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| ogi cal addresses in a storage space on a record
carrier. The invention further relates to a nethod of
recording information. The invention further relates
to a conputer program product for recording 5
information. The invention rglates to the field of
physi cal |y organi zing recorded data in recording
PHGELAB mebdfor Re@aing inathafont 0 def ect nanagenent when
recording real-time information such as video. 10 A
devi ce and nethod for recording information on a
record carrier are knomm fromUS 6, 205, 529. Data
recorded on a record carrier tends to be fragnented
due to normal use and updates of stored data files.
Defragnmenting is used to reorgani ze the stored data
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the host system ot her tasks until the
despiding systsmgranil in regieplapioidefact W%gﬁ@efﬁ BhenceioyAiRegriting. A

RERIE50 MH 3 vidge known device is that the 20 host
system needs to be aware of the new copy command,

because the new conmmand is not available in standard
interfacing commands. It is an object of the invention
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Tt is an object of the invention to provide a system for organizing data
recorded on a record carrier which reduces the involvement of the host system.

For this purpose in accordance with a first aspect of the invention the device
for recording comprises recording means for recording marks in a track on the record carrier
representing the information, and control means for controlling the recording by locating

each block at a physical address in the track, the control means comprising interfacing means



sequence i n dependence on the record carrier update
status, the unnount-nount sequence 5 conprising an
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forcing the host systemto conplete pending actions
and wite any information maintained by the host to
the record carrier, an update process for said
changi ng of information on the record carrier, and a
mount process for, via the pnterfacing nmeans, forcing
the host systemto accept the changed information by
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use of the record carrier is extended.

In an embodiment of the device the control means comprise defect
management means for detecting defects and maintaining the defect management information
in defect management areas on the record carrier, and the update means are adapted for

including in the update process changing the content, size and/or location of the defect



managenent areas. This has the advantage that the
def ect nmanagenent areas can be adapted to the actua
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given in the dependent clains. 5 These and ot her
aspects of the invention will be apparent from and
elucidated further with reference to the enbodi nents
descri bed by way of exanple in the follow ng
description and with referenge to the acconpanying
drawi ngs, in which Figure 1 a shows a record carrier
eMérfew):as ﬂlﬁ)s Hab (e bdvahthoeSOWS defedt @RAHEEMEA hrbds@lin lﬁemdamal
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status and perform ng an unnount-nount sequence. 15
Corresponding elenments in different Figures have
identical reference nunerals. Figure la shows a
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BYROHE-EU S5V f ound in reference: ECM 267: 120 mmz
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optically detectable marks along the track, e.g.
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RTIY7). BRODOH00 B kepretented 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
physical addresses, for indicating the location of units of information, usually called
information blocks. The position information includes specific synchronizing marks for

locating the start of such information blocks.



Figure I|b is a cross-section taken along the Iine b-b
of the record carrier 11 of the recordable type, in
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recording |layer 16 and a protective |layer 17. The
protective |layer 17 may conprise a further substrate

| ayer, for exanple as in DVD where the recording

| ayer is at a 0.6 nmmsubstrate and a further substrate
5 of 0.6 mmis bonded to the goack side thereof. The
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of a usual type including a denodul ator, deformatter
and output unit to retrieve the WD 2004/ 114114
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means for reading information include the drive unit
21, the head 22, the positioning unit 25 and the read
processing unit 30. The device conprises wite
processi ng neans for processing the input informtion
to generate a wite signal ta drive the head 22,
whi ch means conprise an input unit 27, and nodul at or
nmfmtm Hiprce sritnpying ni§arfs Gormeatling infagatigndncindarhy drive Wit 22.ghe
cf P%nt Fbgltl\l}glhée ﬁr%{'tgis QRERE L PRoceSRMRit BEAhE §é§lﬂ:€ 'c@l‘ﬁlprfs&%vnte

ornat r on the record carrl E
(PEICRSSING Fans i BEogesHye ‘i’i‘%ﬁlﬁ’ét ipfprmafien tg geperaies Wf&% Herhedhvate

th'é@d DeFREIh Qs éompﬁge awnizputm 2171 &a&r}nadum& nﬁambmpmgmet ic
rad |at|on usua

B gS Bi 4 REBIOLS BRI VER BB B AR i s
afdrnfaciomnad fohﬂ@l, on tleerrécafd anier. §o¢ mags aa tbrodicymedansod themppt 23
%l G %he recordmﬁﬂa el v1a he O%L% Al {felﬁ%ogxagtfe{lé)ﬂh&&% &Palg%m a

nnect ed
doat digle. Wntrrg@n@ @adm q mfem@v@t femmchng enppHenl gsksiappigrmatting,
STals, co?chtmé Q{d'EHMlQ oa?n% AR B RE AR in &2 art,leQ. HHR tHe@BSand
processing unit 30, and to the drive wunit 21, and the
FOSP estsA ng uni t 25 The control unit 20 conprises

control CiThE&binké1¥nit bO% corﬁE@éﬂN12ﬁcoﬂtrM1ﬁ€[sQ§ IeQC 8 S8R0, bud to said
r ugr am nenory and.co

erf ' t .
A gnd B Sne e Brap Rt R iRt ive
amitdes6d ihd @@iﬁbﬁm@ \hit 2‘5h12hm1;tta1 oiit 20rtbinp@Ps canayl cxbistoy, _IfFﬁ
t at in e
RAEF AP Sy BBAHY O ol BRLE of b me g
qfroqemfr@ranthfun@mnmebrdmg/mb@ imentionge dIeS¢rched padeveiThe prytrol unit 20
%né?sg qd3 mtp'ie%{}ht@d as e 19%0 Em)g'i‘c HIQ%S PIRBMESR linit 208ntrols the

t unit recel ves I nf ornatlon for
eﬁmﬂlgeané ertfieying Afinfopmapign wddw be rianes! far iecqhargsopmmppdsiiiqe a

f‘ggg'@%ﬁrahgsgcg@uteaddl ng control data and formatting
the data as _information bl ocks {accordl ng to

pr edef i ned e BeEVET AGresoreaipcks ot iglorpation, feyj eﬁi}n@? jugjo and/or
C@&eb eglitinie 0Ee & tﬁdﬂ@fﬁ)att%/f@f addlifg @hire alwth Byl forhia@ing the data as

rmtte ata fromthe put af the fo ter 28 is
R0 Bofth e rptrarat P it Fhosdhe ol e BB h kst o
eooaafmloe caleEaON&d/or mededvingf The foeniadaibta rﬁgmaherrmtjmt diied

i@h is,oe&jtro e ﬁ%ﬂﬁo%ﬁ§9 %ghichl:cgﬂlh Gl foF g&mple a channel

at IO roni zi ng

f@rlerx facgenetiting asmd@lhtpd)mnzl Vvilgcf{rﬁw%t pieead 2. Fpigher ﬁh@@@@td%t@@l
f‘th’%@?}{g(gﬂ%ﬂ% s&Mfzfng %eéﬂg 'f&r%ncﬂfdﬁ%%ﬂkﬁgmhﬁg pdiemi ARy of

ation unit onprise address I nformatjon

anerulpied sigpqltThe fprmpjted @nlfsm%mh t) e furod & moddatioadak PHns
%n{ph%oadﬂr% g{fgnﬁﬁ’crnrahg ire WRIEHBH to bhleessondihg Sldresdable Qaktiond on the
uni an or erformn
RS FaiEa Uy e pon) of FPnip @ﬁ@aflﬁﬁ%ﬁPergw%{iﬁer}%%wl@é%%as
| depetbedibildw,. 27 1S arranged for receiving

In an embodiment of the device the input unit 27 is arranged for receiving
real-time information. The input unit may comprise compression means for input signals
such as analog audio and/or video, or digital uncompressed audio/video. Suitable
compression means are described for audio in WO 98/16014-A1 (PHN 16452), and for video
in the MPEG?2 standard. The input signal may alternatively be already digitally encoded.



real -time information. The input unit may conprise

conpression neans for input signals such as anal og
wa@eako14nd/ or video, or digital unconpressed PCT/IB2004/050931

audi o/ vi deo. Suitabl e conpressi on neans are descri bed

for audio in WD 98/16014-A (PHN 16452), and for video

in the MPEQ standard. The input signal may

alternatively be already digitally encoded. WO

2004/ 114114 PCT/ 1 B2004/ 050931 6 The control unit 20

is arranged for controlling the recording by |ocating
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addresses in different physical addresses By applying the unmount-mount sequence and
moving the blocks to contiguous physical address the device improves the real-time

performance during retrieval at a later moment.
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series of blocks can be detected by nonitoring
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physi cal addresses involved. 30 Due to real-tine
constraints the drive may initially record the

| ogically continuous | ogical addresses in different
physi cal addresses. By applying the unnount - nount
sequence and noving the bl ocks to contiguous physica
address the device inproves the real-tine performance
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the Mount Rainier defect nanagenent as defined for
CD- MRW A description of Mount Rainier and CD-MRW is
avai l able from Philips on
http://ww. | icensing. philips.cominformation/mr/. The
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the drive could start with a number of different actions that influence some of the parameters

that are known to the FS during the mounted period of the medium. An example could be to
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The device returns to normal 25 operation at step END
46. The unnount-nount sequence is required for the
followi ng reason. Wen a File System (FS, usually
running in a host) has nmounted a nedium anongst
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mounting and get the host to reread that information by getting it to mount the medium again,
for example a record carrier type or version of the recording format used on the record

carrier. If the record carrier has been formatted or data has been recorded using a different
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performance. For exanple parts of a file having a | ot

of remapped errors could be noved to a new | ocation
having fewer errors. Alternatively bl ocks of such

files can be noved for skipping defects instead of
remappi ng each indi vidual defiect. An end portion of
such a 25 file can be recorded in a free location on
therdingxisride Hairhes ayold yersica of {he reserding fasmiaihe reeording dyisabasdhe
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optical discs |like the CD, DVD or BD, other nedia such
as a magnetic hard disc can be used. Even if the
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vi rtual unnount-nount sequence can be applied to take
over control tenporarily. It is noted, that in this
docurment the word 20 "conprising' does not exclude the
presence of other elenments or steps than those listed
and the word "a' or 'an' pregeding an el ement does
not exclude the presence of a plurality of such
€lLameft s, that any reference signs do not limt the
scope of the clains, that the invention nmay be
i mpl ement ed by nmeans of both hardware and software,
and that several “neans' nmay be represented by the
sane item of hardware. Further, the scope of the
invention is not limted to 25 the enbodi nents, and
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o? I}?%r&gtﬁo%cg tl%égg’ Q:erl\gfr lar{ s? RNt prbd%ﬁs%ﬁ% {hg 'Ihté}ﬁlnﬂé ﬁlae[ﬁ? d

reéor carrier, an up dat e pr ocess
ffgncms thedboss hiestegi to gccsn?, the fChﬁnﬁffddnfﬁmﬁtl@mb}bfﬁm?ﬁ@ freug the ypdated

Gadofd &frier ﬁf}‘lqnfgmﬁﬁémre PGEEsndsPr . via the interfacing
neans, forcing the %ost systemto accept the changed

|nfornat|on by retrieving fromthe updated record
carrier a'Dévk@is%[almefdinﬂﬂalﬁlelqWhé’rﬁﬁi the yipdakeandamsS(B3) azk adapted for

Devi ce .as cl in cla n the update neans
by P eters e ke ARG T MEP ot o
process changing the size of the storage space. 3.

Qe\” Ce as ]Z%lw%e:;r%%%lmela in ilg}nr? o:l' Z,OV(lhe?ein tﬂ@g({ngblqneta&eﬂéﬁ%%ﬁrﬁk

rmeans (20)
defect management means (34) for detecting defects and maintaining the defect management

information in defect management areas on the record carrier, and wherein the update means
(33) are adapted for including in the update process changing the content, size and/or location

of the defect management areas.

4, Device as claimed in claim 3, wherein the defect management information at

least includes remapping information indicative for translating a logical address initially
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wherein the update neans 25 (33) are adapted for
including in the update process changi ng the content,
size and/or location of the defect managenent areas.
4. Device as clainmed in claim3, wherein the defect
managenent information at |aast includes remapping
information indicative for translating a | ogica
ankppekts aphisicilaildress WhitRoe4/defeer 19 ap atermate Bpo0al 20B e Bra defept

m%e&qlehoma A WRdGR the egdfesﬁe%me(w AR atdhﬁi&l 8r i9@i @Gt in HR updite

t ef nat e physi cal address in a defect mnmanagemnment
é¥%§$cﬁﬁ6m&H@F%WﬁmF$@‘ﬁﬁﬂﬁ?e nmeans (33) are adapted
for including in the update process changlng t he
remapping informatiqn. .9 8. vice as .clai in clalm
S her o PTHER PRSI dp wPh BE rESauf ps e D T
ffor detbetirecit serirg ofbleks haemg efcortingpk givahaddregss sangoiotbe nprsigd for

' recording in
égg%ﬁﬁ%gggﬁﬁgﬁém@% B%U§§% y%ﬁ%ﬁ%m&%dress range. 6.
Device as clainmed in claimb5, wherein the record

carrier StRlidSaRH if ddh BhBereid the r&f)rd@%l%tahﬁ%eﬁns (32) are
conti nuous recordin i ndi Cat or in a record

dPr deetingy captinpons reepraing dWicpiasin gecpdiig cammady fégerﬁﬂeﬁ@g thie
I RAds-of bidEks rdpfepsniiiy le@iBimelitFordatiéd, Gifamticuly vilRO information.
information. 7. Device as clained in claim1l, wherein
the update neans (33) are adapted for including in

t ‘he updat ®epicoserinadénelaitn Inghdybio diesipdateabeany (é3)pt£ﬂ’ adapgéd far

ST P O SR, B e B e ATERI) copionsseie
an biicksi qmeantamad;lV adjapert physfvelradillassesne updat e neans ( 33)
are adapted for including in the update process
adapting file managenent information, . Device as
ctai med i Peicagspiagnedipmepip T wherein thsgadate Wﬁ%ﬁé@(a%*adalﬁ?defor
fiaEudgy 18 elelupdite Rockds @aptiRCAE ndfhgbiflent MGrhRAr d carrier,
for retrieving previously recorded blocks in a
physi cal address range, for recording said retrieved
psr evi ousl 3deee e othiraledih claikss, vhertin eéhefupéate theaea3 B )aung foadetkcting

gg 9 éé%é% sxsten1|nfornat|on i ndi cating the

I%éﬁe %‘%Hﬁré%s Said retrieved previ ously
r focenideidg p@ﬁomlydwhsleésloqkama msicel 4ddfees rade®. Devi c e as
C%ﬁ}e@&g% # &&Ltﬂlexfé}i érgw%%ﬂ@é h'Bf%cﬂé@E'ﬁE Bed TBANGH, bt Phfling

apte ate process adap t|n
r iéle eysepmoiafornpatipn indipatiag thi ﬁﬁg@ﬁkﬁdﬂr@sw of ﬁmetfqd@mvmuslr rfeorded
O Séks bR of4 fikhe version of the format of the recorded
information. 30 11. Device as clained in claim1,
wherein the interfacing neans (31) are adapted
10. Device as claimed in claim 1, wherein the update means (33) are adapted for

including in the update process adapting record carrier format information, in particular the

disc type or the version of the format of the recorded information.

11. Device as claimed in claim 1, wherein the interfacing means (31) are adapted
to include a command for a indicating a period of time required for the update process, in

particular a conditional unmount request.
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to include a conmand for a indicating a period of tine
required for the update process, in particular a

we@oemditt4ienal unnmount request. WO 2004/ 114114 PCT/IB2004/050931

PCT/ 1 B2004/ 050931 13 12. Method of recording
i nformation, which nmethod conprises recording
information in blocks having | ogical addresses in a

storage space on a record carrier, - controlling the
recording by locating each bhpck at a physical address
in atrack on the record carrier, 5 - interfacing

wth a homthsy@ﬂre:mdblg irémhmwgvvhigh wetheregeuiprisgnrpcording
'r[fé {J&tlh Bl Tl g-g%aa Dot ﬁ%%{o 06 8 egasé Gl rwssﬂ@éaﬁ

ormation store he record

c afrmrplélng ihs recqrém&by lertipgagh block; ahp PlilyélP'i‘l ﬁ%dr%f'ﬁ in a track on the
WRBRRTOUNt sequence |n dependence on the record
carrier update status, unnmount unt sequence
C s S8 M S HBLY BB BT ARy f aci N
t @été‘dtlﬁga tebd calier Dfte sByS irewhithinfoomibesieed@ntld rgprd carrier is
actlg nd wite any information maintained by the
[5%"#%°Fhe record carrier, an update step for said
G hatragnm:gl ol imnntaejuerse irdepdndence erotheireeaid pArdar updgifctags, the

t- ot sdgBénce v r1§i§%g1 dnﬂlto@l{t fstﬁg bR Gia shid ruﬁérﬂlgmé h&choat

sys mto accept tne ange ormation é
et systew ta gormesnpenties wieRsead Wrieasy afopption gpinkipgd by the host to

0 1OdoRPBlat RE af Giflibe 5BF1 0P ¥aid MBngild QT inforatichdn HeQegp @fiier, and a
program product. far recordlngﬁ I nfor

ﬁ?%trsﬁmf‘i’rs‘“a Bisdrtaacipg. forging fhydigst éySEF‘otEf é%cgﬁlthewga“ﬁ‘edr form
tikrSrnaRb e detdisyity feonMelupdated teddrincak@er any information required by the

host.

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

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



