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1 Device and method for recording information with reorganization of
defect management information The invention relates to a device for
recording information in blocks having logical addresses on a record
carrier. The invention further relates to adevice for reading information in
blocks. The invention further relates to a method of defect management
Devi SLL T R R B R R LR RO A ARagEnen
infotma@ieamputer program product for defect management for recording
information. The invention relates to the field of defect management in
recording systems, and in particular to defect management when
recording real-time information such as video. 10 A device and method
for recording information on a record carrier are known from US
5,956,309. The apparatus has recording means for recording the
informationhinirinéativatielatbécoksdearitagdogicalcialgliefsastiorsin btitalhaving
logi %ifé:g’frf}{a track at allocated Physical 15 addresses. The logical addresses
og! e BBMSE% scgf{)%\ge space. In practice, the record carrier may
exhibit defeetivegraits ¢ tihertralekesnopmdividafer dedeicigpirdoemtitignairplsiokks.
to be recarded at a specific physical address. These defects might be .
catsecl by LE AR HEY oI9S SRANGE Ay BORLTE by vse in
recoriay dafierisatenondethottefects are detected, and physical addresses of
defective sectors are r;m%\:ed flr%eim use in a dgefect table, a ?E) ocgqss %% ¢
usually called'SHEIRS. TR EU&YT 5 ASRIBRY L RAEAT ‘é“ﬁ Eof e
manegeorehtéoriescohdingahéatdiatises assigned to defective physical
addressesl‘ﬁlreln"\i/seﬁ%nepefz(i)te%'fffc? [ hg@ﬁfﬁ (%elfe% %gr?as Temen iﬁ%%%trding systems,
management area, a process usually called remappirng or linear
and nepkateniento Befota prEnggerterd wadesh aquerthnm esaddipenafyrastienmajghiag video.
introduces a movement of the reading or recording head (for example an
optical pickup unit, OPU), and 25 possibly also a medium rotational speed
adjustment and rotational delay(s). Hence defect management areas are
located diiwg\lljliceedaﬂ\éenr]é e(}(tlg grl rgé:o%%n M oer%w% i(gedlﬁce[{éjcr&p .ngrrier are known
distances. R a Seres Ol blocks e 10 be recorded tat has a arge
fromcbistin @66 80angbeafpagatiad batdrerssds)gamdanie firteeveddediotadfatmation in
infoSSRERIRBRIR AR ISSREP Indne.conesRonding & POYSiEALAdlGRRateq pysical
range, the logical addrésses are remapped to various defect manageme
addresses. The logical addresses constitute a contiguous storage space. In practice, the record

carrier may exhibit defective parts of the track, in particular a defect preventing a block to be
recorded at a specific physical address. These defects might be caused by scratches, dust,
fingerprints and so on. Initially, before any user data is recorded, defects are detected, and
physical addresses of defective sectors are removed from use in a defect table, a process
usually called slipping. In the event of defects detected during use of the record carrier,
logical addresses assigned to defective physical addresses are assigned to different physical
addresses in a defect management area, a process usually called remapping or linear
replacement. Remapping introduces a performance penalty as remapping introduces a
movement of the reading or 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. When a series of blocks is to be recorded that has a large continuous range of

logical addresses, and defects are detected at several physical addresses in the corresponding
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areas. 5 A problem of the known system is that, when reading the
continuous logical address range, the head has to jump to the various
defect management areas, which reduces the performance of reading
continuous data. It is an object of the inZntion to provide a defect
mapagement system that facjljtates high performance readipg of
oty S HERRS A 0 AR G568 AR TAREET 7 VEEHmAg e management
areaslescribed in the opening paragraph comprises recording means for
recording marks in a track on a record carrier representing the
information, and control means for controlling the recording by locating
each block at a physical address in the track, the control means
comprising addressing means for translating the lo ic@ addresses into :
the physiéaPLORIFELOL A RTORA VSIEN T eb ek B fGeabpuots logical

addresanaggrmnashisdo imatojumietechenanags ieiet nnesarag doremairkainvig dheeduces
defect manalg[ement information,in defect managements areas, the defect

the Rf: R%@?ﬁ%ﬂ ﬁ?gljﬂga%ﬂ"f%fﬁd?ﬁaremapping information indicative for
translatingt dslagicijeatiol éssimitiallgrmappaddicaal@ieysimahaghinesssystem that
.exhibiting a defect to an alternate sical address in a defect
faci A O B e AN e e o L Bh BB Emeans for cotecting a
logically demtimisops pdeattdrdegicafgereédrttiocgaotisstoibedtinnhéropening
ﬁqart'cular real-time data like disgljtall engoded \{(ideo ?ndkdefect q .
Pare Y SRRSO ST For B TR ek gy dpoord carrer
reprmﬂﬁ@a}mm_nﬁmmaﬁmjmmditdwqdh}asamfaddoassﬂtir@‘mmmappdmgdwmbating

for traasiategrieel ogioahzaitoessng et dppphny atdbaddresseoatdesienvamadd @&pendence

on o8I apigisssss A difisrent v aias addiees 2o At e ANSIAne defect
addressSes’of remapped logical addresses in the Togically continuots
managkiness irdngeaicnim a e alefganan@ raggsibe dafes foarfagaimatingnformation

incIU G RIRGANG 58 orar%‘?gn'?r?i.ccak%% B IPERIHCS R A GEPRUNHONS Y mapped
Sddress rgﬁgeqfrom the Single deree managemgn% ares For this purpoge,
to a fiyslealieddm@sseadingiag adstaibénan aherofte mpimgspaladeieds iBG defect

man%é’é’r‘x%ﬂ?%%e&e S r‘&ﬁé‘ﬂ%t&"&eﬁ%@t%ﬂ%&% o?a%t%r&% o gqrgg?r% GG us
répresenting the information, control means for conlrgll?ng e rgaalng %y
addressatingeed di dokeckfan o phgtitulinopiatiesdainr th b tirae kath d ko digitatheemsoded

o R AR e R R e
managanegéeméntiatiomiftiba pthsidafedt ressaagé reenapived logoamddiessss in the
|ogiéQﬁV9$’H%£85G§%BH}QS§ range are located in different defect management areas, and
reorganizing the defect management information by remapping at least one of the remapped
logical addresses to a different physical address so that the physical addresses of remapped
logical addresses in the logically continuous address range are in a single defect
management area for facilitating read-out of the remapped logical addresses in the logically
continuous address range from the single defect management area.

For this purpose, the device for reading as described in the opening paragraph
comprises reading means for reading marks in a track on a record carrier representing the
information, control means for controlling the reading by locating each block at a physical
address in the track, the control means comprising addressing means for translating the
physical addresses into the logical addresses and vice versa in dependence on defect

management information, the defect management information at least including remapping
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information indicative for translating a logical address initially mapped to a
physical address exhibiting a defect to an alternate physical address in a
defect management area, and defect management reorganizing means

for determining via the defect managengent information, a set of physical

oG S o R SR B e
eXhI?m@amféﬁﬁmdmd haattqéays|m%agmaﬁtaadeecamm§m|@f(tjuam@kand defect
rom sical addresses cqrresponding to the se SiICal addres
mang BRSO 0 BEaPe L a S R e aR e Tiepation,
set dcftp‘rfgsiagltmﬂmsmbef afmapirdddditatkadrasiedim adugisalydongi neaRieitess
| addresses are to be read. 10 Fo ose, the meth dof
rang A e o RO e BT S g B G 1ot e
defebemnhggdmmrm;@mmwtﬂact&fsmwmgrmlpayadalrasmesewbmhsmmdmggo the
ti h block | add k d
e A R e o
rangeidgifferaa ithedrepeeterfoetds\vddiblucksaunagiethne bo méspoadiom, @nthpped logical
maintain n{:(g the d§fect management 15 information in defect

addrﬁ,?%sa%rée R?s “as, the defect management information including
remapp|ngontbrsr[atrpusmdlreamm&nmfam&tln@mlm\mt addeesusbammilghe

oper AR S ATE TGP ek s G G P ses
which legmaliiygocortiprisess veatirey @Ebllﬁuilosloﬁu rafphymmﬁlradainepsamaﬂank on a record

carrleefa{rgllrr{s]feat(ljr"?l L “kﬁndjgaﬁa” dr%@gOde P &?s?(ég(f '(?(gr'e\slé"életgr?d V|cev rsain
ormation, Fine phys resses of remap
depdm@eoaéadcﬂm‘exSEmamagaﬂmgtoaﬂyrmaMmLamdmmlnhaasmga]hgeiefwﬂumtmgbment
er ent dg mana emept area ra amzm p ct
mforma 10N In anag% sareas a em informa |on |nclud|ng
managemen |n orm y remaipplng eas he remap

remdppiogliaficinestses ital katiffe fentahysicad addge(Eﬂ sdxjtlaaet mmqaﬂwmeaped toa
ory G SRS AL AARRSladlia AR R e ALY GONUBHRY Bagerment

ress range are if a sin gement area for facili
areardzirmihod ﬂmwmmgp@diebjmgal Iagmﬁgsesnnmhmjbgmgﬂlyf otodikswdusformation,

i o R e R e R A e A, o 6B paoement
inforeatese ntitng pbmnaimuidr%amﬂtremaap&aﬁﬂmcaifadﬂmmmd tbgitically
comRIESRER L0 A AROR AU eTAS I he g el aenlipHay s A e

range can be retrieve manag ment ar
reor s zing mmmgmmgdmnumaﬁmmpsma@megm teast ane gticaremapped

Ioglcpa{%}&'&’ré@gs(lg P'T#jffegewﬁ gﬂwaﬁ%@%&‘a Hﬁ%ﬁ i’ﬁe w P%ﬁjdtt]&}g? éP?emapped

performance 0 eV| ring confinuous retrie
logi¢al@aarasses in the logically continuous address range are in a single defect

management area for facilitating read-out of the remapped logical addresses in the logically
continuous address range from the single defect management area.

The measures have the effect that, when reading a logically contiguous series
of blocks representing continuous information, a number of remapped logical addresses from
a range of addresses in the logically continuous address range can be retrieved from a single
defect management area. This has the advantage that the number of jumps by a head, e.g. an
optical pickup unit (OPU), to different parts of the track is limited, and hence the
performance of the device during continuous retrieving of data is improved.

The invention is also based on the following recognition. Optical media in

general have quite a reasonable data-rate, but the access performance (jumping over the disc)
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The invention is also based on the following recognition. Optical media in
general have quite a reasonable data-rate, but the access performance
(jumping over the disc) 4 is rather limited. Hence for writing a file to the
medium and/or reading the file as fast a4 possible it is preferred to read

o o A e IR B R S R e

possibseiitliy prweueéwm@aa tlotHs froau@rprmuaaqg asatiguoappe feodetastmedium.
mana%emeEﬂ Ereas ither at the |me of re(i%{dln% or at a later time
y i

Defegltdl erabty QY GIAOe T8 BRYet Egl N drdEE! TARIRBAbRY Sty sually any

erronsaﬂrs thatkioihexemmeadaeto kanappeing defeatinuddyaeentananpitgemayhe time
It in an_arpitrar. ﬁéﬁ tlon of the remapped logi Iadriir es in

of re§irgHs Pl ERIUTECE. a,g%,dggeg,tgg,qg %368%1 g dayentors

havestdresne sfoo mrmﬂmatnems wimgbpéneg armaamheseheioratmdpmgamy aidtin an
the I>{gerf rma for Streaml#{% Elev | of data g é}gwde data, i

arbitggy HE%H’“lBl e EraoYa] %@&@&eme”t areas. By
reorgaarzmmerémaﬁpeddoggmh dioge seestusnane lwatmaywpiot aremmreamseuelocated
th I dd t h re d.l
to e43 DL A RAPIOTHICH Lol IR e TRL D A o e e, S ftced.
range is rmrmmabbmmdmmﬁeﬁem‘cmdnmmmaummfmmamgmnm&drea
cal address |nfésecon logi ?P dress rar}% |n the lo
e

o R TR LR A AR eccreses o
arranrgarﬁaajemﬂnbmamedddgh:alfm&ﬂrasmBedtmdIagrrt&taddmsgea\gean the logically

nove ThIS hasthe t during rea the first
confiR SRR gk 1S e SR R MRt ek N cH Simappec

logicat celsisess, i negysedogdd nbyji calsid drespuramysoi ntkiat mgaaaayatmetrmmmgaddrbss range is

emdflEing e emppned btk i reading he nexh onioah SIS e are
nge again requires only a |ng jum € secon efec mana em
non-axealappihg.arhenhbs thmahtantdhe thet drding cediog the ft[ietdoglcal address range

nt. reqrganizing . means are for remapping.the at least ane pof.
ol e ICe P LER RS 1 A me P S sump o
that arﬁdrmﬁeﬁnrexaﬂggmﬁbaﬂdr&n;ttmngmappbe lbdig]kalwmdthMmgstheideexsi;ogical

acn 2098 merog) ucen ot qrasnonna prvsien Adstesendn e e
single de ageme t e |ng oanumerlca der Of the
remappedrayieallzubinessad. tﬁfélrecﬁﬁirn‘@siﬂ\ecadlvadeégﬂ thatagkiienf reorganizing

meal ST AONONS AR B0 IR0B0GA Issiealadifes sap RectsRuale o

rom a physic ress in a same ( orward respec
all r@lmrlmdslqdwdredumm:;sardmiaahadrdjemmmagrrdmam]ed Iylocktinuous address

g e R B Font e G B R R SR
managemeﬁbarmnds}pnadragémnumesiad\mdm@édusr&maapedth‘@mabaddresses. This
has ﬁhbea(a(%ﬂfage that, during reading continuous data, any remapped logical address can be
retrieved from a physical address in a same (forward) direction with respect to the previous
physical address read during retrieving remapped blocks. Buffering of remapped blocks can
be easily accommodated in a same order as the order of the physical addresses in the defect
management area. For memory management it is advantageous to have the errors in the order
that they will occur.

Further embodiments are given in the dependent claims.



10

15

20

25

30

30 that they will occur. Further embodiments are given in the dependent

claims. 5 These and other aspects of the invention will be apparent from

and elucidated further with reference to the embodiments described by

way of example in the following descripﬁon and with reference to the
ure la.shows a record cayrier

accompan drawings, in whic to
view), 5 ngﬁ.?f%?d‘ HEP E%?PE%‘&&? H.%Y%?Bﬁé"é! él?o?BpaﬁaaT}é’@ HBD\R)éJC'datEd
fu rtmmﬂmdewdmwxﬂr‘e@msoa iBhEeSHER ORI ng WhtlefestivagRcativeSollowing
igure defect man ment Ia having distributed defect
desch RN S ML HgHF A SO BTNy SO hanagement
remappingidoigure %w@amadmrdedt@ﬂﬁmw@remapped logical
addresses in argl::)pr;i optimal sta gé 5B shows eorganizing

remappe o élg rc?&f)e( Rrant H » and 15 Figure 5C

shows re@rigaréﬂrwdﬂmamwdddﬁg&iwmesuccesswe order. Corresponding
eIementsEn dlffe%SH ures have |E§r3ic | re{erence numerals. 20

Figure la RAIRTSRASL R SBHI 19°IRg  track 6 and a
central heigure.4ishewsakifebemantigemesitiayoof hbeisg desrifute hiefect
cord d marks representing information, is arranged in accordance with
mangggmﬁg 85‘??8rn of turns constituting substantially parallel tracks on an
informaticFigayeb %wseeorgbommgrdﬁaytbﬂaop)gmaﬁytrmnmddmgcalIed an

optical di and g an mformat fa recorc% blet Exam
of a recorbIE 28 SIEMSTE D LRy S R RIS B nor
optimathktats, DVD+RW, and the high denS|ty writable optical disc using que

e vt e o A SO SRR R0 o 3 TR S rfgement

be found m%feren
area(4887). The information is represented on the information Iayer by

recordlnglp ca etectable marks alon c stalllne or
Ws Leorgantzin %ﬂ ed C a?%e tra d T.

amorphous har s iR p 3<6°CH ange 36 M
recordablé:mymmﬁnmogmanmmsrlrsdrfﬁboexteﬂlgyrespbm;eldémﬂsﬂdetemnce
strlllcture provided during manufacture of the blank record carrier. The

num
rac?< structure is

Figure 1a shows a disc-shaped record carrier 11 having a track 9 and a central
hole 10. The track 9, being the position of the series of (to be) recorded marks representing
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-RW, and rewritable 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
constituted, for example, by a pregroove 14 in Figure 1b which enables a read/write head to
follow the track during scanning. The track structure comprises position information

including so-called physical addresses, for indicating the location of units of information,
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constituted, for example, by a pregroove 14 in Figure |b which enables a
read/write head to follow the track during scanning. The track structure
comprises position information including so-called physical addresses, for
indicating the location of units of information, 6 usually called information

locks. Th ition inf jon includ ifi hronizing_marks for . .
s ST R GT SIER K S TR TER A T e S CeppoTonizing
marlta:]fel;l]lei@ﬂqmlmmfi)s@tmﬂmdmr&gil ﬁf the regordaltble type, in

which a transparent substrate 15 is provided wijth a recordjng layer 16 5.
and a profdiUL IRy ERSHRESHRLARKRL ARG 49 RS B LS OrG: faiier 11 of
the reobsisbte taysrirforhictampieaimbDVbsidte 5 thepreciokding tayerdd iy layer 16
0.6 mm sufstrat a further sybstrate of 0.6 mm is bonded to the back
and PR E Tr LB R OLES ) Bed FDR SOIIRS BT R Raie Gy er. for
exarapleigviatow Divhersuhs e dibgiaterial aba 6.5 anmalgssalauepertyfurther substrate
eviating from jts surroyndi .10 record carrier 11 is intended fqr
of O B e 17 et IR BBISar dr e B AL 2 an
indeaygiomoridmecipiativatidnhansybnctedtsreatdiiak onfermadieridbppepernoddeidting
and reProdglced continuously, in particular information representing

fron}j@if’éﬁyogﬂ 8884 video according to a standardized format like MPEG2.
Figure 2 shtmwscankcandénd Davicterdideavidtingriyiogadgical omfameadordin blocks

oo Y B R e R R R R
infomﬁne fptbeaacmﬁd@t@ajtrqmiomnndde:mtjnmmycim pmhichlanéa‘quﬁaﬁbrde a
e el SR R B b R T R R R

and a corfigliren wWsherbeadi2@ devitprisesvati rapinfaimgstenombaecord carrier
110 nqwnt e far 20.generatin ?i{gb%a on bea 2@

ch1s Wrirable or,re= examnple Iguﬁiﬁrdé r-(I)-QL{g]/hoor%\:&hRW or

cemBn i TSCUR &l 8 R 3hiatoN Spot on a'track of the informdtion layer
BD. dthihdendceiid pavided Mi¢hreediatiiomgbreeansXérisqganmgtee thaglaorathiatiecord carrier

whiGieans Tl %éaasﬁgi%"l?rﬁt. P‘fﬂ??%%t‘fH ”Q]err%%&‘r rc'srer?eg‘ff 3 Oﬁvgé‘)z?, a

ocusIing actuator for moving the focus’of the radiation’ béam 24°along the
posibpicel @xis25ffeaicbbrsaly pasiti anirgckieeadtQAtor ther fide bdiségtiomgritiee track,
ana 3RBHARITA ARl SHELon en e Senien of 25 s diask - T RGN,

actuator may comprise coils Tor radially moving an optical element'or may
genesibting atinaelia tiven dreamgtoiad eth dmoingh et iaalgiée oieatsdfieasetite le radiation spot 23
on ag rcf@’?]“[r% |W8ﬁ%?‘f@%?gr m@’%%&dcgqﬂlﬁgll!%éorﬁﬁﬁ?}t nod%té?r?% is generated

etectable marks'in the recording layer. The marks may bein any

by aoplicéibn eadedh le Joartaser glindehé e headffartdas eoithpeises (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 direction on the center of
the track. The tracking actuator may comprise coils for radially moving an optical element or
may alternatively be arranged for changing the angle of a reflecting element. For writing
information the radiation is controlled to create optically detectable marks in the recording
layer. The marks may be in any optically readable form, e.g. in the form of areas with a
reflection coefficient different from their surroundings, obtained when recording in materials
such as dye, alloy or phase change material, or in the form of areas with a direction of
magnetization different from their surroundings, obtained when recording in magneto-optical
material. For reading the radiation reflected by the information layer is detected by a detector
of a usual type, e.g. a four-quadrant diode, in the head 22 for generating a read signal and

further detector signals including a tracking error and a focusing error signal for controlling



10

15

20

25

30

reflection coefficient different from their surroundings, obtained when

recording in materials 30 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 ih magneto-optical material. For

o GRS B e S T TR

of a gandngiiedralemehsigraandatrtbefodaterioiRigalsineiidingtadieaking

. error and a focusing.error signal for controlling 7. said tracki nd .

Info RGeSO T e A AP TS R LeL ) SLur DAL R ik 7L, the
head322, ah@ pisitdtymeunicl 28 ingl ahdaszodiradessidg iarmaoteT gk vigkoe s raprides write

retrieve the information. Hence retrieving means for reading.infarmation, .
procﬁ?éfﬂ@é”ﬁ?@%fﬂf&[ﬂﬁ?sfiﬂ% ¢ gy %?r 00 dRi GRS WHIS SPRRL drdve the
headpecessongneaiis3ébniréselawigeptionaby ispsivuriie 2 pindesinmganeassaiat a

ocessing the input information to generate a write sigpal to drive the
mod R 53 P S a8 e e formed
on tHemaite cadiandhe madslate foithdd yngahs vfitiegoyidgonsmatadksn the
representing the information are formed on the record carrier. The marks
recol AR B T A L BT R LA T Lo LA L5 gigce
Digitakdaeainsiztaf ehetbiy oesaghedicicadiaticningsoalyrédefinadakes thodet. Yoriting and

Digital data is.stoged on the record carrier according to, a predefined data
reac o e D B e VLB S S RGLD anc
charmetidodingutires, e ovetiokrextingnathd acthamnn & arndirgObDIesdaDd/ \Dedistamun

in the art, g frotm Ithe. %and DVDts stem. '{'h?lcont unit 20 i 0 said

connectec'le*\‘nac%rﬁﬁo‘l‘ﬁ‘ﬂnes SR A SRR, 0% "r’n%uwr%?ﬁ‘ﬁ“s’ 0sal
inputamite2® f@8rattdrip® dothoo 29attr &8 1t pead ssoessUNgLBE, 2N drid tihéhe drive

unit gTvgnc?‘ ﬁug ngm %m%ﬂd Elkl‘]lﬁ B%S?Wené%ﬁtlrjoq'hrzl R‘Z-(Sr(]:%r%gntsreqsl gormrgpcircuitry, for
comprises control Cifcuitry, Tor example a microprocessor, a program

exampdgraamyi @oprccessal, gaies) rion perfomiagtbentprbgadsyrés aaddunoiptine

proc@ﬁ&P%dé%% T @‘qstg%ﬁ%ﬁ'r?vee%tﬁ’&']ovsv-d&hc?i QBN B! unit 20
also be implemented as a state machine in [ogic circuits. 1n an

may exhb bdimexié e tezcan disig td enachiise anstoyapa rsydiem only, e.g. an optical
20 diso dijye far 4156 0,8 PRSI TACSSNNT MO EOISATARIRE . o an optica
communicate with' a” processing unit m the host computer system via

disc stavel fodired rirtediapeaidDiJitel aezokumt @ as e dogedtetforomaitten 28tamdth a

oS P EREDR RSN e SRR R 55
interflaced tstheéorowdteT 38 aahtiel @ait P@cessirgauhditedrdirdadlst control 25

unit includ 16, 0RYIG 1 AEARDRELPRESPRPUBAFLIBRUNAY 2P example

user, and to per
video recording apparatus for consumer use. The control unit 20, or an additional host control

unit included in the device, is arranged to be controlled directly by the user, and to perform
the functions of the file management system. The device includes application data
processing, e.g. audio and/or video processing circuits. User information is presented on the
input unit 27, which may comprise compression means for input signals such as analog audio
and/or video, or digital uncompressed audio/video. Suitable compression means are for
example described for audio in WO 98/16014-A1 (PHN 16452), and for video in the MPEG2
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.
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the functions of the file management system. The device includes
application data processing, e.g. audio and/or video processing circuits.
User information is presented on the input unit 27, which may comprise
compression means for input signals sugh as analog audio and/or video,
or digital ﬁ_nco resse |0/V|deo Suitahl ompr ssion.means are for

30 exampld UELEIE |8qH'W(§%‘§ %&PI( FRAH s3] ERGPAIg the
data\detpdmihe ME’EchﬁdBigﬁdmdt B bypaddini 627opteerLsiRn &w@s@@q

. nd/or video to u |ts m hich are passed to the formatter 28.
e L R EREED S S i s B AR s SR BPOfeg heans for
incllitﬁngidmhmii&lﬁg “ﬁhl@efnmtt%rrﬁwﬁléwmgmg Thotfolmiatadanits comprise

orm and en od|n ata accord| to the re format, e.
AR N A e L e TP AT depord
carrieudifgsr tihe tormaltef dhrompiise® Iyedoraniziodme finsridie inalpatiog the

nizin tterns in ated signal. The ormatted unit
form R A BRu e T TARILER Eobcr Ly L RET S G e RoNtAgP ol signa
whnMessﬁdeddm@ﬂmmmdhe trecopt calctiesd. daefothrattantnoitopresented to the
rmatted data from the output of the formatter 28 assed

b AR S e el PR i e
correﬁmdlﬂgeatmdahahﬂesmm@m dﬂﬂtm)tuwmealdleﬂuedanmatttedtmnﬁ control unit 20.

presentedﬁ1 o the |n éﬂwe modul on un| I rise ag I h

 ovmatiol BAATATar el B L S A SR A R dngating eac
blocihat eegioysi cxadeiressdeitiberecotaotdbcoatfotmimty Zlefedthaamageménnms 20@scribed

et RIS LRI e eseRisic lacating sah blgghabay a1

physica ress in rmmg t manageme
defedesanbgembeionit Bheacmntiiolionstdatz wdestiba tmiib%nmdcmqi&fmtmmmgmment

an a dress ht3n1 efE(ft mana men un|t ontlnuous data
reor%a 1zing uni %913 iC |(§s?re Or exam e im edm Irmw et
etectron uni and a defect managemen eorganlzmg unit 34,

which unﬁﬁmrmjﬁmem«ammm Bhlﬂémermmiann@;p’rwamj Adthclr exdel @S rh@gicrait

31 is for translatln sic addr S nto Io ical esses a .
address d iCE VEfs u‘i)rd%p efldse?ec% men Jn or. aeil(l) nd (foglcal
verea ependence 0 efect mana ement omation. 0¢

addrask&meﬂmatdmnegmmﬁgmgﬂameagd)smaeﬁfmr b® nisgdetmesmcasmj

infofMSTERRAL ILAIRTen Hiacks, By511E3 HES MBLABRIDL LA UG evamoe

emen 'syste tor examp man gerrie
UDE%ZI’ Uettﬁfmmmamrfmwammeibgemtmﬂfecmgfdnemme lduaianltdrmg the signal

aueF5 895 4906 0 e e 22 £ g reonsig an o eAdigl T efects

S may als e detecte rmining an error rate in re
mayiamnﬁadeﬂadtwd@gsd?ﬂemdefegtammg&hmentaunav&dulnéwrmamrmablsqhe The defect

mangggﬁ%m?ﬂﬁmg%g]n%'iﬂ?rtiﬁ@dgféj&fﬁ%agement information in defect
management areas on the record carrier, for example in defect lists as defined for the DVD
recordable systems like DVD+RW. The defect management information at least includes
remapping information.

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
address in a defect management area (DMA) 43. The remapping information provides data
for translating the logical address initially mapped to a physical address exhibiting a defect to

an alternate physical address in a defect management area, for example an entry in a
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management areas on the record carrier, for example in defect lists as
defined for the DVD 25 recordable systems like DVD+RW. The defect
management information at least includes remapping information. Figure
3 shows remapping of defective locatiorss. A physical address space 40 is

o T BT D P RSB
corréshonterg pt@ﬁf&ladgmais.dﬁﬂrt;ejﬁmwéﬁf r@d@mﬂgg wﬁ@ﬂm&%ﬁﬁﬁ@Sd@&ﬂata for

the process, that ck 44 _haying a logical address .cqrresponding to the
O P e e e R e
man:a@aimas@rea defgct management area (DMA) 43. The remap_pi_n_g

manped 11 R B GHrE CREa G LA o B e e o
recortifgessdnagaiefesthedapgerpleyyicrealdase xappityacdenspedifia Bgical address of
o RSB B R e RS e
predifineohatranayay decinetadatadion toqmskatiorrefiechitiesidatiaelsysemairea. The

et B L B RCAT A72A o B S VA RB Ca Al

assigonenmesbptiyicaleddeegeed ihrfitsedanto of pieysack @ckdieast are assiglhediarea,
.gjpecificio ical a]ddcil ss of .a user %ata area, or to E efeFt mana emen{
assi QYRS PLPENGHS 2 A ERRe o RSB PRTR P VAR AR GBIt Falygement areas,
and assiigadent obttindefeqpanamageensrintifatethiivtite Hystefecmanddeenahetaets. The
s RRE et kinlormatanmay nslide ass amentniomalon AN Pfcates
g%I{Hnas&gnmen? 6F phy&@a?l addresses n firs parfjs 0 {heatra%% EaAEa
the wsneiiterdidtat anapagassigraren faf plhysitabaonasgdsfatskstand pasoatary
dere 15K 9 deslect management ioas, a0d agsignment of the defect
managemgna} Information oafhg 8e ect managefment areas. The
assignmehigof¢Hestiefect deecigeanegd irdiorhapdiorhay ithge distféadted defect

management areas indicates the use,qf.the defect management area, for.
e B AT U e S 4 S ey F e ee g o b & fizonta
line.reptpanteol theghic @lspHss sppeeaireaetsigsedriguserddatroavsaa 41648t €. are

_ : el def _
s EOEER MR AR 155 MR SSERITALSE e
addrisespricstapa pssightiie pHykicaimadadgese sipaessat® 4G 5igned totusmipdiatdo logical

s A58 AL S SRR S I RORe Al iy
managfaentrfanddgedvititard asstBigin.ef MeunbRamiptenddIDg&WV is available on
http://www.licensing.philips.com/information/mtr/. In the logical space of the medium the
DMA s are not visible. This means that if a large file is written to disc even if the entire file
has continuous logical addresses, there will be DMAs included in the physical address
allocated to the file.

The function of the defect management areas is determined by the recording
format and the recording area layout. Although the use of the defect management areas is
generally defined, the actual location of physical address for remapping erroneous locations
is not prescribed. In particular for continuous data the remapping may be inefficient. The
defect management reorganizing unit 34 is for reorganizing defect management information
to be more efficient, which reorganizing is described below in detail. The reorganizing is in
particular relevant for continuous data, which is to be reproduced at high speed, usually

called streaming.
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addresses. An example of a defect management layout is the Mount
Rainier defect management for CD-MRW. A description of Mount Rainier
and CD-MRW is available on
http://www.licensing.philips.com/information/mtr/. In the logical space of

th di the DMA ible. Thi thatif a | filei )
rton to TS GORAIP i DA oD S IR B oL A delawing

functhﬂf@wIhél@d‘ﬂMﬁSlmhady@@ntihad@i@mcmsadm@@m@Il@mteﬁ itefdhadilen, in

parti e A TR AR L T I VAR ARGt e e Jp{ganation is

detecteti¢h matiagiantaptyredsiis) gesenily fdefics diifecoatt Uikeldigitily @hcoded
roneous loca not rescrlbed

. | add f
videf A 00 U R S R LA T dsess o
strean\af&ytyp@nagenmem beafgactizing uamiiodd Waf]y saolnmrdztegudgfmtdata type by
anzliqgement naé {matlon to be more efflc:| ich reor‘%amzm

MONYQLAGHOG BB 19 LA MR FdSTIRANHY %’Tﬂa %ﬂ—u(%ib I'EPe(%?R{%‘iﬁ”'er
infornatiowmeiodéta, ofthehdetdayipe, rtmleotlugacuanahygie memMaltynmumbf the

0 The continyous. dat n unit 33 ure 2 performs
reco A AP s ST e b At DL A e A Rnous
logied hitrrkssobnyoistatheretorpedtiowaoresptinuéndatikdoltkedigitiyat adodssi range. In
at e recorded i rmatl is d tect d, in particular th
aen AP S T et e AT RS S Eive high
datamate; streamunxjjaforldandmfa)rnlata)hké' Pwmpmtﬂrddmanhgebemt&udmﬁorthe ertlng
access or .str t ta can be detected in varlou

com e B oDy e e e SO R LS Bormputer
inclueimip i reg l+ioveriati Ariher détiEtiog o€ condl aouerecofdingatian ahati detivasef on the

th ete datat e from th ucture of the
amo S e A R R B R S R B et
new lidatkg fEacmatiog mas 40t tegsesat @tdoetiy e do geeikasovbatracbldddarmiee at regular
In,[ervarrespondlng allocated physical address range. In general contiguous
recordlng is required for real-time information which has a relative high

data rate, igpeatiduleas\vided haticenmmmiedqmehgapie‘ldﬂsdatg stay- eedresido@dts. A

crivi S AR ORI ISEENEA PUINS SOLRl N, or SRDRIE AMKIS our o

mmand from st computer including a re on 0
conseqnﬂrg;tmfshmd:camivwmagedlsm lieaddasitel comthentlS rdnroatioof (dtearblogksad and

writdS) %W%%n‘:&%% C%uﬁ&u?Xt&‘?Sfe%?&%‘atﬁ{ﬂt% 2 b ?ag?a‘r@fgf&

new havmg logical aadresses consecutive aét wri
“cor'mgudet bdgulﬂudattemfafa;le entry (according to UDF in the file identifier descriptor) or

a streaming bit included in a sector header, in zone-descriptors, or a streaming-location
bitmap of the disc. Furthermore the use of the information in previous read or write sessions
may be detected and stored for later use, e.g. by saving the nature of last activity
(streaming/non-streaming) by the host on a specific location.

In an embodiment the device is provided with file-system knowledge and/or
knowledge about the content recorded. Hence the data type can be retrieved directly from
that knowledge. Alternatively file-system and content knowledge can be requested from the
host system by interaction via the command interface with the drive.

The defect management reorganizing unit 34 is for determining, via the defect
management information, the physical addresses of remapped logical addresses in a logically
continuous address range in continuous data. For remapped logical addresses in said

continuous address range the locations of the physical addresses are analyzed, and if the
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Typical drives don't have knowledge about files, e.g. start- and endpoints.
A drive not having file-system knowledge can detect streaming write and
retrieval behaviour as 20 consequence of host activity based on
read/write command information (streartiing read and write commands) or

Ao o o Sl on et b cramne o o

perf@ﬂmugerme@r@nrﬁmg @faﬁee@efuclagﬂmhug@tgaéeﬁmwrﬁﬁmf ; nhelgdexemby
zone-descriptors, or a streaming-lo on bitmap of t ISC. Furt
e R SRR G T AR RSP OB EAIS S OLAOR DEVG) BEess.
whidteieiedaarnssoredfer itigsivaeadtigsiys sheiid taapped dogfdalsidrtvits.
e B e R R A PR ESCR
addrbsuwredgeaaigelﬁftimg|camedter£cmedada ﬂwlegle@éf@mmagpmmmm Remapping
Il A L o D DL B A 6L L S ghting the defec
tabldsteraclicate/inetheve assirandnngé tiacphysibalreidieee torthe fefieat address. Due to
the e AR e Bk e S Rt fges n the
logicrdiyresstsuoua dodresdlyarmgentarulos setriiles froang eing leaidfectonsndgtmdnoarea.
I d t dd th

ocatons B B R P BLRLe B4R SR A e Hpyifagnd the

defeaﬂdeeageman&rhmgﬁmlzlng/amwss dmfetret pmefnagedmsm smwateadefect management

reorﬂgnlzm ?EOI’] iS er OI’ {ﬁorﬁ[f’i iZin fthe defe
process (% ecor el orma xam a computer
ment in orma n IS ac eve remapplng at Iea he

programappénbébgmaﬂaﬂﬂdneaﬂeﬁl mgaadiﬁquoﬁyEMI\mohhmamudamh tbe recording
cated clos to other hyS| esses of said re

d
of |m% mation in era yg[ |caP c?cfresses 0 t%e rec rﬂ c%P l‘)ﬂocatmp each block

dresses. remappimngis th ange Sica
ata pMeaBadﬂr%napﬂmiﬂmg(chmMmmItnylnkad@esséisagtoahaqw;eixsabaddresses

nasin ed fect mana area. Rem ng_includes writing the
and 0 e R a T e Rl R A OBt ane
ma|rttﬂnﬂemgtmmderfeaerﬂaeagemeaﬁsrg‘nmmhioof@dephybwb&lmmmtdefaet management

oSSR R 8 OB R S0 LRI i

Iy CBAtinuOUS
streaaaidebs raalgieneadabe | e¢ridgial Wmao@dmgld@etemonaﬁagemmgrfbareajom data

like §eﬁ1§ﬁ‘§9rt82t%tﬂi%§“ "BHaﬂf H R E%Eﬁaﬂ?é%ér%%ﬁﬁ%%’ﬂ él'i‘bﬁ?’ and the

managemen reorg ng un can ormed as a separate
defect mdﬁggmﬁahlowsdeemamdegeiemmwmamaﬁmegotﬂEngIeh@pntains

o R S SRR R AN Eos
various DMAs to get all the blocks. Figure 5A shows a recorded file and remapped logical
addresses in a non optimal state. A physical address space 40 is schematically represented by
a horizontal line. A file 53 recorded in a logically continuous address range, which
corresponds to a physical address range 60. The recording area layout defines distributed
defect management areas 51,52. In the physical address range three errors 54,55,56 are
detected. The first error 54 has been remapped to the first defect management area 51 as
indicated by arrow 57, the second error 55 has been remapped to the second defect
management area 52 as indicated by arrow 58, and the third error 56 has been remapped to
the first defect management area 51 as indicated by arrow 59.

Retrieving the data in this example will cause three jumps back and forth to

the two DMAs 51,52. These extra jumps will cause a considerable performance penalty when
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15 of information in blocks having logical addresses on the record carrier
by locating each block at a physical address in the track, translating the
logical addresses into the physical addresses and vice versa in
dependence of defect management infdidnation, and detecting defects

and maintainin %ct ma%gP ent information des ribed above
tryingi{g ﬁ@f@&%‘ﬁ%ﬁ%ﬂ Rpaylgetoind %%é’ﬁé‘f%%‘ﬂ‘. LRI move the
remdﬂ@éiﬂdﬁda gﬁalrtimkpanmﬂm lsnagl@ﬁllgr@mgyh@@@mg 121 @ir@mn nmﬂtorrhg capability to
real-time data, like ally encoded vi or non-streaming for rando,
do Sy OB S OGP LA 108 SZe LA PR AR Of he DMA
lnformathngl:‘rrg@&%@h@m@r@mgmma#@mmmaﬁgim&mammement
If.a file co ulti a ed black Id ha to retrieve
aren iR L B 0 to ARG AE LT e Brepied e pped
froﬂ@f&@ﬂ@@m&a@mdeﬂédesamtr@rn@qmﬂctjhigmahaﬁ@aﬂdeassm BRas
timal s te A hysical ad ress ce is schematlc
indicep R ARONERY T SRR S5 s T DYeD cajoed and the thirg
erroucaﬂhlaslbusnaddrmdafmga thdfiist defeespanasetneatnysisakadidessond defect
ﬁﬁ%o The reco %lna%.g $a Ialy %g efines distributed defect
manﬁgg 8 Aleh %raegég oA o e ical address range three errors
54,55,56 atancmeothdweﬁhﬁ)fltatg&rfde§deham lpeets o@mmpmﬁﬂlémmeefmsganized to
defect ana t areg 51 as |cat arrow 57, t e second erro
Sl RN e R NN
file mcbn&tmmbbyoa{rbmﬁsf@mdqelmgémdmrarmaS@Hn&sakmenme(napmdrtepmmg e.g.
first defect. management area s indicated by arrpw 59. Retrieving the
cont g R A T G T B AL R Rt St e Seeone
defetiivhasdgrbeht Bines a e iCAVi s parvind ictticecd mmsmi&méi;eqnmnﬁgrmpmclecing the

respgﬁﬂl%tgo\r'lvsheféﬁt%/% It Lgng a%l eas'sanr'\n 3 m|n E1aV'O F]ran r§P geF c?tmanagement
viewpoin SEoRHIGA 810 oved e remappe at IS"pari of a
areasamytbe‘lwmdrdufbcampnmgaMerﬂmmaeaféMWsTdaﬂ;capmwl% de seeigart of a

lar 8(\;’ ousl| eerrqéj nt on the size of the file, number of defects and size of
I%ne DMAFigtre sehows reorganizing remapped data to a single defect

managen@nreﬁmmga‘h@henmmmdedadmthefremgﬁrgﬁm’g|sm6|fgararzradgérd1&)r

e R e R [P S i SRR A AR RO et s

managemen area b2 as |
detethén@mpﬂhegbfe%mmdmmnﬁﬁwfmmamme&mcdhmgedemfcptmsmtdddresses of

f .
e GRS SRS 0 DR RN N E5 g
numéer efnblodith eret fetrikureseffidas xeingla gefest ofanaghracfilatne frerothaseted physical
addr%%%é)s ﬁ@"%?ﬁ?x%&%?&g@'&?@dﬁ%réd%?‘? A5 GRL ALY ISFR5B0% g to the

he continuous
respective block is to be read. Then that block is provided to the output, and the buffer space

is released again. In the practical example shown in Figure 5B, at the moment the drive
jumps towards the DMA to retrieve the first remapped block, the other two remapped blocks
of the same file are retrieved also and are temporarily stored in cache. This results in the
drive making only one jump towards a DMA back and forth retrieving the entire file.

In an embodiment the drive decides to retrieve the remapped blocks already
before starting to read the parts of the file in the user data area (i.e. parts that are not
remapped), so called pre-reading of defect management information. The drive needs to
decide about the optimal length of the streaming read sequence to anticipate for reading

before a next defect management area has to be pre-read. Usually a host system will request
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file is remapped to a first defect management area, while a second (non
overlapping, e.g. contiguous) logical address range within the continuous
data file is remapped to a second defect management area. The DMAs
can be retrieved consecutively during rd@roducing the 15 respective

s B B S a R S or e
read Dt@/arcathxomrtﬁermmnaﬁa@e"mmrér@éa thkigg iedecicoimnagrmientieniag.needs.

For readl nuous data the reorgani unit 34 is arrange for

et T S AL A AR A b SR e oo s
embtﬁﬁlmﬁmrthEIratotdedZﬁtdefrerﬁmgGAvI@ ik gieliest sranmgesmapped blocks are
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indicairezhidyr atrblo @6 j sumialéddit doe ther Bﬂﬂmﬂbemmbpé&tcsmael%lmatlon in the

st R RD AR AUFRE Gy b Bt ey ek TR ot e
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phystrabadtinesses thieddfeots decieam holg edribv @ tter oftheppectdpocisqliegioy Ridresses.
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Due o e R S O BN b VR SRRy SR
buffenfdxnma;rmadi’rtga:dns&zmtamjﬁatts oliettiel ecabioub el atptintalltap gtiteof tet within the

DM/§\t rrgab%ﬁg ﬂg';a (fﬁebgquetrcs'f%e&e fsttrrle d' %”Refl%rre aurnr((%‘étlgj %aeucs:[e data in
hertarea e pre-rea R y 5 sys m will request
buffdr@ odatbralmuddmsmadeﬂsﬁdan thasitptalrfdd. Hence the drive needs to

allocate b r space for ading an amoun ofd a em
creae, T ALt QLA BT L AL R AR uing o
CD- FéMgalk/ng%Mdﬁmeﬂmmagﬂrmmmi\mmﬂmddﬁedhmamgmdmems used

o BT S B R O R
infofirstidefentieranagptimaidiscdas bﬁetra)dhmstmd cb]‘utltmtfﬁ‘smdfermch as a magnetic
narclJRRGSRENIAICR R AR INERIEU Y AUGHEA IS 20690 SHIGh 2 BaSno

been remappe to the secon Ion |n efect manage
excladedhbpeesenvdiohtubebglamensss, stepj;mertrthm@rﬁedsartdah&merd a’or ‘an’

prec %m‘ﬁ%ﬂ%‘i’etﬂe%edﬂéégw&‘fn%%%@]@égﬁ%e ru?ﬂcg Jfé?%?é]ﬂ?%’?‘&%aér%ﬁr?&é‘?hat any

by arrow
reference signs do not limit the scope of the claims, that the invention may be implemented

by means of both hardware and software, and that several ‘means’ may be represented by the
same item of hardware. Further, the scope of the invention is not limited to the embodiments,
and the invention lies in each and every novel feature or combination of features described

above.



10

15

20

25

10 organizing is that remapped blocks with logically successive addresses
are also physically successive in the DMAs. In particular for a large DMA
it is practical that the order of the physical addresses of defects
corresponds to the order of the correspi#ding logical addresses. Due to
the grdering consecutive parts of the DMA can be retrieved in a relatively

CLAIR: buffer during reading consecutive parts of the continuous data file.

1.

It is noted that within the 15 DMA parts (corresponding to the buffer size)
no strict ordering is required, because data in buffers can be randomly
accessed or easily sorted. Although the invention has been explained
mainly by embodiments using a CD-RW or DVD+RW defect management
system, similar defect management systems used for other types of DVD

and BD apg:giHitafle fab RRRYIRGIRREBKSAIARCIRIRAIAG TR iR Infarsaadiotnich

carrier an optical disc has been described, but other media, such as a

devigggRaRidsasard disc, can be used. It is noted, that in this document the

Worge FRIRRHRARS (RS ETe @MY AR PIEEIAER Bh AIRRORIQAIRRIS Sresenting

steps than those listed and the word "a' or "an' preceding an element
doé@dﬂf@i{@ua@ﬁ@prgsgnce of a plurality of such elements, that any
Teferpfiet PieHHs (0N i riEbHtFBRINGARE RESRGIFIAIN R RENNESHIOR Bdiysical

be imﬁglemented 25 by means of both hardware and software, and that

seEHESMIBAR. TGk e (NEQERESALRPIRR ISRghe item of hardware.
FudhgredifgssrRSs B INedPHaRdianTs etk EQ%&%@&W@@H@EH@CQ%W%S%

the invention lies in each and every novel feature or combination o

feallifed efolRiip &t daRRHENea ot HRfRgiaanaeied! 17 ¢EBaahg
InfepERRYoRRGIAR MUY logith ASAERTRS (N teR A AVIRRLRATBRN iseS mation in

recording means (22) for recording marks in a track on a record carrier

repfBSEh G RitbrAeRT M arRl s BaPRASTIRBRINQIRIBR Edid MR EEMapping
theifpsioreing AvdreaaUa sop aehdNer aliagr sale2dAraaRyMADH SRR physical

the control means comprising - addressing means (31) for translating the
logREa eRicPEUbEIN A RTEGH Iy 8l Al tBiare sbwsicahacdiess Bra dgfect management
depgndence on defect management information, - defect management
means_(32) for maintaining the defect management information in 10

defRAHdpkaReiRE Cea &SRR df P hisHidma TR wialbn SaBRYB AR ess
remaijaing blatkadvriem inficatvie irianstatnotreaigall RAdRFRINIBAYded
mapped to a physical

video, and
- defect management reorganizing means (34) for

determining, via the defect management information, if the physical addresses

of remapped logical addresses in the logically continuous address range are located in

different defect management areas, and

reorganizing the defect management information by remapping at least one of

the remapped logical addresses to a different physical address so that the physical addresses

of remapped logical addresses in the logically continuous address range are in a single

defect management area for facilitating read-out of the remapped logical addresses in the

logically continuous address range from the single defect management area.

2.

Device as claimed in claim 1, wherein the defect management reorganizing

means (34) are for remapping the at least one of the remapped logical addresses to arrange
that
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address exhibiting a defect to an alternate physical address in a defect
management area, - continuous data detection means (33) for detecting a
logically continuous address 15 range of blocks of information, in
particular real-time data like digitally entbded video, and - defect
‘management re ani means r determining, via the defect
BRI AT B M U SR b Gy
gd@mﬁ?m toeragicalte ¢ondimaiopsi a%drﬁm tefge maﬁdgfm@ﬂ 4ned0
ifferent defect ana ment areas, an or the defect
e BT ARG RCELE S o A RAAGE GG A 9E Reppdegilly
logioatindd (s SBRIPS aadgéasaretmippsttai addtess sefébatrdragimeitakea, and
adgreises of remaﬁ%ﬁa ical addresses in the logically continuous
]

ad ?8 Yy %5‘?{&38?8'1 éa%%éferﬁgﬂa(a@%%%' fea for facilitating

read-out of the remapped logical addresses in the 25 logically continuous
address range from the sipgle defe t mana nt are Devic
3. Claimes 1R % UG o GErEcO R e Tt LR G hedbea and
the sedbhaefoctrerragpmentiecatdenshywiebf tuhsecuapped logical addresses
to arrange that 15 each remapped logical address in a first logical
address range in the logically continuous address range is remapped to a
4. first defedDevicegrertabmied e |ainch, reherpipetid agfeat addegementrsecaniking
ress ran ein thel |caI ntinuous add BSs ran IS
e S L ORGP A e e AL RpLgapto arrange.

for ad;bmnrrappe:wre@mabaghsssase inenlayieslagujoiregs Baripewckhakglaatheddntinuous

claim 2, wherein th flrat de ect mana eme tare d the se ond d? %ctr
address rarbgee anltlmFrlca Irres é(s% %’éresse |nt sSin 8 éfect
ment area are p ysrca ly onsec eviC ascarm

manemmmemt wbﬂemmeﬂwrﬁnf@:wamwmamrmwahezmgrapMHSQM) andréoses.
remapping the at least one of said remapped logical addresses to
arrange, for all remapped logical addresses in a logical address range in

5. the Iogical])je‘dcalaﬂmdnﬂedddrelaimdng&leaeiruthedcmlimudes ddita detection means

corr ndr hysical.addresses in.the single defect ma ageme t area
o R S B R SR e A
monﬁotbreglm:etmmiagr@dfmmtmm,in wartieiatiyy contitarogsadataletetiionps to

different dafect management areas during executing a single read command.

6. Device as claimed in claim 1, wherein the defect management reorganizing

means (34) are for performing the reorganizing as a background process.

7. Device as claimed in claim 1, wherein the continuous data detection means
(33) are for detecting the continuous data

- from a continuous data indicator in a recording or reading command,

from monitoring read or write commands exhibiting a streaming behavior,

from detecting a streaming indicator in the information on the record carrier, and/or

from analyzing file system information.

8. Device for reading information in blocks having logical addresses, which
device comprises
- reading means (30) for reading marks in a track on a record carrier representing the

information,
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(33) are for detecting a condition for reorganizing defect management
information by monitoring a streaming performance, in particular by
monitoring a number of jumps to different defect management areas
during executing a single read commantb 20 6 Device as cIaimed in claim

e TG G T ST L bGP L0 P BbblEE a2 physical

clajméddninleiatiack/taeaiorinel mﬁmwmﬁatﬂgdetectlon means 25 (33)

are for detecting the ¢ uous, data - froma c uous data cator in

A S R R e T PSSR 6316 Btaresses
comandsm&ahmdgoermwmn@éfehawmagefm ilefeohinipa, shedefoy
indicator in th ormatlon o the record carrier, andlo][ - fr m analéz“r\ll% for

fne@%@ﬁmﬂ? 8'&[8%'%% é%%%ﬁl'gt’}%%ﬁm;’r% %ﬁ‘ iA'bI8
havragslatiiepé wyioalsaesre\sm:nhuaugmmppeainprmwsumddwmwmbﬁaﬁg a defect
for reading marks |nat on a rec r,rd arrier repre entln%&ge
oA e BT AR e AR RSty ocating
-cachfettchantgepitysinalrgaiiriegeneahe (B4rtorthe control means
comprisin ddressm for translatin sical a sses
bl TRl i S e
addrmseta@aemappeﬁbmg&maddnesmf&ca%maﬂ@gemnant:mfmdmnmatgea@nd
including rem t| n indicative, for tra slatin ogical .
crose TENEaY e e OB e e AR BBy  singte
defeathetamtypieytsmahmjduewermatﬂewstfmanptwnemmimasesnmd&femmng to the
eme t,reorganizin S 34 rdeterml via
set OmBH%g%"’r‘r'] fjln ormaflon %PE% ysmgfei%? ressoeqsctﬁq contmu%Fs address

rangidicHeaddrbesasrinea ddgetatyeconionkoustidiessrrangending remapped logical

reor anl in the gefect management information by retrieving, from a
addresse gl Zt %[
single management area, a number of blocks from physical

addresses corresponding to the set of physical addresses of remapped

logical addresses in theI aﬂ %{{He Coruou,s dre{;ss range ingug}‘lenn&the

erein ect ma anizin
number o retrlevecfllgfo responding remapp g g

means (34) are for said reorganizing the defect management information by retrieving the
number of blocks before reading the blocks in the address range

10. Method of defect management for use in recording information in blocks
having logical addresses, which recording comprises
- locating each block at a physical address in a track on a record carrier,
- translating the logical addresses into the physical addresses and vice versa in
dependence on defect management information, and
- maintaining the defect management information in defect managements areas, the
defect management information including remapping information indicative for
translating a logical address initially mapped to a physical address exhibiting a defect
to an alternate physical address in a defect management area,
the method comprising
- detecting a logically continuous range of blocks of information, in particular real-time
data like digitally encoded video,
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11.

15 addresses are to be read. 9. Device as claimed in claim 8, wherein the
defect management reorganizing means (34) are for said reorganizing
the defect management information by retrieving the number of blocks
before reading the blocks in the addres$#ange 20 10. Method of defect
management for, use jn recording information.in blocks having logical
‘2RSS WAL HE e BRGE O TGBaR R HHIDR pbciea el
addeaspprdlvgickicildrdseeid dalisyicaliposhaingtbeddgisalad@resstsated in
into &Eépﬁ?@ﬁc | addresses and vice v%:qsa in 25 dependence on defect

§ i

ma?in mgﬂggl?'gﬁﬂt-aﬁ?%tg ing the defect management
infosargtinizimgdatetiforanagageemnistanéasnition dgfeshappiragarteast one of the
information including, remapping information indjcative for translating a .

o IR0 LN PR S LT Bap Bl Pt e

to anlditaseaist physippbddoyss itldrdsfectirmpo dgrfivaiyt curedn GoLheddress
method comprising - detecting a logically continuous range of blocks o

i SANEEGH ) Bt S hAER BB A& g e PN B R BLtL) he
detestingpeddotiicatl efieict sxwriagesiegicalforeoationous it Ry siraje from the single
addrjsses of remapped logical addresses in the logically continuous

adcqlte ggtijgﬂr&aqu%el &84 in different defect management areas, and
reorganizing the defect management information by remapping at least

o S AR PSR o

infoltogidadyvcoictinuogiaadd mEsatian de caesenpsiogisod edert foandgemethbd as

. al
clalrpéa

[ea foi facilibating read-out of the remapped logical addresses in the

Lin clainy 10, .

gically continuous address range from the single defect management
area. 10 it. Computer program product for defect management for use in
recording information, which program is operative to cause a processor to
perform the method as claimed in claim 10.





