhapgmereans (33) 30 are
for contiguously recording a previously recorded

series of blocks, in particular in a background
pf.ocess. Device as claimed in claim 1, wherein the contiguous recording means (33)

are for detecting a defect physical address interrupting the allocated physical address range,
and creating a defect management area extending over the defect by reassigning the defect

physical address to the defect management areas.

8. Device as claimed in claim 1, wherein the contiguous recording means (33)
are for contiguously recording a previously recorded series of blocks, in particular in a

background process.

9. Method of recording information in blocks having logical addresses located at

physical addresses in a track on a record carrier,



9. Method of recording information in blocks having
| ogi cal addresses | ocated at physical addresses in a
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PCT/ 1 B2004/ 050930 15 - the | ogical addresses
corresponding to the physical addresses in dependence
of defect nmanagenent information, - physica

addresses in first parts of the track being assigned
to at | east one user data area and physical addresses
in second parts of the track being assigned to defect
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addsries sblocks bivins e gortiguays E@P@l@@ TR AR HEtiTticulprgligitaljsencoded
I&Rb, Bk abblathe k15 ASLARE bhydfcal RIS Gdbe, addr esses to the
user data area, and - contiguously recording the
dbspetod spmpiisgigk s ext endi ng over the subset of physica

adekams E3he alldfied PR EMresd MG @ MtdprupEldityt a fubset sfgbystedi Ng
i nfornati.on tm@%@ﬁﬁﬁ{%ﬁrg %s operative to cause a
6£ EBEAEPY OSSP ERB 8 Rod as clainmed in claim9

- reallocating the subset of physical addresses to the user data area, and

- contiguously recording the series of blocks extending over the subset of physical addresses.

10. Computer program product for recording information, which program is

operative to cause a processor to perform the method as claimed in claim 9.



