Devi ce and nethod for recording information The
invention relates to a device for recording
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of a real-time data streamin accordance with a
predefined recording format. The invention further
relates to a device for reading information, the
information including real-tipe data of a real -time
data streamin accordance with a predefined recording
fﬂémgndJ&ﬁod‘f@x"r@&‘idnﬂ‘info%&lbﬁf relates to a nethod of
recording informationh in a track on a record carrier,
the information including real-tine data of a

real -tinme data streamin accordance with a predefined
recording format. The invention relates to the field
of recording real-tinme data such as a stream of
digitally encoded audio or vi deo, and in particular to
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I §he rbdoPBnedaditas 3 bbw@miluRecor di ng the recovery data at
an arbitrary location on the record carrier requires
arbitrary junps of a recording head to different parts
of the record carrier. Such junps introduce a nnvenent
8]:‘“ : he r ecor dl ngxbdgrggqu(for rfcorcf(ngn;%]o aﬁc?H orongtrle %o%larrer are Enoavn
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pointer in the non-volatile memory and may be multiplexed in the real-time data stream.
Recording the recovery data at an arbitrary location on the record carrier requires arbitrary
jumps of a recording head to different parts of the record carrier. Such jumps introduce a
movement of the recording head (for example an optical pickup unit, OPU) and possibly also
a medium rotational speed adjustment and rotational delay(s). Hence allowing such jumps
during recording continuous data requires a substantial additional recording speed on top of

the recording speed needed for recording the real-time data at the highest practical data rate,



It is an object of the invention to provide a
recordi ng systemthat allows a recording of auxiliary
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headroom and w t hout substantially changing the

real -tinme data stream For this purpose, the device
for recording as described in the openi ng paragraph
conprises recordi ng nmeans for recording marks in a
track on a record carrier repFesenting the i nformation
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data and for reading the auxiliary data as auxiliary blocks from the record carrier, the

auxiliary data blocks having physical addresses that are excluded from allocation to logical
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controlling conprises translating the |ogica
addresses into the physical addresses and vice versa
i n dependence on allocation information, generating
and mai ntaining the aIIocatlog |nfornat|on t he

all ocation information includi"ng at | east one
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ap¥thldhi@haé nBBlePoebPrebided) would be irretrievably lost, or, alternatively, a large
amount of non-volatile memory would be required to maintain all meta-data. Moreover,
many predefined recording formats for real-time data do not allow auxiliary data to be

included in the real-time data stream. The inventors have seen that at a different hierarchical



included in the real-tine data stream The inventors
have seen that at a different hierarchicall evel there
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the real-tinme data by controlling the allocation of

| ogi cal to physical addresses. Hence physica
addresses can be assigned to auxiliary data bl ocks

Wi thout interrupting the |ogigal address range. Since
the auxiliary data bl ocks are not present in the
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to other auxiliary blocks. Such a signature allows searching auxiliary data in a range of

blocks on the record carrier. The pointer information allows locating further auxiliary blocks
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auxiliary data in a range of blocks on the record
carrier. The pointer information allows |ocating

further auxiliary blocksafter detecting a first

auxi liary block. This has the.advantage that auxiliary
data itself can be easily retrieved. In an enbodi nent
OhiftdrRQedtife P Nilith§ bl This M thLOMRIpY thABARSBiary Yata itself can be
arranged for controlling the allocation neans for
aFPsPEBireNy: physi cal addresses to recovery bl ocks in
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t he enbodi nents descri bed by way of exanple in the

foll owi ng description and with reference to the
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record car@‘ﬁ‘gf]aﬁbPﬁﬁ?@c%ﬁc@I‘%%ﬂ‘%‘ﬁat| ons for bl ocks
of data inF1ghr§lla§1|6w§)§re30rﬂ esor br@asdcti@n, and a

correspon data.stream Figure 5B shows
al | ocat i oglE ?‘%?%el}‘r’ﬁvtsa{)eﬁorgw 128 ondi ng to Fi gure 5A,

F| gure 6A EpoessHoesatdadingddvige, bl ocks of data in a
track of ag m&&&@ wE Rchtlofid for ﬁ%ﬁc iﬁ&ﬁx‘??gé&%g Fé@nha LR,
a

data stre a recover

al | ocat i onFig\ie & plipmis dngationy %é@lﬂ‘@ﬁﬁ et datp in etrﬁk@m we@dcarrier and

CREsRERANAL RE-tBlaBRE&, N different Figures have
i dentical reference nunerals. Figure shows

di sc- shaped8tecdhyve alqcption ”}{%{V’f"?fﬁl cﬁrrfsp%ﬂflwggo Bgye A
C entral hotfigurd A shbae IdchtaakfoPblodke bftgtatlh etrRSF & feOdtd edrrier, a

ﬁ?rreron?m%rﬁa nn1(9/d§tra s{reamég?d recor d rrar ks representing

Fan PRV PSt i ng pattern of
t urns conskigurei6B sigpws .llt;sata)ntmfa‘hllaty()n corresponding to Figure 6A.

Corresponding elements in different Figures have identical reference numerals.

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 (yet to be) recorded marks
representing information, is arranged in a spiraling 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



paral l el tracks on an information |ayer. The record
carrier may be optically readable, called an optical

wodioex034arrd has an information | ayer of a recorrdalnBe04/051950

10

15

20

25

30

type. Exanples of a recordabl edisc are the CD-RW and
rewitable versions of DVD, such as DVD+tRW and the
hi ghdensity witable optical disc using blue |asers,
called Blu-ray Disc (BD). Furt6her detail s about the
DVD di sc can be found in reference: ECVA-267: 120 nm
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11 of a type which is writable or re-writable, for example CD-R or CD-RW, or DVD+RW or



to easily access a part of the recorded real-tine data
stream Characteristic point information provides

W@EDOSNsH11 points in the encoded data stream VIREI/EB2004/051950

10

15

20

25

30

reproducti on can be started. An exanpl e of
Characteristic point information is described in WO
00/ 28544. Figure 2 shows a recordi ng device for
witing information on a record carrier of a type
which is witable or re- witable, for exanple CD-R or
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on the record carrier. The marks are forned by neans
of the spot 23 generated on the recording |ayer via

wa tesheam 24 of el ectronmagnetic radiation, ususd/EB2060481950

10

15

20

25

30

a laser diode. Digital data is stored on the record
carrier in accordance with a predefined data format.
Witing and reading of information for recording on
optical disks and formatting, _error correcting and

channel coding rules are well-known in the art, e.g.

f iDL a8 eelPodtilinD VR 83/ § B@éﬁtrolﬁh@Z@Mpﬁ% cotftof cu%gtdf Sor

connected via control |ines 26, ystem bus, to
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S§(8§1t66 m-Air ]eé\i#ﬁ %nd f&?l/lhle%e§ th§ RﬁJEIG%%{a q‘ﬁé ig%ut unit 27

processin . i o an vi deo
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U R3FndtBPA8t TN Ad phofessifd b&fboﬂﬁ% coRpRE Elﬁﬁbl@ QR &8RF Alleo decoding

means for input signals such as anal og audi o and/ or

vifeo, or digital unconpressed audi o/ video. Suitable

C ng ressi Ome ﬂﬁtﬂﬂﬁ:& %@ dEen Ié:‘c)foKIb@lgmg Eenfrorsaranng Q)rmzftﬁlfg and

audi 0 i

R S e Ty L L IR e M

atodésq EQQ) interleavingeand ickenoel vodirigs Fwotheimofep thefdrinatrer 2&oimplises

a, r ng
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data i n accordance with the record |n%? or mat by
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jtten to correspondi ng addressabl e | ocations on the

record carrier under the control of control unit 20.
The f or natThe gontralt umit 20 ésrgrranged for controlling the recording by locating each

block at a physical address in the track, and for executing a recovery system as described
below. The control unit includes the following cooperating units: an addressing unit 31, an
allocation unit 32, a recovery unit 33, and a meta-data unit 34, which units are implemented,
for example, in firmware.

The addressing unit 31 is designed for translating physical addresses into

logical addresses and vice versa in dependence on allocation information. The logical



the output of the formatter 28 is passed on to the
nodul at or 29, which generates a | aser power contr ol

we@sas41whi ch drives the radiation source in tPEI/IB2004/051950
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optical head. The formatted units presented to the

i nput of the nodul ation unit 29 conprise address
information and are witten to correspondi ng
addressabl e | ocations on the gecord carrier under the
control of control unit 20. The control unit 20 is

a&dﬁ@ﬁh@@@ng‘tme LR guahsl dedsbe lspiRe 10B6 Qded i GroRdg deQieles BO
cal address [n the trac

each b ys Kk for
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address range corresponding to the logically contiguous range of blocks allocated to the said
part of the real-time data stream. Figures 5 and 6 depict the allocation of physical address for
the recovery blocks in detail. It is noted that the process of generating recovery data,
maintaining a recovery status, and performing a recovery process at power-up (if needed) is
described in detail in the cited document US 2003/0014690. The current invention mainly

relates to the way in which the recovery information is stored. The recovery information may



during recordi ng. Hence that anmpbunt can be recorded
only after recording of said part, unless it has

waoatongesdyi7been generated, e.g. provided with thTEB@am51950
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on the input unit. For exanple, in the BD recording
format the neta-data includes characteristic point
information, which is to be recorded in a separate

| ocation on the record carrie The recovery unit 33
i s designed for generating recovery data for enabling
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In an embodiment of the device, the recovery unit 33 is arranged for
controlling the allocation means for allocating physical addresses for recovery blocks in
dependence on the defect management information. The defect management information may

indicate that predefined blocks are available for defect management purposes. For example, a



information at |east includes information about bad or
possi bly bad bl ocks, and may al so include remappi ng
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on the record carrier in accordance with a recording
area layout. In the layout, physical addresses are
assigned to a specific |logical address of a user data
area, or to a defect nmanagenment area or system area,
etc. The layout nay be predefined or may be defined by
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t deperidage b meth-datatforerarfige basetmmradelbitéd rfiayback moddsuch as fast

lgg?a% Flheta %BS dJ ;‘%819%/ A ie S8 e RY th%”e&\-?ﬁ%a?ﬂ?{!?}é%ﬁ%%&t of the

resses I n manag enent are
{inek-timelotedlsehmisinistessorskcatrise andabseg ety tdieyes the relevant parts of

Aht REIGLd M8l sHeant iR @eﬂeﬁ&ﬁéé%){he%tidé@m a@b 'n&P ﬁie%orﬁ#%)’éﬁt@ﬁi a
addr esses near bad bl ocks, @ ysi cal addresses
&%

alieeP VRN Aor pring rffé??’erh é?tﬁﬁlfecﬁ}’% ks Grfleprpdencgon the allocation
Ciafoprhitidh b tiefredoftivarieein tich sght fhat redbery bigtus @FANTHOR mdaates that

nunber . of conse cutiv hys ddr.es
R U A e kS ey
f @fregpbndingigetd-datshas hot bednescosiodThblecoky uning7 kaieves real time data

g{%ﬁbgﬁ’i' 4 e Sol A é\}&?{ J% ha?b&%&%tréc%e&‘@%e?%ﬁﬁ‘en?e on 1R rgcofvgrjr/

cating rec
déate. The 4119¢atl¢remforreatlpm glcllumsahmned physital eddresses eﬁtbc Gcovery blocks,

which physical addresses are within or near a physical address range corresponding to the
logically contiguous range of blocks allocated to the said part of the real-time data stream.

Figure 4 shows locations for blocks of data in a track of a record carrier. In
Figure 4, a track 41 schematically shows a number of locations having physical addresses 0
to 8. The location at physical address 2 is a bad block 42, and the location at physical address
6 is a possibly bad block 43, which is not used for allocating a logical address. The



carrier. The readi ng device has el enments correspondi ng
to the recording device of Figure 2, in particular the

walzdosesqumi t 21, the head 22, the positioning uriT/IB2604/051950
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the read processing unit 30, and the control unit 20.
It is to be noted that the functions of the reading
devi ce descri bed bel ow are usually also included in
the recordi ng device. The control unit for the reading
devi ce has corresponding functions to the recording

0@ Wkhdion bt tﬁmmloﬁs it BEaIBAVEi RIS i W fedf Yhdnagenfeh ik 3B B, But
the control unit has a neta-data read unit 38 for

C‘Bi‘?’tar‘%IbFF’ﬁ@teldﬂér“i'ge'ﬁ‘Eﬂ’é‘}"i'gng of the real-tine data stream
in dependm’gneessn mmwd&taaocaﬁmOfwg&mmdaemgsmlmeﬁx a

?rg? get te rF%Jl Qlléngﬁfatra g r scggrg%ic?s] hJ,C Fov%% nila er o r e ck @avtlrf%oglcal addresses
nmmmdAISan ielFigurerfigtht oack 4p mmafcaltyfﬁbowsemmtbem lagattoas having
S %gm&peéeg Bab %Clg&dang @Jdrﬂlo%f(s T?@Ig%lg'eh' Qcﬁﬁ%%g Qlte alo ated to

reves e rel evant parts o e real-tinme
smlwsea*rﬂddrpsmgsen@@qtﬁéé’y &g atrpres 17658 @4 dlde Airst #frPVa@dMle the

t DB KON 1Yical Ridtes 1380 B pﬁﬁfeg\éearyss @Al thé’%céne farrb @ §3jinﬂlgates the
recovery ata in recover in epe dence on

AR PPE A rERATA D PPXSlﬁhHaE“i‘f £ PAd ES TP dRd ‘?’?Fkt“ﬂ oThe

emmnmm&@ee@wﬁwocsﬁi@tom fogic#lfa8dresB LAG o phiysltal addess RATAbhile

t h gaplrng ggslrm y%ﬁéglag{ aéﬁggt’[%v\ﬂfo&ﬁlo{l honl%\%nbznlf gl og%trwﬁ %heésdoif Q %’cording
nﬁetnai_t daichinblades defbct heesgemet GlighexchB shines a Bablwod rijocationt 37
r ﬁfo% Si\éﬁor{?gﬁ%"‘a*% g%égql?etﬂ for which correspondi ng

en Tecorded i n dependence on the
recovery dagues 6&neB sipvpbasicommpdation efdtrecorery bletkubigwe 6A

aJhB\QQ@&a%gnsQ&Wdcﬁ%f Jad S Bee st aqgcotfch%rrfe? QQU@JsNon@lln% Fel{ilstrme
whi Sl cal dresses are wthin or near a si ca

‘B’&‘rséf §3§“ ﬁnadr?grgcqygp' ,blé)glbéﬁ n IﬂéurfséAt 37d Sp,dbef strgpm 9f el e date 51
CRRdmag tHNIY Shond A §Em BYr ohilmksavag Ildgcoaltaedreis@s It Atero ms dAspa Figure

{ { t 4 sh
oot eisimafizps Hofs ShiTRLRS 105p oS Favtng o 1B AP
FIPAglelacmmclaietbadaukcksdmg ingicalaadresyessireaallscaged nmwﬂyscal afdresses as
88‘19&&%2%&%%‘92 @h?ﬁl&rg lfroﬂqmﬁ%&%% %lagf? m&’l%ﬂ‘-&%A and SB The

| ocat sl ca ress I's a
t firet Arow &2 vr@wata% thf)ﬁgpsat'@apf lpgient @kisessem%wa?hmlsqd%gs Pbéd‘\

b Rkt ﬁ@mmﬁ&é‘gg P &3 R bee $BFbefi 8Y thahlRG I P fhe Real-BiEH 2@ The
address, Thel2 infornmati on about the |ocations is

uk{paing 9 the/ blpgkaah PA3 f‘ﬁat%?éfl%‘fonlf‘éfﬁd&@mP'of‘ﬁrﬁld?%ﬁ'tﬂhbﬁ’fa"y
baatlosed yn @é sdarebﬁaﬁgetoeadd&@sedwwomsq a0 lati afgw 65 ingidhite&shed A,

oSOt el s A B PRt AT ES b BT Tt i v
aanme’sbe\randﬁB dheoro kis eh«amnmgcdvengibmak 6 arﬂcguesé@essovkmabochmﬁ

Aﬁfo tlo r %or?'es otng"ﬁgLrF%Ife 64\ i‘t 1?&&%%& g%’l(lc}{tlo%n‘g%regadapted

ocat ons physi cal resses
PA(Shfalﬁ@Vb'wmbb)O@R@O“mm@e 4“9@1@@!““&@ e ‘@S@@Qalb(rskélp a good block

alieR %mc% tl% r@an Ylﬁ\'e Qlﬁ’tll stﬂ:glq rﬁl%‘?&ﬁve@ysdétﬂg WhAdnad XI(IE[Q@ good
arrows 52, first arrow 52 I ndicates
block.
It is noted that the allocation information in the Tables shown in Figures 6A
and 6B does not contain a direct indication of the location of the recovery blocks. The
location of the recovery blocks may be included in a separate recovery table, which is

maintained in a non-volatile memory or stored on the record carrier. Alternatively, the



al l ocation of |ogical address LAQ o physical address
LAOQ the second arrow 53 indicates the allocation of
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ski ppi ng bad bl ock 42. The third arrow 54 indicates
the all ocation of |ogical address LA5 to physical
address PA7 whil e skipping possibly bad bl ock at PAG.
The al l ocation follows the al|pcation rules of a
recording format which includes defect managenent.
Fiogptibe ofe stvows bBclEE&:bine ik luaddl i tha kil dtioin MferiaRdn TiBles by

C.OI‘ r e shows t
BRI oL M B0 G 3 Ny o o
| zosyaetrate past gfdire aﬂbqamksT able coradiming physicdl pdurdsses bf meavery dfodks. In
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bl ock 61 t hat @g ysi ca encl osed in the address
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Faf gurre:oﬁiBlg_smm arglrpomter nfainaton forrddivatimag 4 lmnmahheecovery block.
C’ﬁ-{ I 8&@%%@8 LQon's:tjitgtgsr 1n§pb fi h&er r%% v'%%? bqgckg H)? he recordm session
8cation rules are a ed he recovery %
do Atogssst Inrdurthgeenztiofligenty 1he nhyaml tadcts@s $R9ceoE mguv@lncaintwanges of

Sﬂﬁ&ﬂcaﬁacﬂﬁ‘:@ﬁs RhLOiR léac“‘?ﬁlge Ak QGRhdidAGs feftevel, rakée@%f Fb%& Blocks
stream The recover%ih ata is witten tO t

i pped
FoTHhaNe R Recowery Hlask Aigihuticat didiest Heé redativotodhs s of e range.

i nf or mat i Qiari dﬂlbbdﬁﬁheﬁ[ﬁtbé @Sics bisds A nbi- gdlitﬁ@m@ﬁorﬁlridd 6B
es not.. canta rect indi [ | oca

catian of t
IS5l Shie B0k Py Ry Slo RS ey Pisl fimSon i e P THAR)
bheyoiks Anmymbae faulme thechet volatilameraga r@tains tied ey foyntrablegy status,
' st ored
%ﬁ %t&)o{zvér F{aetjlgpm%etq]gﬁ Hé%&l%@%&)&y EE‘%&E%%F qF thf recovery
cfatus ﬁ@lqaeekbwrrsﬁo@nm&ésn pragredsea fegrybm) @@gess is atthvated. The non-
3blafife fﬂeh@@ Hld’}ffﬂﬂﬂﬂp&hﬁm p-gﬁ’ﬁtelr §%orRNtioh '?&hﬁ@daprggoaqgcatlon %f a

addi ti onal” status indicator per allocated Dbl ock
PRy LR Plack. pr78 agdjlinpal gmopnt 9 recovgy inforgaely net ¥et raprdedgn at he
atdo0gabloékd Tabl e cont ai ni ng physi cal addresses of

recover | o n
y l? an em%odnment of the device, the recovery unit 33 is arranged for

generating recovery data for recovering allocation information which has not been recorded.
It is noted that in some devices the allocation unit or the file system used already has a
recovery mechanism for the allocation tables. However, the recovery unit may (additionally)

include the allocation information last generated in the recovery data, and/or in the recovery



an enbodi nent, the l|ocation of the recovery blocks is
not mai ntained or stored separately, but the recovery
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order to be identifiable. For retrieving such recovery
bl ocks, a retrieval unit may search through bl ocks
that potentially are recovery blocks, e.g. at physical
addresses mssing in the aIIo%@tlon Tabl es shown in
Figures and 6B. In an enbodi nent of the device, the
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bl ock, or 1a@n adshdtnhdanale r@mbyumtgﬁ isa@@pée Foy conbAZTE | ON
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embodiments baseX on recovery data as the auxiliary data, it is noted that auxiliary data in the

current document indicates any type of data that is related to real-time data and needs to be
stored as an additional, relatively low bit-rate, channel along with a stream of real-time data,
also for purposes other than recovery after power interruptions. The invention may be used

for various predefined recording formats like the Blu-ray Disc recording format, the CD-RW,



include the allocation information | ast generated in
the recovery data, and/or in the recoveryl4 status

WOi 20050338171 on. Hence the recovery process at p@®@avIBRP4/051950
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may first recover the last allocation tables, and
subsequently recover further data fromthe recovery

bl ocks. I n an enbodi nent, the recovery unit 33 is
arranged for including in the %gcovery bl ocks a uni que
signature. A unique signature y be, for exanple, a

f bSPD R IeLriond tytéa ef aee&peﬁﬁfagen%psgt&em Rt r SpRAHERRS

of bits having predefi ned val The signature y
bisvespR by Beludiek Beapian bosksp f5allocatiamWepIstHter dafisiseAlso for

UER linfstaaonth@ie ks o@h@odnhﬂwsbean beadrd, bui difier kiB@¥YRuch as a

contents. K A Si ag may indicate that a recording

mﬁ?gFHC%WBB$e§§P “uni que signature provides an

option forlt Beaed thaniy tibs d@cosre thy wotdd tkludd’ tihtﬁlnbt exclude the

S t I | N,

b? %ﬂ& #ﬁéerrgeéngétg?lgs'te@? hQ}quSteJé %ng%r%% %I ot Qn tp %édmg an

i pitoentrdees oot emquth@@reswee eﬁpeﬂlyalbt ofchkeh elmnts,éb@awp'l refergnce

PSR hofIfhifthPIcEY SRUR RMEY Mkt iR iR fionnRE BY ﬁﬁﬁfenbénfé@ lsy mbdhs
an_enbodi nent, the recovery unit 33 is arran

c 8hothdardviaes aﬂ@w@ﬂmateoeéthabwvw aneans’ gray ke reatsaetn?eﬁ gy satte Same item

| eAftdwaMOF GRASHE bHobé/ﬁth\&hﬁﬂahsﬁiﬂdﬁlﬁ&i&@ﬁle%ﬂbéd}ﬂenm and the
recoveﬁﬁvblocks ted th exi s aIIocatlon

(vediop s 1 Fage t“dteﬁeéy H?J ?““81‘“ BA ges Bgreingg 2bove.
bl ocks in a range of physical addresses for exanple a
maxi mum of bl ocks nay be bad within a consecutive
range of 192 bl ocks, and said 10 bl ocks nay generate a
maxi mum of 5 interruptions. Hence allocating two or
nore physi cal addresses for recovery blocks limts the
nunber of interruptions, and has | ess inpact on
further allocation options. Allocating at |east one
physi cal address adjacent to a bad block has a sinmlar
effect. In an enbodi ment, the recovery unit 33 is
arranged for controlling the allocation neans for
al | ocati ng physi cal addresses for recovery bl ocks in
dependence on defect managenent information, in
particul ar by allocating physical addresses in a
def ect managenent area, or by allocating physical
addresses near bad bl ocks. In an enbodi nent, the
recovery unit 33 is arranged for controlling the
allocation unit 32 for de-allocating physica
addresses previously allocated to the recovery bl ocks.
The de-allocation is perfornmed for a part of the
real -tinme data streamafter recording of the neta-data
corresponding to said part. The recovery information
has no function after recording said neta-data. Hence
t he de-all ocated bl ocks can be used for other
pur poses. Although the invention has been expl ai ned
mainly with reference to



enbodi nents based on recovery data as the auxiliary
data, it is noted that auxiliary data in the current
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real -tinme data and needs to be stored as an
additional, relatively low bit-rate, channel al ong
wWth a streamof real-tine data, also for purposes
other than recovery after powgs interruptions. The

i nvention may be used for various predefined recording
foramis |i ke the Blu-ray Disc recording format, the
CD-RW 15 or DVD+RW Various types of defect nmanagenent
systens are suitable for applying the invention by
including the auxiliary blocks in the allocation rules
used for defects. Also for the information carrier an
optical disc has been described, but other nedia such

as a magn

That 1o ey aBRiefied FraPiorde Whenisainchgiog Hyfime daa ora
exalttingtalata veeaprie s@ndeance frith b hledefeéCBHmfdl@ formas tvehixh dedin
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el enent does not exclude the presence of a plurality
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ans of both hardware and sof t war e,

| ement
Camﬁ gyeans é%%? Fontrﬁ@a&@e reserding By jogating eash blogk 3y phyisal address
smﬂatmﬂeﬂmo&mbahdmaaﬁmnﬁmgther t he scope of the
ntion is i ted, t ,.and the
TR ek 607 e b PRGN Peabid e an
citebiersatni dependdned eredilocagion idfsoatiomed above. 16 CLAI MVS: .
Danlb&lﬁorr rgéang @?ﬂ%%&zg faIQJ Bt&ixgﬂ%f Iaﬁoclatl;](fn frgr?gaklon th
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lewt i ennintoemagion fnckydipg @td@ﬁq Oﬁé@gwélwpmgngds{f@gﬂaﬁblocmllowed to

dé?léh&@ mmarsﬁ%medstsgﬁém'm means (22) for recording
atra on a record carrier representln t he

i r?f”é‘ﬁ?%E‘?“b‘i’ieﬁ“ﬁ(36138>ch%Pfﬁ°§§ﬁi"ﬁg‘wf"<bag¥ dag relaigd ot eal- tm&niata and
Cfommﬁimg’feﬁmﬂ1@1@@)1tafaﬂiuxﬂ1@@tb[c@ks] dnl’ilgz redded dafife@r di ng by

ach bl ock a address in the .
{ BERANAY 48R Bl bBR cbieBroR b &0 AR B ol HS il ans
(@c{ryswsao thte reiEnallodkg whivh phogalcelireaeitf éraedlidryblocks e
p&éﬁde‘d‘ "ﬁjom%ﬁ&'é ot B QQQda/rlesge% ?{OC a?ntfnﬂ ordneQr a (%ﬁ c@ress range

[ ocation In orrra 1 on
g?@ﬁ%sp%ﬂdlnﬂ@o hpef lonsti Oﬁf @gmlhgomigeoua rdnm:@fthhS allndated tathé it

thak ofthd REaIneQRAtaishéaar mation including at |east one
| ogi cally contiguous range of blocks allocated to at

| east a part of the real-tine data stream and -
auxi | i ary Deeléetas oRRRE i Gdtm3 JWhdréd thD LOGIRSSdaROnARXBL, 3BT Y

da&a related to the real-tine data and

- meta-data means (34) for generating and maintaining meta-data for controlling the
rendering of the real-time data stream and for recording at least part of the meta-data relating
to said part of the real-time data stream on the record carrier after recording said part of the
real-time data stream, and

- recovery means (33) for generating recovery data for enabling a retrieval of real-time data
for which corresponding meta-data has not been recorded and for recording the recovery data

in the auxiliary blocks.



for recording the auxiliary data as auxiliary bl ocks
on the record carrier, the auxiliary data neans being
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addresses to the auxiliary bl ocks, which physica
addresses of the auxiliary blocks are excluded from

al location to |ogical addresses and are within or near
a physical address range corrﬁﬁponding to the at | east
one | ogically contiguous range of bl ocks allocated to
the said part of the real-tinme data stream 2. Device
as clained_.in claiml, wherein the auxiliary data
mans. (34, 2P EXHIPT G clam b hergerthe HRBXFTS PR e arangcd
gfn exating ecare stumis irferinationgt Aprledefided lacafiar orohitesdod Earrivg.
the rendering of the real-tine data stream and for
recording at |east part of the neta-data relating to
s&i d part Revice heclaime in tlaime2, cditminglierdegine @mptitee a n@cmiaile
CRAEhS ,ranéﬂh% Edcove Ja% @9) a?éiérgx%@ I s%gin Q ov@&%lafug {8t mation in
data Stream and - recovery ans or “generat i ng

r Be pereYoatigaenonbr enabling a retrieval of real-tine
data for which correspondi ng neta-data has not been
recorded and for recording the recovery data in _the
avtxi | i ary PAVISEREClamediin ciamd ergh whergip e geeqvennmeansyi3i) age
Wirehgddforl goserdtiag e BdcyveEstdnS iffOmatiad idcladitigtydg®g iffé@mation for
regoqding)&%co ;&&Wstghyé information at a predefined

| BEETBA SH P R FEd8Y d Chirrier. 4. Device as cl ai med
in claim2, wherein the device conprises a

ngn- Vol at i &icTRNed R 88lint £ SHEERASELVIP AR (3P ke Bl frged
arranged for storing recovery status information in

t foeceneatinggpeay ¢ty dathientseqyering allpyatiorcigfogmation yhiglelps ingt be¢rai m
3re@drd, Wherein the recovery neans (33) are arranged
for generating the recovery status information

i ncluding pointer information for indicating a

| ncati on dbevie batMET iy clainOZ; kuhe@in thiemkiGgy asia mbak (BAG3) de
claim Wherei.n the.recovery neans (33 re.arr. e

¢ g or AR ok 85 S R R e RG PR R
| fothenakiliam bisklksch has not been recorded. 7. Device as
claimed in claim?2, wherein the auxiliary data neans
(34,33) are arranged for including in the auxiliary
b¥-ocks a Ufvigeies ddimetdn cleie hpdiersin thesiuptiay dytnmeanpeddiélare

t 8rafEd@dr ool He Xl a@nkSeansSor MBMELat At GG ITBRButivE physical

claim1, wherern the auxiliary data nmeans (34, 33) are
addresses to the auxiﬁary blocks. y ( )

9. Device as claimed in claim 1, wherein the auxiliary data means (34,33) are
arranged for controlling the allocation means for allocating physical addresses for auxiliary
blocks in dependence on defect management information, in particular by allocating physical

addresses in a defect management area or by allocating physical addresses near bad blocks.

10. Device as claimed in claim 2, wherein the recovery means (33) are arranged
for controlling the allocation means for de-allocating physical addresses previously allocated
to the recovery blocks for said part of the real-time data stream after recording of the meta-

data corresponding to said part.
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arranged for controlling the allocation neans for

al locating at |east two consecutive physical addresses
9. Device as cl ai medp@mIB2b@i/oF1950
1, wherein the auxiliary data nmeans (34, 33) are
arranged for controlling the allocation neans for

al l ocati ng physical addresses for auxiliary blocks in
dependence on def ect nanagene%t information, in
particul ar by allocating phyS|caI addresses in a

daf ect m'ﬁQx@@ﬁPka@ﬁ%enﬂfo%angx‘{ H 1Jlf9§x?ahbrpﬂclgaé(gsﬂe9§1{me data ofa
addr esses near ocks Devi ce as clai ned

cealjtimedata fiframdn FccprHance a&lbwmﬁﬂﬁ@a{?@rdc@éym&r avhigh F“’a"r‘F@ed
fompagptrol ling the allocation neans for de aIIocatlng

physi cal sse |ousl aIIoc ed.to
POBE s 4 8 i ik P S 1 Rt Rpleaingdt,
shﬁemnmmﬁﬂmkaMMmgdgngadhm*hemdeta data corresponding
Vi
gt?})rlrglﬁglg ?0 f:dn Cfl {rﬁg gafng{l% l%ggc%{u%%ac}?blgckn?g +h?/f|bal 1izlcpd?ess
diat.tla tragkg élamrltrnl wemmn@@ with a predefined recording
f %%&mé Wi 319 ﬁ)\( kGRG0 HRE io%@ﬁ addrdsSRGH 0 Ghe PRARS 2l E8es and
for rea marks in a on a record carrjer
r‘é‘iﬁ‘r@%@’fﬁ'tdie?f’gd‘inﬁeo”i at‘iP‘@F‘?fh‘t‘fOW“P% ths) afjeqadomiafermaion tgluding at
aekf % TR ReallyBddRkiguots@atgE Of bl SRRl atf1Q6t 4AA of BE fehitGne data
the reading by locating each block at a physica
208"%8% i n"the track, the control neans conprising -
acuxibsg d:{lgreﬁtEIams (37f38)}f01t p’raﬁslr\gfahxﬁjprj B‘m ﬂela@ﬂ @ethe real-time data
aaqgr%e%% 1 thalS)xﬂEapye h S ! xCl bé}o gr 5 e recor c\érlrl%re versa
epen ence on oca orna
ath¢ vesdiniy gata bhﬁl@ﬁlﬁung mmswah eddmsseﬂglataare ¢xelaéftd frgmeallocation to

| lQ@&aq: Adhedse® %takegkli%?or med? g?hﬁfoaltéh%ég ‘?an@l: L&Eéﬂoﬁcﬁngt 9ttt least
| east a part of the real dat a stream and -

Ak j9sicalpyropiguausrangs orhlesksallogrred g the i pasyad dhe segf-fige data
a¥dnh.i ary data related to the real-tinme data and for
reading the auxiliary data as auxiliary blocks from
the record carrier, the auxiliary data bl ocks having
plhysi cal addresshinddiatiaiarie, ebeedinudie duxilfapndaal réad erechns@si7,38)
g k gi cal addresses and are within or near a physical
adaress range corresponding to the at |east one
| -oegitacdald rgadaenans (@8)derscontzalliyg repfleriyk otthe realtinrcdatasstieamoint he

Scﬁb&l:d@l@é $n rQéta Eiznz?ar{dffﬁl reatdingﬁle %‘aada%trgl%@to shgt paP%Wh@ %alaﬁne
claimed in claim, wherern the auxiliary data read

rsRrseamon thegpeosdiapien. €8 - et a- data read means (38) for
CQBoVedY mbddg (ITERERAdiIRevery BRa fr&A kiretaltBard Abéks SAd fBABikviIng

real-time data for which corresponding meta-data has not been recorded in dependence on the

recovery data.

13. Method of recording information in a track on a record carrier, the information
including real-time data of a real-time data stream in accordance with a predefined recording
format, which method comprises

- recording the information in blocks having logical addresses, and

- controlling the recording by locating each block at a physical address in the track, which

controlling comprises



dependence on neta-data and for readi ng the neta-data
relating to said part of the real-tine data stream on

wo besogaord carrier, and - recovery neans (37)PdDIB2004/051950
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readi ng recovery data fromthe auxiliary bl ocks and

for retrieving real-tine data for which correspondi ng

net a- data has not been recorded in dependence on the

recovery data. 13. Method of jecording information in

a track on a record carrier, the information including

F 6@hsthindBhedGicl Lliredsed ﬁ@lthéﬂhyﬁ‘caﬂﬁﬁéss% A3 b&sa in dependence on

accordance wth a predefined recording format, which

nBlofRSEn t&TPi8es - recording the information in bl ocks

hagéhéigmg agd m‘ahtalaidg ﬂfé%ﬂ@&uonaﬂﬁrmatl@i)ﬂkraﬂ)dchtidﬂgnfbﬂﬂﬁtlon mcludmg
ocatin eac

o e Paely SRR Boe P aloprag B Bl S g¥for RGSATRE

t&mnshanlng the | ogi cal addresses into the physica

?—S}?Ecgéﬁlg%uépa% Xa{ta r%la%, olstﬁ‘e lleﬂ tg'\%rt’igtg gr?d"t%renegol?dlﬁéjtlgg gu%liiaglrbata as

aduxihiery tbjogks anﬁlliedpwectqaawr atlfhe al l ocation i nf or mati on

i na@i %ﬁd g Hysdal Ad@ﬁéstes RN aluQigér? Bloki¥, mmdhgy&u&jdre@s@g& tigf
bl ocks ocate to at a art of "the real -tine

d%%‘a@tbké‘é%ﬂfe exclydeddoaglingption R |'<rgi'°a‘r%¢dfaﬁfsaa“? &l ithi of prar a
t ms.eaeaddretsé xﬁﬁgetiaﬁap@mgft@me £t @R8¢ REicAlFRomigidus kaAEYof blocks

uxi. n the record carrier, and -
a@@?ﬂﬁ‘%@ P ng 'méﬁ%Fﬁgggng%“the auxi | i ary bl ocks,
whi ch physical addresses of the auxiliary blocks are
excl uded f
alEhin or Mo HRREE i 35 Rkl he AEF BROSIANAR s
temphgesat | east one Ioglcally conti guous range of

b %ﬁ&ﬁm@ Iallld:}ﬁﬁﬁﬁgm%/e ettanigta$@'cgntﬁﬁfng réfierinD 6f theRhi: tHer@ta stream,
a stream as clainmed in claim1

V\ﬁé respiding pileast Rag obthe W@&é@ﬁ'ﬁ@g midIPP%PVh%fo'é'me data stream
C&ﬁﬁéﬂe&ﬁ&cmn@@ﬂ&ﬂ@bﬂdmlsaﬁmﬂmﬁmwt al ni ng mst a-data for

controllin de -t .Sstream .
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t @ets-datalhad aDttbele retolnded rapditecdrdingthel adcavest damamihe auxiliagy data blocks.
record carrier after recording said part, and -
generating recovery data for enabling retrieval of

real -tine data for which correspondi ng neta-data has

not been recorded, and recording the recovery data in
the auxiliary data bl ocks.



