1 Method of and device for recording information 9 Jan 2004 The present invention generally relates to
the recording of information, particularly digital information, on a disc-shaped recording medium such
as an optical disc or a magnetic disc, hereinafter also referred to as "recording disc "94sn<2004
well-known, such a recording disc has a multitude of toncentric substantially circular recording tracks.
Such recording tracks may take the form of individual circular tracks or of one continuous spiral track.
Each track is divided into logic blocks and each block has a data area for the recording of data.
Furthermore, each block usually has an area reserved for the recording of a check number or "check
sum". In general t?e amount of information to be recorded in a recording session is greater than one
block. Tha'lfifbphatiBRdEserdonrgasr IERUPEs "file", is then divided into successive data
packets having the size of one block, and the successive data packets of a file are recorded in
different blocks of the djﬁ}% For a rapid data transfebr, it {s then desirable. that the successive data

packets are recorded in' SNSRI A BIIAD SRS ABOTIR G PSS CARSH TBFOTRRM rtually
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disc the readaproces .can rocefed c%ntingous y. In practice, aéjisc,,masy.exhi ir{égefective blocks, i.e.
blocks whd g Tat eSS @é’%?a g BFhESITHSHIR 1 nrcS"fBng%% BSsibfe’d? Where W rauelhg small
write errois@ading disnges Henadiredied cuitegtreadibgaGudly aibdatl isdbetingartwigessstited for
recording. It is customary to reserye a spare. area on the recording disc, which area cannot be
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such a replac®sient "whgukrestivio jumps of the recording head and likewise two jumps of the read head

are required to read theI informglti?n. These juirllgfsororflthenr?g% or Writﬂe Head from the normal recording

area to the spare recordisg araa Sid BEHRBkE S MAULLIVET FRURATHR LR YEtlRETCAErage

trandmissignaspehdnodib® linflor Miatiorforiisi it paticrdestdad)dbsinalidersd sitUAtONS thewhiohided
into successive data packets having the size of one block, and the successive data packets of a
file are recorded in different blocks of the disc. For a rapid data transfer it is then desirable that
the successive data packets are recorded in successive blocks. The recording process can then
proceed virtually continuously. Likewise, during the subsequent reading (playback) of the
15  information recorded on the disc the read process can proceed continuously.

In practice, a disc may exhibit defective blocks, i.e. blocks where a faultless
recording of information is no longer possible or where any resulting small write errors can no
longer be corrected during reading. Such a block is then no longer suited for recording. It is
customary to reserve a spare area on the recording disc, which area cannot be addressed by the

20  user and is intended for replacement of any defective blocks. When during recording a
defective block is found, recording is effected in a block of the spare recording area instead of
in the defective block.

After recording of a data packet in a block of the spare recording area the
recording of the following data packets is continued in a block following the defective block.

25  Therefore, such a replacement requires two jumps of the recording head and likewise two
jumps of the read head are required to read the information.

These jumps of the read or write head from the normal recording area to the
spare recording area and back take comparatively much time and reduce the average
transmission speed of the information. This is particularly undesirable in situations in which a

30



2 9 Jan 2004 very high transmission speed is required, as for example in a real time recording of audio
and/or video signals. For such uses it is proposed not to make the jumps to spare recording area and
back for each individual damaged block but, when a defective block is found, to recorél &filzopdrtion
comprising a plurality of blocks in the spare area. The2jumps now do not occur directly after one

another in time but the time between them js longer. The transmission. speed averaged qver a time
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spare recarding vk isdilgs rapidly, a substantial number of the data packets recorded in the spare
recording area then wrongfully occupying space, in the spare recording area because the blocks

re
corresponding to these ' dat&f W@Ts‘ﬁ?ﬁﬂ?f@%%é?ﬁé&f?&%gthﬁr’é‘g‘gﬁ hradefsetie s At Hfeduction
of the nurbhek afrjunapsngiaiteateshdsal sRTpBLAtivab indaifsieiicussdf it R snare ecordinglarea and
the spare recording area is filled more rapidly;. once the spare recording area.is full the disc can no
longe be%@ﬂ?&r"fﬂﬂ‘ﬂ%ﬁ&é’iﬁ?ﬂf&( &fg%& SR RPIRR W&-tWEFM@HEH%%PBPm%OBB‘?ﬁQ?{S‘f@Ywhich
a replacendt secandihgrismadebin the sparecareansheairiparagivielyismahsthissish epiedt of the present
invention to provide a solution for the afore- mentioned problems. In accordancge wijth an important
ropect of HIETHRESAHE RO ErA ML LR BB T L e QI GIG ST 1 . a
freely accessiblpaddrassehleharda whichrbas diag vetbdillvgeshidisaas isnikaDevertau @ foerecord
file portions having a length qf. hundreds of blocks in s ccession.fFi‘[ior to the recordingrﬂ%e allocation
manager FUSBRISEEL ESSHERS pBHiEh B £ P e B RS H R SRR RFES, AS 18&rvation
impligs, oredbeliogakandcinat the bibokationaairiper withess ds@ paekeddiedsesdmifiissesaivgd
portion of the free reco dirég area for re(i‘grding. ftdurin reCO{din a.def%activ% Block is found the write
head jumBERPe Mt AT ARG Sl IHE LR & NS INTBRERE JEMS & #iSHsd Pécbrding area, for
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It is an object of the present invention to provide a solution for the afore-
mentioned problems.
In accordance with an important aspect of the present invention the replacement
recording is effected in a free recording area, i.e. a freely accessible addressable area which
20  has not yet been used. This area is large enough to record file portions having a length of
hundreds of blocks in succession. Prior to the recording the allocation manager reserves a
certain portion of the free recording area as a replacement area. This reservation implies, on
the one hand, that the allocation manager will not use the addresses in this reserved portion of
the free recording area for recording. If during recording a defective block is found the write
25  head jumps to a suitable address in the reserved replacement zone of the free recording area,
for example the first free address in the replacement zone, and a replacement recording is
made in said replacement zone. After recording of a file portion in this replacement zone the
write head returns to the normal recording area.
Upon completion of the recording session the allocation manager is informed

30  which addresses in the replacement zone have been used for replacement and which

replacement addresses correspond to which original addresses. The allocation manager then



9 Jan 2004 3 knows which addresses of the free area are no longer free and which of the originally
allocated addresses have not been used and are therefore, in fact, still free. At option, this information
may already be transferred to the allocation manager during the recording session, a& ke of
which, if this is necessary, the allocation manager cardreserve additional space in the normally

accessible space during the recording. process, for example when a very large number of error
occurs, THOLE SHGIEIHE SpeeR! RatiTedERasd é&rs'rm@as@@&&rﬂfimfewﬁ%wﬁi Hafitidated
further by merssohthe folvadna siessiptianiairatprefarmdtesnhaeisent of the invention with

reference to the drawings, in Whi(é%: Frié;#re lisa bloc[< %ﬁg am ng%ch séww aélﬁart of a recording
apparatus; Figure 2 diagf&WneREaiy AR LG8 SRt aFe 8R e FEE ﬁ(‘i’lﬁ%ﬂ SRR R Rlustrate
a conventinalg egoreboglmetiesioansk fhigisatd thagichnimaiicRllyesbaus Hie: Iogie aituciweagta
recorging disc in order, to illustrate a recording method igjfccordance with theéﬁ)r[ﬁsent inventjon.
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video or agiimpignalenS e8rg Iageraingbeisst 2rrbhieodises? may be a magnetic disc but the present

invention is intended particularly for optical recording. The disc 2 has_a multitude. of mutuall
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likewise pbssilgdinat thethiads Baaprep et follewnnptidisotiptipiral ir pekicAsd S mibodimper stxththe
apparatus. 1 has an ogltciczl Write/rea‘% ead.10 and ?HI rntable, which is not shown for the sake of

simplicity USRI Hedit8%ead R WiicH tifit3ble the disc 2 can be positioned and by means
of winich the disc 2 canbiggivensa isitatictiagraovehienthuths reppe eifto e fieadappartibusg enabling a

track 3 to be scanned hy. the r:}e d 10. The reg}grsg&w\g ?t%%iratus 1 furtherfincludeiﬁ mﬁans., wha%h are

known per se and whic I8P ot SRRV e SRS f iﬁ}%t}lfzﬁé)vi%eﬁ% &24'10'Th°A%dial

direction ab titlestise 2 cthuseinabling cifferenictiacksu3dof the disc 2 to be accessed by the head 10. As

is well- known, informa%on is rﬁjtten in th .trTFk ﬁ %y rHle ns.of{a laser b?am 11 from.the.head 10. The
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write process is control 1§Lg§ a it tonat U PSR hETEHHRRY A e v%/?ﬁedlcsgﬁ rSFURit. Such

a write conirdhugtiiit2@ isdardinp pethse andcitdenetorethdic geserbad amyoiurther. It is to be noted

mer%/ that the write Coﬁféﬁlreu ?igh%%vig aagl%&t(ege}gram of a part of a recording apparatus 1 suitable for
recording real-time video or audio signals S on a recording disc 2.

The disc 2 may be a magnetic disc but the present invention is intended
particularly for optical recording. The disc 2 has a multitude of mutually concentric recording
tracks 3, which are assumed to be individual circular tracks hereinafter but it is likewise

20  possible that the tracks 3 represent one continuous spiral track. As is known per se, the
apparatus 1 has an optical write/read head 10 and a turntable, which is not shown for the sake
of simplicity and which faces the head 10, on which turntable the disc 2 can be positioned and
by means of which the disc 2 can be given a rotational movement with respect to the head 10,
thus enabling a track 3 to be scanned by the head 10. The recording apparatus 1 further

25  includes means, which are known per se and which
are not shown for the sake of simplicity, for moving the head 10 in a radial direction of the
disc 2, thus enabling different tracks 3 of the disc 2 to be accessed by the head 10. As is well-
known, information is written in the track 3 by means of a laser beam 11 from the head 10.

The write process is controlled by a functional unit 20, referred to hereinafter as

30  the write control unit. Such a write control unit 20 is known per se and is therefore not
described any further. It is to be noted merely that the write control unit 20 is adapted to
control the positioning of the head 10 with respect to the disc 2 in such a manner that the write

process takes place at a desired location on the disc 2 through control of said turntable for the

disc 2 and said positioning means for the write head 10. Furthermore, the write control unit 20



control the positioning of the head 10 with respect to the disc 2 in such a manner that the write process
takes place at a desired location on the disc 2 through control of said turntable for the disc 2 and said
positioning means for the write head 10. Furthermore, the write control unit 20 9 Jan 2004 20@éntrol
the intensity of the laser beam 11 in dependence on the input signal S to be recorded. This control

function of the write control unjt 20 is represented diagrammatically as the coupling 22 in Figure 1.
The recorfig ApParAEESIMRHART RSE SFEMCtibHbf TP 987 KetRiarBP L FHaaY 8 B el anager.
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each have an individual predetermined address. The value of the relevant address of a block 45
has been recorded in a predetermined address field of the block 45. It is thus possible to record
information directly at a given location which corresponds to a given address on the disc 2 and
it is likewise possible to read the information directly from a given location which corresponds

20  to a given address. The blocks 45 have a block size which needs not be equal for all the
blocks. The amount of data that can be written in one block is termed a data packet.

The recording area 40 consists for a substantial part of a so-called addressable

space 41, which can be accessed by a user in order to record information, in the present
example digitized video signals. This addressable space 41 will therefore also be referred to

25  hereinafter as the user area.

The recording area 40 of the disc 2 further includes a spare area 42, which is not

addressable and which is used as a replacement area. The relative storage capacities of the user
area 41 and the spare area 42 are not shown to scale in Figure 2: in general, the size of the
spare area 42 is only a few per cent of the size of the user area 41.

30 The disc 2 further has a predetermined area 43 which stores information
relating to the contents of the disc. This information may relate to, for example, the number of
files on the disc 2, the start addresses of the files, the lengths of the files, the names of the files

etc. This area 43 will also be referred to hereinafter as the administrative area.



spare area 42 is only a few per cent of the size of the user area 41. The disc 2 further has a
predetermined area 43 which stores information relating to the contents of the disc. This information
may relate to, for example, the number of files on the disc 2, the start addresses of theJfite20tde
lengths of the files, the names of the files etc. This arga 43 will also be referred to hereinafter as the
administrative area. 9 Jan 2004 5 In Figure 2 files bearihe references fl, f2, {3 etc. In general, files

occupy a plurality of bldBKE' 3 Cso s aHIESTPIEESSd bilmality 5t B ARkt RETPXE of the user
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occupied space. The non-used part of the user area 41 is stj|l free: this part will be referred to
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simplicity the files are represented as a single continuous area. When the disc 2.is loaded into
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to read thecgamimisitayive euecrd anthitalivankiesthel infametaméfus rgaddahtrefattocatinsioanager
30 via the caupling 31. The allocati anager 30 stores the read information in an associated
memory 5P SIBEATEH H A S0 RO LS AP BEtE o7 ok SE PATEEPSE BRI, 2 i
occupied the pdoatiniecatidingsmof ik F8r fReaiskanfisimptioigqhefilks accupeddised aseasglor occupied
space. As a consequence, the allocation manager 30 also knows which part of the user area 41 is still
free and %Oggﬂgg%%rﬁﬂy free user area or free space 47. When the allocation manager 30 receives a

new write command thérdilacaiéadiseriaisdgadedmbacksrititpamssaciatee dietaton dzandgiadpart of the

user area 41 is free space and sends a start address and an en%} ddress in this free space to the
S i o [ &

write contFBT i Oélct)rrﬁrﬁltl}htlgatiglﬁll%%cffp A2 Arde4tia mea%andlenrl%f)atéYseoars%res is data in

the memony taihsé&s die indigativiviithtisheqdaditr efltcetivsemaneged 3 @efindd byuphib tarTaddress and
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manager 30 now knows which part of the user area 41 of the disc 2 is occupied by prior
recordings of files f1, {2 etc. and is consequently occupied user area 46 or occupied space. As
a consequence, the allocation manager 30 also knows which part of the user area 41 is still free
and is consequently free user area or free space 47.

20 When the allocation manager 30 receives a new write command the allocation
manager 30 checks in the associated memory 32 which part of the user area 41 is free space
and sends a start address and an end address in this free space to the write control unit 20 via
the communication line 31. The allocation manager 30 also stores this data in the memory 32
as an indication that the portion of the user area 41 defined by said start address and end

25  address no longer belongs to the free user area 47 but to the occupied user area 46. The write
control unit 20 controls the recording process for the incoming signal S to be recorded, which
is effected in a customary manner, starting at said start address received from the allocation
manager 30. When the recording process has been completed the write control unit 20 reports
this to the allocation manager 30 via the communication line 31, after which the allocation

30  manager 30 instructs the write control unit 20 to update the data in the administrative area 43
of the disc 2.

The user area 41 may contain defective blocks 45%*. It is then possible that the

presence of certain defective blocks 45* is not known in advance to the allocation manager 30,

as a result of which, these defective blocks 45* are normally used for allocation. However, it is



is effected in a customary manner, starting at said start address received from the allocation manager
30. When the recording process has been completed the write control unit 20 reports this to the
allocation manager 30 via the communication line 31, after which the allocation manage#32306structs
the write control unit 20 to update the data in the adménistrative area 43 of the disc 2. The user area
41 may contain defective blocks 45*. It is then possible that the fce}gﬁzin defective blocks

resence
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45* are nainadyldised fesallocaionectdaneybdeitissOHana2Oid étngl pessibleHbatockstasecording
the allocation manager 30 knows which blocks are unusable as a result of the presence of defects. In
the conveﬁrt?oi’irﬂrﬂﬁs%]i%ﬁ ealipfh e petepantipy HEEd%go‘rséﬁB‘BEﬁ O ?ﬁé%ﬁé%ﬁwﬁwﬁnit 20 is

assumed tocatitachanaite mativin dosatiandyrisell. tfdurirghidiel Woita @precrssdhelvretahestdcko then
reaches a defective block 45 *, the write control unit 20. should move the write head 10 to gan
alterrativé blo a}fﬂt%@%uag%hﬁﬂ TSR Ve sﬁ@ﬁ&éﬂ ?ﬁtfiﬂbﬂwﬁe@ﬁ%&@f@e&e block
45 is recdede gk saithidietmaiiy & blo tcAliertracordirg Ot thnt datadpackabik Ui altesaative lock the
write contral unit 20 directs the write head 10 pack to the user area 41 in the conyentional manner.
Such an BN R R et VG S8 AU, e SRR dH TG OF Bt pcket
in a replacemesitaink 4x'dstaibe vielesieddd adakaplacamaniraedoraitg: Coonvendeaalynas.
alternative block 45' is selected in the spare area 42. Owing to the to and fro mqQyement of the write
et 10 much tme i5 1L SIS PHITEh SUH ACHIRUEHTAHSTE BIOteas AR ery sultable
for the praeesslitg off thalditmpavide insigoplscehhenpbbsaid Shicaitionefsnpdseada replacentbat number of
jump movemegts of write head 10 and to increase the time between successive jump movements in

that, whed“tRE" Wfite head 10 reaches a defective block 45* and it is consequently necessary to jump
to a replacement blockChythedeqlacemeri-nedoschhgissfiBaieldanat jushéaptire s data packet to

be written into the defective block but in that prior to jumping back alsg a lar umhber of subsequent
data packets are witel) RIBRI Sy BnIR CHEIRE A PR Ao P SR b 5ok Fhdeots
thus writtensuitwmthehieblacdmeninbtocks 45y can grect0i ononetey Asabladdicthopiactseitg st oftdn

occyrin c{us%eﬁde%ysiarlfgf Iaé%er nltjmber of data gackets t(l{lu% equber of IJU?}BS is reduced. Such a

sequénce BF UL B a LIS AL NFER R GrOPoSes o Tedce the mumberof it movements
of write head 10 and to increase the time between successive jump movements in that, when
the write head 10 reaches a defective block 45* and it is consequently necessary to jump to a
replacement block 45', the replacement recording is effected not just for the single data packet
to be written into the defective block but in that prior to jumping back also a large number of

20  subsequent data packets are written into the replacement blocks 45*. The number of
subsequent data packets thus written into the replacement blocks 45' can be 100 or more. As a
matter of fact, errors often occur in clusters. By taking a larger number of data packets the
number of jumps is reduced. Such a sequence of successive data packets written into
replacement blocks 45' is also termed a file portion.

25 The predefined reserve area 42 is comparatively small. In particular, this spare
area 42 has been designed for a capacity of approximately 3 % of the overall disc capacity,
thus providing an alternative write capability for all the defective blocks 45* if not more than
3 % of the blocks are defective. In the conventional write process this is amply sufficient in
practice because in that case only a single replacement block 45' in the spare area 42 is utilized

30  for each defective block 45* in the user area 41. However, if file portions having a size of 100
or more data packets are written in the spare area 42 at the same time, it is inevitable that also
a large number of replacement blocks 45' of the spare area 42 are required as an alternative

recording area for non-defective blocks 45 of the user area 41. This means that the spare area

42 is filled rapidly and may already be full even when the number of defective blocks 45* in



replacement blocks 45' is also termed a file portion. The predefined reserve area 42 is comparatively
small. In particular, this spare area 42 has been designed for a capacity of approximately 3 % of the
overall disc capacity, thus providing an alternative write capability for all the defectivedlilacR8046* if not
more than 3 % of the blocks are defective. In the conventional write process this is amply sufficient in
practice because in that case anly a single replacement block 45' in the spare area 42 is utilized for
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data packrfsgare>wwiltarton thhehspaseoadamr 42 at the same time, it is inevitable that also a large number
of replacement blocks 45' of the spare areaaétgﬂare required as an alternative  recording area for
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replacement start addréss REXAAHR FERTEE 2o AR Ui FaaagsE A G ¢ e ol QURFE 3%, which
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for normal rec%ding.i%siéﬁated at the beginnin the free user area 47 a(mi the afrea1 RW reserved
for replacgﬁfﬁ%nt récording is Situated &t theerd of the flee iseF arel'a71h 'fe! ‘letcyl, Yie*ftée user area
will comprisgl & glwal isyacfaddresdRSA R dire@placaiiene dmolvaidives Bitikdaaddréssalkle spack],

Therefore, s alia Bossle et e 1SRRI ESRIVGLIP, SRS e SRS Adine s aree
NW reserved for normal recording is situated at the beginning of the free user area 47 and the
area RW reserved for replacement recording is situated at the end of the free user area 47. In
reality, the free user area will comprise a plurality of non-adjoining areas scattered over the
entire addressable space. Therefore, it is also possible that the area RW reserved for

20  replacement recording adjoins the area NW reserved for normal recording.

The allocation manager 30 is adapted to communicate these addresses to the
write control unit 20, which in its turn is adapted to ensure that the recording of the
information stream in the area NW reserved for normal recording within the free user area 47
proceeds in the conventional manner. However, the write control unit 20 is adapted to ensure

25  that, when a defective sector 45* is found, the write head 10 jumps to a location in the
replacement zone RW within the free user are 47, to effect a replacement recording of a file
portion at said location, and subsequently to cause the write head 10 to jump back to the area
NW reserved for normal recording within the free user area 47. It will be evident that in this
way replacement recording is effected without the drawbacks described hereinbefore. Thus, in

30  particular, the spare area 42 is not utilized.

As is customary, the write control unit 20 reports to the allocation manager 30
when the recording process has finished, upon which the allocation manager 30 instructs the
write control unit 20 to update the data in the administrative area 43 of the disc 2. The

allocation manager 30 adds the addresses in the area RW reserved for replacement recording



The allocation manager 30 is adapted to communicate these addresses to the write control unit 20,
which in its turn is adapted to ensure that the recording of the information stream in the area NW
reserved for normal recording within the free user area 47 proceeds in the conventiofalam26dver.
However, the write control unit 20 is adapted to ensurg that, when a defective sector 45* is found, the
write head 10 jumps. tQ a location in theﬁ;%%lacement zone RW within the ﬁﬁg%user are 47, to effect a

replacemdREPELATEITY SYRH Yid!aForhdh ACEHR SERUDATAHY stBS8qEHEY f6Cstiss MENPEe head 10

to jump baektasthe asqan M/ fresersedtar naspaldieotdingiwithinahe dses useicaiegot Aok-will be
evident that J.&]&hls é/vay replacement recording is effected Vé/#ﬁr);)ut the drawbacks dﬁfﬁ ribe

hereinbefoTH2HRGSSSISArfRUIRE v nae R Eer osine {5¢ 889%&“@%%%%%?9, RAEE @6ntrol

unit 20 reperts testhb abacriieR M asnagrRicafon ok the dreeidingspuuass basdintshedcupon which the
allocgtion manager 30 inﬁtruc s the write contr %EiéLZO tou é}l{%i the data in the administrative area

43 ofthe disc 2. The allbR&tidACHSHRIE! RSy Sd5re8 AW SASAPEVGS 2 BB & or

replacemeatipaal 8ingRndalinclPdis:, tthsdid admirisirative] dathdnibieNdinan e tativio areal4ady he

non-used ad r.es?res Wit%st&e ﬁ?efe]its are left in the féee user area. It.is %%ssible d these
Vet

a
addresses 18 tHE HEFh (EOSALPRRARAS AN VR ST RS B F DS PRRRY %?e@% od3tibn manager
30 could thenpecigeo bt e disditihesssieldre ssas doriadl adatimatidhis e cibitesta dassafitinte during
re-allocation. Thus, the occupied space 46 of the user area 41 now comprises a part 46W occupied
by normalal%%]ﬂamadl,‘ﬁ8r8?cl)¥kgnaﬁ%a(§§/cmed in the area NW, and the blocks already used in the area
RW.10he allocation mavagar (@ isitesithisatidd itite the nppeyaddsdndneraimearsipietio protédaresgording
session, it records t_ht infgrmation in the taple of conten?bs', in t(fe adt iniiltrati%e area 43 on thﬁ.disc.
When the @39 08 io RS Rt e RFa IS Qs e ﬁ?ﬁﬁ%srr%% B4rsT esrhidaesuthhe
allocationinfanages:30 cacagnizes Hae faciieasasihiatdiave feeofubBdiréaamdius/daflaimation it can

derive what free user areadis left, A garhof L[r'gs ﬁéga iS resetrveg for reeplacement recc(ilrding. This need
not be the" RAATEPaMt SEAIMG & PristeYeRorting ™ NBFhARY RS AT MR TSIt nent zone RW
in the free user area 47Nsiaxgsy, thesidbhar dicthepkpanscateandRakidrahgareaasghitoahtindléatper

e SR R
recordings which occurs under normal conditions.

If during recording the residual free user space becomes small because the disc
is getting full, while there is still room in the replacement space, the allocation manager 30 can
reduce the replacement space by informing the write control unit 20 of this. In this way, the

20  whole disc can be used for storage. It is possible that during the recording session the write
control unit 20 also supplies information to the allocation manager 30 about the size of the
residual non-used part of the replacement zone RW, as a result of which, if the number of
replacement recordings is comparatively large and the replacement zone is therefore about to
become full even before the recording session has been completed, the allocation manager 30

25  can extend the replacement zone RW.

Once a part of the free user area 47 has been reserved by the allocation manager
30 the allocation manager 30 will no longer consider this part as being freely available for
normal recording.

The method proposed by the present invention has some major advantages.

30  During the recording session or recording process the size of the replacement area in the free
space can be changed dynamically. This does not give rise to any loss of playing time as a
result of the reserved replacement area. Moreover, the disc can still be used, even when more
than 3 % of the recording area is defective. Theoretically, the disc can even be used when

nearly 100 % of the storage space is defective but the residual playing time decreases



is getting full, while there is still room in the replacement space, the allocation manager 30 can reduce
the replacement space by informing the write control unit 20 of this. In this way, the whole disc can be
used for storage. It is possible that during the recording session the write control unit2taBaodupplies
information to the allocation manager 30 about the size of the residual non-used part of the
replacement zone RW, as a result of which, if the number of replacement recordings is comparatively

large and I FAPRIERSMERT SOFBSIRSefors SHO R 89 PRSP RITEVEh WafsHE fivdPied faiagtession

has been ggmplgtiod) thaialio Gatonmnanageionalo ¢he @desndithal reRtacaMairanisRWnOdnegea part of
the free user area 47 has b?}%]ég’?erfvf%j by the allocation manager 30 the allocation manager 30 will
no longer E¥RSEPIAIL B (g FASLRy '8 95F4BYe for normal recording. The method proposed by

the present invention hgsggmesthaeiradaiages: ibertghe paerRidingcas8iRN aigwedreing process
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modifications thereto are possible without departing from the scope of the invention as defined

in the appended Claims.



is not limited to the examples described hereinbefore but that that various changes and modifications
thereto are possible without departing from the scope of the invention as defined in the appended
Claims. 10 CLAIMS: 9 Jan 2004 1. A method of recording information on a recording 9i&m (2)0af the
type having a multitude of concentric substantially cit€ular recording tracks (3) divided into blocks
(45), which recording tracks (3) together define a recording area (40) of the disc (2), which recording
area (40) includes at least a freely accessible addressable user area (41); wherein the information to
be recorded is divided into data packets having the size of a block, wherein successive data packets
are recorded in different blocks (45) of said freely accessible addressable user area (41); and
wherein, if a block (45*) appears to be defective, a replacement recording for the relevant data packet
is effectedsﬁﬂ/%llr%ﬁﬁer part of said freely accessible addressable user area (41). 2. A method as
claimed in Claim 1, wherein, prior to the recording session, a given part (RW) of said freely accessible
addressable user area (41) is reserved as a replacement zone. 3. A method as claimed in Claim 1 or
2, wherein, during the recording session, an extra part of said freely accessible addressable user area

(41) is reskrved as a repladhasm! Resdipg dvesgaiiomonaRpsinasisaRbel ihampehavongife
Claims 1-3, WARGHRIBf drehe SRcIHINgI S eR3ingy, ¥Q<§‘0E8ﬁf‘g' YaliRD é@f) 619&1’[&@{1{!6909{8{’#(%33’ reserved

replacement zone is cancelled, if necessary, in order to make said part available again as a free user

area (47). @lAhﬁWFdﬁla§réFéﬁﬁ{édeandiﬁéim fheonsiing arca (terbtheidiscdeeotiisiblock (45*) is
encounterl%@oqgfﬁ@oam&f(mqrfémaeeraq%§§ , PHEAIRGEREN LSRN IR magde of @ fije portion

comprising a plurality of successive data packets. 11 9 Jan 2004 6. A recording apparatus (1) adapted

to carty o&@%tﬂ@d@gmmédw@rﬁ%wéd& fHeidodiie data packesdirding thppiarathis Alekaimed in
Claim 6, CQRWPESIRGecessive data packets are recorded in different blocks (45) of said freely accessible

addressable user area (41); and
wherein, if a block (45%*) appears to be defective, a replacement recording for the relevant data

packet is effected in another part of said freely accessible addressable user area (41).

10
2. A method as claimed in Claim 1, wherein, prior to the recording session, a
given part (RW) of said freely accessible addressable user area (41) is reserved as a
replacement zone.

15 3. A method as claimed in Claim 1 or 2, wherein, during the recording session, an

extra part of said freely accessible addressable user area (41) is reserved as a replacement

zone, if necessary.

4. A method as claimed in any one of the Claims 1-3, wherein, during the
20  recording session, the reservation of a part of the previously reserved replacement zone is

cancelled, if necessary, in order to make said part available again as a free user area (47).

5. A method as claimed in any one of the Claims 1-4, wherein, if a defective block
(45%*) is encountered during the recording process, a replacement recording is made for a file

25  portion comprising a plurality of successive data packets.



a write control unit (20) adapted to control the write process, and an allocation manager (30) adapted
to determine at which location of a disc (1) a write operation is to be effected; wherein the allocation
manager (30) is adapted to reserve two different areas for recording in a free part (4) ahth@oiteely
accessible addressable user area (41), a first area (NW) being reserved for normal recording and a
second area (RW) being reserved for replacement recording; the allocation manager (30) being
adapted to inform the write control unit (20) about these reserved areas (20); the write control unit (20)
being adapted to effect the normal recording in the first pre-defined area (NW) and, if defective blocks
(45*) are encountered, effect a replacement recording for a file portion having the size of a plurality of
blocks in the second pre-defined area (RW) and, upon completion of the replacement recording, to
proceed wth normal regorettoglindhg finsitupria Xefipesd asead\d0t Sndtredarding apd anaius @ claimed
in Claim 7,fw£er in the write control unit (20) is adapted to inform the allocation manager (30), upon
completiof'd ﬁi%gmilﬁé'process, of the addresses used in the second pre-defined area (RW), and
wherein the allocation manager (30) is adapted to enter said addresses used in the second pre-

defined arfa (RW) intot%mer%%g 32 associat%g Wi 'th(ﬁ allocation manager (30) and into a table of
contents i-an administrafiteSPES ARESBI R A% SRSREAG A& TAD) SPRES (1). 9. A recording
apparatusaasrittasneebinuGiliaipo yYads@civhesetrtiehallotatiprosead)agara(sil) dsatidaptaddgeincode the

) . : SO : .
Blocks, a5 L BATHETTSS o M GLRE M ALAA T LRGP SBE o T SEwo aveas (W
RW)lare reservicthpsitoaatsol seauagsi (@Oordidgpteditnaneive two different areas for recording in a

free part (47) of the freely accessible addressable user area (41), a first area (NW) being

reserved for normal recording and a second area (RW) being reserved for replacement

recording;

the allocation manager (30) being adapted to inform the write control unit (20) about these

15  reserved areas (20);

the write control unit (20) being adapted to effect the normal recording in the first pre-defined

area (NW) and, if defective blocks (45%*) are encountered, effect a replacement recording for a

file portion having the size of a plurality of blocks in the second pre-defined area (RW) and,

upon completion of the replacement recording, to proceed with normal recording in the first

20  pre-defined area (NW).

8. A recording apparatus as claimed in Claim 7, wherein the write control unit
(20) is adapted to inform the allocation manager (30), upon completion of a recording process,
of the addresses used in the second pre-defined area (RW), and

25  wherein the allocation manager (30) is adapted to enter said addresses used in the second pre-
defined area (RW) into a memory (32) associated with the allocation manager (30) and into a

table of contents in an administrative area (43) of the recording area (40) of the disc (1).

0. A recording apparatus as claimed in Claim 7 or 8, wherein the allocation

30  manager (30) is adapted to include the address of the defective block (45*) having led to the
replacement recording in a list of unreliable blocks, and to inhibit the use of the blocks
included in said list for allocation when said two areas (NW; RW) are reserved upon a

subsequent recording command.





