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Met hod and apparatus for recording a digital
i nformati on signal FIELD OF THE | NVENTI ON The
w0 povent47em rel ates to a nethod of conti guousl yPCT/IB2006/051216
recording a sequence of ordergqd A/V information
signal s, such as video/audio information, and
Meth& drisdppaaiizForRoadaigeidigitillinforbticsignagnal s, such as
vi deo nmanagenent, menu information or file
i nformation, on a disc-like recording nedi umof the
write-once type, such as an optically recordabl e and
readabl e disc, the recorded information conplying to
the requirenents of ordering of such information as
defined by a disc of the read-only type or of the
rewitable type. The invention also relates to a
FIEIB &S gHRandaumego or contiguously recording a sequence
of ordered A/V information signals, such as
vi deo/ alitie mvientfiar relatésdn a Imtuoct@fiqoeggmxslmgcardmggienqmnce of

ordey B SITRD B BRSPS kG widep BHOSIHETPRGY Bkcoresponding

manh, Iﬂéﬂmfbﬁﬁhtﬁ)mignmsnﬁmh%s R0 MR bR thenLinf@R a6 BBfile
of such information as defined by a disc of the

infornaatipnoen g dispdike gecopding medivanef thairde-opgretype,tsech as an optically
[
recog'ciE a(;lr(]lgg%(ﬂgy (ﬁ?ﬁ ﬁ%g@édéé%dr]%fdr%%ﬁé%%%@lgﬁ{gttﬁ élpeqreaﬂlgements of
ordeﬁhg be s@hGeforiypton s8ddfinaé bpa dixetof cid reyd-bRlgaystadt of tiabwritable
readabl e di sc, neans for scanning a focused | aser
typepeans across a track of t he di sc-1i ke recording
medi um THE .
accor dance W ttlr%(SH a1§{P l]&{t %Fén(gtgl ?ggi:ée ?‘gﬁ%}lﬁ%}%@ly recording a
sequenaosfcterdered AW enfdrnaandn ﬁglaﬂg suthdis n@dammﬁdmrmfomaﬁen fand
deteé:tl ng reflections of the |aser beam scanni ng the

corrgpopding pienpgeupsnt infarmation stanalsSUch 4% Xidep mpnagrinent, menu

infofrRftloRr O inf ik igh HBL rdcBf fol BoHRR o &ﬁ%lfl/ L R ré ments of
means for nodul ating received digital I'nformti

ordeging 0f bucht infarmatiomast dedimed by adiss of dletread-enla rtyeiorand dhe rewrltable

type; R FRBE S SraIane Prpts e PO G2l dise-lke recording

mediuy 8Pthe itk oht1Spe fBbRbLSn bisticall AdcdrdiBIY dndr644aBlel ddc) fheans for
an execut abl e conputer program code for controlling

scanfig aotgenset lasar bgams acexss)adﬁaﬁlg oo idise-likg reepading fradéng, means for

mod{lﬁa‘flgg %J‘lgsé b YT Q&c ﬂﬁr(ﬁg}rﬁ/ 11¥f %‘IH&'?JH”S@%A&?&O be recorded on
signal’s, "such as Vi e au

the digy-lilesroadingomediomageianst for détecrtmgtreﬂmﬁngaﬁﬂhs lasstisdampcanning
vi deo managenent, menu information or fil

the disg-Bksiscproing medidmaind copyering the sefigetign %@1%%11 igformpfdon signals to
be rédd! %%tﬁ%{amtoﬁﬁ’ﬁt %%&v@& 8%57 aIORN GRbdatioR %%%‘pgl? S Sardithtion

rea e disc recor information ¢ ying to
s1gnalh ¢ beqmcotdné ahd carftrod mebans fog cortralliggdhthie mécmrdmg andireading of the

dll sc of the read-only type or of

d1g1taF1nformat10X sign:
The invention further relates to a data medium comprising an executable
computer program code for controlling the operation of a recording device in contiguously
recording a sequence of ordered A/V information signals, such as video/audio information,
and corresponding management information signals, such as video management, menu
information or file information, on a disc-like recording medium of the write-once type, such

as an optically recordable and readable disc, the recorded information complying to the
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the rewitable type. The invention finally relates to
a disc-like recording nedium such as an optically
wo ewonted e and readabl e di sc, carrying recor dedI/IB2006/051216

information conplying with the requirenments of
ordering of such information as defined by a disc of

requiiréfents a ofdekivig by pehdfifobhafidttas’ dfthed B b dist\oP the redionly type or of
recorded i nformation conprising encrypted informtion

the repFitablt tYPBACKGROUND OF THE | NVENTI ON' A net hod and

devi ce ' -1

ot er nat 1o MEn@ P AEITTeI 86 KBS EorBANholliThuch as an
opti¢aliyliecdtdablBand rehdable disc, kenging recoededsiefbringtiored¢canEpme with the

WO 2003/.030173 di scl.oses that jn an open D R Vi deo
requagwents of oxleriag of Hed IRPFgANAT asp L b B e Sk i 5p-pRY type or of
the felvigdb®t yPe, the Ydcbidéd |in%ﬁﬂ5ti&1%hﬁ)rﬁfn%%nef)?%d]inmm éontent.

(MB) As Is k t he

sl Ze. nown in the art, ayout of an
open DVD Vi deo Session has a data zone with two

, ' served Fragnment foll owed by
BA%amlﬂ@m}r@ﬂﬁ&?he Reserved Fragnent is kept
conpl et @l petbivahd E&Hcedtithd afoReneritidA&1 P8 Bfcdholvd from International
closed. Data intended for this area of 31MB is

PatepbApplication WQ2GA30361 13{PHINLA 0V ¢ owpich tisherelipensiased by eeference.
I nconpl t al [l fi Jil eq SV:St e
dat o n1O RO S B8R doh BYRFR VideSSSHRR
ResétedFagmeticb v opéndessiGeis dtcated ad b @irtRhidwaiistsle aRb o631 Megabyte
and apparatus provide a virtual managenent area, which

(MB) sizgepp scknoyyndn theaart, thelayeuiof pp epen BND) Hidep Sepsianhasagata zone
with A FrdlneRtsTRAR e nggeﬁve i %ﬁrlé‘%qymll(g\h&gﬁ*ég g{_loﬂlpfgtéﬁragment.

that 175, when providing t In“and a
The Resatvéd Fragment it &epradompldiay dnweittph aytilahd VodeopSessibh &,closed. Data

.t nanagene a structures.are copied to th

il B e Y PS PR P drOdhe RSpTRIG Fragmefe The

IncoBPIQE YenienPSsRAths AYfiled9nd ARAlsEA! dfPthat 38edifel" 8 b Bresent in
device refers to a table storéd at the very end of the

the datecmgded azlased DY Vaddorfiessiph.et e Fragnent, the Reserved

Space ocatj.on .Tabl e AT) . . The RSAT proyides exact

ot ot POTEBHORATR A PR dfipBa A VAL Pl aasmasdy tree
whimaﬁnéd\i/b\?&ﬂﬁ) 4 RabshysieRl 186htiod ih iR IaSARH Aded HRE MRPping table. Only

DVD+ vi deo recording devices wite the RSAT in the

when dinelizing e dise, thadsovkasgovding tnalisRwithad caftlaend ad.ead-Out area to
makg?ﬁeedigcgﬁ‘ﬁ%‘tgycﬂ%gmlﬂ%%ﬁe, &t Enen? ﬁatgfs{r&(‘{ S QJ{eac\()bieﬁtto e correct
menu e ng een eo tornat 1

has one. 'S VI

locatlei invhd réservieBarddVD+R/ RW Vi deo f ormat Speci fi cati ons,

whi ch a%gr \%lri‘[igga gh% li{er;grrvgg %‘?a%dnein‘p dltlrglneg %rlii;aet}dn, the recording device
refers to a table stored at the very end of the recorded area in the Incomplete Fragment, the
Reserved Space Allocation Table (RSAT). The RSAT provides exact information on the
location of temporarily stored data that needs to be copied to the Reserved Fragment.
DVD+RW video recording devices write the RSAT in the last written ECC blocks on a
DVDH+R disc after one or more recordings have been made, or after a playlist or menu editing
has been done. This video format is defined in the DVD+R/RW Video format Specifications,
which are already introduced in the market.

In the United States, as of 1 July 2005, digital video recorders have to

encrypted recorded television (TV) broadcasts that carry a Broadcast Flag. The Broadcast

Flag is a digital code that can be embedded into a digital broadcasting stream according to the
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In the United States, as of 1 July 2005, digital video

recorders have to encrypted recorded television (TV)
whe@adesge s that carry a Broadcast Flag. The BrORIBa6#/051216

Flag is a digital code that can be enbedded into a

di gital broadcasting stream according to

reguldihe g£4hatl.SnadwincédBelbliSion Ag¥taime €bnigitey (ATS0). Jy sitrilas
Committee (ATSC). A simlar regulatjion in Japan )

regulgtioa 4nyanag GHP?(b’sfeﬂ‘HéeSéhﬁz?%P&’Ié@P reeerding of gligital 3 IVghroagcast\gignals.
br oadcag, 5ing HPinﬁodJJ‘ﬁg g Thhod BF fn‘P&IIIIa'uBE cBﬁ’tbét e‘iEEEyBHQn is to
of information content” encryption Is revent

prevent undiearssed muss disttibation budrithelntaraet. Ahexahmple fofi @tcontént protection

syoIGEOURIR OB AT &1 DR B FIAg o s Lhpwa Y srontent
Prot¥ 8% alg%ﬁ{ W@Pﬁrfﬁf @i@é 1R re%%ﬁiu?‘i‘n@ﬁ{gp@h a{s%ccgﬂﬁﬁe bl%ﬁ%l Versatile

recor g hedi a such as recordable Digital Versati
DiscBi(BYDR)\dDd R?wa‘tablerlérgmlt\éetﬂmﬂ@mﬂcs D VIERIN). iME@P Dilse enables

. (DVD+RW . VCPS.. bl t di
direy MERe] [ oMot HRTSRES reniere S el apfeabigfiaices
sour ces AcésraRigdb Ak VOPS BstMPSdisy 8drahin g eﬂb@ﬁted content 1s

cont ai ni ng, encrypt ed content is provide a uniq
providpgwith & vaigre ientifieationspds, hareinafteUnigye IPDvhighiith 4I)~b1taandom

numﬁgr t?lhttls g%ogﬂg% oy [H%e({lsct recgrdﬂlr%fe%%eq'gcoggm% %r%t%ﬁ CQXtent

a recor Vi Ce recordin conren

accoadi g telthe O/ CRS. tAreexdinte oiﬁmreedlalil’@ dbvﬁfe ian etivatlitin: of a personal
device is an optical drive of a personal conputer,
comppfien Avhich laaaﬁtt@catq rgcqrd ddY s ermeonspmar elgetearsrDVD recorder.

el ectroni d(ﬁ§c Q)\ﬂ% fnﬁ Q{)%thithee © a?@gﬁlgttg 'tﬁbgVéP%taﬁBtswres a Disc

encrypte Accord ores a
KeyBlodk(IZKBB)whiakhis talils't of @ckymetd ladys eVI@PS-mbmplikr&ylswces for

reproqinE e CRSTERed COMeTh D A 25 AP AP DIyt 35 GOVIAEH Wian
1nd1ﬁﬁué1 e A DeviREMATD ‘S'oﬁ%al‘@?l O)@f%d rec¥bd@FEprovided with a

pl ayers and recorders are wth a Software
Sofierc RevieeeKey SIINK). ERatyptipg an@dmmptmgonfppnamrgl content involves

caloB5E et k&I s TR o e Gk SpR; VBN Far v

indivitiud1desci Anditlvd DisaIK et iBi6cladioret b8 thd &iSc. KEdre BhoEKatidrOsEVCPS can be
on the disc. More informati on on VCPS can be found on

foundron the [ndemet at ghe YRE htyRi//www . licensing.philips.com/vcps.

http:// I I D I

t he di swn qﬁ%ﬁg%\?& ‘ggéo recorgggir' \/@Bi? Fec%wheg%r]\%sg&gd

Fraglﬁiemwantﬁlm)tstmﬁ date asd DVIDban dilanBxdhlesrofduch meda ﬁles are IFO
| es of such nenu files are IFO files. includin

files; iﬁ‘ﬂgglﬁ&ﬁ farmaiion ang forjipstanga.chapisrss pHbiitls traglawdﬂueho iFacks, or
\%0).1 ?%%%nﬁﬂgne%é&% Vﬁ(feﬁ%ﬁrcﬁ%ﬁcﬁ/«ggmt){/ ?ﬁ SRith @inﬁbﬂgdlo data.

act ual vi jects s as movie fi1ies Wt
Vi deo/ almdfinalttirtgea dikdalso adlead-imbore locaed aﬂthe)nmer side of the disc is

Lead-j n-Zone | gcated.at .t he inner de. he disc..i .
recofdito TR IHORRE LT d enth s Z6S s Pt Abthe iR famsat S L kpown in the
art, SHd it & MUEARL ORI Rithd SaNRlkd EKNOA34D Nsebbif edition, June 2004, pages 55

to 58. The Lead-In-Zone contains a so-called Buffer Zone 2.

However, in DVD+R and DVD+RW discs containing a session recorded
according to the VCPS, the Unique ID and the Disc Key Block are stored in Buffer Zone 2.
According to VCPS, as soon as a first encrypted A/V recording is added to the disc, Buffer
Zone 2 is written to contain the Unique ID and the Disc Key Block. This use of Buffer Zone
2 is not reserved for the purposes of VCPS by other disc standards. Thus, if such a disc is
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art, and is for instance found in the standard

ECMA- 349, second edition, June 2004, pages 55 to 58.
wab@eliedrd® i n- Zone contains a so-call ed Buffer FOneB2806/051216

However, in DVD+R and DVD+RW di scs containing a

session recorded according to the VCPS, the Unique ID

finakiied tyherebdrdihgtRyicBnocanalia witloWePs| thabddvier wﬂhéﬁmaware of the
According to VCPS, as soon as a first encrﬂinpt ed A/

fact that Bulfengones? eqniries essentind VEPScdatapnpmely, thefdniguq I and the Dise

Koy bl Aoyt Bt Pnl Gt G B0y B 8 co0-In Zone

accardieg s prasdsd ﬁcot@&ﬁnieﬂmdhbtecorﬂ;b]mt with M(Ei?Sj Buffehdsne 2 fwill

such a disc is ize recor ev ot
ther?flémrbq QETFIEeR- %@nlw Adhe lwlﬁgqynfgledlﬁ § destioyedydhs 2
result2ht ehiPbteBY{des cofRat n‘E)PHé @éc%%t@@%ﬁ%dr@l VCPS dat a,

nanely, “the Unique ID and the sc Keéy Bl ock necessary
to decr ¥pothemeonistleghcy dnereNCPS) videe rabosdsrs dra nat awaragf any

ot PR BT b AP BRSA M nc

wntingqn@é }getléie@é{ﬂﬁ Wcla! theRkby ab‘ﬁroVIHgCtH@Uh%ué np aalhffheibﬁse Key
be destroyed As resul

Bloq!.fn tqnsipmmthv iederyped sortant noardesoiptahde f@ééﬂgypﬂ é@/l@ﬂs;ameél as VCPS-
comhﬁ qtdgglcesv\ords | egacy (non-VCPS) video recorders are
¢ AWAr e of any content protection that may have been
applied. They n1ght finalize the disc, which includes

Wt t he co | ete Lead-in area, thereby destroyi ng
oBIfca' ARSIV BR GO ARTEIUERTJON ock 1 ender 1 ng ¢ he

encr ypt t ' .
onc YDt il R 5P Bk b SO e G metrod
of tl@*‘afdiblﬁehiﬁd&fﬁﬂl’fymol ds to prdtéve kef oferneation inglated toéncryyged content on a
. _present invention to inprove a recording nethod of the
discaf or enent i oned type so as to protect key information
rel at edrliQaffthdnoBjeetlo BB bRAENtGRvetidh &P imprbvd £ ribffifidevice of
object of the present invention to inprove a recording
the afexemeptiofeditiipe sof asrte protedt dry ihfoymetiopaclatedtto eprypted conte}t ona
disc information related to encrypted content on a disc. It

®is another object of the present information to

| mpr overtds ghdikerl dbleRt HEIBE prHiste ifEthABMb ifnPfove a disc-like recording
af orenenti oned type so as to protect key infornmation

mediugn gf the afremprtiongd &esors énprogast keydinfurmapier slatedtp ensrypted
pect of the invention, a nethod is provided

conti'guously recording a sequence of ordered AV

I nf or maicosrdiBiggoalfist asperh ofithe \v@atiod wdhéethod is provided for

contiguously recording a sequence of ordered A/V information signals, such as video/audio

COIlthltrO

information, and corresponding management information signals, such as video management,
menu information or file information, on a disc-like recording medium of the write-once
type, such as an optically recordable and readable disc, the recorded information complying
to the requirements of ordering of such information as defined by a disc of the read-only type
or of the rewritable type. The method comprises the following steps:

a) allocating a reserved area within a linear addressing space

b) contiguously recording the A/V information signals in a video recording area
located succeeding the reserved area;

c) recording corresponding first management data in a temporary overview space

succeeding the video recording area;



10

15

20

25

30

i nformati on, and correspondi ng nmanagenent i nformation
signals, such as video nanagenent, nenu information or
WO 20oe/11472Dr mat i on, on a disc-1i ke recordi ng nepCT/ImB2066/051216
the wite-once type, such as an optically recordable
and readabl e disc, the recorded information conplying
d) to the am’tth%raﬂa ifd tabledfor inagpiak titeueborded fifseiahggenat data to
) definedgby a disc ggméhe read-g%I§ type or of theﬂfE
addregs peations i thy seserve @rd3et hod conpri ses the fol | owi ng

st eps: . g ﬁ%’a% ls J.near
°) addPess%ﬁﬁég%g%@g%ﬁ%@gﬁgﬁgﬁgﬁﬁ ec rd‘feﬁg%ﬁ%ééﬁ/ \%

i nf or main the nsétlypbdfahé imvantiong @@ stepcafigdhergting the nhappateadble

sycceedi ng the reserved area; recordin ) )
compyyas é%&‘ﬁg‘% i Rei“i%&!fnnﬁé%’ilﬁg?@ ﬁ@rfpﬁ%mng a&ﬁmé“%eﬂfil?r Hrarespective one
of tHRVETIWRY BRAGEnSHpRESdi ng the video recording area; d)

generating a mapping table for nmapping the recorded
f) first ngeregingrthe tapping tablelirthe forinoafa finstimapping-teble structure, if

reserved area; e) recording t . ing table in th .
ANVEREBH R S8 TP TRA CHPPdN REDRAL PR gt recoRded or ifthe
recotdi¥E ficiRih altdddy Sb@BIn® bnd@9ped AfbRshtioA& oiRAPdIRG 0 (paidt Bncrypted

conpri ses selecting and perform ng one of the

recofding;@éng al ternative steps, if a respective one of
the fol | ow i lies: f 9 er af |
D rappi ngPtindeiC HebbRBAER b Rmlof AN A LB sructure
diffe@ingfedrhl €, firsf mAyping-tibly stiictudd) i AN alfsmifiohsimalsirggtednting a
encrypted information content are recorded or if the
non-eperypigd iformation rontentag yecoradand df e eecpplingymedium does not
[ nf E i or encrypted recording;
contafl il TRk OB St CBnEt O be T b Che Torm of o
second eppiding-td didl methvd uf tha ievedtion,arselegtibn Grmadecbetween two
I first rmp(gi ng-tablﬁl structure, if AV information
altergptiypyays gl geacratng ﬁr%pﬁ@ﬁ-t Erypted information
cont ent A3fiRs JIRERUINE SomPHlsdsoehdi8tifHe metipPeho TEblE WMHEFEEn of a first
not contain any prior encrypted informafi on content.
mappingetable syudtaret This aisemativeis selhesed,nl /Y infarmatiopesignatsi representing

i s made between two alternatiye s.of generati t he,.
an eﬂ%ﬁ%ﬁe& é‘lf?’%‘f 1 CRNGERL Ap f%‘i"f‘g“'ﬂnﬁﬁ %3/ %%"r%‘?qg‘g @&? recording medium
alreiiy tOhAlrst@ctypRdTRRHPIAG0T c@téht die {oEprictieitSted réddrding of

mappi ng-table structure. This alternative is sel ected,

informatymgontent Lirig undarstopd that thefsgralicmativeiy alse sslested pf lath
\: r-mat i on. are recorded. It is also selected
con(lha&%ﬂgar&éeg%?g?&]n%p%%di um al ready contains encrypted

i nf or matThe second hldrhatihiea ohpridegdneratiag tieyrpiing @blrial ithkgform of

of
a second mapping-table structure differing from the first mapping-table structure. This

second alternative is selected if A/V information signals representing a non-encrypted
information content are recorded, and if the recording medium does not contain any prior
encrypted information content. Thus, there are two conditions, which must both apply in a
cumulative way in order to trigger the selection of the second alternative of generating the
mapping-table.

The mentioned two alternatives of generating the mapping table differ in the
resulting mapping-table structure. The term mapping-table structure refers to the organization
of the mapping table, which for instance means the size of the mapping table, the number,
respective size or order of data fields contained in the mapping table or similar structural

features.
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information content. It is understood that the first
alternative is also selected if both conditions just
woreowbitotted apply. The second al ternative conprPGEEB2006/051216
generating the mapping table igh the formof a second
mappi ng-table structure differing fromthe first
mappi ngThélethodloflied inkéntiohlprovid@cmndfeativewaabf dichting that a disc
selected if AV information signals representing a
contaih CRETEPIPH infarmationcentenb A allowseinta Ripred embadinen g usgas a
secohll %@Eﬁ%&%l@ ?trﬂ&glle.ucﬁé GRGFurE %ﬁveﬁwtﬁb%@ri%o%hﬂét standards. This
encrypt Information contertt. us, there are two
wayglepatiytrecording\devicks asuséll iothbseaqopiptiantnwith an infbmhadtioa eneryption
i n order trjgger the selection of the second .
Systeamtsgsm‘{égs il 3%%%%5%@5&% SPHRpInEBPIS Strygres. This
provi&R b OReH d CYRP MBI BV VER c Srthp SR BEAELSY8r {H3QaSPRR BEorded
table differ in thé resulting nappi ng-table structure.
infoffthag ionesignalserppriicsegpt & abh-enetyptad informatihanoptenbandtbat the recording
organi zati on of the mappi ng table. whi.ch fqr instance
med e ARES o8 agy Yol PHEL SR L SR R corlier .
r espect Onahé bher RindOthd ehivedtiotl po¥idel 8h effe@RRpR61BE DN dpainst the
the mapping table or simlar structural features. The )
overygiting T s¢nsitive kiepisy b o ilepacydexiceriter an carfitrencrypsedwggording session
 indicati ¢ i een ¢ . .
involfy Bl die fteslin 3 o8 Al PR WUl BIERbA R Berween
the St #hdSseCericmafi-tdid Shuctirt & kphoy deviideewBI nod Bk Wbl to correctly

. given by known video format standards. This way,

interpeed Ahadateemiainethindhe mepringdabie Hor adegapy deviewigmof afare of the first
i . i : . Vi _

g0 s BT YRR GRS L USRS BB o

thersihr A vomssquehbe,a lpgaryiddere loalt ktop rehdingntha tmappinigttgblef typically

VCPS- conpl i ant. deyi.ces for the casg. that recorde .
resu}t]pgdp ?th?agﬁeq'@p@ﬂ 3}1 ‘glerrgm‘(gg% Hfocgssni‘ﬁl_ ézy?él!, glﬁt ad-. n—%ea is protected
from BiRE IRfR i@ PRY B dat Hodel Aertii s wWoBOr di ng nedi um does

not contain any other prior encrypted information

cont ent In tBa follewiog jnrefetrad dmbodiments\od thd methpd of theasveation will be

ef f.eciive ot.ection ai nst_the.ove i ting of .
sum{argsd. e cRbREY!Hin B8 Zopbinet e b it phibst pingpvise sated.
encrypt adcoraigtdond embodihmeit, iitvsidp/ofMnéfting tHemighpir table
keys in the Lead-In-Area. Due to the structural
comgfijes generatingre segiercet engppmet dag Helds do senarating this-seausinge for the
ruct , i L L] abl e
first i et R s 5t e B, 085 i fhe complete second
mappigrablg stradilie.is feerfied, @gddy addivion,ea disnpidagWivlé THus the first
first mapgi ng-tabl e structure and therefore i s not

mapping-ablg dagstraetire of; this embpodiment, diftess fomdhe sgcaadimapping-table data
strodt 8 i im 9 121 BNA EHHERS I ftiGHR nHE AR A T8 r0i im an
increaae ofthe averall stk of lthee firsCimapping: tablcostrretire aheanpangd withehe second

L -1.n- Ar I S, .
mapp%%‘-jtablg strucetl?rel. %hlg rst?'agtl(irta? ghange between a second mapping-table and a first

mapping table is easy to implement and an effective means to prevent overwriting. In
particular, if the second mapping-table structure is that known from earlier standards, which
are used by legacy devices, this embodiment ensures backward compatibility with those
standards.

Preferably, the dummy-data field is recorded beginning at a first position
reserved for the beginning of the mapping table. For this reason, the dummy-data field of the

present embodiment is also referred to as a mapping-table header field herein. This implies
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frombeing witten, and the key data stored therein as
well. In the follow ng, preferred enbodi nents of the
woreithooi7ed the invention will be summarized. TPEI/IB2006/051216
enbodi nents can be conbi ned wist h each other, unless
ot herwi se stated. According to one enbodi nent, the
that $earethbd GEME HadsemeEnidodimEn alloetdsabdmticalhaginnk@Spositions to a
generating a sequence of nmapping-data fields. |In
mapgigdatle. iHgsneqtive ofovrther dt hagthe fist o1 the seqepd piapging{able structure.
BotiFh Il Yoo SRS S HIRRAT OB Encel diPo 00 B e
map@mgestde echn idadtical posititai. Hooryeraonlyridevita tcambliatovithldonsent

the fjrst ppi pg-tabl e d structure of this
encrgntmlpmtﬂ%i tﬁ? g%% E‘I‘ti“ &isla ‘%téﬁ"s’é‘@mg 1 lumypy-datg field and need
not Rhd UC 1dsh & @Vide will dxpéeth il Bl ddco 18! tHe sé¢Bnd mapping-table

addi ti onal dummy-data fiefd.” This results in an
stru¢turey whish, fwevien ato/mot pirésesti in dumimyt-taga fields Thus, the legacy device will

mappi ng-tabl e struciure as conpared with the second
stop taine e ringpede et 1 SR MEE K Lot ural change
bet weenma iR prefiidi dtbodaRér? R e JIfigkSdratiiRe ﬁﬁ?ping table in
(0]

table is easy to inplement and an effective neans t
the formpé the fgvteangrafithengpcondimppping-tablegtruciure corapsecgenerating the

R A R
begianibg of fRNhagisL bk ibacinsdrrelatiesmoal psitlontof awhappirghabR-pointer

standards. Preferably, the dumy-data field is .
datafield pondaingdoiithe Reggrvad Spaee Adlpcation;kablen I hissgmyadiment, the known

g . . hi _
s 8 BSR4 Spud SRR T RS ok e BBl i ok
for thebeginmdg dHthasnappingppblagt 4 pdeiorhdefthed id thelmhppargetable-pointer data
This | j esthat the net hod of the present enbodi t
feldigh B kSB4 . PRt ore ISR BIA FONG O ST Pt Be iy i PR ot the
begihﬁ‘i% ®f tHerrﬁﬁfp@x?glt‘abl‘éQwiﬂfnoY\Bf%Rrhférthé Hath %)%péc% ch' dR aé?'_rdew&@.
second mapping-table structure. Both ‘a | egacy device
and a dbvihiscenolmdirhéntnin the sdcond nappingdehle yixdtam, the beginning of

| ook f t.he [ tahl e at. an i.dent] Qsitian.
the e IR Prr et b reted by st Ap Rl i Fooob i at teast one
areaGf EHeYtBinbOArKoMGietviphcel JbRtalinih g fecHffed firét@hgha@éméhi@ata to an
mappi ng table is a du -data field and need not read.

addess legptiop inlhpiretervid dreze Iihe dummapdata feldafahafisbmappige fable
. Q- 1 J
sl 1 50 TRORLEM, M S S AV Fapoti s FNEKEoras
overSliiwi spacevid dddedse foch@tiin ghe reseriiigred) d\st explagnedtbetdie, alegacy
beginning. |In a further preferred enbodi nment the steps

g . -
devige Wil sap SRadmg thm@appingitaRde anb thyssithe Ferording ai Be disethus avoiding
a sithdtion! inARRicR thel i jﬁf%ﬁﬁﬂ%d‘&i’ﬁ&b '&%@Hé‘ﬁ&wﬁ%ﬁ!“ ur e

conpifise generating the mapping table as an integral
part of PeeféRellgr the dteBpd genethtingcthe dommpadateficld mdmprisdstpgherating

128 %:gnesgg ¥ Iglr‘ggrlreg %f My% ﬁﬁ 'QQ‘? gt%ﬁ@l%&ilﬁ fcgfel%ti!:aq %% \Iraﬁllegtali'evrgcorded

at all bit positions of the dummy-data field. Preferably, the bit value recorded to all bit

=

positions of the dummy-data field is “0”. In this embodiment, a prior-art device making use
of the RSAT mapping-table pointer data will look for the actual mapping data 128 bytes too
early. These 128 bytes of dummy data result in 32 ECC blocks, which are not used
(corresponding to 1 Megabyte of data), and this is where the file system should be. Thus,
legacy recorders cannot recognize the disc as a valid DVDHR video recording format disc.

Reading is stopped and the key data stored in buffer zone 2 is not destroyed. Thus, the
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data field contained in the Reserved Space Allocation

Table. In this enbodi nent, the known structure of the
w@Reme1vd9 Space Al l ocation Tabl e (RSAT) i s useRCT/B2006/051216

| egacy device will |ook for tRke beginning of the

mappi ng table at a position defined in the
behaViqufaGedorildraha16d wifemiltha wathfthe bstrpdtidnh i fAvAdularheethe VCPS

if encrypted content is present, the dummy data field
encryptietysigayiipiedigtable- t he mapping table will not provide

t he dat FCE. [ .

erbod; mrer e prefred e pAHRAY CHASE old WY dop of generating the
mappigitabie,rgstef oft dseertaipipg miethabinorimtipn edmemsthio Ye tavorded idy

a first ppi ng-data field for iing at | east . one
encryplgd: /ii.#u%?é rbRbEal ooy PRARC AL SEB A IRTIRGInE Whether the
disc raﬁ‘@éh;]yd&ﬂtafiﬁsre?kgﬁs?éﬂﬁﬁﬁﬂﬁﬂﬁmg@&ﬁelﬁ.q}@ﬁlﬁQﬁjé' ﬁ@}%fdf?%@ék leffBodiments

in the reserved area. The dummy-data field o
should be penferpdibgiara tesekerting step of the metimdedfiibe twkyticdu Hloyvever, it is

dat a, ynsuyi tabl e f.or mappi ng areas in.the tenporary. .
und 5 R S Sy P EoRTng hiSREm b ey R Rdipn content i
to béfRardeddr EXGIIR ipR&RentRf thE Bisca | egacy device will stop

readi ng the mapping table and, thus ,the recording of

t he di sé furthersemahagiimem @f thesnethed phihe mventipm eompriges Retep of

. n | ver s .

enr AL TR Ao B b e B B B5 T Bt e
infoggdtdhalohegt. MBerepitdindnty/do hottiedudy thiksioyyptiah step) ForGngtance the
_ _enbodi nent, identical bit values are recorded at all_
infoppationdised by the ethedaf the ipvMpnaen may plipady borcaswiptad ageording to a

. q I . L _
contgfbtt n%%ﬁlggtg% ﬁfelﬁfeb:adﬁ Iqss ﬁ(ﬁa@ .ﬂo?x}r%b%rh?lgﬂelfc %gi%nng)fﬁgf’rﬁkglt would not be in
complianee watlt thd MORSe nmaki ng use of the RSAT mappi ng-table

poi nter datg. wi |l | ook for .the actual ing data 128 .

byt es  GoRdingyo o iyt crbadisgans e fice ghcHierypithg the @fprmation
comkl)ﬁse%%ngq}?ti}?é aeksformbtid c okt &%rdh\?&?ﬂ) the VMid&PaMH PIotb&ion

Megabyte of data), and this is where the file system

Systemp¥IC®PSbe. Thus, | egacy recorders cannot recognize the

di sc as val i d .DVD+R vi dea recor.ding, format disc

Readi ng’ LHBERRATIRYS COMBTResFORtEI B JReig Ayl gauence of
A/VZffoematidBsigidls 688 heayedbo rd¢biding abRlabaeing tRf préviously recorded

recorder that is unfamliar with the encryption, in

areagsdFhei nresent crobadimentexignpisthermastos ofshe sysniaan toithe case of a second
B L e

to a ptiepreobrdapadritformativgh cvaenbe thershoe @didc] which @fibe ftiforntatidf content

recorded_ is encré’pt ed. A further enbodi nent conprises
may 05 maydiot PeABETYRIERp of ascertai ni ng whet her the disc

al r eadyAQ?ﬂ‘gﬁfgpé Ft)l?}%‘%%?%@lﬁbbd]ﬁ}gféﬂaﬁfe' rQ&r&Qﬂ%eS&P %Pag}éing table serves

Clearly, ese e nments s
for mpapping bathl theefadicr r¢doedeslah@mipemgntdatapofahe pier maipiggitable and the

the invention. Elow@)\éer, it is understood that it can
manpgenignt datggenerated LIS CHTRY SE¥H%ss that encrypt ed

i nf or matrhRRnfbRAiRdH pteferably further comprises generating updated

management information signals related to the mapping table recorded earlier, recording at

least the updated management information signals in the next temporary overview space
succeeding the previous temporary overview space, and recording the next mapping table in
the next temporary overview space.

A further embodiment comprises the steps of copying the recorded

management information signals to the reserved area in correspondence to the latest mapping
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to be recorded or already present on the disc. A

further enbodi nent of the nethod of the invention
w@ompnieses a step of encrypting information coPCEMB2006051216

be recorded, so as to inpede ynlicensed access to the

informati on content. O her enbodi nents do not i nclude

tabld, hécording thetinainingl wiRecordyd Jebiidn3 f €hel feseridd reawith @fbitrary data
used by the nethod of the invention nay already be

signalscand eearding adeag-ingreagpraceding tba reserved givaivoHh ¢aid arsgrding to the
_;Ep% SHba woul d not
deﬁ%‘ﬁ()ﬁ]sg&?(‘;ﬁrs) %% gera\rllm g“@?ﬁfp%g 1rAc C o?l "to a further
enbodi nifithe latdsenmmpping tdbletakesythe iforg 6fthe ﬁm‘t mapptn?gctuble structure, a

conpri.ses .enc e i.nformati n co accor
bufigicp iR 2 Ut de el e feagydia i hocetniians o fa 8 of he
readtdﬂ'l)% RBE of @%'r@@fi{abféw 9P reeOfakd FHMSItdp. TRARETL HEp Bf

next "Sequence of A’V I'nformation signals on a néxt
recoydini@a lead owit dica guareding theceadidedprehwith detaiascering to the definitions

of 8 B R JPA T RPN O EHF AP DRSS DA SRR SALP OF gggine an

actuBl8E&PfRcorditipGRssiBhYis PerfoldedIOt conpri se recor ded
encrypt ed |nformat| on and is added to a prior

recor di Ageastlingrie e speomd @apesbof thadnvsatiem e reeprdingidggice is provided

for é@f?g%bﬁ?fé/ &‘850 hﬁf ﬁﬁﬁén?@o ﬁ@%%?éfgﬁ%fo%@ n%g Is %ﬁﬁh as

videbﬁaodi"odﬁﬂmneﬁdn ﬁﬁ@b@ﬂf@pbﬁtﬁh@nﬁﬁﬁg&ﬁt‘enf nforfrRpiph l@nblgtdmch as video
the earlier recorded mana ement data of the pri.or

mangamenh nempinformation peliledpiraation ﬂtfaf?%f“@%’@f%”@&oﬁl Romplying to

he S48 553 24 SABROELL DL S Moy e o

of thzclrgwatablertgpattmlrebordiﬂgedampmomgpnt;mgi e recorded earl ier,
recordi ng at | east .the dclI ed enent.. i nfor.mati

si gnal s~ MfaRsfer FAIRYING Amg ee{g,cgrgg)(géne ium of the write-
oncSHYHE aeH M&ﬁw&ﬂﬂ’éc@ﬂﬁbfe%ﬁﬁ%aﬂﬁbﬂe‘a‘fs@ vi ew space, and
récording the next mapping table in the next tenporary
over vi ewnmspacior seanfiingtahforusedirsel brams acopa tredsof the disc-like
41 gf copyi ng the recorded managenent information
Tecog ﬁgﬂe "% the reserved area in correspondence to the
| at est  DBRRRABE aloliglatihg HerleieR Bednh & 4R6RIanéedith digital information
~unrecorded sections of the reserved area with
signals i be wecgrdgd oa thy djsealike regordingamenditingg a | ead-in area

preceding ther gétgéﬁél%%ﬁé{%ﬁn%} ) ‘fa?s'éﬂabe%?rfl : L fhig ﬂ#eo(%i%%ﬁke

definitione ]?0 Pead e or
recofditg hicdivheard/gudverting tiiterefladtivatin digial ingorirabibe sigakle so bdiread; and

f or m of Enggnsf%ogfﬁod{hagn ng- { a(kl)lde structure, a

- g received digital A/V information signals to
information signals to be recorded; control means for controlling the recording and reading of
the digital information signals.

The control means is further adapted to

- allocate a reserved area within a linear addressing space on the disc-like
recording medium; to contiguously record the A/V information signals in a video recording
area located succeeding the reserved area;

- record corresponding first management data in a temporary overview space
succeeding the video recording area;

- generate a mapping table for mapping the recorded first management data to

address locations in the reserved area;
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buffer zone 2 that is contained in the lead-in area

according to the definitions of a disc of the
wo e@dAotky type or of the rewitable type i s nPCT/IB2006/051216

recorded in this step. Furthejg a step of recording a

| ead- out area succeeding the recorded area wth data
recoai:m@rn@uplpglgt@blte e thdaérh mrhtmrﬂéwaFﬁesc of the

read-only type or of the rewitable type or with

cl osur elyhe Feqopding derdcaof the second aspegt fdhe myewtian, thy control

[

e S il BB el P IREREA 0 o B o AR o B e,
respemvblogeloﬂﬂiefollmmg(ébm@uansmhemce of ordered AV

i nformati on SI als such, as .vi deo/ 0 |nfor on, )
and cor F 885&H gn%%@ﬁlsﬁ% t}fenfg f‘%léﬁ mapgHgria 13§HE‘FF‘“3 if
A/VaRfoh&Esh {HM BRAEntingBREntRpRIAITRIonARR] cdntdr®are to be recorded or
i nformati oh, the recorded information conplying to the
if the e@urdimndmnoﬂraadyi eontaigs efcrypted inforinmationtconientadue to prior

def i.ned isc of the read-only type or of the
enCWBWF?CQBCP%g g the recording device conprising: -

means f ogerfepdté meriﬁa@mg taBledh kHetfoAn @f&%eddnh%afpﬁﬁx%[t%le @tructure
medi um of the witeonce type, such as an optica

diffaringdrata Bledfirstimapnings tablecstaictize, if ARG mfgrmamowmnlsurp@e@ntmg a
non-eﬁ&gﬁtgﬁ infoREL lo%ec%ﬂFen%fe %o, c?edte{nﬁgl‘ he recoﬁ? g!rnse fulm §6es not
rec 'ng ne (} - heans 1{1 aser

contbmamyimoﬁemme@ﬁtfomdtbn@b@uehﬁl i nf or matl on S| gnal S to
be recorded on the disc-like recordi ng ned

for det &b pdgniages @fche srcerding deydoq ofdbe sqseafiﬁ%o@anﬂfﬁhfgmventwn
corr%%ﬁl&j {osﬁoéé &ethé ﬁ'l%ﬁfoq'o@ %éﬁgf F%:& r&@ t}feqﬁ\yefﬁrtﬁ)h nlgre{”eﬁll%d eglbodlments

ection in digrtal information signals to be re
of therrdcording davicé of tthnd\(eh'abm ag adepted teenhpdérgernt @mbddivhents of the

on Si stOlnforrmtlon signals to be
meﬂ?‘g&ftg%ﬁm E%’ﬁftr Wélg?fglofnor control ling the recording

and r eadicBgtdfe th tthﬂJd Spk& ofithe A0 SR OR dsth Ak is6vided
control neans |s further adapted to - allocate a

complaseg v dxexugdlomomputer prograraoda fin cestsolling theaperatinn ofie recording

devigy §FGamp ot Shorag et oF DR A A BHmA S Fihdls <08h as
videbRuaioaffosMeESE dh@ BorkiPon BfE fufshedicBfinformagion l’si@nals such as video

correspondi n irst managenent data in a tenporary
ManggasneAt, emp@pag@n@m@ eefleripformation, g e dissdéedeenyding aagdium of the

wrltg-:f)r Se{ t?fhﬁ sﬁcﬂ@so %@b{e%oid%le "BE l?éaﬁQmE I?ﬁascr fhe %c%%jed information

nagene
complying to the requlrements of ordering of such information as defined by a disc of the

read-only type or of the rewritable type.

The computer program code implements a method comprising the following
steps:

- allocating a reserved area within a linear addressing space; contiguously
recording the A/V information signals in a video recording area located succeeding the
reserved area;

- recording corresponding management data in a temporary overview space
succeeding the video recording area;

- generating a mapping table for mapping the recorded management data to
address locations in the reserved area;

- recording the mapping table in the temporary overview space.
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address locations in the reserved area;record the
mappi ng table in the tenporary overview space. In the
wo ewondi’ay devi ce of the second aspect of the PCT/IB2006/051216
i nvention, the control neans i? further adapted to
sel ect and performone of the follow ng two

al t er naThy step b€ pénerdtingahd apsiff tabke prizks §dMécting and performing
foll owi ng conditions applies: - generate_ the nmappi

1.Ng .

one phthe dollqying alterpativesttens, ¥ arespeshiveing §f thesfollowing sepditigns applies:

if AV i [ ' f ene .

 nf or mat Poara B mabAREibIq ARAE RER! | QA bR mucture i
A/Vriefoomnaliiorgsigeads tepreaéntagdyn enotypaedrisfoematiomdamtknt are recorded or if the

i pformgtion content. due to prior encrypted. recordi nlg,
TeCOHHEe MegRAL? ypﬂlgawgﬁgqrp@teﬁ ifpenationiaqateptlyp tgprigr encrypted
recopfifi®flamappi ng-tabl e structure differing fromthe

f1rst mapping-table structure, if A/V infornmation

si gnal s- pepratingrihé mgpping tablemdhs formdo fi asecondamapping-table structure

. tent .d nd if the,recqordi ng nedi ym does..
iR g ¢ LRGP b Rt AT RSPt R Ted i gsenting a
non-Eh&ypRYd MTbARR fonVontehtare @6k dHdad dLe G8ofding AR dRMAE 86 not

aspect of the invention correspond to those of the

contpistany Prief endsepted mfermatioacontgnt. t he i nventi on. Preferred
enbodi f t I r.di ' ' j .
are adase o8 e BEBRIAR0h MBSt b Rah IR 8 dperation of
recotdiftg Hévicds. BamgCilsodie usbé to updard legary doeiced slich@s k@fware applications
third aspect of the jnvention, a data nmediumis .
or dgyiessicqEprisBEProsAREahle I@@E@%tfab?’@%‘féhlﬁ seBwasscopiralting the
opergﬂgl?of 1Rk dgﬂ@é.rﬁéﬁeﬁgrgfﬂljﬂgdiﬁlgﬁ{ ARy o m@di{lﬁlc(ﬁ'ftg ﬁlggntion dcomprise
evi ce I'n contiguously recorglng a sequence of ordere
an exécutablef ammattérqgmogramrfat snplemerdtirgsanwintedimaentiob the method of the first
i nf gmati on, and correspondi ng managenent i nformation
aspeg‘?%tﬂt fgl,ve%&‘h_ as vi deo managenent, menu information or
file i nhQbifRE APBet FMhindbitfonlis ¥ Qisb SR SURAnTRIEIHM Of the write-
the wite-once type, such as an optically recordable _
onceafypie, rseeltiahdreoptically rechulablecod deadablafdascnesrtydng woended infgrmation
to.the requirenments.of ordeging. sych infornation as
compfyine B ETAUHEREE: 5 Sndte SLoyRBitomeaffed o AeBReiinu s disSr e
readt Sl tylpadk 6f theRewrithBR tgﬁé,l i REordbd Hiferation @oinpﬁbiﬁg@ﬁkir?pted
~ _a nethod conprising the follow ng steps: - allocating
infogmativaconient, gndinclgding n a | i near addressing space;

ot YA e AL T B AR

in a &fdea recording area located succeeding the reserved area;

- management data in a temporary overview space succeeding the video
recording area;

- a mapping table in the temporary overview space for mapping the
management data to address locations in the reserved area.

In the recording medium of the present aspect the mapping table takes the
form of a first mapping-table structure containing a sequence of mapping-data fields for
mapping areas in the temporary overview space to address locations in the reserved area, and,
beginning at a first position reserved for the beginning of the mapping table, a dummy-data
field that is completely formed by dummy data unsuitable for mapping areas in the temporary

overview space to address locations in the reserved area.
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- recording correspondi ng managenent data in a
tenporary overvi ew space succeedi ng the video

woewondi’ay area; - generating a mapping tabl e POI/IB2006/051216
mappi ng the recorded managenejy data to address
locations in the reserved area; - recording the

mappi ng Thékdcorditp nbéiutrediihe preyer®§iedt €Whe pveatiom@18¢te the
of generating the mapp Iﬂgﬂt abl e conprises sel ecting

advagiage shat fiommigeh BaBPIng #edle Sruchie Myt arateqtheacosded ke¥ jpdormation
f

on thd d1?c W&Qﬁ&% éeﬁég?cgfﬁ?%tg of %%ﬁ%&%]}tlﬁ%éﬂgﬁ g? ﬁiﬁtﬂtr%‘%ﬁif asPect of the

1nveat1<6n restilt frappthe gettf@drﬂaaces of the metlend offthédinVemtivino Fasinktance, a

si gpal s esenting an e pted information content
I’“"f%ﬁf%‘{1 ?I%‘Z‘Bi;lﬁg‘& "g the yecer, lélgrfé%‘ﬁ\% i heiBueTiion SPPRLSs atéd In-Area,
in whtRURY AgtaGe &bl Bhe kdY RAIBIrhSHkes 8 Bhie 1&Hﬁﬁ&1°oﬂ%é {%rcordmg

encrypted recording, "and - gdenerating the nmappi
mednalb hed & dist ey blockn préferabbeanooulingatopV' (GE;S smgiﬁrasomw a“hel ka' data is

stord iy TR Zpht 7o e L 8 AR PELE T doREng el T et
embb&inf¥niBie RdbpiR thiS1e fordstan 18 fe@fl okt 8N4 Rickerl IESpaRE ABkatthn Table.

medi um does not contain any prior encrypted
The bpagigning of e r@m@ﬂablﬂh definedaclativi torn resitioneofiamanpingotable-
| recordi ng
poinfaBietd fonnaiibe 06 R QP AR IS " GeV Ces
such as software appllcatlons or devices conpri sing

Erg}géarmabl e nmenpry for executable software
BRIEB B RIPTIONHAF S5 BRATKINGS t he device. Preferred

embodi Mpfl AQf ofHae a%%f:fs‘ HE JiiRks bf'he #Fb}égrg}tii.l%ﬁon will be

conpri se an execut abl e conputer “progra
clariifieg iremerd deta] with eefbredcarerthe disclbsire o€ plefaredienitodirhents tand in

ect. of . the inyentio ot her aspect of the
partiAE it gfoleca A e opamied ROt ara o0l umm of |t he
W | CONBE | YHED VNS Y iRk A VI9RREURBIR ARy types

readabl e di sc, carrying recorded information conpl y|ng
to the Fagd iarWBRY isleo fatarstiaetiregonof DYl dis¢ of the mewritebledgpe;

o |+ aBies: Ty DY VIR s hrsh o Byl el Perorgroavie

typeencrypted information content, and including - a
reserved area wthin a |inear addressing space

encr ypt EigsA and ﬁﬁmbﬁ@me@ﬁ df theaReserved Alkasatien hepleir ea
| ocat edF%‘é g eleﬂld@efaﬁl@ers STE5Y 66 RE&Rved Al ‘1‘33% ?ﬁtgé,

data in I éW Space succee
video r EigoBdnregabadmae.nt of allocatlon of the Reserved Allocation Table;

Fig. 10 an embodiment of a method of recording using a Reserved Allocation

Table;

Fig. 11 an embodiment of a recording device using a Reserved Allocation
Table; and

Fig. 12 an embodiment of a Reserved Allocation Table for a disc with VCPS
structures.

DESCRIPTION OF THE EMBODIMENTS
Fig. 1 shows the video data structure 1on an optically readable disc of the
DVD-Read Only type. The sequence of data is arranged from left to right in order of

increasing logical sector numbers (LSN), a sector being the smallest unit of addressing data
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- a mapping table in the tenporary overvi ew space for
mappi ng the nanagenent data to address |ocations in
w0 b@sneser ved area. In the recording nmedi um of PCTHEB2006/051216
present aspect the napping tapje takes the formof a
first mapping-table structure containing a sequence of
storétbgia DY disa Typidalls ohe kedidtpirieshordewS2048 vstredatLbRaey. #ov clarity
overvi ew space to address |l ocations in the reserved
reasgniseagdditional disarangm syl as @ Leadiin gonepndiakagd-oup sene asgnetgghown.
t he begipn] HBPP LA [
t hat islﬂggkp %‘%ﬁa;sﬁ'ﬁgr nedb(ggp%woé%{lg uns%??%%?%k?&g?ms)
datan@ppNideg Mamgsr (WMG) datacypnd sevgrad Vadeoi Eitle Spa ¥ TS#1, VTS#2,

d | pcations in the reserved area. The recordi ng
VISV o7

he present aspect of the invention reflects
the adveriageaddiie $ystcn?MBhlaREnS HEPNTI 4PV Slume space

structure that protéects recorded key information on
accordiieg ¢ the Uriyersad DiscdF ermad UiDFekrtosvnoh thdart.rideotidiordgta in one Volume

. di f t f the i tj on. |
is coignsed pEons e d MEREEr AHIRT 5 30 qhiiSy ot Lidef Fifl S (vrs) 4.
The il sylsfttt ddts Bnablesiidafe8sing datt GBRYIs 1B tHe s8fcallb® DVAS WidboY¥dne
medi'um of the invention conErl ses a Lead-In-Area, in
T

compyising theeVidge Manpger{Vdfehdata B and te Videa Télenysis 4 €¥TS). Adapting the
i ' i fiir: r di;ng: ' i SC
ol ATV B S A G SR Wt oo
speci f i pavidea TitleT$et (WEB#ald B a uhitsdeseriting 8 chupley videw ¢ontent or
the Lead-]n-Area of the recordi ng nmedium

2 of |
Title. Elt?iﬁ rempesed of Vieninformatiam G TRl tagaatrobthgd itéﬁqandﬁg@ 34@@41 in the

. J . i proe .
VidgRTiie 8ot QrTpRF iy B VIBRAFOLBL A M AOMEAR (FTSITYOBS) 6. he Video
Objevt Retsfot therTidé (ATSEPVOBS) 2lehé pdhckuprofdat WTSI ¢BUP_VTSI) 8. A
VeGP BB G S AR D SR B an e
Pro%&ﬁ%ﬁ%én e 3P VR LRGSO HlethBiRam) ERSRE, sLY £ VAN Ao, Sub-

_be clarified Tn nore detail wth reference to f he
pictute sRyiogranr €omtfol pnkefrvaticn(Péivbardi Data Ssarch hnfoimatarISE| ar

mhe 1 SIS, ASEPRROUSY BPYIGLiPh RP it n s
ordeREATks COMprising 8 TSTTI VOBS6 Bivak bé slerardaicantiduougyyur e on a

DVD disc of the rewitable type; Figs. 3A-3D DVD Video
dat a st The VideosManpgar Hopmarises thyt Videe ManagerdafirmatignVMGI) 9,

v 5 eS8 UL Rh LV STty O By e v
(VM1 BT@)ilon Table; Fig. 9 an enbodi nent of allocation

of the Reserved All ocation_ Table; . .
Fig. 2 shows a DVD-Video data structure 12 on a DVD disc of the Rewritable

type, specifically according to the DVD+RW type, using same reference numbers as in Fig.1
to indicate equivalent parts. The shown DVD-Video data structure 12 is according to a
method and recording device as disclosed in the International Patent Application WO
01/01416-A1 (PHN 17522), which is incorporated by reference herewith. In order to
maintain playback compatibility with existing DVD-players intended for DVD discs of the
Read-only type, the restrictions of the corresponding Video data structures 1 on these discs
should be taken into account, especially when several recordings are made.

In Fig. 2 an example is given showing three recordings (TITLES) represented
by the Video Object Set for the Title (VTSTT VOBS#1, VITSTT _VOBS#2,
VTSTT VOBS#3) 7 and the corresponding Video Title Set Information (VTSI#1, VTSI#2,
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Fig. 10 an enbodi nent of a nethod of recording using a
Reserved All ocation Table; Fig. 11 an enbodi nent of a
wo ewondi’ey devi ce using a Reserved All ocati on HebIB2006/051216
and Fig. 12 an enbodi ment of g Reserved Allocation
Table for a disc with VCPS structures. DESCRI PTI ON OF
VTSHH) SNBPRaMENT thete@rred nidiByibis tieordeefthebe tdatas ’fHelMTSJ frﬁnagement

| on, an ?,%t' cally readabl e disc of the DVD Rea
informpgion Vhel Selyaenprecestingitiea/ideo Qpiegity VTS| MQ&S ? end the

v Qs VESEOAT S RESERS A LA 5710 A GG s on
VidebaDbjsttoridd Sen(Vr SND WBS)., Iﬁngng dhd restoindorsad ity DVD-Vldeo data

srugigis R AR AU VR Gt b BARLORYHDs & Lead. | n’ zone

and a Lagdifnhl 1K A5G, Vﬁfeo m@mmg':lﬁﬁnég'eﬁil%ﬂt H#&drfhation data

structure 1 conprises a Vol ume and stem

(VRMIDL3 B®] a datrespoading/baickop VMg 3 UR Viviaye piaseat 3t ingludes the

infofifion %ﬂ#ﬁ@ﬁgwﬁi E'tfpees%sﬁ‘)%?ﬁa g?%?rag# ‘f hﬁ\e@%ﬁ’é‘dﬁ/ﬁeﬁs on the

disc \Weehowalis! feSBal R66rd6inRimhfon Bfta WdhVANEidbo Resdiding
Format UDF known in the art. The video data in one

Manggemens $esateh dysess SR M Scsateh )y /whish lmﬁa@@ay hewny) by regalers to
tem@AF o R AT RI UG D} Sk oy P 53 Rl ha
perfoiviianyé 0 ome et ofder I THES dga Wik béfnehghbdv&igagew(l\)ﬂ\@ta dat a

3 and the Video Title_ Sets 4 (VIS). Adapting the data

obj ect Fig- BNiilustrates\a firstoexample ofes V&q‘md%e da@éﬂ’tlf"ﬁge byfora

Vi Tt

DV Mclore RASHETITIR Rolft ool ARER AU bl T rofording i
reprdsehied bylthe Va"smn‘pfm#l ahd ‘ﬁ"ﬁﬁ:drmﬁpmﬂatgt fila afd/ffah#remedno

cont r ol e Title u in d l.e
infofgaFganPhigh 1t Haredy B SETeESTBET. 1A AR (VG IRy ASMOT1-3) 16
Theéé%@s Bmptile ¥ e+ POV o], VIV 20 FilkSydich ]ﬁf({r}ﬁﬁﬁ_ﬂ_ such as UDF.

oBS) 7 and a backup of the VTSI (BUP VTSI) Vi de
In adﬂgtleuttheSuck{quBSpf the \&lSlptheaRMbanda sadosid as\\@]’ erﬂt Iscorded

1 V@%] At VOB .is an MPEG Program stream nade up of a
contiguGusly it g Ordehit ary streams, such a Video, Audio,

Subpi ct The A VD Epadtchie e Rhchop f\/@;hﬁﬁé Dederi g%lpblmdh@ai fequired

Search Information (DSI). The VTSI VISM VOBS 6

filoegtam.abhe  igeiwags giead Olb’flaﬁ&frd loeatioado epablerp gomputer
systé)rfl Qg ‘fﬁ%?@dk - tha ﬁg@éfgé E]tgrewa?ﬁl-r Iﬁ%%ogna% h%il& A%P gives the location
of a logical volume descriptor sequence (LVDS), which contains a series of data structures

regarding the structure and location of data stored on the disc. This includes references to
one or more file set descriptors FSD. The AVDP can thus be regarded as the start of the
(UDF) file system. A second AVDP is a backup of a this (first) AVDP.

The Temporary Overview Space 17 contains all management information and
file information required by the DVD/Video data structure for the DVD disc of the rewritable
type as disclosed in the above-mentioned patent application.

The Management Data Areas (MGT) 16 is however not recorded in front of
the VTSTT _VOBS 7, as normally required by the DVD Video Data structures for the DVD
disc of the Read-Only or the Rewritable Type, but is recorded after the VISTT VOBS 7 of
the first recording in a Temporary Overview Space (TOS) 17. This Temporary Overview
Space (TOS) 17 includes a Reserved Space Allocation Table (RSAT) 18 containing a
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The Vi deo Manager 3 conprises the Video Manager
Information (VM3d) 9, the Video hject Set for the VMG
wORWG/1{472GM VOBS) 10 and the backup of the VMICT/I1B2006/051216
(VME _BUP) 11. Fig. 2 shows a;$VD Video data structure

12 on a DVD disc of the Rewitable type, specifically

mappﬁlgwfdlhdm{ahégehféﬁt DMB#EM&I WMET) toSlodiond ifethe Hegéread Space (RES) 19
nunbers_as in to i ndicate equivalent parts.

in frgwdmhq)%T%X&B% Jhg Resertied Space 19 15 notaisedfog rergrding antﬂ the last
oo 08 B4 P A 0 1 Sl AR U gy

step Inade)s copylng bll Managener Qast Adzaby 6 It(eﬂﬂsr Reseeved Spavd 1using the

maplgﬂl,gg{m. 5 gg: g%%lr&h? 8 b%@@ \y %:jizhlg i%sgyecr $pace Allocation
tableq@(ﬁﬁalﬂg‘i YhabiRE tatild) Q)Ifl? ghér s‘ﬁElll ? @i%al‘i’fatlbﬂ Step P ﬁﬁ@? @&hﬁ&lblhty

deo data structures on these di scs should
w1th| IWB Rlaywumtended ﬁnd)\éDl\fndemdmcs@Vhe Rkad-Oobyr Wpcnglstha Rewritable

Tyof Bikeing Shynct Tig i 5 FRuGinkd i deldMirist 0o, et

Set f or sirde the ﬁrbéén( V@Fﬁa‘t’@ﬁfé&m WEM@%%ﬂer a first recording,
VISTT_VOBS#3) 7 and the corresponding Video Title Set

therg isfnorrior (V6P Y-orRsypted songent on igg@ \Therefarg pieeerding the diseiinvolves

writi;lrlg%lg[gﬁeiﬁgen{ﬁl b tsS tﬁee “]%'[]'%fq Zé)%e I2t’ 563 of %%tL%ad-% %(E eZ% of the disc.

OTITHIOH waysS prece

TheMfste conDpjreeikse fhetrecord&dVidad Bieots aflﬂie phsemacdotding atedencrypted
VISI BUP 8 al ways succeeding. This_ sequence of data

according e PSRt Gy PHeRmethed dikepreterably, (P Ssdhe monmanertable is

oY op AT AT LR EAAL Rl e

Spa¢eyfpﬂaocaﬁdn1 Table GRSATY by hdsaded fickl, of 28 dgteRECOT Bitsigps w111 be explained
. nage t Information data (VRM) 13 and a
n ﬂ’&%ﬂ g@g‘gﬁm}ﬁb{"QQWkup VRM BUP 14 are present. It

i ncl udegnf ResdridaospiRE 19 Bakt® aftdlant LEaa-HOALR Hf)% aﬁ’iﬁ ends at

recorder has generated the DVD/ Video nenus on th
LogaahSﬁctdndiumbﬂmm Ata typival DMibdisatherfastdthyeicali Sector nﬁt:n the Lead-In-

Are et oY i 7 FRA o AnAT 5P it 574 G L cac-Ou

Ared @OENPORANNE STHOF BstdAde00806 O§401R|\71“}h1§ €6rrdapbidsab Qaotal of 2 295
ich may be used to add additional performance on

104 ¢bndeciraeld Phesienl Sgeipes vihereia Rhysicad Seefer efntiaing 2y Stuser datapytes.
data 13 ¢
U deo bl i Physicd] ShabR S rabdal o AR sy BurfbsB Logial

Sectbsowititabbgicdly§eetor Nadibeding (CSIN). aTheegtard of thé&écoli‘(ﬁﬁg sptice @fter the
This first recording is regr esent ed

end QfriheFegibisAtea{his dnpdicated by bprirliSegtor ﬁu@bsaaowga 38 ncreases
' r [ eas
to tﬂf%%'cﬁ”f'ﬁ%lé %%ﬂ @ﬂ%&%@ﬁ%&%ﬁ Be VB REGHE Yo2 DA raonY
The Reserved Space 19 is arranged form Logical Sector Number 0000 0000h
(or Physical Sector Number 0003 0000h) to Logical Sector Number 0000 3FFF h (or
Physical Sector Number 0003 3FFFh), corresponding to approximately 32 Mbytes. This

value is chosen in view of the DVD Video Data structure for the a DVD disc of a rewritable
type. However, the Reserved Space 19 may be chosen any size. Further, multiple reserved
areas are also possible.

Mapping may be applied on the basis of Error Correction Blocks (ECC-
Blocks). A typical DVD ECC block may comprise 16 Physical Sectors in addition to error
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These areas conprise the VISI#1, VM5 VRM, and File
System I nformati on such as UDF. In addition the
whawkAup29il e of the VISI, the VRM and a secopdI/IBzDis/051216
are recorded contiguously in g{his order. The AVDP
represents the Anchor Vol une Descriptor Pointer that
corré@ioh &igtal. MEthidyn EOE BIG¥k, dhtads fe¢eidednat theactidBcdtidpndh Wrysame
stored on a fixed |ocatigon to enable a conputer system

order gs {taeauithhaven pre Withent ahths intendaddeeationn t he UDF

format. . ' ' 11C UNRE

vol une é-gtsiglro ﬁ%?g?&tsﬁélgﬁ (Se%dglzd %f@%@% m&‘ﬁf‘%’ﬁe cI((:)g(%!td ﬁﬁ%( a C) after
the Banp@aryddvetaitw Sphacaitl. Ursdong egthe decogdableeD VI disd hiasenotibekn

.ocation .of data stored on the disc. This jngludes
ﬁnaﬂ‘@ﬂe?lé% @as f”csh‘ii‘FFéstB’rti‘FrBFeéelf‘ﬁelo a%@PGIH%%PPﬁt‘%ﬁ%SG’FQQ Space 19
shall'i LAYER &N thus be regarded as the start of the

(UDF) file system A second AVDP is a backup of a this

(first) NexDPig. BBshowsp dideo/Ddastruétane Sptee a 5dcond mecording has

al | nagenent information and file.inforpati.on,.
beerimads SEHC By erRES BYEPSE e eresporing bRl iBihie A The
secofil $6cofding, Hepretddt ROV ESTY PROBSHE D3 Cik g_ﬁ,%idw td A6 first Temporary

above- nment i oned patent application. e Managenent

Overydew: Spacealy- Thestyrrasponding) gamend Dagee@beded , MOT2ghE5 and a
VISTT | ' \ .
s RS YRR PP GRS ot 2 R b Raconsin

ThisAESWT Qdontairs b @nlgahs triapping of HeeMamigemeesit Dfta AF @€ the second
after the VISTT VOBS 7 of the first recordiﬁgsg in a

reconding Quapljo theapanping whe Managgspent Patarif of the At regoyding. The
Res QYR 552 SRRl TR Yl b e TSt B AR, il b

explhiand heafidr, DREservadeimcd NMEdgation Tableadongised avérkion number, to
. .ReseL.vEd Space &RL?S) 19 in front of the VITT VOBS. The
indiggle whis d’e¥§§%{’c‘é° Y’ not used for recording until the
last reaQrdbqf: HRsvPEENLVEES: PN dhaTOSSC17 eV T8RTI YOBS#2 and
step is being perfornmed. The finalization step
the T@8| 2ichmsbecregariderasadantiveovs JENENE_VRBA. Ahe sexjutticetoay pingain

Reser ved e 19 usj .he i in the Reserved
sect 5 3 b o+ VI 2 R e o o€ R Teferenced by
any PRapeSn AhhRC tHely @0 nbfisRirls thatcdirest opefiBR o thelpidifets. Onl'y

after such a finalization st %O pl ayback conpatibilit

with DvA Progser Shaindswseddn therD YRITY ideeidaia diracterepforadaVD disc of
I I { i t . ] bei
e SRR PR P ARLETTRE Nl s e s o be

presbisted; af Cell beig the datib anfytebepilesedtate a Cell eorsisisustalifudnber of Video
reflects the state after. a first recording, there is

Objges Uity 6Y OBEPand ferrp e pfacf®Bnt on the di sc.
b , . een SC.
i que TEesfR3b idfoidiPeflb bRt Mt §8 WAoo Data

strudtere 8| contaises REA D2 witk adinappingaldle hving a nmappingttable asader of 128
byteta Bg“(g’ﬁ@}%;, te g \(/)I O%Jee%tsoqut eC It)rsése%ft retcgredi gr grsoefntfle Ir)ree(\:n%rug I1'er2:%rding (or of
both recordings) are encrypted according to the VCPS. In case of a prior VCPS recording, the

disc contains a Unique ID and a Disc Key Block in “Buffer Zone 2 20a of the Lead-In zone
20. In case the prior recording was done without using VCPS but the present recording with
VCPS, the Unique ID and Disc Key Block are recorded in “Buffer Zone 2” 20a.

Next, Fig. 3C shows a Video Data Structure 28 after an update is being made
to the management information without necessitating to make changes to the corresponding

VTSTT VOBS. For instance, a user may edit a recording, resulting in only a change in the



10

15

20

25

30

according to a content encryption nethod |ike,
preferably, VCPS, the mapping table is extended in
W@ vpar47eon to known | egacy mappi ng tabl e str uRCT/IE2906/051216
contained in the Reserved Spagfe Al l ocation Tabl e
(RSAT) by a header field of 128 byte of "0" bits, as

VRMI 3. Hae®xidndipagéiman afsobemeedede Thich thed ina ¢ be D6 mewd fof BBanging
Reserved Space 19 starts after the Lead-in Area (LI)
the YHSHRGVORSS/ et2%.0gi cal Sector Number R At a typi cal

area 20 s Bty bl s LA E AR fasBRLR DG RMERSY MaT1-2
MGT 13) efitedirstaeddrding tag bhlyWIGTe3 therdf SwbsdleteaTlid fdw 2drsion of
MGfyy53eleged o o MU Tomcpred e ar o IRy BB SPRLTOS)
29 a}\.‘j@&fd@d % f38 %{;?éx@&is I%?rﬁio%éy ERRAEW SpadH ?r@l§-9? 182t @s BYdoRins
| Physical Se ed for

wever, a ctors are mapp
MGEHS enda ngw ResguedSpace Allvgatie Tabde (RFATB) 8h canthimingthe updated

i e
Resdrog SpHce AlR¥atiddoTadd (FERCT -‘2? 26MaRIco RIRYBs AR B tRRTindicated by

increases to the start of the Lead-Qut area 21 until
having difed thechighsst varsibenuober? FF40h. The Reserved Space

19 is a ale cl . 0

(or Phylfsrlrl %a c%‘gfce:;% g ?ﬂeNu i él?é @ﬁ%ﬁ 08{%1%@)? {c})leﬁéggA?%glcgggSponds to
that Sexttibed Mudib esnteAQF Faf-BB, thus depdiidity chewhdtRatentrybrediventent is

0003 3FFFh), corresponding to approxi mately 32 Mytes. . _.
presqj The,eqntpnt p§ BuHeiséone 71204 s Robehapsrd qoprpaisdtedhexiply shown in Fig,

3. Structure for the a DVD disc of a rewitable type.
"However, the Reserved Space 19 may be chosen any size.
Fur t her Nert)Fig. fDeshows arWideb Bamatuetuee 3 #fter pdemlikihg step has been

perfpanate i DRt eremeporn e - DN T MGBUE 26T, b MGT 22)

16,397 SAEA 58 6 20 B 2 s .

In thegemaining space Feindbe RaservescSpace that is roh eccsiaied byrthe Manggement

Datdy .30, 4 P PEL 4 TSRO S s Red® PR R ant SR DRl arga 21 are
bein?fr&ﬂ)r&édNREt@miﬂé ek thm-&ﬁ%qﬁé@édm&« & pregnt, BRERE Zdre 2 A8a is left

ong as the recordabl e DVD di sc has not been

unchanged inzbig recording pEthed-caddn axen . Byfferéons 2eiarig enlyfwrifien to in

ola R |
e GRS SEGS bl Bef ALY 5RO o a O, sl comen
23 af t elt isréherkdthacthe babkag fiks (VRMI-BEREVTSRBIIP) 14, 8 are

. .reference nunbers indicate correspondi ng structures in
inclydeg in 8 last femparasy, Qvewaey shasy (TYEpY &9 @nd ate ngj being remapped.

InclMdind SR HIS ift the TemPRREOGLViER dph& ihbfesles IR iso after the

last VRMI_BUP, a second Anchor Volume Descriptor Pointer (AVDP) 34 should be present,

as requested by the UDF file system.

Fig. 4 shows a first embodiment of a Reserved Space Allocation Table
(RSAT) 18, 26, 31 comprising maximal 1 Logical Sector (2048 bytes).

The RSAT ID 35 (4 bytes) contains a string containing “RSAT”.

The RSAT _COUNT 36 (1 byte) contains a decimal number indicating the
version number of the Reserved Space Allocation Table (18, 26, 31). The first time an RSAT
is recorded, this field is set to 0. For each new version of RSAT the value of this field is

incremented by one.
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Overvi ew Space 17. The correspondi ng Managenent Data
(MGT2-1, MGT2-2) 25 and a second Reserved Space
w@\kdoeaatieon Tabl e (RSAT-2) 26 is appended to tPeT/sBo0emiF1216
recording. This RSAT-2 cont ai not only the mapping
of the Managenent Data 25 of the second recording, but
al so t hgheRREVW.OT (3 tigedyBN2gewEme thddadgcal 8ectbr Namber (LSN) of
first recording. The Reserved Space Allocation Table
the lpegtipn whgre theipraiesdk@ARhsen befawgdd anynore. As will be
expl ai n r : gﬁ\ﬁﬁ ' .
conpri sgge gﬁi\i/@?fs\fi[(glnb}f@n{%? ﬁfc%{%glthr? [ cateﬁ\bf/ﬁégziwrg?gir\]ﬁ in the
RSABMabping diable RSAA MAPTY, the VTSTT- VOBS#1 7, the

¢ cgar deane B SRT TN G 00 ere seniamie A aroh A TP (8 byis) 40

of 8 %?g&)&; @hdh. REI REAT PTEAMKIOTRE pAGLd BteWAny nkddR RVA§§ _gTEMs 39.

ers, but as fong they are not referenced by y
All Prtespfam@dR $A Tt ITEMSI39 arst setitosd. uFle used RSHT dTEMS 39 divide the

recoffiis im0 B0 e oY e P e d B D 0B FFE 20 ppiad scgments,

eachRRASGRY ¥f 4 ddiBecuti9e kétleh@ &F 1081641 seétoR! Thd'@appthé E&ments are
Titl eﬁ)(i)ﬁr Menu. It de??lnes thggCells to be p?lgggenfgé%, a

lineaghyj mapnedrog to tsgesegments pf the sape size.cBerRYAT_MARL] 39 of Fig. 4 does
[ . Of r ' ] . |
v B3y L MR, ATl B Ak
the ®otrainapihg-eibld itictuney that isaRed ifie WEPSendogptad sbtemttisipRsent on
28 contains a RSAT-2 with a mapping table having a .
the diggandihe cumend recording degs npp mchide addigg V@S-gqqrg?te(? gontent either.
vi deo ohj t c i o ke :
previo ugl g%%gr iEr% D'? 5 rBﬁ‘%?g %&\t’[ﬁ §rg£%Fg? n(gs‘?f @L }%&?&tmg the mapping
statusrfor thp segnant startiigrg ATRDRhEOU@RSS this itemsand@hdmgpust before

ecordi ng, the disc contains a Unique.lD and a .
ADBRCEORE St Rext Homefithar a8 wemoe RoRpiE Yaiepins the
samé %?%l%@llo&ﬁgqgg%@altspﬁoﬂdn%eﬂ &RAMRY G WRGerAQRRW t hout

usi ng VCPS but” the present recording with VCPS, the
Uni que Possiielvadiiescof RAAPBS BT K1 areegivert or the thblewitBofHigrd. 00b
. Zone 2" 20a. Next, Fiqg. 3C shows a Video,Da .
(in3) feaied o TocutesaPRing RRERoT ot Aol FGOTRUEn] G fdresses locations
are WBRASHBEN térgétq{)émfbhg 01viiddicids the Wﬂ atregivddofof B k&orded
changes to the corresponding VISTT VOBS. For instance,
segraeny sath addiese locatiensmeanped inpew fasgallaatigns. A0l Hidjcates that a segment

. [ " W4 1B | .

s R B Y ko, TN B35l LG o i

that YhESEgm¥kiBSretoffed 24d thenargepldaitions ateyidadticattoshg addresséd locations.
t he I\/Bnagerrent Dat a

ﬁ?I\/GTI -1, MGT1-2, MaTl -3) of the
irst T OLIRACAS 3 M iphomiainsig hokieah Soctor Mwehes SN of the
i A P SlmET o SLECCo ATy Pl s

In that case the ADDR_LOC 42 shall be a multiple of 16. The RSAT ITEMS 40 are

increasing such that ADDR L.OC 42 is increasing.

TARGET _LOC (3 bytes) contains the Logical Sector Number (LSN) of the
first sector of the target segment. The sector at ADRR_LOC + n is mapped onto the sector at
TARGET_LOC + n with n in the range from 0 to ADDR_LOC (current) - ADDR_LOC
(current) —1.

In the presence of VCPS-encrypted content the structure of the RSAT MAPT
39 would comprise at its very beginning a mapping-table header field comprising a number
of bytes filled with “0” bit values, thus shifting all RSAT ITEM fields of the RSAT MAPT
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29 appended to the previous Tenporary Overvi ew Space
(TOCS-2) 18. TOS-3 contains MGTI -3 and a new Reserved
w®Epaea14L9 ocati on Tabl e (RSAT-3) 3 1 cont ai ni nBCT/MB2006/051216

updat ed mappi ng corrected for(dfGIl -3 (now obsol et e)
and MGTI -3'(replacenent). The previous Reserved Space

39 bild ertpondingaluhtbet BSYke Bositiénsha hidher adiess RaReehEcdipared to that
this |nd| cated by hayij nﬂsTOS-s t he hi ghest version

showm,iroliie. 4-fiveh grstruetiueraf thy REAI_MARTE fgldiNyperesssifyn fistmapping-
tablégééﬂ%cg% Ei?fg%ﬁ% FOO%E%& ollirge n cﬁ’?ﬁg%&%ﬁ%&ﬂi}e h&fer field will

be eeplainy¢ircthe conteetrif Hig. 5phseﬂment The content of Buffer

Zone 2 Oa | not chan C ared t he state, shown

in Fi g W an gipeén %%agﬁeé“&?%ﬁéﬁﬁr‘ﬁét ag% f*ﬁe?‘ﬁP@ Table
(18, ;3@3 ﬂféoﬁ{prﬁmfg' ﬂ@(l)éngl 'Sgcﬁfsemfﬂé}% I\E@?ﬁnﬁ@ rsfnﬁ[aﬁ‘?&’ereﬁbé nunibers as in

a Manageirent

Fig. Pd(ajfe beifty usegl, Sﬁmlar,’afﬁaBSAEfQﬂé& bytes)I36 @d@dﬁ%’ﬂ | GPENE (2 bytes)
36, 19, conprising also file systemdata such as UDF. In

the remai ning space 33 in the Reserved Space that is
not occieweth ddmpafiBoMIEgeATeNthe RS AT T I 4428 byte) for indicating
arbitrary data is recorded.” Also the Lead-in area 20
the RHAT ferarpt apde a8 vsedbylanappligationg r ecor ded. Assumi ng

t hat VCR RRGT nt, Buffer Zone 2

20a is g?t Uﬂ%ﬁgi gpegi]?f]{?aglglgégﬁ ing of the Lead-in

ar ea 20NeByid «:Hm@ll@n © Pigad, iistheHNDADATA €13bites) 45 whieh contains
ontext of the finalizing step if the dISC does not
the lgogieal Seetanupberd L Shoof B Stgenorsantainipg pplication kaig that is not

%%}? bl e
mteﬁ(%glt[% %ﬂ%a%qg %ﬁ%{fg%ﬁg yor ar el%%;?kew S pa%:% ﬂ? stgcgﬁg% L
ENI2DATA 4riedicates theilogption nﬁﬁmesdcoddnmhahdr Nglunie Beschipfor Pemter

' he T ry Overvi ew space increases robustness.
Aﬁ?é%ogﬂgﬁfﬁlg S&%f%’fl VRM BUP, a second Anchor Vol une

Descri pRYATPMIAPEISA 6h¥tks) 3 ohfaisdhOftan raﬁ&r%&toftﬁéRSAT_MAPT

request ed by the UDF f| e s stem Fig. 4 shows a first

39 ie hyfesifelative totheestiRbadsiress of B|SAd“e ItAjah dlosttieomdgnsivod a§ RpAiRger to the

RS@M&?T 1 conprising maxi mal 1 Logical Sector (2048
he RSAT ID 35 (4 bytes) contains a string

cont ai NREAT REAFT . S7T 2 biA4) 4 7 Eddbdins3be 6izd oPRSAT MAPT in bytes.

contains a deci mal nunber indicating the version

nunber &he ROATRMAPT £ stasaddpgantaing 4 wAPPIASably hepdeniield
RSA?"[l)MAin ﬁHb tthhé ﬁ%@‘\% :Bﬁé?ni ﬁpﬁlg %%g%%g?%tﬁlja'aé Jrh%lggo te

eac versi o

1nvehﬁd)1§ ahd eb24 RSAfIh CTEMB{tdetsh tdyy 40rRS AMEl TIRREM tdataifiSthe mapping

byt es) 37 contains the Logl i cal Sector Number (LSN) of
information’ for the (n+1)st ECC block in the Reserved Space 19.

RSAT MAPT HD 39a is 128 bytes, each byte containing 8 bit, each bit being

set to “0”.

MSTAT (1bit) 48 indicates the mapping status for the (n+1) st ECC block in
the Reserved Space 19. Ob (b: binary) indicates that this ECC block is in use and 1b indicates
that this ECC block is mapped to another location. If MSTAT equals Ob, no data is recorded
for logical sectors in the range from LSN = (n x 16) to LSN = ((n x 16) + 15).

If MSTAT equals 1b, data recorded for logical sectors in the range from LSN
=(nx 16) to LSN = ((n x 16) + 15) can be found at locations indicated by ACTUAL LOC (3
bytes) 49.
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the |l ocation where the previous RSAT can be found. The
ITEMN ( 1 byte) 38 indicates the nunber of used RSAT

WO TeB14720 t he RSAT Mappi ng Tabl e (RSAT MAPT) TPeT/BEAT6/051216
MAPT ( 2032 bytes) 39 containgy 254 RSAT | TEMS ( 8
bytes) 40 of 8 bytes each. Used RSAT I TEMS 39 are

pl aced hETUAL ANYCU9Yh&tcInisds thd ESN dGhe fifSt bedittoFshedE CC-block
unused RSAT | TEMS 39 are set to 0. The used RSAT | TENS

wherpgthe dita deagtpadly reeasded. dde yalug regorder inACHUAL 126 @ shall be a
multglg@ okl 6 aﬁﬂe k ge LRt sl ﬁﬁﬁbaﬁfﬁﬁw J¥ A@P@Aﬂg%éﬁgc{g? ﬁfaﬁ alWwilfs e set to
ing o consecut1 ve sequéence of | ogica
000is dﬁWMT Zr&eququph Iﬂl@ M@mMIﬂe(htrﬁACTUM LYOCra9 plexdl sn000000h.
tot t t h The RSAT
of Fig. Mths aBenge,of ﬁgv Rl QBT LB STpORG St Ihe RSAT_MAPT
39 vﬁﬁﬁ@ﬁ&'c@%tphge Mg gnlnﬁﬂg tHeriha?pp'lﬂ gliabﬁslleﬁcﬁ@tﬁei(f‘?i% thus shifting

he secon mappi ng -tab ucture that is
all R§g¥€l ITEMhielCpPBhe &&Mbtl\éAPEdﬁtbem cansspanelggungyer Dﬁbyte pos1t10ns

o a2 R P PR Bl S Y B S
RSAT WARPBFRId 39 wolld represent b @évoﬁa&ﬁd@%%ttsbla@emm a%&&fﬁufg to the

for the segnent starting at ADDR 42 of this item
invegtien.endi ng just before ADDR LOC 42 of the next item

|1 oher Big & SRS Ry ok o7 Bo AP LG Rl of SR Rilocation

t he sane sector

TabkRSATY) bech &xthoserof thicsdmissdirhents sleESIniHigs. ‘4ainti6$am:f FllgAFQ below,
. .SIT 4 1 are %lven in the table within Fig
in Videpagpligatippy illustratediare therecording spass 5 amgd@g g% nlieai glisc and the

recotﬂgﬁ% 5&\%@9 i5§ %&&@H% tatviRad” q%é Iﬁﬁbdé %ﬁhin%?ﬁ/ S@uﬁ%ﬁ@ eflal’ disc. In

tar ations. cates
this exmaple €t ’faal’ disalewo mdelmbeaé‘gnhmd vo the nahdp@Esent Imfoahatmms(VRMI

13, TRRR S rOLSN He Hheklt st om P Rst M biabe FA0E AL ayhod e

infoh*%fbtn' (OB 58 ROUER108 ArrbAfaidsPREorddd KrTiSTd §RImS7 (RiMesponding
he segnent 'is recorded and the target |oCations are

to theweﬂter owhtionedtNManagduhenisad (M@GE) ions. ADDR LOC 42 (3

DYLeS) BRR Bivh b B BAP s SEE A M S0k Lo
for datk-aleh OTHe r¢60THin Ssﬁm ShcorRysdnes ko the ReBérded Spack N8tang asikects a
the ADDR LOC 42 shall be a multiple of 16. The RSAT

“virugEgdisc abtadned Uyroanparg the ‘wal iisch dthe apietwaend BN=<k and LSN=B

IEA‘F%! I ontains the Logi cal
shodé&lg ?&% ngr %:a%ﬁ ﬁ?laﬁg%n glector of the target
seg msnt Thd bexres pﬁﬁdiﬁg ableARRR:. EGEOWS mﬂespmige@hlmtdf MAE STAT
sector, at TARGET LOC + n with nlntherangefro

g@mse@@cqtmﬂﬁ@ﬁl}ESS&{aﬁdLmal location (ACTUAL). MAP_ STAT 41 =

00b indicates mapped and not recorded, 10b indicates not mapped and not recorded and 11b

indicates not mapped but recorded.

Fig. 7 shows a second example of possible use of a Reserved Space Allocation
Table (RSAT) 18, 26, 31 in Video applications when making a second recording. The
recording space 53 corresponds to the ‘real’ disc and the recording space 54 to the ‘virtual’
disc obtained by mapping the ‘real’ disc. This example differs from the example given in
Fig. 6 in that the recorded area in the Temporary Overview Space (TOS) 17 is kept as small
as possible by having the Management Data (MGT) 16 recorded mutually contiguously. Only
when finalizing, the correct locations (A, B, C, C) are assigned with unused in between areas

p, q, r and s within in the Reserved Space (RES) 19.
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(current) - 1. In the presence of VCPS-encrypted
content the structure of the RSAT MAPT 39 would
w@ompniee at its very begi nning a mappi ng-t abl PCTrERd&1051216
field conprising a nunber of hytes filled with "0" bit
val ues, thus shifting all RSAT ITEM fi el ds of the RSAT
WPT39 F% 8 shows & sirhekafploviipossiblefus®uf £RpeeVdd Spase Mllocation
dress val ues .as conpared to that shown in

TablF.( SAI) 18, 26, 34 whep geakingeanyypdatecoftenYidopRecpider Magagement

o IO IR 50 S B PBERA 04 or
corréSpehdingVI vittudde dsx py 25'6nBei:ause d¢ftthe apdutes Atie mrévibugReserved Space

S X I e T -

AllogatﬁtﬁlgTMé (@ﬁ-@ﬁ 51. MRELSA RRROAYHsES fie %ld‘i'naﬁhné BHRAIREEH RSAT-

nbers as in Fig. 4 are being used. Sim are a
1 exmfon the (napbipg ef the3dd ¥MMB2GSANCICSIbAlade, byya exppidg for the

nparison to Fig. 4, is the RSAT FMI I D 44 (
updafew or indicating the RSAT format node as used by

an appl FpabisBbws dh ERBIikek dfRIBYdtR)of e RE&seR@dISPace Allocation
simlar. New, in conparison to Fig. 4, is the END-DATA

Tables Qb%’ék)S 26, %hi rthisembeidiveent the areryeservedsios REARIHBEA 1 consists
or % 5 S RECaRI 76PN 8RR S e o s

18, ﬁ?atk EEdc. och@éthBéﬂig fdédhtica) ahd locatediciefdro tHe firsiNBy AT the 4Trst sector
ndi cat es the | ocation of the second Anchor Vol une

of e@é@¢ blask SpoAH bytes agtirelanging toaRSAE 18,2603k prerresprvadamd are set
byt es) 46 contains the start address of the
tomﬁ%ﬁ;&r%ﬁla%g in bytes relative to the start address of
RSAT. | Fige 460 shéwssa method dé recbodinig acoadipgiordneembaglihére of the
RSAT NAPT 9. RSAT. MAPT ( 4 tains the
inveifio, WPeRETeRRB AR HOIC RN HSheagshod o BE prsedied by o
enéi‘gl Iﬁ’@&%@r Qﬁe&tlﬁgﬁﬂba{?ﬁd i&ti0% pRgtarh ] RicH aRRA TndE 11'1"@ase of

thus form ng firs rrapplngtable structure
stané akmc disndrive coupéed m\ﬁecwmmlmr system.] Tha nREIOH thTFEAD pe dxecuted by

dodibd Blost Ring TRt Sk of SR e i G oF R (il inglisg g i 2
recofiAE BpphPatudRSATEo WYY bf tHe fafaionslity 38aybe 6t it tve irivY tSelf.

containing 8 bit, each bit being set to "0".
In a first step 58 it is determined whether a first recording is to be made on a

blank disc of the recordable-type only. If this is the case, a drive is requested in step 59 to
create a Reserved Space (RES) 19 at Physical Sector Number PSN=0003 0000h up to PSN =
0003 3FFOh. In step 60 an audio/video information signal such as an MPEG-2 Program
Stream with the audio-visual content for the first recording is written starting from address
PSN = 0003 4000h. In case of a VCPS-encoded recording, a Unique ID and a Disc Key
Block are written to Buffer Zone 2 20 a of the Lead-In Zone 20 in accordance with the VCPS
specifications, cf. Fig. 3A. Recording stops at a 16-sector boundary (in view of an ECC block
of 16 sectors). The recorded stream complies with the Video Object Set for a Title
(VTSTT _VOBS) specifications as defined in the DVD Video Data structure 12 for a DVD
disc of the rewritable type as explained with reference to Fig.2.

In step 61 all Management Data (MGT) 16 as required by the above-
mentioned specifications is recorded following the recorded audio/video signal. Backup files

for Video Title Set Information (VTSI _BUP) 5, Video Recorder Management Information
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MSTAT (I bit) 48 indicates the mapping status for the

(n+l) st ECC block in the Reserved Space 19. Ob (b:
whrwanyd29 ndi cates that this ECC bl ock is in uBer/mrodds1216

i ndicates that this ECC bl ockyjs napped to another

| ocation. |fMSTAT equals Ob, no data is recorded for

(VRMIgBU®) 1eidahé Sédontl hchéigelutiedDastShor34 BreXteddided i@ this order
LSN = ((n x 16) + 15). |fMSTAT equals |Ib, data
contigieB¥led for | ogical sectors in the range from LSN =

n 16 = + 1
| ocat i onerisTalcs fak g by fon2hoalBr Jerto G b of e
alternfiBedderisttRn and 62ailnstep [6Ra,lasNred for AR ebérved Spaee tAdlocation Table
e [ECC- bl.ock where the data is actually recorded. The
RSy nEomRga PR AP cmaRpiag Al sbder Halg (i magping:table
stru@t@re? {s-%?eﬁd%ﬂ%?, foP B3tansd Pbf AL@Rord 'iﬁc?ucﬁﬁg A6t Yistdnels dh
shal | always be set to 000b. IfMSTAT 48 equals b, the

Reseru¢diBpace ddlodatibn TabCTRBAT) @Bh4ke wérsibh nbmbeOGO®Ch Anl example of

sutt DB RS ReH g PR BAE RGP RO RP §38gt Nl Tabe
(RSREFQ?.)%hféﬂliﬁ%l@ nﬁg@ﬁ'?mﬁﬂé ahueRgsing-t®lcheddar fidld econd
shifting alT RS TEM fi el ds of the RSAT MAPT 3 bg a3
or

mappingrtallp sheituig) wapperdedioffpr mstaned 32 ofdB sestarsigaluding

s 8 SRR SR OTRRORL A TRy g orsion mambr

set t6 @PAAR4hple of each IR BAR P/ 43¢t ehlih Fig t4r Srpo2e ivslatcdiiNthe
to the invention. Fi g 6 shows a_first exanple of
recoping plitep Gk wagperformed &t gecqrdapec withtheo¥ PP specifigstian, and thus

. ' f ] i oen =

vl Bl o5 S5 1P GRS 50 was o

perfoinhadsh ma¢ozdhnae evithithe VEPSr specifjcativac andthits avolved nnoreherypted
‘real' disc and the recording space 52 according to a

conteRt yt yal' disc to be obtaining by mapping the 'real’

disc. | Ficfi BinSnGARE tRe E&iReral t&lt afteh Sfeh RIUG r@&Irdﬁlg.en
finalized, so the managenent information (VRM 13, VMG

If, eher\fT Sep 53 or stap 6B ackasiheen Hetemfiinedihah/a SicoBipr Bigherdead®iing has to
BUP 14).and fjle infornation 2 re recorde

be g heq irifoh. &4 st i R Infelmatoh B SEaA AR MPEG 2

Progri¥@ SBRhMi i€ vrilflen blaffpdhdYh RRdasmittdaaidardsd/Aftor skp-62. The area
urther shown are the MAP STAT 48 and the LO%I cal

start@ecat FhysieatSeetor Sumber PN cH008 24000 atil te snd iof thespeand recording
. . . fl .
comp RO b P OB RRA A BRE THE i Poiten

Manhpéméartt Emth@IGaEN 16 SR bseaved Sphdé-Rllséumioh Tabk (RSAA-UEIR are fully
W th arbitrarf( data after finalization. The

absozbgd bysihe AEW NI Y Bt ¥OBR (B)g. 5 shows cor respondi ng
val ues @l MAR B35, all new Management Data (MGT2) 25 is recorded following

the second recording contained in a new Video Object Set for a Title (VTSTT-VOBS#2) 27.
Step 65a illustrates that a selection is made for performing one of the
alternative steps 66a and 66b. In step 66a, a new Reserved Space Allocation Table
(RSAT2A) is added, similar to step 62a (first mapping-table structure), with the version
number increased to 1. An example of the general structure such a RSAT was given in Fig. 5.
In step 66b, a new Reserved Space Allocation Table (RSAT2B) is added, similar to step 62b
(second mapping-table structure), with the version number increased to 1. An example of the
general structure of such a RSAT was given in Fig. 4. Step 66a is selected if the one of the

recordings at step 60 or 65 was performed in accordance with the VCPS specification, and
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41, addressed | ocati on (ADDRESSED) and actual | ocation
(ACTUAL). MAP STAT 4 1 = 00b indicates napped and not
wo ewonogdy 10b i ndi cates not mapped and not r ePOF/B2006/051216
and 1lb indicates not mapped pyt recorded. Fig. 7
shows a second exanpl e of possible use of a Reserved
thus SRl eedAlet6raiigi cdbrypeeld] confeSRTep 68.is sflecteld, If idne \if RQecordings at
plications when maki ng a second_recording. . The

a ) ) .
step ﬁ@@aﬂ @b ritps pfeaneskin ageqréanes ith the GRS speeification;, 3rd ks involved
] ' space 54 to the "virtual' disc obtained
non%g%%g?%’ﬂet e 'real' disc. This exanple differs from
t he exalfhé gerpraleesuitris Hlugtratéd imFigh3B. t he recorded area

' h . A S TOS) 17 js k
Sl 1 a8 JRRET s CelemHng 1 3nDr A WA RS e Mapateaen B (MGT)
16 hfléator RERQESRE. T Mdnin Sep 6B AURMSY fsiofBF the WIENAT 13, the backup

Inalizing, the correct locations (A B, C, O are
VRMEBUFhktan if hecessasp VMG bétesgerecandeds p, ¢, r and s

it hi ' t he, R d RES) 19.Fi.q. h
Chiva ol 68 Brepshamgrcs OF s rkord ahth allefe Vivi-Bup
14. Bbth QechdtARapped b tHeRofrbspohBing S AB. 1f ntd&3aryBArNSS 8 file system

update of the Video Recorder Managenment |nformation
data(is/Rvrittendn gtap $9. Finally; éxeienl7hpnpdddionalf RIME-3 Fleigladded with the
r LVILr " adi .
vers TR Brto 3. The WBREBLBAF ARG onidobliflo 0 ffierted n
step bpabr BAbh/breipeotivdable e show t Fig. 3D used anynore
and replaced by a next Reserved Space Allocation Table

: bl e
( RSAT- 2Jf mpupdatecor mesarding isgrauirese it hasto by deterappadg step 71 if the
' i n: - far i .he:

presRIpBRE spioR duid be BHRERb IcopbiTudPRAY. i esdif A open
the dipdsdtali oM a ReserfedPpade RIB)d 9aand arffenthoramtOvetview Space (TOS)

al l ocation of the Reserved Space Allocation Tables
17. (RSAT) 18, 26, 31. In this enbodinent the area

reser veg ,0kesBSAThdild BE cRsdd, BRWIbsdgemdht big mf 1, 95, 30 is

3 recorded ECC bl ocks 57 of the Reserved Space 19,
copiedflontiba flamporagy OVRSEW $83ceZEOSP17, Halh tathe Resemed Space (RES)

.bei ng,identical and | ocated. before the.fiyst byte of .
19 it e Wit 46t srafing SRR spSafen 1 i oSty B §Fa tiocation
TabRS (RSATNR, 06, 31 R 15 N2&t, i8 stbp 34 Carbitasy A4 isa8ebraéEto all sectors

. .set to an arbitrary val ue. Fig. 10 shows a nethod of

in thedkeseripd §rase dBES) hy thabal ptilbraysenrdedefiesithe previonsyeasording step.
USI N9 2rfG8syy Sfle fhdi SERIRBPY B8 Y0dkripdP PA TR 34 is added to
may be exe € %y a general processor ExXBCU ing

end bbihd ddtaapntiues! InstepdT6) diedlbead Iu @bead.1f 20 is iretdk dodee cording to the
case of stand alone disc drive coupled to a conmputer .
requirgmerts forrtals atea Funllye]) steps/d the sessian is slpsed by gprdingegppropriate

closgr{ﬁ:i‘?%‘?a‘?’ i fﬂgt TS aWo‘?e viad6 Boftent aREori BB 18 BeSspbAfER PV TOVidko Data

-in disc drive in a
Structures for a disc of the Write Once type can be recorded, although it is still possible to

add other data.
Alternatively, the disc could be finalized by recording a Lead-Out area (21)

instead of the above-mentioned closure data. In that case also no other data can be recorded.

Compatibility with the DVD Video Data Structures for a DVD disc of the
Read-Only type is only obtained when the disc has a Lead-In (LI) 20, all sessions have been
closed and there are no blank areas between the start of the Lead-In (LI) 20 and the end of
last closure or Lead-Out area (LO) 21.
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recordi ng apparatus. Also part of the functionality
may be built in the drive itself. In a first step 58
WO 20014924 er mi ned whether a first recordi ng i SPCDIRRE06/051216
made on a blank disc of the rggordable-type only. If
this is the case, a drive is requested in step 59 to
create RHigResehovesa Rpafiing d¥vivk atfordingHO YA embbdineat 6f the
. Number PSN=Q003 000Ch up to PSN = 0003 3FFCh. In step .
invegtiomnA derardabls disoof the SR Wrieroaseae 72 ifcietaied birofationsldrive
meafs 88 cBfralidd eNotIHo{op Sorath nfbad §H‘¥hfe§é3§} ofo? rcox&%‘ﬁlmeans 81
Irst record’'ng Is witten starting from address =
furthd 03ntAd) Gkdhpositiontrpse anfopsicAl CRYgimgircoo@ihg a8 ifon gcanaing the disc 79

..Unique ID and a Disc Key Block are wjtten to Buffer
withzojoguspd sepd B eCo i et b S5 AIOTEG Ttk &cor dance. w t h
the VCPHLRREHIH! alprRESlaset bearfiig8nersthg fRESR G WA a§tr9(H§Lti60n

at a 16-sector boundary (in view of an ECC bl ock of
sensgivetdstesiors Hhuonvert mildetdd sadiataom iotongdédtesal wignalst Hee digitid data

bj e t for a Titl VTSTT, Vi speci ficati as
reprirah il oy Tove e oty it Hiores Wiier TRBoDoeas & Gyiinel
demd gt mbAR FoaMdichrdRlErréction mMsans 8P Uehb@slatel debpectively error-correct
reference to Fig.2. In step 6 1 all Managenent Data

the c(}mgﬁl cg@dej.gfqr@q‘gon o obgaiqin@th@b@m tThe weer data, which in case of
woc 58 G508 ISR LM A kAR g rsnc o

MPEG2-ofoffaitl The (ofikssBaerdata\s deconipeessed aith Meo@tiamBins 88 (e.g. a

[ nformati on(VRM BUP) 14 and the Second Anchor Vol une
MPRg2dacpdes) amhiconvertedainter analpgup sighpls by AR eonsisHes meanssThe user

date SBPURMANER! iR kel S EhGLLAT oy SR e Rmpscoding
meah$1i8%t ep 62a, an area for a Reserved Space Allocation

Tabl e (RSAT cont ai ni a mapping table with a . .

mapp! ngRESEPEIN RN P Fraehe YD GPOHEE e fighl signal via DA
convirteHfrichsSindisiibRl %%PEG—Z EQhpre&iall 89 SBitabde Scotfhg means 90,

sectors, including or 3 instances 0f a Reserve
prov@falowitinertreraceriectionTdetd by eIRSADITesfinghmedns Ueandichanned etyded by
char%_%f phgg%té%A%ﬁﬁﬁ%kiqp%;dlgﬁ Qg%}ﬁ%@gﬁ;ﬁ%ﬁ%&l &Qe inrf)uﬁé(g\'da second
tranddblidgahdafs 10@b! € (RSAT B) containing a mapping table

W t hout a mappi ng-tabl e header field (second

mapp :c ngTheghasngk modulatias injcgseqfddVBadisca is ofithe EFNt trpee
Reser vel QREOELR o BEY LaNAS cfottlnicd i5h BER aflneRogperption

betwiche thes¢ ahigybyneotiel sigeils hér furthéxshewanipihe figurs ULhthas fifspdse the

was g[i ven in Fig. 4. Step 62a is selected if the
contr UGH OMETissS EsnEngl BIOCHEY peans S reBnscipdrith plagtrndc iemery means
o G SHEIRONFS1 el MR RLERY) S 81 crastl
prograomablie ngpeaEPRIOMN) 81 Thepronessop ardans H4 dpdratesiaccordiagtoen loaded

wi th the VCPS speciéi c%t [ o, and. t héxs i nvol ved
compyter %q.ml;og, Brogrpm, stored 1n the above mentioned memory means 95-97 to perform

the above-mentioned method. To receive control instructions the control unit 93 is connected

to user interface means 98 and user command means 99.

The recording device shown with reference to Fig. 11 may either be a stand-
alone recording device or may be a combination of a disc recording drive connected to
general computer means provided with a program to perform the claimed method.

Further Embodiments of the amended RSAT field according to the invention

are described next below.
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content. Fig. 3A illustrates the general result after
such a first recording. If, either in step 58 or step
woG0064147125 been determ ned that a second or hiBEEIB2006/051216
recording has to be nade, thegsin step 64 an second
audi o/ video i nformati on stream such as an MPEG 2

Pr ogr anThé ResuivddsSpace Al16Batindldbla R IADProvides the nechanism to

witten address after step 62. The area starting at
treatihg Regeayeddaagment ol ﬁltfe?PePS‘iVDJdeGdSO AEASIOR aéﬁt"“f‘u*i? Favigable area
of 3P he second recording conplies with the

above-nenti oned VTSTT VOBS specifications. The

previ oumsyongdsttheﬁesthmgembvnmgao (dekildns)belv BAN (OO3EOOh)

resug served %gactﬁgAl I oc n Tabl 1?0(11% Exgé%tﬁllgsqnar}lrpgﬁ% ve1>§1onof
the 1@§ATakéa ﬁ%’%ﬁﬁ@&%ﬁ%a&@tﬁm M@?ﬁ@oﬁ} Fedults iPFAHiHE From locations in

| owm ng the second recording contained in a new
the Mcqtapleta;lf regnergeaccbmhngtdlfh@ mppmgmnmmv@ad bySthe RSAT.

65a ill de, f :

or 1 or nidinaizne HieafissBe R T Guh EpEREE g And he logpyion of data
that h8ed8 6 Be 6&ﬁedﬂ)tﬁ@we§@s&1mgm§aace Al ocation Table

(RSAT2A) i's added, simlar to step 62a (first )

mappi ng |the dis¢ centeinghe sfipetyresier the VadesrContens drotection
Systeﬁt ﬁ‘%ﬁlﬁ%%k%%v\gg Bg?b&:&ﬁl{ireﬁ}eger%d %Qgrpgﬁ gﬁ‘{)ﬁl 16%% Edfﬁ)b%}a, is reserved

and FREJS eameal niappetbyAlniferaation in thaSAT. H%'EE—B)ECG bhdk édwritten when
mlar to step 62b (second mappi ng-tabl e structure)
the B\wﬁf% 4ome 2\ F‘@WSH apd, rvst nqt e oxeraeHtep avhen finglizing e @sc@%l“he RSAT

erR S i 5 4 U COSTROTARD 1080 700
at st eplibthe dollckingethe farmfadofithe RSA Tawdbbeleomared fon thehisvo cases,

eci.fication, andgthu vol ved r cordl ng
in Wik Ay B e RO JaBO N P8 QebBiedali: 1 nane of
the recordings at step 60 and 65 was performsd in

accor dance W|th the VCPS specification, and thus
ithe ¥@PSont ent. The general result is

|IIustr |nF I.n,step 67 sdetermne .

onl y an%hf)goéfn@t 8 PRAAT g Bk o othite i R shying € M5 ond mapping-
tabld@rucREO [sABdwnlif TeBle 1theiw. N step 68 a new verSI on of

the VRM 13, the backup VRM -BUP 14 and if necessary,

VMG 3 files is recorded. In step 68 a new second AVDP

34 is recorded after, at |east, the VRM-BUP 14. Both

are not mapped by the correspondi ng RSAT. |If

necessary, part of the file systemdata is rewitten

in step 69. Finally, in step 70, an additional RSAT-3

3 1is added with the version nunber increased to 3.

The mappi ng-tabl e structure corresponds to that

generated in
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step 62a/b or 66a
in Fig. 3D. If no

recordi ng session
72). |If the sessi

/b, respectively. The result i
updat e or

sed of
the di sc shal

shoul d be ¢
on is left open,

s shown

recording is required, it
whawetioi’e determined in step 7 1 if the presePCT/IB2006/051216
| eft open (step

contain a Reserved Space (RES) 19 and a Tenporary

Overvi ew Space (TOS) 17.
the Managenent Data (MGT) 16, 25, 30 is copled

Rgﬁe Reserved Spac

cl osed,

mappi ng i nformati
Allocation Tabl es

If the session should

be

C y L'—!—
e ? 19 in accordance wth

on contained in the Reserved $
(RQAT\ 18 26 2 1 1in step 73

tI\ﬁlgnbei" of

Spses
2___Nexi

Oin stB@AIAH)ath

Rocaorazp

Space ol

rE@&Td@mﬁﬁkB recorded to aH S

l.J
DLIII

s ddiytess

hao
III LIIU \C O
after

4unr ecSSGE

\I_\) }

vious recording step. |

J.J L II(J.L (J.I 1

tetrr

A %1%

6/, TRSAIN COUNFEC

w34 ls.added. to. end. of .
8t he LRS84I hMH: &8

BAE cMEHibie "DESCTT T pt of
ne. data.structuces..l.n.s

(1L$ATI©rmst Idetitﬁeded accor di ng

QQSJA

é ok
ldytehe

Fegth--ene
9_ 171

nt.ocf.ar
sSessi o ?eRSﬁg;ed

5P BR GO M Bpr  at e &l o8

IS

1slata ekdvEdat cas
the specified DVC

ER&YOr/ERT € vrdeo content "accort
Video Data Structures for_a

ﬂﬂ&héo
i.s¢_of

{ihe WND:DATE ty

naccihl.a

pendcefractive pat of Datd Zoak t hough i

add..at er dat.a Al t.ar.nat

8 biytes

t.ha

G oo RQTIVEFE: »
(21) gpstead of t
that..case. al.so.no

APTSRLP 9 PE%M@B*EFEZ;E&
he above menti oned cl osure dat
ot her.. data.can._be. recorded.

2 bytes

a. In

1&€onpaRBAI MAPT) t
DVD disc of the R
the di'sc has a Le

HSighef RVOTVMAG Dat a St r uct ur €
ead-Only type is only obtainec
ad-in (LI) 20, all

g biytes a
1 when

sessi ons have been

761 OSegqaiisy t here
of .the Lead-in.(

RE&RRIDI ank areas bet ween the

[)..20 and the end of last. clos

1804 bytes
ur.e..or

1Q214ad EGATaU@a (LQ)R&ATtﬁsgdalal shows a recor di nglﬂ%"dbyﬁes

rotated by rotati
servo notor contr

he "’, I%'T"t € once type 79 i
beﬁtmﬂﬁg R TEATE 1EBMTA B 1dee

ol _nmeanS 81. These servo ot ot

3968 bytes
I by

the positioni

6@kt rm_lsemuhns 8. 1

disc 79 with a foc

Resetviedr contr oI

A8 bytes

8ld readi ng/ recording | aser

at oy tTack 84
generati ng neans

el ectrical signal

Stru¢tpi€se el ectri cal

means 85. Channel

IIII ) UIII L
as wel |

s. The digital

e
V1 >1=1 1 | E—

as radi ati on sensitive

TABIeR ¢ Fofhst dfa RS éicludigd 4 aappitg tablé Bidviigthe Bécdnd mapping-table
data represented by

signals are stored in buffer nenory

The fields listed in Table 1 will next be explained in more detail.

(RBP 0) RSAT ID

RSAT Identifier containing the string “RSAT” with a-characters of the ISO-

646 character set.
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20

25

30

denodul ati on neans 86 and error-correction nmeans 87
denodul ate, respectively error-correct the channel
weowed147ed or mati on for obtaining the user dataPCTIB2006/051216
user data, which in case of vifleo data is conpressed
according to a suitable conpression format such as for
(RBP 163 R&ATe JOENTFPEG2- format. The conpressed user dat a
i's deconpressed with decodi ng neans 88 (e.g. a G2
decoder R MaC&WE ICP’é'fémF atvelugindierfing the gwa!og nﬁylbmf RSAT. The
first tHALVdr 1‘{§éTg??e@§r dibc ?sti?elt'l.@syse@{ot(? 'i*‘B%dc‘ﬁ‘ﬁe% \Q@Slon of
outputte glt conpressed by using suit
RSAT thesahddiof thisrfialdss B&renﬁ&wmlw drey If ﬂeeessar\yeESAﬂ“aCGJ@M wraps

si_gnal opverted into di al
afo“@é%’x? %‘1%’ @Q"'&ﬁ at?ﬂlﬂgﬁﬁﬂféﬁg*é? I&S%é‘g %B#ﬁk‘f@é@hﬁv the same
valus o R8Ale cengqdi ng neans 90, provided with error

correction data by error correcting neans 9 1 and

channel encoded by channel nodul ation nmeans 92. Also a
iogital ressed signals may be inputted via second
ns 100. The channel nodul ation in case

of DVD ¢hixGfeld Sorfding 1he fREMNalul PGLh) 'ﬁlcﬁ&?ﬁlQQiSA'FfdanBmode 1 as

control each unit as such as well as the
usedclubtﬂaem{%%\béwmhcatms@tmnoﬁ/@@y control signals nor
further shown in the figure. To this purpose the
control unit conprises general processor nmeans 94
(RBEO) RRENVERSAT h eI ectroni c nenory neans of the
Read-Onl y. t E) t he Random Access
(RAM) 9 laﬁié ¢ %ﬁntQIWethé rLéé‘IawT the ncaemehihe rﬁésttlwéwe of the previous

Versfo’lz'l%?%@Alg @é)r TERRE 565 8F RER e YAu BFﬁﬁ‘E@S SA9%h 1 B9
oade

conputer control program stored Int
(000060e nenti oned nenory neans 95 97 to performthe
above-nenti oned nethod. To receive control
instructions the control unit 93 is connected to user
(RBPNBSENEE DAERNS 98 and user conmand neans 99. The
recording device shown with reference to Fig. 11 may
ei t her Bbisdiedd containg thad SNeeiGthel llasgsasttm icortamingnapplibation data that is

not lagegggg (e ﬁ?tS(? nn%lsﬁ{&g %({/f &glgle Fﬁ%&% (ﬁ%{t%eothe location of

thep‘éy\f\m}m)ﬂjgpgl ai nred net hod Furt her Enbodi nents of the
anended RSAT field according to the invention are
descri bed next bel ow. The Reserved Space All ocation
rovi des the mechanismto treat the
RBEB) Rsh b of the open DVD+R Vi deo Session as a
vi rt ual Thiz\fteld editfingithe dixed valud (0880hy\ndicatigg i stateaddress of

Session.is open, witing to_ ] ocatiaons bel ow LSN
RSA( Eﬁ\l} bytes relative to the start address of RSAT.

RB

(RBP 18) RSAT MAPT SZ
For RSAT format mode 1, this field contains the fixed value (OF80h)
indicating the size of RSAT MAPT in bytes.

(RBP 1024) RSAT UD
The recorder that recorded the RSAT may use this field to store additional

information.



results in appending to the Inconplete Fragnment
followed by witing an updated version of the RSAT.
woe@ditng2d rom | ocati ons bel ow LSN (003EQGCHh) r eBCI/BR00G051216
reading fromlocations in theydnconplete Fragment,
according to the mapping |nfor mati on provided by the
RSARSAMAPYhen finalizing the disc the RSAT coul d be used
to find the location of data that needs tq be copied
to the RBe&mpstofs ﬁ@mg tablgH &S A hMaPI heving ﬁxeﬁﬁcqq#énappmg-
tabi it {3hoblin 1AL SEA0EPREAT MAPT SirhiaRa REELED:
RSA(’IT_rI’ﬁENLﬁéM{, MRPHE D )1umbened sromy 8 do 890ddpending an vt positjoped the list,
by infqrnoatjon j RSAT. The first ECC bl ock is
5 ass%%@%%@#@#%ﬁgﬁer Zone 2 is witten and nust not
be overwitten when finalizing the disc. The RSAT
therefore has a depar gm& or diiscs with VCPS
information in the Rnfliféf one #6 ln the foll ow ng,
the format of thg RSARSATIITEM ¢bnpare¢d for the two
cases, in which drsc_erttier _ttas or _goes not have
VCPS encrypted ddta. EAMBUITEM BSAT for disc with no
VCPS The format of a RSAT including alnmapping table
havi ng the secon ire is shown in
Tabl e 1 bel ow. RBFb Contents Nunber of bpytes O RSAT ID
RSAT ldentifier bytes—4reserved—Reserved 2 bytes 6
RSAT COUNT RSAT Lpdat%SIéEumFeM #9Qyt es 8 RSAT FMT I D

RSAT Format | dent|i fi blgllE‘iI EV RSAT Previ ous
| ocati on of RSAT I3 heItESAT rp%ggﬁpd Reserved | byte

13 END DATA End of active part of Data Zone 3 bytes 16

TARS R0 e SShnd Bl Rl 7 00 hserved
kI?ets:;ved 1004 byt es 1024 RSAT UD RSAT user data 1024
y

RSAT ITEM #n contains the mapping information for the (n+1)* ECC Block
10  in the Reserved Fragment. The format is shown in Table 3.

RSAT_ITEM #n
b31 b30 b29 b28 b27 b26 b25 b24
MSTAT Reserved
b23 b22 b21 b20 b19 b18 bl6 b17
ACTUAL_LOC [23..16]
bl5 bl4 b13 b12 bll b10 b9 b8
ACTUAL_LOC [15..8]
b7 b6 b5 b4 b3 b2 bl b0
ACTUAL_LOC [7..0]

15 TABLE 3 Format of the RSAT ITEM field in the second mapping-table structure
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15

20

2048 RSAT MAPT RSAT Mappi ng Tabl e 3968 bytes
containing 992 RSAT | TEMs of 4 bytes 6016 reserved
w@Remenvod 128 bytes Total 6144 bytes TABLE 1 PFeCTER2006051216
a RSAT including a mapping tagje having the second
mappi ng-table structure The fields listed in Table 1
MSPATI next be explained in nore detail. TRBP Q RSAT ID
RSAT ldentifier containing the string "RSAT" with
a- char adhigrfeldindicates theonapnise staws Lerithe (nsdd. BEEMBlgckanAlre
e, COUNT contains a value indicating the
versi of nunber of RSAT. The first tine an RSAT is
recor de@bon t fikisdXTBidekds hvtdhdsd.s set to 0. For each
new versj on of RSAT e value of this field is
increrrem’éd by 2§ .Cbpoché%’é’ég%‘ﬂff)%i?rm-waps
around fff Mg‘l“ﬁ‘rﬁ%éﬁafs Q0), ndNB4E i 13BSrdBd For 16HEAREGSrs B tHeltnge
RSAT in the RSAT area have the sane val ué of RSAT
fronCCENT: (nPRBS) t8 LISNIAT (BMT16)D 19)i B MSEAT equals Glib)sdatdeecorded for

fixed val ye (O i ndhcatin SAT.F or 1 as
togicpl 36%os§ T 118 s oo et B LR S SR oFg Sl ppppn
locaflomREYiched by RUBUALEL.Accont ai ns the LSN of the

| ocation of the first instance of the previous version

of RSAT. For the first version of RSAT the val ue of

T shall be (OOOOOCh). TRBP 13 END DATA This

AC'ISI:ID‘@YU@QM ains the LSN of the last sector containing

appl i calfiMBTAdt Rubkb &1b)| thisB4-bit MR bachiisahd &SN dfakafisdsector of

In the Reserved Fragnment. END DATA indicates the
the B dlpeknwhire theedattnis aatyplly grcordsg. Therptueriseprded iABTUSL._LOC

Thi . : : . I L .
a8 e o PR B M W 8008 AT ) B b
be (000808k)art address of RSAT.

Res

Format of RSAT for disc with VCPS structures

The format of a RSAT including a mapping table having the first mapping-table structure is
shown in Table 4 below. It is also illustrated in Fig. 12.
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15

TRBP 18 RSAT MAPT SZ For

field contains th

WG 2we/1072RSAT MAPT i n byt es.

t he RSAT may use

RSAT format node 1, this
e fixed val ue (OF80h) indicating

this field tgystore additional

t he

The recorder thatPecrmBUZF1216

i nformati on. RSAT MAPT The format of a mapping table
(RSAT MAPT) having the second nmappi ngtable structure
is shown in TABLE 2 bel ow. RSAT MAPT contains a |ist

of 992 RSAT | TEM

f|eI ds, |an|C|tIy nunbered from

Oto

R J. UCIJCIIUI Iy Url
Ssynbolically in T
RSAT | TEM #2 RSAT

adS bIIU

o T Tt tTst
A(EEEE)1§§ RSAT | TEM #0 RSAT | TEM #

vTlumber of

| TEM #990 RSAT | TEM #991 TABLE Z2bytes

Eaornmat of the secaond rmnnl ng tahle structiure RSATII TEM
0#n coRSATnH)the nalbﬁm\'ﬁgdmmﬁ@r mat | on for the (n+|) 4tbytes
I:f"f" Rl.acle n.t haoa . ibDacaoaryvad. Cr.aanmn Thaoa . f.n

4shown™TV4dibl e 3. Iﬁé’éﬁ‘r’e TEM #5 b31 b30 b20 b28 b7 2R
60220 DRSATSCOUNESRIAT update Bounterc L 02U DIY DI 6 DI 6 2lyytes
ACTUAL.. . LOC [23 16]..blo hl4 hl3 bl bll. blQ.ho b8

8 ACTUARSATOBMTLSD. S3SAT FobnasSidentifiss b2 bl b0 ACTUALI byte

TJARI t. o REAT JVL.TEM. -fi.al-d

The. sBREVaRSADT ng"resélsv%ﬁgwwfﬁwémf This f1 el dobyes

12 Ndi CrE&%ed Ne MAPRLlgved at Us Tor "the (N+l) st ECC 1 pyte
Bl.ock. l.n.the Reserved. Fragment.
13 END DATA End of active part of Data Zone 3 bytes
16 RSAT MAPT | Offset to start of RSAT MAPT 2 bytes
SA
18 RSAT MAPT_ | Size of RSAT MAPT 2 bytes
SZ
20 reserved reserved 1004 bytes
1024 RSAT UD RSAT user data 1024 bytes
2048 RSAT MAPT | RSAT Mapping Table 4096 bytes
containing 992 RSAT ITEMs of 4 bytes
Total 6144 bytes

TABLE 4 Format of RSAT when using VCPS.

The fields of TABLE 4 will next be explained in more detail.

(RBP 0) RSAT ID
RSAT Identifier containing the string “RSAT” with a-characters of the ISO-

646 character set.

(RBP 6) RSAT_COUNT
RSAT COUNT contains a value indicating the version number of RSAT. The

first time an RSAT is recorded on the disc this field is set to 0. For each new version of

RSAT the value of this field is incremented by one. If necessary, RSAT COUNT wraps
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Qo : This ECC Block is not in use. Ib : This ECC Bl ock

i s mapped to another |ocation. |fMSTAT equals (Ob), no
waolaioa/114729 ecorded for | ogical sectors in the rpeyBAea@I5I1216

LSN = (n x 16) to LSN = ((n x3{6) + 15). IfMSTAT

equals (Ib), data recorded for | ogi cal sectors in the
arouhd fi@eén 653331tb B\Nete(thatalllifigtarices bSiNe RIA T th REAT &84 hdH& the same

found at | ocations indicated by ACTUAL LOC. ACTUAL LOC
valup Ok BSAT EQUANE. (1b), this 24-bit field contains the

LSN of the first sector of the ECC Bl ock where the

data is actually recorded. The val ue recorded in
(RBRGTESATLGMEHBI | be a nultiple of 16. |fMSTAT equal s

g %)obot(ﬁ';isvfgﬁj gl%{{taelgs;) trh% xed F@@C@L@g nqu%:qt,l%h %Fgg\'f) format mode 2 as
usecﬁﬁfﬂiﬁmmﬁe(f Hﬁ?’ilo(ﬁfwﬁh Rep§ i ncluding a mappi ng

tabl e having the t rrapplngtable structure is
shown in Table 4 below. It is also illustrated in Fig.
tents Nunber of bytes ~0 RSAT | D RSAT
bytes 4 reserved Reserved 2 bytes 6 RSAT
COUNT  RPRik ﬂéﬂlﬂ@&ﬁmﬁ%@l@N f 1Y 1e%atiéh S firdInstdAcRofthe previous
Format ldentifier 1 byte PREV RSAT Previous | ocation
versiph GRRSAB Hey thesfirsbverder pfxﬁaAFFetb@Wu@l ofiPRGVeR$4 Tkl be
(00 End of active part of Data Zone 3 bytes 16
"MAPT_ Offset to start of RSAT MAPT 2 bytes SA 18
RSAT_MAPT_ Si ze of RSAT MAPT 2 bytes SZ 20 reserved
reserved 1004 bytes 1024 RSAT UD RSAT user data 1024
RB AT MAPT RSAT Mappi ng Tabl e 4096 bytes

This field contains the LSN of the last sector containing application data that is

RB

not intended to be allocated in the Reserved Fragment. END DATA indicates the location of
the 2" AVDP of UDF.

(RBP 16) RSAT MAPT SA
This field contains the fixed value (0800h) indicating the start address of
RSAT MAPT in bytes relative to the start address of RSAT.

(RBP 18) RSAT MAPT SZ
For RSAT format mode 2, this field contains the fixed value (OF7Fh)
indicating the size of RSAT MAPT in bytes.

(RBP 1024) RSAT UD
The recorder that recorded the RSAT may use this field to store additional

information.

Format of RSAT MAPT for disc with VCPS structures
RSAT MAPT contains a 128 byte header and a list of 991 RSAT ITEM

fields, implicitly numbered from 0 to 991 depending on the position in the list. This is
illustrated by the following Table 5.



contai ning 992 RSAT I TEMs of 4 bytes Total 6144 bytes
TABLE 4 Fornmat of RSAT when using VCPS. The fields of
wa 2142 | | next be explained in nore detai | PCTVTRBBOAD51216
RSAT | D RSAT Identifier contagying the string "RSAT"
with a-characters of the 1SO 646 character set. TRBP
6 RSAT COUNT RSAT COUNT contains a value indicating
the version nunberof RSAT _The first tine an RSAT is
recorded on the difsc RRAT Magpisg Tablset |to 0. For each
new versi on of RSAT the valjugiepf this flield is
incremented by ong. |If necessary, RSAT |COUNT
wr apsaround from 65535 to 0. Note that |all instances

of the RSAT in theg RSAT t he dane val ue of

5 RSAT COUNT. TRBP 8 REAFAI 0L, I d contains the
fixed value (02h) |i ndi CREATQITRIAELIf or rtgt node 2 as
used by the DVD+R Videu apptitatiom wtlh VCPS. TRBP 9
PREV RSAT This field co%@gfngEtMﬁLSN qf the location

of the first instance of the previous version of RSAT.

For the first vers!j_.on_of__RSAI_I_he_\Lal_uq of PREV RSAT

shal | be (000000h). TRBP 13.END DATA This field
contai ns the LSN ofthetast—sector——corntai ni ng

10 appl i cation data that R8ARITEM##9@ed tlo be all ocated
in the Reserved Frfag E I ndijcat es the
| ocation of the 2nd_A gf-ﬂﬁr@%@bRP 6 RSAT MAPT SA
This field contains the fixed value (0800nh) indicating
the start address of RSAT MAPT in bytes relative to

TARL SsKigst maggimgdable sruekygT. TRBP 18 RSAT MAPT SZ For

RSAT format node 2, this field contains the fixed
val ue (OF7Fh) indicating the size of RSAT MAPT in

15 byt es. The RSAT Mapping Table Header is 128 bytes and contains zeros.

RSAT ITEM #n contains the mapping information for the (n+1)* ECC Block in the

Reserved Fragment, as shown in Table 6.

b31 b30 b29 b28  b27 b26 b25 b24
MSTAT reserved

b23 b22 b21 b20  bl19 b18 bl6 b17
ACTUAL_LOC [23..16]

bl5 bl4 b13 b12  bll b10 b9 b8
ACTUAL_LOC [15..8]

b7 b6 b5 b4 b3 b2 bl b0
ACTUAL_LOC [7..0]

20 TABLE 6 Format of the RSAT ITEM field in the first mapping-table structure

MSTAT
This field indicates the mapping status for the (n+1)* ECC Block in the
Reserved Fragment.
25 Ob: This ECC Block is not in use.

1b: This ECC Block is mapped to another location.
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TRBP 1024) RSAT UD The recorder that recorded the RSAT

may use this field to store additional information.
wo-orat47ed RSAT MAPT for disc with VCPS struct BCEB2RBAG1216

MAPT contains a 128 byte headgf and a |ist of 991 RSAT

ITEMfields, inplicitly nunbered fromO to 991

dependi DRMSTAThRuUAKRSOB), B0 dath i le€orded for 1ddicAl sé@ors in the range

|IIustratedb e follow ng Tabl e 5. RSAT Mappi ng
fromrkBNe- (i onto RSN ((PeNI B0 Haalf MYEMT sdgal rh detaioaned for
o e S o Tha T ERE g R Orant EorHis,pupd o
locatienslin@ichgd g ACTIUADNLACNS zer os. RSAT | TEM #n cont ai ns

the mapping information for the (n+l) st ECC Block in

t he Reserved Fragnent, as shown in Table 6. b31 b30
ACPZRLPEECh27 b26 b25 b24 MSTAT reserved b23 b22 b21 b20

bro B8 bl6 bl7 ACTUAL LOC [23.. 16] bl5 bl4 bl3 bl2
bl | bl OfBISEATACuA(1b)L B 24tbit ﬁs]d dontaix® thd LENW df3hdfirsbsector of

the OG0 Whork B dals isabyplih oo tisfiol e vaudk o SERERRACHIAL LOC
shalf bed fhuitipé 6816 3 MSQ‘A['[WaBgOE)t tHeUmahdeqbedr®] inMAETUAL LOC shall

ECC Bl ock in the Reserved Fragnent.
be (000000h). The first ECC block is not used and thus MSTAT equals (0b) for

RSAT_ITEM #0

The embodiments illustrated with respect to the Figures are an improvement of
the method and apparatus of the kind indicated known from W02003030173. The method
according to the invention guarantees that non-VCPS aware (“legacy””) DVD+RW Video
recorders will not destroy VCPS information in the Lead-in of a DVD+R disc that is vital for
decrypting protected content stored by VCPS compliant recorders on the same disc.

DVD+RW video recorders will write the RSAT in the last written ECC blocks
on a DVDHR disc after one or more recordings have been made, or after some playlist or
menu editing has been done. These recorders need to read the RSAT to be able to find
essential file system information, meta data and menu data. Also VCPS compliant recorders
will do this and write an RSAT at the end in a format identical to the legacy device, as long
as no content encryption has been applied. As soon as a first encrypted A/V recording is
added to the disc, Buffer Zone 2 will be written to contain the Unique ID and Disc Key
Block.

In order to prevent destroying the VCPS information, the format of the so-
called RSAT (Reserved Space Allocation Table) field as known from W02003030173 is
amended in the mapping-table field RSAT MAPT. This amended RSAT MAPT table now
includes a RSAT Mapping Table Header of preferably 128 bytes. Due to this the real RSAT
Mapping Table data is repositioned 128 bytes further. Since the offset pointer is not changed,
an existing implementation that makes use of the offset (RSAT-MAPT _SA) will also still
look 128 bytes too early. The 128 bytes of nulls give 32 ECC blocks that are not used (1 MB)

and this is where the file system should be. In this way existing recorders cannot recognize
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Qo : This ECC Block is not in use. Ib : This ECC Bl ock
is mapped to another |ocation.|fMSTAT equals (Ob), no
waolaioa/114729 ecorded for | ogical sectors in the rpeyBAea@I5I1216
LSN = (n x 16) to LSN = ((n x346) + 15). I|fMSTAT
equals (Ib), data recorded for |ogical sectors in the
this ho@9&lid DVYID-HESMideo Recyrdifp) fotatldiN. So éadxdgO} stbppedaid the buffer
found at |ocations indicated by ACTUAL LOC. ACTUAL LOC
zonq datastsapt detrgyed.(1b), this 24-bit field contains the

LSN of ' r . -he.

data i sOagendfeivaRador fle dfoageoRhiE o MOGRnbdiFi that the
earli6CRBIAT fofhatddladpt abéaras podsibl@lBuead tHi6, the dNSELFdasbwlig unfamiliar

o ( the val ue recorded.in ACTUAL LOC shall be . )

Wlth(tg%%f(?d’éﬁp’?te% i find ¢h 1otk al Zerpes anddhan sippplaying. Their
behdViREAY nReialbR. (Ob) for RSAT | TEM #0 The enbodi nents

iIIusPrated with respect to the Figures are an

i mpr oversdthougif the inventiosdleseribed pptrrafenence o ameptidaly readable

Lndi cat.ed, kno from 03030173.. .The. net ho . .
DVIRS MR RGPl Rl et AErARI2E S oy o Sgkdedhe invention
mayBeafpldmdnRUARYmeansd (PN Nk SleRe bAE I ERArS, aid!thatR@¥eral ‘means’ may

destroy VCPS information in the Lead-in of a DVD+R
be refiresentedl y thessapper itgm pphardwaieypt i ng prot ect ed cont ent

stored by VCPS conpliant recorders on the sane disc.

DVD+RW vi deo recorders will wite the RSAT in the | ast

witten ECC bl ocks on a DVD+R disc after one or nore

recordi ngs have been nade, or after some playlist or

menu editing has been done. These recorders need to

read the RSAT to be able to find essential file system

information, neta data and nenu data. Al so VCPS

conpliant recorders will do this and wite an RSAT at

the end in a format identical to the |egacy device, as

| ong as no content encryption has been applied. As

soon as a first encrypted A/V recording is added to

the disc, Buffer Zone 2 will be witten to contain the

Unique ID and Disc Key Block. In order to prevent

destroying the VCPS information, the fornmat of the

socal | ed RSAT (Reserved Space Allocation Table) field

as known from WO2003030173 is anended in the

mappi ng-table field RSAT MAPT. This anended RSAT NMAPT

tabl e now i ncl udes a RSAT Mappi ng Tabl e Header of

preferably 128 bytes. Due to this the real RSAT

Mappi ng Table data is repositioned 128 bytes further.

Since the offset pointer is not changed,
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an existing inplenmentation that nmakes use of the
of fset (RSAT-MAPT SA) will also still |look 128 bytes
w0 owoaatky. The 128 byt es of nulls give 32 ECOPGI/mRM66/051216
that are not used ( 1 MB) andzghis is where the file
system should be. In this way existing recorders
cLAaMBiot recogni zethis as a valid DVD+R Vi deo Recording
format disc. So reading is stopped and the buffer zone
data is not destroyed. One of the advantages of the
nmet hod according to the invention is that the earlier
RSAT format is kept as far as possible. Due to this,
the old recorders, being unfamliar with the VCPS
system wll find the header with all zeroes and than
sto I
1. thepl ﬁv%eltﬂlgbginoﬁ Sﬁgéuo%ﬁpqg%%mkﬁ sgélfe%eg{)]%%d%edmfb%atmn
signalp (7)¢ ahchyas videdAlade ibkBmdiias and comepRading aabhgenmenpiformation
ot her types of recordabl e discs may be used, The

signals ( BNy $v<9 agyifep aanagRmacHb TNy lafp %%’fﬂeﬂ’éfoﬁnh%ﬁnd%ﬁéhsc -like

R SEURNE) P R RS o e pd i

discMbt havdrdef] icfonhatinnocesiplying ¢®théimgnansaaq;wef m@rm’g of sutgr iafbrmation
nf o [ uch as. vi deo/ audi
as delineg R 00 B PGPSR AP FeABIRe: fiioyhed ppprising
the PUSWRgStdps/) » such as video nanagenent, menu
nf or Ivat i on or file information, on a disc-like _
recordi ng medalloeatin®§s9d res¢rmedvarica 619 vathin g pisgaraddiessing space;
an optically r abl e a rea l.e.disc. t.he. . .
Fecorded i nf of MBI GRpRE e S Ve naion Vefnbe oo
recofdifi€ hrich g7)Qf)ca%étD§hcb¢’B°dﬁfgrtﬁé re3Brvag aftaf(bmed by a di sc of
the read-only type or of the rewitable t t he
nmet hod conpr i Kepiglingronespongifignidrstmapagemgn tn| gigmporary
r addressing
overt R} ab 00 YELeBFE e Pedtecbid Bt BFF Ot on
signal s-in a yémdeningd626d) agn@pﬁg tabl} (3D dat mapping the recorded
succeedi ng t he r(s_served area_(60); recordl ng

first mAnageIpT drtado pdgress lﬁ%?r‘ilaﬁ%}?e’il?ﬁ regtvadgfPaa t enpor ary
overvi ew spac o @95 5664 BY9hd RSpihe €I & th%
area(61); gengercglﬁ r‘lgg@3 & @&?g ¢ %% %gégt%bﬁ% ra}ry overview
spacadppi ng t he recorded fi rst managenent data to address
Iocatio?‘%l in the reserved area; - recording (62a,b,
66a, b) “Mapping table in the tenporary overview

space ( {hé)siep¥B2! 65)df generating the mapping table comprises selecting and

performing (61a) one of the following alternative steps, if a respective one of the following
conditions applies:

- generating (62a, 66a) the mapping table in the form of a first
mapping-table structure(39 and 39a), if A/V information signals representing an encrypted
information content are recorded or if the recording medium already contains encrypted
information content due to prior encrypted recording (62a, 66a), and

- generating (62b, 66b) the mapping table in the form of a second
mapping-table structure (39) differing from the first mapping-table structure (39 and 39a), if
A/V information signals representing a non-encrypted information content are recorded and

if the recording medium does not contain any prior encrypted information content (62b, 66b).
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the step (62, 66) of generating the mapping table
conprises selecting and perform ng (61la) one of the
wo olobown7egy al t ernative steps, if a respective PCOEIR06/051216
the follow ng conditions applggs: generating (62a,
66a) the mapping table in the tormof a first
2. mappi ngMettiddeacsdrditp! tolcelim9 , dhataci&ived ih thatV V
i nformati on signals representi ngban encrypted .
i nf or mathedtepcafgenerating demappingdablg comprisdsgepgatingd sryuence of
edi J & crypted information content
mdpullﬂlé é??%ﬂ‘%@éﬂ%? tg?ggﬁtrhg{;or ding (62a, 66a), and -
gener at thedir§taRippitHtable dhactueg(Forand 38b) enprisehe sdqueneaff

a, secon ing-table structure (39) differing from :
maPPWS“faitar ‘S@Hﬁ@@ﬁp %é) ’?%E‘F‘h% f F%P{?Fee“(ef‘?zsi AP AgIIAPIC §ifuCiyrg, and, in
additiBh, o dRih QA @[ Ba).€Pr esenting a non-encrypted

I nformation content are recorded and if the recording
medi um does not contain any prior encrypted

i nf i tent (62b, 66p). 2. . Met.had ding t
3. ol'ar m 1 Mg SR EMe bt £ AR dAGE R gener aci ng
t he nmapgiengept b r&iagMHd BRSpikERBIedh thdfofin HF HEMEEMAPping-table
mappi ng-data fields (40 to 43), and in that the first
strugtangsinithe regpding madiim (620) c@opased r@oxding theplumyey-data field (39a)
.Se. i - i (4 . f i
vee ALY B-Lbo A KRS A Ryt B b g 19 dlson)

addition, a dunmy-data field (39a). 3. Method
according to claim 2, characterized in that the step

4. of recoMsihey ackerdingdgickgm3asharacterizeddn thet m of t he

first kg~ r | [ '
(623) c ool BRicherbly i dping REICHR he A6 SinFFigh A ofthe
secoiné gnappingetabilt strudtureq62pbpcommise gesaratigrthé arapping table as an integral
begi nni n f ot mappi table (39 and 39a). 4. Method
part 9T 8 Begrkey Sepck Alloprion THbI 288 BZEG i n that the steps
of genepRiyedfhniipCoMRLRSInG AlEis defihdirela8VEYP4 pbdifon of a
first and of the second nappi ng-table structure
mappd2etalplp-pomtgrrdatefiele () apntamed lire thed}msemved SpdrlecAlinsation Table.
integral part of a Reserved Space Allocation Tabl e,
and in that the beginning of the mapping table is

5. defi nedMethoit dcé6rding t8 cR®i 3, CRAFa@brizdd in that, _
mappi ng-tabl e-pointer data field &46) contained in the
2 .e

Reser vei tBp secondimapping; table setute, the beopnhing of deeomapning table is

| ai : . . .
T T TNt Ty v —
overtvithl épabs (179 comaining fecbided firstmppiapemeinidataf(il 6) 1d ah4ddreflocation

mappi ng at_| east one area in the tenporary
(43) in the reserved area (19), and in that

the dummy-data field (39a) of the first mapping-table structure contains only
dummy data unsuitable for mapping areas in the temporary overview space to address

locations in the reserved area.

6. Method according to claim 1, characterized in that
it comprises, before the step of generating the mapping table, a step of

ascertaining (61a, 65a) whether information content to be recorded is encrypted.
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overvi ew space (17) containing recorded first
managenent data (16) to an address location (43) in
wo b@onesey ved area (19), and in that the dunmmyPdEIB2006/051216
field (39a) of the first mappgpg-table structure
contains only dunmmy data unsuitable for mappi ng areas

7. in the Ml REYrdneao \Claivy 1S pRasctédzeddalfiRss | ocati ons
in the reserved area. 6. Mthod according to claim1

char act cPEpESes? tomef ancrpag infemeationcopteat torhs regasgieds so as to
. al | i tep of ascertaining
lmp%%rllglth@%@g? a%%gst tﬁgfr?@inﬁ%ﬁra?rig% i%g%t@%tg ntent to be recorded

is encrypted. 7. Method according to claiml,

characterized in that [t conprises a.step of

8. encrypt ﬁ?éhqdrﬁ%?l}ﬁ‘ﬁl&%ﬁi%dté aqigrizgd i S@Erdgd, so as
to inpegg df“eﬁ&?ﬁﬁn@ﬁfé%ﬁnﬁ@ti&ﬂ%xﬁﬂﬁs% Ry flhg the information
content. 8. "Method according to claim 1, characterize

content acherdingie thst Bideo Costent Pyatdctign ShgteimpnVEPSat i on
conprises encrypting the information content according
to the Video Content Protection System VCPS. 9.

9. Method BefRYdtcOsrdin t8Re Of tHeRedRURGRMIMS, dhafict®ized by
characterized by - contiguously recording a next
sequence of Agontigheuslyreecousingss pexdsequsnceoiyM infergagon signals
r ] 7 ] the . | I or ded

on R B b Y e P A B B
a next tenpor fscyrdingetiekt eovrespanding Mi3hagenaedsth irga héi@ temporary

next video recording area ,é27); q%gtner at i nﬁ a next
OVeTieHHINaEe (1) ﬁ%cor:%#m&amemgw proreepnding aer(X7he next

recorded mana ' i

Feserved ar cabtping AeR hidp R ARciok A6Bhing e Sk ke nexi
recondedphamggtratitelataopddessloeations in thg resecvedardagr m ng one

of the {NE\' | ow ng alternative steps, if a respective

one of PHEDb| | owing alternative conditions applies: -

gener at {HaGydy T goRerhtinPhR InaQ: thiRliy faBlelddgpriRésdBeRctihdnd

first mappingtable structure (39 and 39a), If a next
perfemujng noeoithe ABllpwing elternativersteps gifi alrespee preawe of thegfoHewing

It enthr)eyr/(g)t ﬁ’g i nformati on content is recorded or if the
alterpalive cnfions aPRliSSal r eady contai ns encrypt ed

i nformation cgéeflingdhendx@ mdbbME t£51€ iy e F6kmt SC1BE Girsd Shapping-
and generating the next mapping table in the formof
tablg $taicue ), A2 agRtsequence of A/V information signals representing an

encrypted information content is recorded or if the recording medium already contains
encrypted information content due to prior encrypted recording, and

- generating the next mapping table in the form of the second mapping-
table structure (39), if A/V information signals representing a non-encrypted information
content are recorded and if the recording medium does not contain any prior encrypted

information content.

10. Method according to claim 9, characterized by

- generating updated management information signals (30) related to
the mapping table recorded earlier;

- recording at least the updated management information signals in the

next temporary overview space (29) succeeding the previous temporary overview space (18);
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structure (39), if AAVinformation signals
representing a non-encrypted information content are
wo ewonogd and i f the recordi ng nedi um does not PCDIB28061051216
any prior encrypted informatigp content. 10. Method
according to claim9, characterized by - generating
updat ed- nanagrBiding the aExEhippingtabledh she(rRR) tefrffioﬂir{é dvérdiew
the mapping table recorded earlier; recording at |east
spacei2updat ed managenent information signals in the next
tenporary overvi ew space (29) succeedi ng the previous
tenporary overvi ew space (18);recording the next
11. mappi ngMetliddeaccordingeto it 1t0e chpoacerizedbgr vi ew space
(29). 11. Method.according to claim10, characterized
by - copying ??Pé’“}ge‘g‘BF"éP@ cHanangaraeit lPﬁQFB?tEPé]tﬁl%}?ﬁs to the reserved

areaS1 YNRlcdrrtDohéhck ?(?ﬁl%‘l@cgst%a??h{g]tgﬁle i(ﬂgcor respondence to
the | bl e (31):

€ latest nmapping ta (31): recor ing. t he renai ni ng
unr ecor ded setscoulng the rerhainingsmregcetied sectiopd 0f thairederved area (19)
datg signals; recording (76) a lead-in area

it ar@iyt ra(i%
WIh(af a‘B’r LUPMYSt he reserved area with data accordi ng

to the definitdegritngf76Pa Ha8Gn feal(P® préRdin@thy rds¥Red Blea with
of the rewitable ty wherein, if the |atest mapping

ea
datatagenrding 3a therdekiationh elp facstise offthe read-onkystypereie the ravesalde type,

. I . |
Bt AP el B R oo 8RBt
(39 &t 393),ta tuffer abnes2 (Poaythaf istcbatained éh thiellsadtiyipecaticcordinghte the

rewitable t?[(gg is. not recorded in this step ([76); -
definitipnsy ofi adisg of Bigdeasheonly tynge qrof thergweitably tyge isot recordeddy this step
(76)21 €2 with data according to the definitions of a disc

of the read-only type or of the rewitable type or

wi th cl esur e rchebalirigoa lead-08t arga 611 ) andcuading thdaecorded area with data

recordin ession, 12. thod accordin oclaimi, .
acocufii8 e e DEAORS Ot o di o B AGraTly ARG SF G e 4By aable type or with
clostn@ala B SloiRg 8h Abtifl Vddd REor@ingRANIMY 1 tems (40) with

mappi ng data contal ning a recorded address | ocation

(42) and a correspondi ng target address |ocation (43)

in the erved are 9)., 13. th according to
12. clai m 1&3@1‘)&&58?@1‘11@8&}%%? L, cﬁ%@%&%eﬁg’yt he mappi ng

table in the fbfig tha mMapping@ableBeRprgks réoedih® A %ist of mapping
items (40) with mapping data containing a recorded address location (42) and a

corresponding target address location (43) in the reserved area (19).

13. Method according to claim 1, characterized by
- recording the mapping table in the form of a list of mapping locations

corresponding to all target address locations in the reserved area.

14. Method according to claim 4, characterized by
- recording a version number (35) to each recorded Reserved Space

Allocation Table.

15. Method according to claim 4, characterized by

- recording the address location of a previously recorded Reserved
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corresponding to all target address |ocations in the
reserved area. 14. Method according to claimd4,
w@eb@sacseri zed by recording a version nunber (BG)/IB2006/051216
each recorded Reserved Space | ocati on Table. 15.
Met hod according to claim4, characterized by
SpadecAldodtion Thble 1@ 8 deaRestrved Spase Alocatign Tahle vsitiining the next
recorded ReservedSpace Allocation Table to a next
mappgdakled Space Allocation Table containing the next
mappi ng table. 16. Method according to claim12,
characterized by - recording a mapping status (41) to
16. each maMuthgl dctendingdo klaimdi2¢ eliarageriZed byt em t o be
mapped or not. 17. Method accordi to.claim4, an e ae
char act &r i zed"§§THREHTEPRIGE B@Eﬁ%&g‘ﬁ? &P HARPIBS lt?lﬁg‘“% indicating
the itdnh & bhapleilorMBHagement data in the tenporary
overvi ew space (17, 18, 29), generating the Reserved
Space Allocation Table including back-up versions of

t he man t data haying a f@pping status indicating
17 that t nO R AR € 4 T ShaedpRed Vs, et ho
according to fcaidigbackPredis FeKE Mkt H10%RE Mahshehtdt data in
| ocation of a backuE of afile systemin the Reserved
]

the teppermrypyesvigwi spaceTdn) B, 299. Recor di ng device for
conti guously [ raer .
i nformation séegl%%tglg?% ,ﬁeszeg\geﬁeszi%&vgggoaf%ﬁ&? gle'%éfudmg back-up
verslonk of thetrhanagerérd datria®hgenedapigngaiame eidcating i thiebackup
signals (17), such as video nmanagenent, mnenu
versjoRs grenitot iswPek file i nformation, the recorded
i nformati on conplying to the requirenents of ordering
of such information as defined by a disc (79) of the
18. r ead- onMethodrecandingf totcheemrde vharbatbtizedtbype, t he

recordi ng device conprising: = ns (79Q.to 81), for

oyt ng and KEosiTEGe Lot of + KRR b sy steabinf Beserved
Spade KNdMatibf TAMEE type, such as an optically recordable

and readabl e disc, neans (81, 82) for scanning a

focused | aser beam across a track of the disclike
19, " Ecor di ﬁgcor}ggllglﬁa’ice for contiguously recording a sequence of ordered A/V

information signals (7), such as video/audio information, and corresponding management

information signals (17), such as video management, menu information or file information,
the recorded information complying to the requirements of ordering of such information as
defined by a disc (79) of the read-only type or of the rewritable type,

- the recording device comprising:

- means (79 to 81) for carrying and rotating a disc-like recording medium of the
write-once type, such as an optically recordable and readable disc,

- means (81, 82) for scanning a focused laser beam across a track of the disc-
like recording medium;

- means (92) for modulating the laser beam in accordance with digital
information signals to be recorded on the disc-like recording medium;

- means for detecting reflections of the laser beam scanning the disc-like
recording medium and converting the reflection in digital information signals to be read,;

- means for modulating received digital A/V information signals to information

signals to be recorded;
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means (92) for nodul ating the | aser beamin accordance
with digital information signals to be recorded on the
wale@eAl47k® recordi ng nedi umy nmeans for det ect i PQI/IB2006/051216
reflections of the | aser beamygcanning the disc-like
recordi ng medi um and converting the reflection in
- di gi tal comfodieans @3) sdrg:aairsuig% thecresraihg afe i f the digital
. _nodul ating received digital V information signals to
informpationpignal$h si gnals to be recorded; control neans (93)
[ 1 ,ng and readi ng of the
Whe%%gltht%g{ah{rﬁlf%%%gt@%ﬁs é(?a gegllqls);’ wherein the control neans
- (93) i salatartertsdroed arah (18] awithia arlaeear adeeessing apdce dn the disc-like
.thin_a linear addressing space on the disc-Iike
reco‘f&é%%fn&flﬁ‘&l;rredi um to contiguously record the A/V
| nf or Mg QihtighSIRR) o the W%ﬁoﬁﬁ&%@ﬁ%ﬂlsﬂﬁ &%idebrecording area
| ocat ed succeeding the reserved area (19); to record
(7) locatedesyoogedingghé resetvedarcadtMent data in a tenporary

overvi ey space (17) succeeding the video recordin .

o oa ( 744 RBEGolzEepdRE TS et ansletn SRR Serview space
(17)saddkdidg the vides 9écdeding hied ((7)rBNagenent data to address

| ocations in the reserved area; to record the mapping

- tabl e i gimerateapepping table3?) &w manping the rocorded first management
! | | 93) |
dataGl) Q@cﬁgérsﬁégag%ﬂse g{‘tpé ?e%%ﬁg@?re%pm rol means (93) is

fur 0 € ahd perform one of the

- foll ow ngretovd thd mappiag table mithe fempokarg ovesRRCipave (IMe
of the followng caonditions applies: to generate the
nmappi ngchapterizef iR HBL f orm of a first mapping-tabl e

structups & ARtns 199) ib gnﬁ{ﬁygéa%géﬂrtﬁéllb&%ﬁi R8ins one of the

representing an encrypte tion content are to
folldweing eeoaltkratore stdpsyifie respeaivediong ofitheti folowaing @anditions applies:

contai ns encr ed infornmation contept .due to, priqr

encr ypt IRETEEN tp RAPPRGACts o g dE af & i, BeRRipBripYe siruoture (39
and B?’rgliPAN‘ it Bt hlsdeBsARHy TRBRLSed MTbEnatioh ¢ehidheare to be

(39) differing fromthe first mapping-table structure
recofddd caritthg Secprding fediuxn alrdady wenthios endryptad infommptionentienigdue to

t ed i(ﬂgormati on content are recorded and

riofemon- ée({](:r%[!%
priof ¢ncyypt ]38_ Higng" edi um does not contain any prior
- encrypt gflpdnefa@s !E_Btrﬁdfgilfg%ﬁl@liﬁ the 26km B Sdcdhd thaflgivb Gble structure
according to claim19, characterized in that o
(39) differing from the first mapping-table structure (39 and 39a) , if A/V information signals
representing a non-encrypted information content are recorded and if the recording medium

does not contain any prior encrypted information content.

20. Recording device according to claim 19, characterized in that

the control means (93) is adapted to
- generate the mapping table by generating a sequence of mapping-data fields
(40), and
- generate the first mapping-table structure by generating a sequence of
mapping-data fields (40) forming the complete second mapping-table structure (39), and, in
addition, a dummy-data field (39a).

21. Recording device according to claim 19, characterized in that

the control means (93) is adapted to record the dummy-data field (39a) on the
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the control nmeans (93) is adapted to generate the

mappi ng tabl e by generating a sequence of nmappi ng-data
wo e@ods17¢910), and generate the first mappi ng- t BOT/EB2006/051216

structure by generating a seqgggence of mappi ng-data

fields (40) form ng the conpl ete second mappi ng-table
recofdifigl filcdiugn hepPningudh fidstipaditibnt reSuivedafod tHeBeghaing Jfitkd shapping

(39a). 2 1. Recording device according to claim 19,
tablei3-act eri zed in that the control neans (93) is

adapted to record the dumy-data field (39a) on

t herecordi ng nmedi um beginning at a first position
22. r eser veRet@dingldevioe geoonding taélainh 21, rehpractetjzédainl that( 39) .

22. Recqrdi ng device_according to claim 21,

char act Hieicoatol Reans 493 ) 1p 8 rol means (93) is

_ adapt edyf QngRReHRLRpbli (ROR B APbEMH: TrdthRd bPIHD Bfond

the first and of the second napping-table structure as
mappingitable giradtunezas an ditegraResstoficcles8padSpatd Hlatdtion Tablel (é8, 26, 31),
(18, 26, 31), and to record the beginning of the
mappi ng table at a position on the recordi ng nedi um

- which i g fedddiksibégihmhg ¥Etht o hB1e @ha Hdsiton on the recordin
mappi ng-t abl e- poi nter gclata fiagpglg(%) cog(% ained in the S

medpar, sy iekiisSlehined miatiye 4o k opsitienpla mappingdahle-npinter dataifiedd (46)
dj ' : terized in that the
contg%%? ?noihg qn{gg%g&t gé;;@e ?%1105%2\08{ 'g%le-e' to generate the second

mappi ng-table structure with a beginning forned by a
first mapping-data field for rrapgiln at | east one area

23. i n the Resgsaingdpviss ascprding ipelan aragietigedhin fhat
recorded, fli to an address | ocation
in the ?lgsdgﬁééld ar egﬁ(ﬁg%dﬂﬁ%ﬁto record to the
- dummy- dat genbratd the (&@ajl nudppingetabliestrtictmeppithng begibhiag formed by a
structure l.y. dummy dat.a unsuitable for mapping.areas
frst PP g4 SO P MERRSRS PidrsL AR e &1 (g SRR AT ok gbace (17)
conthfhidg e crASEilE thafigifhentdata RESEPAIHAG 1618YbE fh A6 ¢QEHicB%rea (19)
to claim19, characterized in that the control neans

and (93) is adapted to ascertain whether information
content . to be .recorded i.s ted. bef.ore the
gener at Fq,]rgc?rﬁ do %My-flgﬁgﬁ%ﬂ %@Ba) of tge %rst thapping-table structure

only dummy data unsuitable for mapping areas in the temporary overview space to address

and

locations in the reserved area.

24. Recording device according to claim 19, characterized in that
the control means (93) is adapted to ascertain whether information content to

be recorded is encrypted before the generating the mapping table.

25. Recording device according to claim 19, characterized in that
the recording device comprises encrypting means connected with the control
means and adapted to encrypt an information content represented by the A/V information

signals so as to impede unlicensed access to the information content.

26. Recording device according to claim 19, characterized in that
the encrypting means is adapted to encrypt the information content according

to the Video Content Protection System, VCPS.
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25. Recording device according to claim19,

characterized in that the recording device conprises
wep@sspt/eng neans connected with the control necrnsB2a0@s1216

adapted to encrypt an informajjon content represented

by the A/V information signals so as to inpede

unlicensed access to the information content. 26.

Recordi ng device according to claim 19, characterized

27. i n t hat Resrrdisgdeyice pergréipa inclaign b chamgterigedindhaipt t he
i nf or maty : ' o0 the Video Content
Pr ot ectlmgg%&/&gltrﬁel%ﬁl%@g%gp@e%ordi ng devi ce according
- to cl ai vortignoudipreeotdes haxe dequendensit Afhmfarontion bignaEans a next
., (93) i.s adapied to contjguously reco a next sequence
videyredardjoe ﬁ%&%ﬁ%ﬂﬁﬁeﬁmg Rregously TR  ecor di ng
ar ea ( 2{gcoRMEHrR8stindthe &t RBYcRIERt Jath BEPHER YRS R8S overview
record correspondi ng next managenment data in a next
spaced h)ouegepding dhemaxtvilea cecofdigg arwacZBedi ng t he next
vi deo recordin rea (27). ner at.e next [ n
Vable 1 P ARG T bl AR oY Oe e RoardgH Rt At next
manBBHIGR ARE o Addrasstifcatidfls BiSthe k@eAkd arg; i N the reserved
area; - record the mapping table in the next tenporary
- over vi evgcopskibe maphingdatie ithide aexittepoTRBARNSTYISWSDRGEh er
whe?q%?ﬁfe%% &8 Iﬁeeétnﬁ% ﬂﬁﬂ?r DEPAILA0S 204 &J?&{J $ d PO B1REng two
atternative e eps, 11T a especeflve oRE'd e
alterhalliveosipRgif aqegpettivesheaifild folowing @adeioas gpplies next
mapping table in the formof_ the first mapping-table

s . )
- st ruct ukesqnetteihg noxiamapning taplg ip thedormof di¢ fisignanping-table

sty 88 B 0 RS A A e O ROy Rl nfofination

contentriratoise reoadydoed thenecordmgimedivwmn niready aneinscenpryipted information
encrypted recording, and to, generate the mapping table

conteht quigdo P’a?liﬁn&fypﬁﬁgl%g%rgﬂ’ﬁda%ppi ng-tabl e structure

- (39), i{o An¥ratdih niTbingatib S0k Fofn® Bf £:8 88¢dnl Inddping-table
non-encrypted inforfation content are recorded and If

structime (3 trAlivhipforsatiomsigods repaesenting anon-envyypped tformation content

are O 3 e e O PR oot FPtaf Y o En e Saformation
conte@trol nmeans is adapted to: generate updated

correspondi ng managenent information signals (30)
related to the mapping table recorded earlier;

28. Recording device according to claim 27, characterized in that, the control
means is adapted to:

- generate updated corresponding management information signals (30) related
to the mapping table recorded earlier;

- record at least the updated management information signals in the next
temporary overview space (29) succeeding the previous temporary overview space (18);

- generate an updated next mapping table for mapping the updated management
data and the remaining management data to address locations in the reserved area (19);

- record the updated mapping table in the next temporary overview space (29).

29. A data medium comprising an executable computer program code for
controlling the operation of a recording device in contiguously recording a sequence of

ordered A/V information signals, such as video/audio information, and corresponding
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record at | east the updated nmanagenent infornmation

signals in the next tenporary overvi ew space (29)
waoweaezng the previous tenporary overvi ew speCEIR20@)051216

generate an updated next mappjpfig table for mapping the

updat ed managenent data and the renai ni ng managenent
manggénient infomcktRaSidnalpéichns video infiihagaset acheingamation or file

record the updated mapping table In the next tenporary
infogyation; epa disgdike reaprding mediymyaf the yaHe-QreC R SHCh apneptically
reco?d%%fe“&nﬂ% pmﬁw file rgéo‘}aé &Hﬁﬁoﬂ Qémglgrl%'tB ltllu% fuit&fients of

operation of a récording device In co uous
Ordehﬁg of suchgnformetieresscdefintd by ddise df fie\feadrbolytrppe @rmf the rewritable

signal s, such as video/audio information, and
ypecorrespondlngnanagenent i nformation S|gnals such as

Vi deo MRRAGGHHRRY prdfeit cbd RipiBhémhed méthb@ comprlsm the following

i nformation, "'on a disc-like recording nedi um of %
stepstr i t e- once type such as an optically recordabl e and

readabl e di sc recorded i on.conmplving to

e requi r encHideaBRE § FaeMen B O TEMRR A BRRAd g Space (59)

defined.by a %Iﬁ fzubisly RRofdartthe /v ihfopBatén QEndldH a video
rewitable ty the comput er program code

recordipg e A7) lﬂgat%d svscerdingcberseaie grealeo) ol | owi ng st eps:

al l ocating a R ear
addr essi ng splz:fgél% ‘;d"f%c‘g‘ﬁ} |néuou§4n§m|gg%%1rl [ ng%[ahtgm/gp{?ry
overvithwospané surbeclig deSviddéd Rcordih@uréf6 DL di ng ar ea (7)

| ocat ed succeedi ng, the reserved area recordln
cor r espondi ngg¥neraing renaREngtablefgt @apmn& ﬂ{@éﬁ%ﬁ%ﬁ
a'

i R A

recorded fir stecnnlmlbmrﬁppmgttaable n thd derssratycoatvien spaca (62a,b,
he reserved area (62, 66); - recording the mappi ng
662,phbl e in the tenporary overvi ew space (62a, b, 66a,b),

wher ei n@hBRist ep of generating the mapping table

conpri ses selecting and perform ng (61a) one of the

fol | owi thg saﬂptﬁrgemram ‘éneelmpmgftalde cempusssisolecting: and performing

(612}, Qs bEe FallEing Rt sl DR irpior B e S ko iGing conditions

applidst uct ure(39 and 39a), if AV |nfornat|on signal s

representl ng an encryﬁt ed information
generating the mapping table in the form of a first mapping-table

structure(39 and 39a), if A/V information signals representing an encrypted information
content are recorded or if the recording medium already contains encrypted information
content due to prior encrypted recording (62a, 66a), and

- generating the mapping table in the form of a second mapping-table
structure (39) differing from the first mapping-table structure (39 and 39a), if A/V
information signals representing a non-encrypted information content are recorded and if the

recording medium does not contain any prior encrypted information content (62b, 66b).

30. A disc-like recording medium of the write-once type, such as an optically
recordable and readable disc, carrying recorded information complying to the requirements of
ordering of such information as defined by a disc of the read-only type or of the rewritable
type, the recorded information comprising encrypted information content,

the recording medium including
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content are recorded or if the recording nmedi um
al ready contains encrypted information content due to
w@eioenigecrypt ed recording (62a, 66a), and - gROEIERNIGEH1216
the mapping table in the formpgf a second
mappi ng-table structure (39) differing fromthe first
- mappi ngatrébhed atdalty)rkighio 39indacaddPasing ispacd/ V
i nformati on signals representing a non-encrypted )
- infor naﬁm%wt%%{\é AfoRpaiondp aradee rgepiding arwﬁ?@@@ﬁeé pggeeding
ﬂg§y, not contain any prior encrypted
the I'n oérﬂrggtg?@?)’cont ent (62b, 66b). 30. A disc-like
- recor di npnagthentrdath in & envordrg cvaweew sfaee (S siccasdiag the video
qgtically_recordable and readabl e disc, carrying
recofR A8 47 % nf or mat i on conplying to the requirements of
or der i ng nfynHidGhb1E (59 il Rle! t9RpSary i lekNEd sPceFofingfpiff the
t he read-onPy type of of the rewitable type, the
manpgenoandl dataito hddrasstloationdinghe sésexyed arsayp?ed i nf or mat i on
cont ent th% reﬁorﬂ%gg medi um i ncl udi nga reserved area
(19) w F]Pﬂr?f: b2 it e (- addr essi ng space encrypted AV
i nf or matleQRagpmgtableds HRCREEIOTY fR§t8Ragping-1aBkatB6ture (39 and
succeedi ng the reserved area (19); managenent data in
39a)contsiiBg ary overvi ew space (17) succeeding the video
recor di Z) . ' I .
* Leonpor abyeB6ER A o BRREOR AR E: bidhiod b8, he omporary
overftitinaspate El0Y tesdilréss dddatiomsinithe ids@rvedas (B, ardea (19) ;
characterized in that the mapping table takes the form
- of a fi PeginmAS At HHst Aevitdonsteserved,fos thedewgimingeffhe mapping table, a

cumERA A B 9 SEAYEp Bl PRRLT Gt BBy Bl SSulbfe o Hopping
areas (idthe sampavarytaverview spdch €1 7)ds eddrest lacatiang iithe resaied area.
beginning at a first position reserved for the
begi nning of the mapping table, a dumy-data field
31. (392) T hRE rdcdrdisiRb@iuR] of AR Whkrdh TRk table forms an

unsui tabl e for mapping areas in the tenporary overview
integrplpaat ¢faReserved Spncesalloaatian iTebls (18 26h31 ) embwherdinghe heginning of

31. .Th ecqrdi di um of .cl aim 30, .wh in.the
the gt bles AE el Bt W s b1 Rupepnitt B Ruhip e ield (46)
contPoE & Mk Res@VEDSpata N 1R chtlch Tafle. 31), and wherein the
begi nning of the mapping table is defined relative to
a position of a nmapping-table-pointer data field (46)
contained in the Reserved Space Allocation Tabl e.



