WD 2004/ 114308 PCT/ | B2004/ 050929 DEVI CE AND METHOD

FOR RECORDI NG | NFORMATI ON W TH REMAPPI NG OF LOd CAL
WODDRESSHES TO PHYSI CAL ADDRESSES VWHEN DEFECT SPQZI04/050929

The invention relates to a device for recording

information. The invention further relates to a device

for reading information. The invention further relates

to a method of recording of information. The invention

further relates to a conmputen program product for
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R i (g% ? I'n recordi ng syst
in particular to defect managenent when
continuously recording real-time information such as

vi deo. 10 A device and nethod for recording
information on a record carrier are known from WO
01/ 06512, in which digitally conpressed video data is
recorded on an optical disc according to a video
encodi ng The andmbﬁi reldtesito emrrp foe rdchrdinlyREGafior nat . The
appar at usfh entl l’rl] Purttherq’gates 1o a(a V1({e%§r§'claadk ggnﬁ(ﬂ ?9n

i nf or mat i on, cor
vi deo 15 Thn m;mn fugtheri rdates tstarrr@ﬁmd off reGorrfiieg crfamfpmﬂm ocks
havi ng a goRL LR HSht Q tgsatl) ufe? ﬁroéﬁﬂlgp?odu& fmtrgc%rdmg of
track at an all ocated physical ‘addreSs range.

5  mByptigr addresses constitute a conti guous storage

space. | mnp [n@éﬂtl'oﬁ Qelatésh@thé 8610 bliefd hin8Eent¥BYin @ééfi’d*ﬁg Eystems
def ect | the track, .in arti.cu

r
ﬂﬁdé‘%/@ﬁ‘{"iuﬁbtpg tiﬁ‘ft &@Raaﬂwewh%@a%w artec"éd‘%rgg 1L’f‘”‘?ec:mf%m’a“"‘on
plysivideb. address. These defects m ght be caused by
scratches, dust, fingerprints and so on. Logica
addresses assigned 20 to defective physical addresses

10 are renapped to different physical addresses in a

def ect JRQE Metﬁd'dqgr remriﬁ)ﬂo%nbﬁ%l{ 91@&9@ Sarffer are known

fornance pena as this remapping I ntroduces
B 0682, trh\@l@kxg igitally compargsed @idey) datagipy epcgréwnbwpws%%

%C('%g?nmvms Bt @RRktariRRAE[r ex@dpibl e MBHG2ABEAE. qihas;ipga@& has
el ay
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15 in@agpion inl sstreped ofpﬁ!bhmhaﬂﬂn Blf)ckts h&vingi adﬁﬁtmﬁbds&ogi@l :aldfeBsErﬁngaﬁl
tg{é Fr%a)clélg{] a[nglﬁgc%% B e51rcz?1 Vﬁdr%sﬁ rr]a%%g r1"het: OgIC%I %?cﬁer:sses fcorllswfu% a Cf)nt}%uous
jtragerspage. e pradtive, tipdedosd @otenmby ¢)<d)§;>1t Jefective drrss the traxécem
éa?tﬁcul% Q&e‘fe@gpﬁwéﬁt%n 'ado%?:kftd lleqecof%ed QL %Eécﬁmﬁﬂxfsﬂah%di‘%%oﬂ&e

each error Sl Cca dr ess
Jednsyenight peepgsed by acratpl}eé @u%,rf@gerprgmsr 288 69 @re ogigah addresses assigned

20 RBAELLRUbBSICA aauf&b&rare%map%le@&) MRl hIR aikds QL $h d REMI TS
in storing the i deo streamin a nunber of junps, to

mmpwqao%%ﬂa@amg Pirgdusesepsrionencs oAty §yBgemapping introduces
PladvenBaQOtht 0FRAZRad @PLY, ah&pRsiblP BkELinedHim kdiiohd y@Bd | ON

adJus{IJr{‘egtVan((ii rota%or?e;{ ﬁ Igyrg)f’loo prgveer?t%reguen(%umps it is proposed to not only
remap the defective physical address but to remap a larger portion of the video file to a free
25  area in the user data zone on the record carrier. An allocation manager which is part of the
file system is informed to update actual logical addresses used for storing the video file. A
problem of the known system is that for each error in the physical address range a jump to a
free area is required. In particular a number of relatively small errors results in storing the

video stream in a number of jumps to remotely located free areas.
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reproduci ng i nformati on bl ocks having a continuous
| ogi cal address range on related physical 5

w@odanasses, whil e obviating the anount of | unpBCT/DB2004/050929

renot e physical addresses. For this purpose in
accordance with a first aspect of the invention the
device for recording information in blocks having

| ogi cal addresses on a record carrier conprises
recording nmeans for recording marks in a track on the
record carrier representing the information, contro
means for controlling the recording by locating each
bl ock at a physical 10 address in the track, the
control neans conprijsing addressing neans for

t rans| at i Tty 2 pliect pighg fRygutiopyig peyidad g’fsﬁ‘l‘%&i R cal
&dt&;ﬂ@&fgeﬁfomdon/m&s e cbﬂitmd&l@ edpitan@ereafrange be flated physical

t t f
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al ternate physical address in a defect managenent

ajdeess in hsriferly tis GautiobpeAns Py risiag addFss g m?%e%ﬁ%tr%rlalﬁtlng the
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bederd iha gefeed ﬁmhvmai aﬂdrems llowig the defectrand enddbogian récerding means

P g&%f)ﬁn%@@dtlﬁ&%wrﬂgg JEAR ﬁortl&{ offa?l@g't 13:%) leJPBIktﬁe éoﬁtnﬂlotlsr lggxgal

on the record carrier representing the I nformation,
prrey igPeenreicend pprtiongirndohey pridghe %lecaieéavmsw@l qggressgange fvego
gaafred] ock at a phyS|caI address in the track the
control 30 ans nprising addres

sj
transl at ififgt ?Pieaﬂ’ a%ar&ﬁ@g Y8 2 pagp ﬁs%ﬁ r%ife I%V&H?°Q§§8%‘°e

o badihCiRfoviedtisA in Hnoode@eamdan@ e calgfrietreddmg a@eﬁmm reading
or ma
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L e L
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%%étljol %ﬁgé%t B&ﬁﬂd@@&%&r&%&%ﬁo&nal%@é fémrérgﬁtu{goi logical

an of f set [ ocal ran ySI Ca
gjdlgﬁsselgglélgl mappedp g Physispleaddress exhibiling a defect to an alternate physical

address in a defect management area, and offset means for recovering local offset
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translation for skipping a defect. For this purpose in
accordance with further aspects of the invention a

woreiohoo130and conput er program product for recoPdi/mBR004/050929

and/ or reading are given in the clainms. 5 The neasures
according to the invention have the advantage that
defects, once detected, are locally skipped and the
series of information blocks interrupted by the defect
is continued innediately aftier the defect. Hence for
| ocal defects no nps. to defect nmanagenent areas are
ey Tptioador aggiag S?tﬁ‘éa lofrd rq58¢ of RirsiFad acfdéqsmw sBid aldress
ﬁhiﬁhﬁdinfelfskt@b@gkaefe&hat are ski pped due to defects.

[ i cating

Local off information is erated i n

Focal 20 RELGUPiRRCBRatshy I Bt e SLE Ferman sginos

prar doinputeri p&ogmcmmmdfat ecbrding &ud/odtehdingas kive: in ey Rigal

| ocati on L, St a Si.n

i nvent i onﬁ?g&a ures cordl gq Ehe tuﬁfgnt]rog vajtherrgvant@geotaﬁt fef)tﬁ once
Het¢ctedagre igediip eltlgped» nncuhe seemf dhferamationeiockeiyteiyeptaliedyeiot detct is

Qdﬁ'&h&ég u&g&r@é& V&}gthé Akedy enbeefoiﬁ BgaL 1 HlrGhGH Jﬁfﬁpﬁo Q{fécqar y

def ect i st reSU ts In Ipplng ects,
HARPEPIRRL ¥ E3 ATerrAurPd Wheses il end Beffienss Bsméddiy|thnwiumersof bicks
thef ££dkip &Dd'ue RXRNRAs 8RS oHES GrltdrRB6hnl 1@&%&2@@%&5@%%&

Hence t defect |jst, canno be updated after
PR QS0 T i0e dis 84 RE o8 SOTGHMERE =D 21 Slgres ¢ o

ﬂkyylsalmhtloaddlnemg aﬁnostl\ﬂsjﬂlgﬂa Jeinange However scanning a

record c er durin LS

t her ef or 2f SHTENB N PS sed 8h c]ile é‘ggg&gélecﬁﬂnfonr 8&‘6{4&%%5% ona

reeqrd ppiier gpay Deiddtauipd ﬂmﬁoﬁmmgmg hiel oy registbefdee & primary defect

ﬂ@'%@%ﬂﬂs iR ¥1§1§ héqc?e?e {sl hd r&%%gnﬁ}g all & leadﬁl'gssgseffoﬁ&ér%

physi cal addresses ef ect nag nt areas
fiofkrd A Gra ey ée%@@ﬁ in H%?—O(}lém%ﬁﬁﬁ Atpnesahe myimandsifagblist eannot

B upi@abdfrer \Mﬁ%@lﬁg dRY bRARAP tHe RGidniEnt \OF loélgal RS 568 addrddses
Q@H%ICU|ar the frequent junps resulting from

pBPgRgH %‘ﬁ%{?‘l SC*a‘é’fné el Taier diins (ERRtihedy tmtgqnsuming and
muemmsﬁem b\ﬁltt?d’) WRNdeOL S “hlate%w il edniagigiab. Dlaﬁ?g re@Edhg tqaé hmat
rmati on qr oca SKI 1 n e el.e
RSB AR Rl e BE PR o i e o ot
mmaaﬂneetm@dl Tiire mveruscﬁrs hdve sae\v}iacremangecmﬂbmbﬁem at least
lre&%@af; B I S ode@ In Jaﬁ%&MB%qh{h?+u%§9reQuqtﬁ& 0 R

agement ar ea,
gepRRine smah AefRyé pRnrbe avpided. Formaspurmse tbmmwvsakmvageludddam
BEY Yrrdt @iohadtien B p)%&l@frﬁ(ip?ln%lh@ q&"ed@anﬁ @igé“y a8 nfaiatin {g recordmg
%etrleV|ng the series O | ocks. I n an enbodi men
ferdpaticke the end portion recording means are for 30

r emappi Ngn & mbEBRTentS tﬂald@ﬁ&&hé @l b i@ cdringy: ﬁba{ng) @@tf&d
t he nunmber corres in

ddress r
SR e R L R S
mm@an@mmgeat Fites lews the pdvahiagnthatohigratsingig setistatitejuplp ysieqided for

'Iggg%ﬁgﬁ%% é?Mo the allocated physical address

he advantage that no substantia
junp is ﬂ@mﬁmt@dlrﬂemrof thetdevienthexgpd phrgorsecdrdisg wéank hro ddes

MASHERS nbfbd G 4084 fhbdR0 %e%gc/a!e@gﬁ&gféél Qafee 9angeA,' the number
corresponding to the number of blocks in the end portion, and for recording the end portion
starting at the physical address following the allocated physical address range. This has the

advantage that no substantial jump is required for retrieving the series of blocks, whereas in
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wo er4net3ns evi ng the different series.

the event that the remapped nunber of blocks is part
of a different series of blocks a junp nay be needed

enbodi nents are given in the dependent clains. 5
These and ot her aspects of the invention will be
apparent fromand elucidated further with reference
to the enbodi nents descri bed by way of exanple in the
following description and wi4h reference to the

%%co %n #n drawi ngs, in which Figure | a shows a

e CETH ARG FRIPPEd BbgT dhhjocksiippadt of g Hibterept series\at blacks & justrd
@ﬂgbéﬁf&ﬂ@m&&ﬁ&&ﬁ@ﬁé@ﬂ&ems&kgure 2 shows a recording

device, H of .defective
Iocatlonsf:u%J1 §P§H§D§ﬁ8§gﬂfg3§%ﬁ§n§w [ 9PP%g a defect,
Figure 5 shows conventional remapping for a nunber of
defects, 15 Figure 6 shows contiguous recording
av0|d|ng remappi ng, and Figure 7 shows a nethod for
cont i guoubhepesnd piipragpecSof the syentidn wgl be|appreant Gom and elucidated

@Jéfhgﬁ%@x%fergﬁcg W @S exﬂ@o\ﬂﬁnéng %Qstcfl&ﬂg y Wa) 6f &AfSe m%&&lqﬁg

Figure l.a shows a disc-shaped record carrier
AesGHRign Q‘dt"f”é‘é?fergn‘-‘éﬁ‘dthsa“éé‘ﬁt’%‘%ﬂ% drapigps inghiclThe track 9,

bei ng theFlgxﬁslatsh@ws@ifec&means@(tb&ﬁex@)f (to be) recorded
mar ks re ese rmation, is arranged in

{1
accor dan Shﬁ‘g%?)fef%f RPN SEROWyr ns const it uti ng
substantHagkyzﬂmaﬁahhahmgﬂamks on an information

| ayer. %L{rcega'[oqrs ﬁ%{aaPlg%o@%c&Re locht 1onCal |y readable,

cal |l ed 2 as an”’information
| ayer oflégr%éém@abmébhypmngEWéﬂples of a recordable

di sc are gihe g@fo@s @&QerggﬁMnaﬁ‘;ﬂgg ﬁé’fé ﬁ&@ereotvd@feg’tk ons of

DVD, such as density witable
optical dfiigge @§}OW§ cqittigeous resfliae aV@aimgé@nwmg,raagl Di sc

(BD). Furm@&emgiﬁtvahhﬁtho@%@wm to6s idJRiifk. sc can be found
in refere mn. DVD - Read- Only Disc -

(T907) " TESHAFGGT S 7 @?fFré‘BlFé%‘@ﬁ P 'G5fiqaygterence

nufegaisrat i on | ayer by recording optically 30 detectable
mar ks al ong the track, e.g. crystalline or anorphous
mar ks in phase change material. The track 9 on the
recordabl e type of record carrier is indicated by a

pre-e ”bosﬁﬁlge 1al sﬁﬂ%ka[ CF é:p%&‘ feGorl? Eé?x‘(ér%ﬁaﬁdg a: tﬂlglf 9 andka central.
manuf acture o record carrier. e track
5406 e Therteack & bel@% Heppeirned the fagies efitarhg) recordsyl marks repgpsentive
ﬂaﬁ)rﬁﬁ&tioﬁ hs £PakdesacordRe vk b igraBAGn bOufhO LMl Substantially
c{ qﬁrlngg$canqﬁﬂg The track structure conprises
881 orA Yeh NP G CREEr BaY Peeptiggy readable, called
ﬂﬂ@ﬁdaldlélc;’:ﬁlﬂ hRCH ihBARidh BHEIPLDrecdrdable 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
constituted, for example, by a pregroove 14 which enables a read/write head to follow the

track during scanning. The track structure comprises position information including so-called

Furt her PCT/IB2004/050929
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physi cal addresses, for indicating the |ocation of
units of information, usually called information

whb@eks1308The position information includes speRCT/iB2004/050929

synchroni zing marks for locating the start of such
i nformati on bl ocks. Figure |b is a cross-section taken
along the line b-b of the record carrier 11 of 5 the
recordabl e type, in which a transparent substrate 15
is provided with a recordingslayer 16 and a
protectlve | ayer 17. The protective |ayer 17

Al P@&S%?S»fferr%@fm%%@eaﬂa@ gf ynifs efyinfonggtion, @%aﬁw%ecas in
b Mo L biecks [TEne pB&imdhfBghatiayi@éludes stifid syciorlFhSHigd Hat e

stratﬁB of 0.6 mMmmis bonded to the

her Su
%‘é\a Rg%’e%%&?fﬁs JBPImaig OGSy gove 14 may be i npl enent ed
as an i rideint tis ocroBsecdinn ek@\aajngmalmé b-bloéths st catia 115f

ﬁ{?}e‘é&ha%le'tﬂa% dm%ﬁuc% aq%%ns%én‘?‘ sut%ra?@%r it érogﬁé{d o anlg%o%é)%gglrayo

S Surro ecor
nda prodackve lpygr tﬁ dhe prbtedtivé byerd¥ iman corpprisé @fuktlser suhstlae layer, for

PIE 94 in HVIPwherd e ﬁ@&@ﬁggﬂ?&gs a§X§%%H1 stE}?até eﬂﬁgrﬂgﬁgﬂ sybstrate
I nc

Uln real -time 1 nforhation recor

o drem &&@adeé dhibe hask side gherewfn%@rqgr@m %mwheema&amrm@ as an

@B lah BIEvA bR ulstrat® NS AERHal Vir dEOmAEGLH gx%a@ deRathhg
t apdar di ed format |ike MPEG. 15 Fi gure shows a
5‘@1&6*?58??1 #&ice for witing information on a record
carrier "Ifh& reobrd @artigtae 15Whﬂeﬁli@d fs camfyhrtgaiigltﬁl iBformation in blocks

er cxﬁ;c}o? dtleasﬂl% Ien?uila gr%l(e?llo Ist g% V\hn{%rmartlec% 6%%}51\{11n6 reaPtl e 1J§¥(ymr1atlon
t9 dzaremrrh@i apdheeptoarei ccuﬂmtohéy, lireieroiicallac @farngion rmsmnMMy
én@&wqgeoaacé&al {tolé@{ahda?cﬁzeﬁ WrmiiQik@Mprg2L he record

carrier q%gsmlonl ng unit 25 for
coarsel y Fgﬁe*sq % shews argearding Graige fop srifipg infpamatig prp record carrier

didre gk GRickR v&rﬁ&let dr @& Kritabld, Qor%ﬁﬂnp’?e @QIK SrD-HM, br lgﬁDﬂ-{r\h%r
ﬁ;eaﬁll 2.CQ t%n optical system of a known ty
wifer PR s drraning Lheéiréek ‘t“HPeorﬁﬁFF carrier

Wipth maahs 1ﬁélﬁn§antrﬁe ﬁlﬁmlﬁ&doﬁtﬁhgahd raébrdBdar@n 1 §adkad23, a ON a
car

f
pﬁq'l?omrgdmgtgg gOﬁ cn 0 r% ;ﬁ)ﬂllnomn ey elad ?j 18 theggﬁli%}recgmb?r} tg?,]track
and a cawrol witgo. Téne Ihaesl@ﬁ cohpiles. anT)hecahsystdm fofiz kdvem typelfigr i ses
&enAins DO NioPoch RO B1:CH tﬁr%&%h%%ﬂ&q el Rl B b il A 23

ation e Op I Cal aXl S
it aclp@idb iprreatian ley e obdR Feagd a@tl@xafl@rra%lpn beame24 is generated

@Qﬁédléti@fﬂ kdgbel eh@ a3R&did3 ThB héxd FdheAdomi}ides Glot $OwRAN tdiSing
cente he track. The tracki n% actuator nma

36’8%%":;’%‘80‘6% thefopysyof hs epdiafipn beam 2t Alanaihe gRjichl @i obyaidhesp
4 a mm;ng atth@érTat find @bsynolamg e lspA 98 th o redial @esligh Bigthé bedter of

t
BERSE 08 BB e RS PR Soils oy b prti lement or
ngytalteradtively dearemgealtibre:hmnigsha angle hfa reBaongklienent. Faysaiting
) ' b
1{T1§§nahm 4@' raﬁﬁg ?cénﬂol‘rf‘éax% %Qegé (%agi Allé fdf;tg& ‘rfle rlwerks 18 ];l%elrecgr g]g

orm 0 areas w I On coe cie
Iapier. fTby mprks mayolhn in e aptieally readabidiforgs ¢.g.dhthaiformebf wieesrwith a
SR ik dffﬁlzeﬁ{ it Beir ﬁﬁ’r%?nd@r% ,%ﬁme@&h&%ec%Ldu%hﬁﬁl?ﬁerials

change nmteri al or int areas wt
sHilras 8Ys: alipy oF phaﬁea@lﬁlae imaieriplogy igihe fasmef aregspdinatdiveqtion of

GAghdtiRatiod | Hﬂﬁfent ﬁimi ﬂlblla ﬁﬁlrowﬂﬁ‘& rBRfedivhG rbd’érdmg in magneto~optlcal
net o- op ri al For readi the radi ation

in
W%ﬂgwabﬁ?féaadw “teﬁéd‘?“ﬁf‘ Eﬁﬂﬁ‘é?dl by ihq infompatipy %a%f%ﬁeéfad P2 detector
ddetealtpe, e.@fa fouriyatitdnt Siydgin R 1@ad 2 HOgthertlhg dirén kighkl ade,
in the head 22 for generating a read signal and
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WD 2004/ 114308 PCT/ 1 B2004/ 050929 6 further detector
signals including a tracking error and a focusing

weeeoanissiginal for controlling said tracki ng apdI/IB2004/050929

focusi ng actuators. The read signal is processed by
read processing unit 30 of a usual type including a
denodul ator, deformatter and output unit to retrieve
the information. Hence retrieving neans for reading
information include the drive unit 21, the 5 head 22,
%%% positioning unit 25 and the_ read processing unit
SrTRECS\EE R elykpe  Gekingprrerand pogeigsTTAI graldprconilling
Rl DEREIRE DY fodusing Afalatord. mﬁ&EJﬂ&tgnﬂﬂs ﬁr&egsemsy RhEprace¥idgtuit 30
s%gmal to.drive ri.se an

RE R e e RS
ﬁmnmatmemmﬁﬁmamdngmmmdﬂhammhgRﬁnmﬁuhmmgﬁéﬂedMﬁnmhagﬂw

P2 By SRR P Gy B S5 2Ry
Pregsasingoheaphier ppesssi3hdipuy eviematiando geretaiea wWriscognd] tagrive the
ey 85, Which nfeh& BRAN e%ﬁlmgtlt git 8% taﬁ@ﬂﬁ(ﬂﬁh%r' aﬁs%glla?rgglr%%

usual’ly from a aser Witing readl ng of
formatene a8 A H’fos\lla%?@oqugghedwﬂ@g pp%londvask@sremwantmg the

et ioh | |afég0rme@ bl e re@&ﬂ R:ﬁ‘ﬁér' Tlga Rick a6 BRIy GREHs %chE o@§3
- kno fromthe CD and

%"g?%fﬁfgﬁ? é“‘%lﬁ% Pﬂes?f Vt?ﬁﬁ"t beapy 2 % §f ?ﬂ%ﬁfﬁl@%&n@& recil%voe:dﬁmﬂés rfrom a
laten diode2 Britiag gpd raadﬁig?.)f aiforiaton fdir@ecﬁﬁtﬁl@ on bptidalndisks antifoimatting,

d ad
%’?dé gnger%é{%ta}lg éha{lneé go%gngngesuarea\% QIr Fvlh \1/%‘[86 HE g r theé ﬁg amj1 e

PM@WY$@m|ng unit 25. The control unit 20 conprlses
control opy Q&Htrto[ Wit 26 N conr?e&@tﬁ'plla @mﬁmp]irfég 20 Eg sﬁ.‘s?t&ﬁ b%sato said

program nenory and control gates

HPE Haib 2 E§m§W62% Y eroduipter %t%b@trlefrdg?r‘mssmg anit 3y ermtp 8 deise

sy dnbed poalioimg uhines. QQE‘EJnﬁl)l udiibb c&ﬁbnsé@z)‘nt@l SiRulS, for
a state nachine in |c circuits, The

| enent ed as
D BT E-230" & BB RS GO el st T peHiyanios fh
proetiressna gmetions Ekchxfdﬂigltd mamamomwemb@memgm coftfol unit 20

nds er or.from a host
BEFSloE M SRETERACR shf Rhihs 13 B2 cfbuick a9 Rt 20 sopls e
I‘WQli‘é@g ftnd reirigving Ocﬁfnfqmatmnm m@nbe arratiged or agceivipg se@nkntiofrom a
&gqug&qﬁ%ggﬁnﬁﬁ Jfor adding control data and

formattin data as information bl ocks according
to a pred®finpaiging ¢ pioesstes the andimend/og vigeo toymitsdd infiymetfanor

WHicHRE bRl ke oRARRr 1856 kaRR Unab] daBt8s oA ne cﬁ@aras

ut e aPpllcatlons units of information my
lfl%?fgﬂl [318 SEerordng 1o B Prodatingst reogydige fasmety g bTh@"i‘gc?Frﬁ’ht t ed
dataioh twies (E0E) ﬁnﬂl?dﬂ iHterRhvidgNBor ch@pi@tabicatdBs brts Bﬁﬁfbﬁﬁ’aﬂ%&

f
RSTEHLE LD b 304 e SR S R e
fpmatter 2814 passsd toltke thetthti@PunitPay wikietr cotripesestod etaaipie@rrhaneli t

' f
A3 CAREL 358 SOERLOLAL 00 BRIEL s 2L D penir,
g E2heersigesishitichmniging seatsdet indudirigeyichipoizing pattetre in the
HReidteat ?ﬁw D RkdmARd uﬁl%roﬂ’érsérﬁe% taeds §tsof'tlf%fn9{dggﬁdn%lt g5d

are witten to corres addr essab ocati ons on
coparisepgddress inforgatiqnand erﬁ ohisigtery qqeore%mnﬁ@g agsitresgabletiqeations o the

réddrd Affdr &fdler tREEIASITE BdhtrlahR 0, BRAFSTRRhg 8Fect management as

described below.
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descri bed bel ow. WO 2004/ 114308 PCT/|B2004/ 050929 7
In an enbodi nent the input unit 27 is arranged for

WO emeilyd3ng) real -tinme information. The input uPCT/IBRA§H/050929

conpri se conpression neans for input signals such as
anal og audi o and/or video, or digital unconpressed
audi o/ vi deo. Suitabl e conpression neans are described
for audio in WD 98/16014- A1 (PHN 16452), and for video
in the MPEQ 5 standard. The7i nput signal nay
alternatively be already digitally encoded. The
control URRREDbpdinmeniihe gt £ ok axdged BT 1epeiygng feal-time

fn@&ﬁﬁt@h%e lmpul @ﬁaﬁdyQGm&ﬁQ bomﬂ@ésﬁ@rkm%s for Blliih(tssig%ﬁls such as
g) S8 "ﬁr@ k, and ncdud %/tefolbbngc

dBissardy ¢ grYdRe T Gpial trepmprred BoAaR SYBHIRPOmRTEpsiopmeans

ae def;xémﬂ fmm&germowsumm AJZPHE 16459), mgumuﬁddoeﬁmedmm}z

t4.Qn an_.of f et u an end

Sl St hput floh 55 Bl Sl dioiily oBBfhS" P )

is for tr'angbrami wgt%@hglmac@ki fcaddﬁleﬁmgﬁlelrmmlrigag lazating each

addr £3 pisRica relgdrgsjs ‘ﬁﬁhé’ fricR aan?] chﬁqgég %qﬁ%%%gg o&g‘uﬁg Functional

ogi ca ress

nanagenent i nfornmati on.
Bt nafdieseing uribHs ¢ defesty glar@emeagent%aac@nmwﬁerewb@ detsgtion

shionl a0rkithis3Qbnd Hfpl mﬁd&&or&lgcaﬁh@s under control of
afile rmr}la% nt sy exanpl e UDF. The def ect

managenent’af{ressiag u’ﬂb%lég%og "ﬁ’élf‘ @ySI%b?ddﬁisﬁﬁﬁFoé%ifl
adrvsde©aridiire tvhﬁa inidggeadencpidldbttdt mahagamén® atorhatiddlThedbgidanl

yd%sse% (I;IO%SU'[L% on%g dolillg stcgrg%ersg%%g &C%&geélg'?rgs{tﬁnﬁ frﬁﬁegg | 1ngg?a}1g$
blatke undar ¢oetr<v1|0év ﬁht mamﬁgammatsjfmn il excple Ui Tile flefet

g&%ﬂ?&hﬁt 39 lal?tgcti &Qfécﬂeiror %gﬁ% @ﬁ/ B%mgoﬁﬁ%ﬁilg Engr?atl quaht of a reﬁd-

ment | nformati on |

?Lﬁ @geaé&eﬁ@e@aﬂzwnng 1gpordEneaRpio ere@dmgd“élﬂeect@fecus imay gls«aee
8edcled 8¢l adi@hiritden BV} rh1e GOEERRH SrfSEt @I Pockd. ke @YQ?‘ RW or

t he Mount  Rai ni er, defect managenent as defined for 20
REaRRRRR Ritfuther meﬁﬁaehthefief%alﬁ%ag%qnmn@merm iefsfoRwis
axapdntdat feak bOthe %bﬂdlc@ﬁe@fbr example in defect lists as defined for the DVD

t [t
BBl USRS AL RO PR S T v
GEﬁc_élle A gesmrﬁmn wBlown Raihiar zd COREBW wevdilatlhgom @biGipstiong
V/}VRAQN licn ﬂﬂ)? gon?/ﬁlfcgm {oln){rﬁr/ Uik berb @ rr@ el nn%?&n?&jon o
separate t system for exanple a e uni
1!9%?? lnéluﬁleﬁr@&la%ng infpsmediRnt rol 25 unit 20 is arranged to

communi cat gy yulﬁolamenpcﬁ@eeo's&hmvfé@istm@e& Qed hes Lmﬁx gtem
via a_ standardi zed interface. Alternative

(OB e TRy Bost Y stey i RyamPIe g draveeﬂléw&eépe%e ki The cpgyol
X0 Rrafpel td@ntvaaE dithg p@wﬁﬁﬁgaln(»ﬁn ﬁ|°11@ h%se SREHVRS a U|S e.
ona ost cC ro

t.r ol
e st el e Tng i A e g alone i, fo
exanple @ I\/idarlredlrdlﬂztﬂpyraﬂoyfot traswisetse. Ehiadontiobural 200orae additforal
lgpgt OII'[H{] ﬁl’iﬂ 198§de8 n tBQ ?ev g,flg ar{rzgg%e% g?elggécg)t og%é dlre’& %%Othé: tlxsgxiu :[med
tadide E%@rrs Fbaélelctd!@ls of the fleImenagemendbylsieny epr esent ed by a

Pg(r: Iof 823 Eﬁlguke’ f‘s%owéareﬁl%ﬂnf:g%f Qeffectal/éjlg&%or?szA pﬁysﬁcgl :ﬁgress space 40
is schematlcally 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
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al | ocat ed physical address range 39. However a defect
41 interrupts the allocated physical address range.

woReovappi3ng) 45 is the process that a bl ock 44 heei/IRROGH/050929

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

physi cal WO 2004/ 114308 PCT/ | B2004/ 050929 8 address
in a defect managenent area (DVA) 43. The renappi ng

i nformati on provides data fé&r translating the |ogica
address initially mapped to a physical ~address
wdresip e d5fget aprgpiaent aey(DMay 43 TheFatneing irfemation piprides dya

foﬂtrﬂlsldﬁifgﬁﬁd 1ogieem a@ﬁmmtnaﬁy xﬁ@pecf 10fa pBysRAPdderest bxBiBlifiya ddfechto

di th | | add f
G T R T R R S
admiﬁag gefecllisténchaing viellygiaabntde s of the irevfiap periettidol andiesy

éoﬁlrg gg gd@sto,ﬁcafl Blaesd @gﬁ&@% e @ng iy dpplxaio%lay %{ég,dggag% Rf

mﬁlafgmmé APhygicaladdryyy ef adafict fg@dtf@rmbldmlghl adfrageinaciefedn
Mghkagﬁt&giFlgure 2 is for detecting a series of

bl ocks having a continuous | ogical address range to be
recor ded Ths centigeus espreing Aeieptiabunt 38 deBiews 2 phfidetesiing a series

@fdﬂtrc@ﬁ&vﬁlga G@}tm&dﬁs @gleﬁ laddres§ QiEd 0 WO HSorti RIGRK dd)rﬂﬂpdn&ing
formation &hlch

ulr
APl oo e, Berera fPRRY
mfbfrrﬁﬁtiﬁiﬁt)VIhmh hasBrelative pighahta ra8 infpartizylabddeo mctbmde@h ﬂ"lih thhfbf
Ma m 1r?c?u%mctil§e wrﬁ% Vn? d nlay regel?\% % te rcg)lflltro&J mt for example a
rrﬁ'l d 1ro A% ut er

Wnt@ Icerdmmgl famr @laist @mmelanﬂudlnEheead}eme bit. |Tchn d@éctlgmvﬁqogtg@%
lre&ﬁéﬁﬁéjﬁlg}galm bQAeé‘f Bn *ﬂ@ argtﬁﬁlﬁgf 428 bfo@l?s lmwatm 9 rlfé%&ﬂmand or

bl ocks I'ndicated in a wite conmmand,

y
Dysqilese ppeddyiph dhe fad thekrel Blogky haﬁ@wlq@icel@;ééreﬁa%ﬁowgcuﬂve to the
L9 Girad bl@&@f&@%ﬁr@gmmﬁm ive to the |ast vvr i t t en
bl ock arrive ular inter ure sh
| ocal |y sﬁlg‘ﬁ‘b ﬂ’ﬁ EPéIP' skippingsg (}/ﬁ?q"ta ﬁ“’%"&? |Fé33‘15‘3e3 %‘Seﬁes of blocks
£k toa® réxbrdbdl MGk Sllocdt2d pisysitd adiitess ey Hetleviena @dfecad 1 igeaiipd
t@th?'oc?ctf hg?ldli ec?dfs;less raré%ernstga%\,\?rema?pnl%tﬁe é’k Ai%]ha\grrl]%?xe glcﬁ ts
addressoiresgontdine t@tho okysitd! atidress AYthat ib mjmw, ﬂ@@loabl it e stored
%@eﬁﬁ§&%ﬁdwﬁ Bﬁ?etf&% P Bl}{‘ﬁllelclﬁé)ckg flcﬁs%ﬁe 4%3 chcoh§cut1vely

fective IS store

therpafiswiERget Pl thedp et s SlﬂPPedFE\%FfldWéthW%@N’s“%f the series

ar e storege @ﬁm@rﬁmlf{%&e 2&&1@2@%&% Jockif frR& ik laont RBich
f ped as_indicate arrow 46. The of fset

def e
e i%ghln%ﬁnﬁog flarss et el giespeaTe T st e i dgpiaed
pHeficl Bk dsses by idiudihg the o€t TS losdt bffieninffti@ioh @ indhidd Bahes

| oqi . add .af defect h t
8] BRI L BELES el By
iy $icd bddreFhengead akeriof §fdbbicky haling aedntiowwus bglcaicaﬂdrem chnge) as
t f
%g\?ré gltq{ I%t4h g?@ %3)@?«2 E;I%fé)rﬁlﬁ?@?%éa?eg tl}aﬁtjhg ér{fs]ef t‘é b §dccjied to a local
Teepof phabical dddresses in savpddross tzan%!pm tos slapfping] tbw;dbﬁecward iwmigingthe
lﬁ&ﬂ& OQHQHSfOIII&Qﬁ%:ﬁé laégg)El@ﬁe?orE ﬁ@ Q&ect hyﬁ&@%re's&s f‘o'llﬁ\%‘lg the

i nformati on i ndi Cates
féﬁ% Btis Ropdiit, ala@@dhetd@feat pdhegnd ofithgygeeser b{sﬁgs@n@aber of blocks

@dartﬁes&ﬁ%oman ol dtcRd d{eﬁﬁ&:a‘&:& AysitAbIRRs FAke. Th KRIpAGA he

def nd in
recor(F ng un% 35 1sv%;>r accongmodatlng recording the end portion. Several options are given

P i Irea;é]éed fa or real-time

below for recording the end portion.
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30 blocks logically following the | ast bl ock before
t he defect at physical addresses follow ng the

waeledoeai4308t is noted that, due to the defect, BCT/IB2004/050929

end of the series of blocks a nunber of blocks called
the end portion wll exceed the allocated physica
address range. The end portion recording unit 35 is
for acconmopdati ng recording the end portion. Severa
options are given below for9recording the end
portion. WD 2004/ 114308 PCT/ | B2004/ 050929 9 A device
for readith®vichfSrerding Bfernsiop thehles Geramecrrledpcgerding to the

e tiah the knd eh&lenﬂs VBt RMNing &vick lescSRABLAL, RRBPL the AS

t he reg or dj ce de i ed _ahgve xcept the.
rre%oga ‘ﬂléen IS g \{j§ ng)at url?sf gz, tttierggutflé%lﬁ]tqr gg -}h’e contiguous
ea@tding deexcti8init 39 ahd thd et p@Bon tebredispmtit 3guﬁmslefectm5gamag

rget e%drg %’ra#gédtfor?i*g’tnqu%ey cfefegp gargggrﬁegggtg}‘né 1§II5 QVQE % qfoffset
mens pAeare arganqué‘oxdetflecmg thalnead effehinformdtion awt applming th docalandfset
tt)lﬂﬁtlgﬁsfla%%ﬁ ofﬂ@t@ﬂés 1??%16%5(9659&5& @rﬁgﬁd for retrieving the

| ocal fset information and appltyl ng the | ocal offset
to the trFm atPuhcosTentienal iemarping fr a mberdd fefecss: Rignilaript

13 re §h SieCofD1EROWSs mev&&ﬁémaﬁaﬁo@wiyn&l hddfes@rafpanber
defgrcts Simlar of bl ocks 42

t
FgiclgapEssP U GPARY P gqﬁesaqs Poes eratggan Bﬁ%fhe Bortzgpielyige 40
indicxgiag thd Qh)lsm@ll adérkss apiadaf ensme 6xa511>1eands Phyied had nogtitiagsBRsts
e?(ﬁste l?e%%e th \é:n ng;gaé%\%éé resses an tl?xncttﬁ%efore %nf'%?cal adglg:sscaffiet 1n1t1911y
gsd tmntbel phtylsiad! agdyespasi menmem@ctum degexis st phipg@abaddrebdepPA34,

s aﬁm»A@dwaa saécteaggne%ses%e%vﬁl @tﬂggfe&g{ datafbﬁru%t Ahg Wl Sriften.

Ogl cal address are init qu € physi ca
Hedrleys g renpgpedens shavindy geeluih WobkdakadgdressphiiesieenPA10T and |

Iaddldb e@ﬁ&saré’a‘sagned tR4DMANG. RO ﬁlawrﬁau;%@@bﬁg ls%@rrférin@d in

% when the Pr esent data on

°£§1 Wpire-CetndR pontaiping arf@wﬁﬁﬁéalodﬁsb%f?&nﬁ e’éﬁV‘péFF P’B»‘é\é‘“@%bl"‘fké
Ppdyssingdlio &diifeeﬁ\&aﬁd kebtpeen PAL101 and PA 110, which
are assi gr.n t.hat nor.ma

r emappi ng 3% 210\%’3 he [ 1ou‘ s reco(r:cglx?igpﬁvgltdmg ESRAPPIng. S st to Fi igure 5
apongsai bloeky 4& 1sntgl bdeeordsfl nbdncadikcslted plysichigddiedseanex Thpioes

QRky a@kg&bxgIeme%happeﬁgamgmmd 1 Qi3 She gﬁésgﬁ kSRRt is

remappe ure OWs contiguous re avol di ng
PBIED ﬂiah'cghostsww Hpnty fe Writqhe wriss ofpiycks 43de fimeaé,b@fed phystsRls

AdredsTarde® HAEcohBEOHE 8l R (BRe 3l thoSatBR) SRYS ihd wad gfo@&@ no

range. . The sape, defects are known, either remap
r@ampfnsrls W5Pd. ohBic isypazsibl i vsige Prret feaations SW}%IIS&SPFIBW
IS  asmhdAedwhitab waitdmagto ﬁsly SdeRAN BIRR b&drdsOrawgel fodh Tbgical

@irﬁsgiﬁzﬁg%@' Bt 0 T o B PESRR g R B53:
véhemrdeteetpd. dhese esors hra ldcdrtai owrosigorpP Akl BA4 Semd PAGTEP pirireghé 50

IH%?&U bloXi@ ito tllﬂle SlPt% m%ép %?th@ golgtrl)% 1§th0 t]llnﬂ) Vgﬁfle L?elfle%ts as

t1ons
iniicagedtby atrpmes § lo@h%mbanbhweram nfsls,senrl aﬁtyelogmaimeh dgt sl

a@gg{e@?o? ek 1RV He bIOG Fefala r@&dd”u@ ﬁﬁhé&ﬂ}%dgggshﬂhé

area duri ng previous usag ree errors
Teratinipg blgcks Treshevngs F@rr@rt@rl é2 lfb%air@@ Tp pthgseprds; of ithepata of 50

RSt AMNEs BB GrittdiQo Wi dfy B16&ks PYntil 47 are written on in the physical

blocks address range 21 until 70. In the various solutions below it is indicated how to record

the end portion (the three remaining blocks 48 to 50) on disc as well.
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| ogi cal bl ocks to the medi um w thout remapping, the
solution is to junp over the defects as indicated by

wW@erooaast38sl. That neans however that at the endP@f/IR2a&t/050929

| ogi cal area that was 30 assigned for the data there
are three bl ocks remai ning due to the skipped defects.
The remaining bl ocks are shown as end portion 62 in
Figure 6. In other words, of the data of 50 bl ocks
that has to be witten to di®c only blocks | until 47
are wittep on in the physical . bl ocks address range

21 until A7prst SPWt‘?qw‘éto\Y‘éW‘F £endgrtionog HthplaMvene prdate the
re&p@g ka6 deCordifg 0 Mele oﬂfsb&nﬁrgénemdstavmm(@fhet’ table@La

eI See Ba P et ablsaTRenR e S St B whis gl ottt ingpe
Ibgicalvtol gh@ntahma@mg Ipaim ¢xomplé ﬂle Ita‘bld (eenbidd) vl luqfkdab belb\h:e

Th

rerrappl i rati-on—accordi Fhe—of-fset—untt
gener at gs grola{lloié&dl dd&s%set t abl e T@ﬁglet a FromOfset’

entry in3& defect table. This tabl e or entry inforng
the drivyggof—anmoffset—Tnthe5togrcal—tophysicat
mappi ng| _In this exanple the table (or entries) would
| ook |iké4% below. Fromlogical3address Offset 34 1
44 2 644 The|sgivantage of thrs-

solution_tLs that instead of three additional junps
forward|dhd back (in total s{% additional junps) oply

BRGd SV o R Binddb i SE thYER Ty aiR0HE i psFoNar dO%E back (iR
defects that hardly require any tine) is required now,

totgl sixadditianad jumpp) ogly ogeiump E?r&eqéépwh% Yah emalgpmes e thes
defecidktiat RrdlNRqERANPELE)IiDBquMRd RO, 36 @&iev@ﬂpboeisﬁ @ﬁ)clzsl 72

and 73. The data.t hat m e rese t
physi cal Aa%?&‘i‘“g%‘%%o“ﬂ“’ Vit E"n"dlia Pattiog op F‘ 8 ‘?S??S {572
’IIBh"Ehe[EM& thaFmiight lbmesdmpmthb h;@s&dmﬂdrss.rséslﬂtl; Tremd Eaie rdpéaced in to
tFJ@lL/I?.hr.TF&ttﬁag daffe?th? gRelbiheds Léf% Bk *ﬂ&l%&?& 25 MO RPgye

or e end portion. e offset  unit generates a
solntigraboy e foethe endaiottien.dihe pffset ynitenaitésse Frome(ifset) tablg o de
ﬁl%ﬁneéffs& %Wm% dfefa!:tltéim,sas fcﬁ'FonEn 'ﬂ]og cal address O fset

advant age of the

second SETOmIP@?FIP%dquhat |t is RE%t possi bl e to read pl |
50 bl ocksgw Thout 1

44 2

64 3

71 30

74 0

The advantage of the second solution is that it is now possible to read all 50 blocks without
additional jumps (apart from the three very small jumps over the defects).

A third solution is to ‘shift’ all data from the physical address range 71 until
100 three blocks forward. This means that the logical address 68 is written on physical
address 71, logical address 69 on 72 and so on until logical address 100, which is written at
physical address 103. The shifting involves potentially quite a lot of data (all data blocks up
until the next DMA). The effect of the shifting is that the DMA is made effectively three
blocks smaller (normally these 3 blocks would have been used for the remapping of the
defects). The ‘From-Offset’ table would look like:
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addi tional junps (apart fromthe three very snal
junps over the defects). 15 Athird solutionis to

wO gtwufil43osml | data fromthe physical address raPQBIB2004/050929

until 100 three blocks forward. This neans that the
| ogi cal address 68 is witten on physical address 71,
| ogi cal address 69 on 72 and so on until | ogica

address 100, which is witten at physical address
103. The shifting involves pUtentially quite a | ot of

data (ald-—data-bl ocks up—unti
ef fect oF ¥HESEHpddSShy i s that Offfé DVA i s nade
effectivehy three 20 bl ocks simlTer (normalTy these

3
bl ocks v@ﬁ#ePha#e—been—used—#ﬁg_phe-penapang_eL—Lhe
defects).”” The "From O f set' tabl e woul d | ook |ike: WD

2004/ 114308 PCT/TB2004/050929[311 From I ogi cal address

O fset 4%, 44 2 —64—3—101HQ—FEfHfeetivelyr—a—piec

out of tHE DVA is used. When {here are aIready spar gs
KEffectivety d mecabut@iithd @M&ﬁ&sddh%al thav ere hiveabespaies b e lobzmon
@I’lloﬁ)!;) %eselhg\(/: qt éo?nﬁ(fﬁac%lgtrhar oca on in %he%l\ggf ﬁcgt‘ﬁe E]eq'ect Elks)les will
mwtkMesmh&éw@p@aeed in the defect tabl es for each
fe”appeq etk 3 & QB ctRblels At el ’
al | - separg?e add%%gggg MAeﬁéﬁﬁe?Fgren%ﬁ%e %ﬁ eﬁ%ﬁai
ltl?ﬁksThﬁ%en Phdong by ldigatine 84 eerprts rddresees pathdlsli rﬁaappebwaee but

B8 GBS dishiN dhRodhg the':férﬁiﬁgin@ elbceaJecoafégi f@eDiglo Physi cal
addr ess 35 363637

solutlonFF§”PﬂﬁﬁwHBFﬁ t he dathT&PWFF@ﬁ@@f“the physi ca
Iocatlo?3521 72 and 73-103 areswitten substantially

contigu1§§Ly—en—dLseTnIhLs—neﬁ?f—LhaL—4e%mﬂ4m%ixn4¥—
data are can be retrieved Wthout requiring

addi tional junps (apart from{be three small junps

10 he Aefoectcl) The AdAichdvyant ann of conren
over Ot oS/ t—GrSatvarntagtc +S—6+—€oeH-Se

that it |[r'equires potentially a lot shifting of data

Theedvahtage ditiscsoluiin & tteiobrtidthb datalwritgeniantht pigysioal ddegticms 2472 and
. A . | .

T BB A0S Srl Qa6 3Ty e SR s s

9en hastiveadtwithpu idquiring additional iigmiis fapait fpmdlesf thrge small jwgs] dver

tﬁ@héf&@) tTﬂ@deard{le[ﬁPaﬁé’ iseEREL tlat 1§;eq1§1P Phdtentiliea fof @G QR

| ogi cal into physical addresses is corrected using
ftVﬁrethm%Po@ius eld; b dppep thy dpckaround tp minigizpfhye effaots fgyfhe user.

of fset unhin dnfb%hxﬁﬁﬁt&hé?ofﬂ&\ﬂnﬁ ﬁtafr}{nglec[‘fot' B@ptilala defbt ranagement
tgbqe mglcatgxgtm?t?a ge?ects, usualIy caﬁed tﬁqe prr]1(r)r}a% de}'ectahst JPBE) The translation of

logical into physical addresses is corrected using the number of initial defects in the PDL.

112

)

The offset unit includes a new entry in the PDL for a defect detected later. It is noted that the
effect of changing the PDL after the initial formatting of the record carrier affects the logical
to physical translation of all higher physical addresses (beyond the new entry). Hence any
previously written data blocks at the higher physical addresses need to be moved, which is
only practical if the number of previously written blocks is small or zero. Further it is noted
that the size of the user data area is reduced by such additions to the PDL. For recovering the
lost user data area a local offset entry is included indicating that the logical addresses missing
at the end of the user data area covered by the PDL are remapped in a suitable defect
management area, for example a relatively large defect management area immediately

following the end of the user data area.
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effect of changing the PDL after the initial
formatting of the record carrier affects the | ogical

wao eoophysspgal translation of all higher physi caPCT/IB2004/050929

addresses (beyond the new entry). Hence any
previously witten data bl ocks at the higher physical
addresses need to be noved, which is only practical

i f the nunber of previously witten blocks is small or
zero. Further it is noted 2012t hat the size of the user
data area is reduced by such additions tqo the PDL. For
recoveri Hy? ?"H‘éh sofugigh the gt Pogfipnds Wiiteeq atan aghitary Beelgeation on

@43t TY/be aBleitddtentliael whlmd ﬂﬁaﬁﬁrbe@ gretfRa thetdhiee Hao @i Ha@d file system

e SN G R 1 e e e S v A T
mmmalgghlecms incwr feea areh Guat ie Kpsddally leclase toatinivddeythd jamp) distdek end

AR Ra AL &R, FDE S Pl Pt R 0 60 50581 o} 38
shoisieal fooationsH 35,052 paddA3 tAfesr d datp basttamvitisn fheidefeenabies awn

%HQ!:& TRk Mpd%ﬁx%%néo%&@ésk&ﬂe f&ﬂowﬁésc To be able to
eterm ne ch data areas are free the drive has t

Lpgiral affitpss 6§V§%@we%ﬁwm§@% pddgeshBd o4 6 1oyArds BA é%%@nd
A foRow P& PRQS3. Thélopiefl Bioced 121, 122 d Dey) @k whedd orfgfallyf dskined
th thlrg(i? rqgfug;l r;? bl ocks Ln a free area that is
' Bﬁﬁ?f‘@ iS55 121582t B THMAPRY! P KBS unp di stance and 5
t hier @hy/logitee bladkd ateir@nmbedacw@ssphydea bibgks 3Ed5 amkairPhie mhkee
thre are witten on the physical
| oca e%‘%%& lgéi}%s%? and 133. After the data has been
wr 2.t Thnlogibed bldeks exstrennappédete adMA, wipdiaadseb, thefthstidl uagbdrattiismpted
enc OﬁB@c%ﬁ@g%on rf'&mfdﬂlg a%srégch Jeﬂ%p@@io%_l@g gfo@lé%s rﬁﬁeésﬁy possible.

remapped towards physical address 9 towards
PA132 andpa filttrolutighkle gstapplmyledggia theégveclareqwreé@kgn

1ﬁtl1%3tlon l@@m@ﬁfﬁh 'Ehg Bdst thabsub B @R Ealv[h@'al:c%ss&& ke ﬁ[b%@lsterﬂ- 0

131- 133 can remapped in
gy B e P aTE B o GoRen AFa i ot F Jndp g2 bocks
4ahiy $d ﬂha10g1bdl aatk sddaeﬂs raﬁ@ %nd708316 difitad (B)esm&km thetrblﬁ:irjped logical

b?ocﬁtse Ig t Wi dl?ets Mxelé ona V\hanoﬁle e 10 b Z}rthg Psef Tlre @oggﬁalépaﬁe%.
Afser rh@tdatd haStbhgutwrmgm thie gluw@dntea:tbcr e nygteacp oflect shat the data is not
gloélgeg b 21b'}0061lﬁ§ns&e§d o at ﬁl 1bﬂ(§3éxt919§‘§ivﬁ {)e%a cre;‘téd I'n

a f|f sol ution system rirve is
FUepfse Fhefdh%threawniamr@rb&@kﬁ %ﬁwgm@h’@gwlﬁwr%ﬁﬁé 1%p421 a4dg2- In
tha wle "th% dhive drdaRs EVd 1€ eXiditd BOthA§AELBSckb. Thbdd@xibdtd SciyyShem
In this solution the host gives again the
T?%58$8%We¥o wite the 50 data bl ocks again to the
IogleaL3ﬁata address range 21 - 70. The drive does not
599 Jenapped | ogi cal blocks but wites the end
portlon at another free location in the user area
(1 dghgabs space). 20 After the data has been witten
the dfiye updates the file systemto reflect that the
data Is not witten in the |ogical range 21-70, but
i N5t &4 @ that nultiple extents have been created.

=1 EIP&%%teH bathd dfe LIRSt \ﬁ’ﬁ@{h@ 'd£}9 o@&ﬁ@rlﬁft 1&&%1 Aidedst £ Qndat
| ogi cal addresses 120, 12 hat case

ipfoTRAch OBl eRing éhefﬁlwar@gqn@ntesyﬁt@ﬁﬂ%erfl&dattrﬁéheofa? aS%méewust be
dbREBEhENHIVE WitRoud he WK/ oftthihost getting confused. Thereto the drive initiates an

‘unmount-mount’ procedure. This is required to update the file system information that is

present in the host, e.g. initially retrieved from the record carrier and stored in host memory,
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followi ng |ogical areas: 25 1. 21 - 33 2. 35-44 3.
46 - 65 4. 67 - 70 5. 120 - 122 30 It is to be noted

W baoti/114368 dri ve decides to wite the data on dPET/EB2004/050929

| ogi cal addresses, and informs host running the file
managenent system |l ater. Updating the file system
can't just be done by the drive without the risk of
the host getting confused. Thereto the drive initiates
“unnount - nount’ procedur®. This is required to

upd e the file syst m_i nf or np present
PR Ba e e er Dl Harm Pavadio ot bk ion on
thaumedini. Laritths troneah writing @sdr 1R fiym thAGheA0dhadid 3Gy be
Fifikd FRAVH05097 erd Sl i BYRA FUNerflnroRRNGY, BSLES
mountigrbdedire bhtemp«herxlrm@maumng ﬂbntagicalthans thagrweretoriginklfyi asgigrted

tg'bhfs%@i?l&ﬂs f56983 t he medi um shoul d actually be

avol I n an enbodi ment successive wite actions are

per f or rréd\ fyethes pelutionds Resaden the-fifikselntiongporecitirad obyvriting the

hRERYHa R block R RRNBcdibe tHe@ckhthat MeRGHiteh B hy\ﬁ@zfl Blocks
originally assigned 5 to physical blocks. 13 A

?hﬁ%\?ﬂ@& P‘B’Pﬁ“{%‘ﬁre elge. 6&%@%% readiwe thiepe Hockdinny qaﬁ*ﬁ aafb%%lg
th&is ¥ a ho@fpettdd (Ifltlﬁhg Aftbe the Bh ﬂﬂﬁblb&gaﬂe RNrifteh, e @t Senporarily

RO Bl Bou@Pe wileh 5P B Gt o e G0 il el Bfnaion has
t§he spdeted)Thisdsthe Baetiandestrived ghold wn:lkﬂ;e fifit pheiache and

storing iﬁ%maﬂ% toathg‘ Qb%(lé nﬁ)%ﬁ g;%gts %stetd& glpgenéo‘%t%g rf 8‘0'?1?0&&’(

data bl ocks are wi ta te o
tahle ramgesiand @ﬁ@tmlh@cai@sn 8 tablgdnringe tha dm: sherdd wee dhielstipping’

éfctlﬁﬁontfbxaﬁe S8l hddResS¥ STRMTEEAR QY FREds At 8 drivelclchtes the
pdated. This is the sane as descri bed above with the

?rPlf’thfS%td?fEW}aB?? ‘tSFlﬁ alternatives to the above

enbodi mend generalisis Qaldd Dbt rg8S@lpApdrodT) ADMACTONhé s@tlable total
%ble ranges and d ﬁcts are indicate

Pt P e oSO il Pive TS o e GrvEt ur aaed!
e atwldadiied locdtion at heediny & ictak toaddeessibistor thtiier updating of the

lglta?g(%%?%%ce@%@ﬁ Jghat the drive calculates the 15

mation itself. In general it is noted
that rendVdurey shpesa meshgd far OMPgupYsaerording. Bheandtidd|fer recordins

it fibn ﬂ%‘&ﬁﬁ&ﬁeﬁ% 163lc8BdlirSss& oA AS&bR chirfedcohPolShe ?Jc@rdﬁg b
free space (fo he drive or user data area)

lgeating w2gh Plockt # physis address i thayrack s The ﬂogwg]sadflrﬁssgseare translated into

PoSQsaddRkRs hrdlvide Rersalin@EpeHialed df A6fe@ imahdpmerlt @@dredlion. The
ace.is regw red. 20 Fi

PR Eoe DR PECGPEHES TRE RO P A g
infofreatiomatileust indbuded mmk@lﬁgammgtlbmlgdxeaﬂve ad duehiesa logicaA
dd8%R II%UBS@ rn{apged t§9 Ehysfg Se’ld(}resg exh?b(f‘tmrg%l 4 gctqg an alternate physical
address in a defect management area. For the translation defect management information is
retrieved from the record carrier, for example primary defect lists indicating slipped defects
as described above. It is noted that the defect management information includes 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 process

of translating addresses, detecting defects and maintaining the defect management

information in the defect management areas is not shown separately in the Figure.
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| ocati ng each bl ock at a physical address in the
track. The | ogical addresses are translated into

w@heogitcahs addr esses and vi ce versa in dependene€r/mE2004/050929

def ect managenent information. The |ogical addresses
constituting a contiguous storage space. The defect
managenent 25 information at |east includes remapping
informati on indicative for translating a | ogica
address initially mapped to # phyS|caI addr ess

exhi biti def ect 1t n altern | cal addre
in a defgg?gﬁﬁﬁﬁﬁgngﬁgEg?é%“mﬁﬁp $EP¥§W§FQFVUﬁ“%°
lda:ﬂcenetvmgtemlgm higlch]rtfdd)ﬂéﬁai in@articidar digitally @netdd bidesmid dep
r_examnmp i
Igggt ’{‘2‘;’]}{ i hT%cted 1@00 tlr%uou ec%rd’i)n§ oggg%lreg%f bgp%fé%lg \r/eé?xf?«idtto ‘?es
xnmr@d it mre@h@uma‘lleazﬁed whysagleddmss ringé, ezt deteatingrittbe) sbass of
1{1&5@9@ 'ae&tlr&ug [bfgfé'él'm&ﬂe{gQaﬂg@gﬂacsﬁ%'ta\ﬁﬁalfsi% of sfab%ﬁcaﬁg
I cal dress’initla physi cal dress
FeEﬂlltl‘?dn gealaﬁ% i én the pritg ﬁoralln@r@r Hae eongppyh reaprdiag) ismeasiad, the

El&k@ar@l eliggtaniagrag ﬁﬂﬁ&ﬁm%ﬁ tﬁl?orrtng:cl'bﬁ f&ﬁ@ﬂ@‘ﬁ&g 1SQit:cumulated and
etectin

transl atin dr esses
HEFHP a.C?HVﬁ'glovﬁ glop PP it ﬁ‘t‘i}%‘?g tﬁ? ﬁft&f%ﬂae sHordReihe
d@h&&htﬁamng@nent areas is not shown separately |n t he
Foure, 00041008 SR80 050588 By s
thg doerchpa tl&el_ﬂoc@t@d (ph)_/swbll g ks _m_g«/mnwwfmﬁa@m Sstdpdgi lo dle

r . o
PS80l RBE A e S i PRGOAEA Bk
geawraediinag QHFSHT swan) 76 Jorgflding ancatiset itasa loesd trngeef phypidgleaddresses
heROLARG &dﬂslﬁxoﬁ%ﬂfe%ﬁ%@lﬂé Nectds LIgsRY 8¢ c&hyﬁfég”«ahm@d&rb@o%ﬁs

cting if the series of | ocks
lagleaglqulmwaéheﬂ%\ﬂeﬁﬂ belpprthedadect af phypsicaraddressefolioyripg the defect

Sitizife 1aQphy3icalckdieGtdf thg alocatpd RA@tiewiidAeDue tb @alskipped@efeddd t

in th ite conmand.. I.f nqQ conti

o IO DR ol e APt S P e
wiitfeorImat TEND PRTIOR a7 hitje ¢rd padionlivat@imecdatedelseshoe edthe
' ' P 73. Aft t th
kaﬂ@u@% E&ghgg?égﬁéﬁﬁggéﬁgg conpl ete Z{ WEN& ng4 io
| f conti gubeuehihedavediiondias keerieplaned thalplydwlembadimenty ising die
A tsichilaRerttRbiBehts 1iRe ﬁeb%s: BBGhavihd\@bect Iﬂ&ﬁ%\Rrﬁeﬁai &n DEquy the

all ocat ed physi cal dr ess ragge in | TE-, CT )

igyegfiony flso fay “tehléf"m@%‘h‘ta“&r anopéed! dist has hecddetspbsdnkpt piler media

atd a@aanh:edlsp lsaﬁSUe @&dd. RAGHRS Shat ﬁhﬂ@ﬁdochﬁ&ﬂkheQ‘fofrcSQBmprlsmg does
nerated in a

R e e SR NeBE ot oo e g e P o S e
aecddissmesmentiiosaiotexathde ths retenans b alutadity. of Eficheteineme lthat any
Kk
RSk RS Wp SO LIS A Dy st
Wyefieans of foth pmimre aid %ﬂwmagsé%latfsa{eraémqags g beleeprsgented by the
WAL tdm Bﬂﬁrdlvﬁl%t FRBYSH JchQ @op@@qﬁeﬁﬁv%nﬁ’cfn it he hﬁllltlecpﬁ"i‘ﬁeee%b&ﬁﬂ%

I's witten. Due to the skipped defects some

31l g legyergion {ipfein e@ﬁtan%ﬁav@wov% fpeluee|or geteinagion ?fafﬁ?g@es d@%frlbeéid
dob®. end portion, are not yet witten. In an " END
PORTION step 77 the end portion is accommobdat ed

el sewhere on the record carrier, as described above
wth Figure 6. 20 Although the invention has been
expl ai ned mainly by enbodi ments using the
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CD, simlar enbodinents |ike DVD or BD havi ng defect
managenent can apply the invention. Also for the
WO nfoanmsds on carrier an optical disc has been PCT/IB2004/050929
descri bed, but other nedia such as a hard disc can be

used. It is noted, that in this docunent the word

“conprising' does not exclude the presence of other

el enents or steps than those listed and the word "a'

or “an' 25 preceding an el en®nt does not exclude the

$resence of a plurality of such elenents, that any

iMSence signs do not Iimt the scope of the clains,

that the invention nmay be inplenented by neans of

bot h hardware and software, and that several "~ neans’

may be represented by the sane item of hardware.

Further, the scope of the inventionis not limted to

t he enbodi nents, and the invention lies in each and

every no\elicé fatedsraing nfa@maivn ablbdm hoingflegdaliiddssses on a

escribed.. ove. .\WO 2004/ 114308 PCT/ |1 B2004/ 050929

r%%)r&%E}fF’I\‘)@:w%%\% Vi€e tor recordi ng information in

Ltooly thrad (A Hrogioohig realidrie s gedk op theaccordagwietreprasenting the

WRl e gdevi ce conprises - recording means (22) for

recording marks in a track on the record carrier

Teprab giess (49y for pentrolling the Frgerdiag by kcating gach plgpk #ha phgsicabagyiress

ifl?fe tﬁa@ﬁthe _@&dtﬂlong%agb@on{pﬁgﬁg d It ﬂg tby I Eca: i ng ea:: h Ibl ock

at a physical address in the track, e contral mean

@dtipring regps 5 IAS‘HFré%Siai“ﬂ%jhﬁ{é’&ﬁ%‘ apdsgsyestinip '[LF P@ﬁ&?‘éﬂﬁrﬁsﬁesﬁﬁi

Viegksain daptildadssaSiefetiintnida@e infsimaadn, addr esses and

i SR S

debgotenrigiodetietinglefetdnanmegemeziarspng thdwecaddfagisyr, thdefect

nagens P Cf . AL .. :
ARSIy BLERTAL ] JEL AL FRROETER PRy
lagicdl adsleass iniigihyainped oaphysisahagdiesseskibiting vdefichigian atamate
ph9Sical ARARS iBkId0PctdnandRBlf dlea,address initially nmapped to
a physi cal address exh|b|t|n% a def ect t% ag;aliernate
PRy recg e iEetion maany &3 &Y CRETAG R FEit Ofaloss having a
@afifub@Uuetisl 4darey ehgd@o slat@edet 0 JoRapendingd)lodat physical address
petecting a series of blocks having a 15 conti nuous
Fg§1cal address range to be recorded in a
-ofiket espo i) g gelcrabcgaloed offieymiotaition fulrie & evanbolgpalefect
. . t I ffset
5 b FE AR bl 5 RRE LY A R G B 8G ango o
nhyitieat pddpssdeniy seif @ddugsh Bengladen fprslipping the defget eskwiitiiggle blocks
188D 18R itfe IRt bIbG HRfokdf@erdAR PRysRAI ad@BSd FEfdwing the defect,
addresses I'n said address translation for skipping the
#efect and witing the bl ocks 20 logically fol | ow ng
1dhe bera@i redkBkmba{ G5 Efot Reoriieddety radorddip)hs iefBporRADT QFeRS

Jng o&v‘éﬂl% c%lrl]tlenuguesfloeg%al addr%gsdrange, which end portion extends beyond the

allocated physical address range due to the defect.

2. Device as claimed in claim 1, wherein the end portion recording means (35)
are for recording the end portion in a defect management area, in particular in a single defect

management area.
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- end portion recording nmeans (35) for accomodati ng
recording an end portion of at |east one block of the

weonwtiimioris | ogi cal address range, which end pRCT/IB2004/050929

ext ends beyond the allocated physical address range

due to the defect. 25 2. Device as clained in claim1,
wherein the end portion recording neans (35) are for

recording the end portion in a defect nmanagenent area,
in particular in a single déﬁect nanagenent area. WD
2004/ 114308, PCT/IBZOO4/0509 %} A Devi ce as cl ai ned
%n clai vieq #eiaansd i ﬁlé'me]nﬁ’ PP {hesAd PR RO RS

aeel’féb rema;fpﬁhgfaﬁﬁlmb&m p]ptm Goldwing nilkextlodafed bh}@icklsid&reds Irangé nig:

! o‘rg?r é:g%esH(%xdl%d tcf ttﬂ e n 2 n_g U8 1§ ﬁcp }gﬁ“t’io ; 'chn% tf rr}el:'lc%p idiflg the end
nogioh steming arilds ﬁhomcaﬂ atdwsxjﬁomvmgﬁée @lbdatemviwabaﬂdmsmangen g

at the physical address follow ng the all ocated

physical address range. 5 4. Device as claimed in
‘el ai m 1, Dt &idrimeddn elpien loyherpip fhoead prrdiniecoringyseaps@y)

a?er t%r Jef?fewﬁ@&lf bEMORE r@éo}de(pﬁlgékk Qih?ﬂhysﬁa@&fafegﬁl‘ané%lffbﬁhﬁe pHYsidal
ySl cal dress range fromthe éSl cal dress

afié}F%Scfﬂ)Hoﬁ’gngttheea”aFﬂtetS‘d’élfsécal RgsiTnge IR g drdeteet "i‘%?ﬁ%j’é‘eﬁfﬁrﬁaofo%n
r&@f@fgtthma PERIOE gtamagf Rhe pflja;[cgl dd&x@@ﬁdldﬁ@ugﬁh@all@%d@ﬁfﬁdao n
I €SS

art i n t he

SRR by B Bnt S Rlrald Bt Pl Beo Ty Hines te ng
p&m@il addtesd fell@dngtheec@dsileyd petor ded bl ocks starting at
the physical address follow ng the recorded end
portion. 5. Device as clainmed in claiml1l, wherein the
%of f set né¥gmise §s3pimerrin clpipy 1, giberein ghej ofifget mgens|( gre feyrgenerating
a@fefls% Ehe ERLeNiry, iR &k Eﬁ@txnc@d@lﬁﬁé’a 1'0%(@&[1 Ceadnk>A8dress hRCHnGRket to be

om address and fset to 15 added to a
aﬁ#ﬁf‘é? g ahlysa%}aﬁ%r%% fqr écrgwﬁl&gﬂr&%rs eqHRl e ghaye dg degica ‘Gropyy address,
inpaM&dr Bftd 0@kQadical fifopmhddaddnassxt offsdde@al ti cul ar up to
a next logical "from address in a next offset entry.
6. Device as clainmed in claim1, wherein the offset
Greans ( 34)evae & dlabmedge cleirmalt, whereinahe offisdt mearisii34) lve for generating

[ r
DT R B TR s Bl P AL G S5 BNIEE,
diffpaend pley sigd radldresn by the erdioripn mesaiding neansDevi ce as ¢l ai med
in claiml, wherein the end portion recordi ng neans
(35) are for detecting a free location on the record
Tearri er, evice iedapeh in it WEFEN Hi5rops BIHOTTCIrE0g Pes ()
ak@fsﬁadtaaﬂng TNt ﬁcﬁc@ifionrcﬁ rﬂ}l&péuoﬂ@a@ref , Gdricbrdlr@@eali parsl i 4pase
to t ree |l oca

25 t lar. .
SERb By ST g warssrane B Hrdodfigeinca
}ﬁdﬂﬁl&ﬂﬁmquldghﬁ ofigifiat Rigicaliafdress tauhé phygicdl laddrash bibadedadt
gte%%ﬁél he gl?({c?]tgdsshﬁdwal gaed{ess ran DeVI ce as claimed in claim

“ecor di ng neans (35) are
for detectlng a free | ocation on the record carrier,

8f. or reco rlj%'vfag agt cﬂ%n&ﬂg clBff lt, Wﬂg}eiin rt]hetemE pgrfi&lerecording means (35)

are for detecting a free location on the record carrier, for recording the end portion in the free

location, and for updating file system information indicating the logical addresses of the

series of blocks as part of a file.

9. Device as claimed in claim 1, wherein the end portion recording means (35)

are for detecting a free location on the record carrier,
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30 location, and for updating file system i nfornmation

i ndicating the | ogical addresses of the series of
whbmslsizas part of a file. 9. Device as cl ai meRCT/IB2004/050929

claim1, wherein the end portion recording neans (35)

are for detecting a free |location on the record

carrier, WD 2004/114308 PCT/1B2004/ 050929 17 for

retrieving previously recorded blocks in a physica

address range follow ng the1éllocated physica

addr.ess range, for recordin ort

Bryren e e Get Bt Aegu By e e
phieycai laldess raikdy ess range, 5 for recording said

retr| L.Qusly rec

f?r rec0f ecﬁie Qld%&#ngrrl i l}%e &)g?sﬁc%ggﬁ% %é&g?@log%gﬁ%f aél?([a?eﬁ p}éyswal
ZﬁMdﬁum@mng the | ogi cal addresses of said retrieved

g r@%hﬁ’r&sslaﬁﬁ rétﬁgvgﬁ gr%gousgrl r%ﬁl@d ﬂ%ck{s’?ﬂ' tthe ?rt:e lgcaftlbrl Gnd fgnoupdatmg

Devi ce Tas [ ai me aim1l, wherein contl uous
fleyeen mfm@we@waémg thy @gﬁ@@ﬁéreseeyf sai¢ @trrebffd P(ﬂ%(toégff FeRgyded

bR ds patPYIS: igcor di ngs i ndicator in a recording
command, or for detecting the series of blocks
representing real -time information, in particular
1¢i deo imk@mfﬁﬁdmﬁhdni&mmﬂewhﬁanﬂﬁmomﬁﬁdhmgmhmgﬁﬁﬂﬁmﬁOn
n%e%s&%%?alr(esmh eﬁp aVGIOC %él%gug I,rr%:or Engg 1Snglsc?t§r21 %rercg %ggomr%i%&) or
foratetertegdiargriesmf kiscks repasdnnwkalﬁmetmfemaeem urdpadewkax dgeo
éﬁﬁ&ﬁ&gntlng the information, - control neans (20)

or controlling the readi ng by | ocati ng each bl ock at
a physical address in the track, the control neans

16ONPri si RevidOfor reAdKY BRFHAAEN FRAEs Kadih 1deRh] dalirdRS dtair&t@rd
t he physical addresses into the | ogical addresses and

‘%?E%“@@P§ﬁmﬁﬁ°@@3€hdence of defect nmanagenent

-Irﬂaﬁmg RbisqB0) férhediig ekt inasigen®Bea tecortl Bfrdr idptdsatingthe
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&?@%@ oo RagspRttEe @f defect managenent

-ioffifbed matsi(®4) for recovering local offset information for adding an offset to a local

range of physical addresses in said address translation for skipping a defect.

12. Method of recording of information in blocks having logical addresses located
at a physical address in a track on a record carrier,

- the logical addresses corresponding to physical addresses in dependence of defect
management information,

- the logical addresses constituting a contiguous storage space,

- defects being detected and the defect management information being maintained in defect

management areas on the record carrier, and
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- the logical addresses constituting a contiguous
storage space, - defects being detected and the defect

managenent areas on the record carrier, and WO
2004/ 114308 PCT/ 1 B2004/ 050929 18 - the defect
managenent i nformation at |east including remapping
information indicative for translating a |ogical
address initially napped to 8 physical address

eh' iting a defect to ternate i cal addres
R e et ot e e P ARG P fop o g To
tfheilﬂmtg ln gricaloid ress trdiesly mexpimed do :nglysxﬁal adds&s exhbithik aldkfoaksan
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thmqqucomg@ﬂir@r ating local offset information for, in

t%@ctﬁ%%{)}{‘t S ?ec&ﬁlfn gita Jeﬁés [)lu&ts 'g%gn% Jk%nﬁlulo&qgéx ﬁjaddress

I‘ ess I‘ fset to O ca
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as e nt.i n ogj cal address
PR S el R b gBha t ne ai | ocat ed
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rogram oper at | to cause a processor
thegefast- m t he met hod as cl ai rred in claim12.

13. Computer program product for recording of information, which program is

operative to cause a processor to perform the method as claimed in claim 12.
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