:e3edd@6<TDN 1l 4 1 ~ JAN~l~ii~ 1 The invention relates to a ”?t‘hQQAEN’QyUJ
to an apparatus for addressing a bitstreamto be recorded or being recorde

on a 5 storage nmedium e.g. an optical disc. Background 10 In bitstream
recording one is free to subdivide the bi t'streaminto sub-units of nore

regul ar structure. Presentation data in DVDs (digital video or versatile
disc) is organised into units called Video Cbject Unit, denoted VOBU, e.g.

in the RTRW Bpecifyeriion ForaTalte e "RWed e 88 b asprPvEsisydBs have

a variabl e si amound - qreasur i bess of ) V, SO

a variable d%%ﬁﬁ%%h?%easu{r]%%l In nuﬁge}%@of Vi de%&f?ilqglés ?F%er actl%';t@1 & ¥
retrievald froneEage disdliwhe RTRWEpeRFieat idhs¢ oresees a ' VOBU map' whi ch

is a table where for every VOBU 20 in a recording the length | d
the duration in fields is entered. EP-A-0 729 153 di scl oses a”mwmmmwwwmrs
used for triggc)g!gg fpde, in which table a time code is assigned [o each

sector on a isc suited for variable transfer rate. 25 Tnont-i nn
R table for data retrieval froma storage nedium can be 30 based on

“Durati o mEArS EHer G e HCC ot et § e St oo R BT e B st
packet of a pteesmant:d heulsrun vtad qif mio 104 ré@mlckﬂtrd@ttdmu Ry darechat el y
e, ast packelofadhal, Pie. 35, fbuseleepl 00 10, (08 dogerl context of
time val ue (paeseadainion bnies ideXhse WidET R ecorthng, oddepstketvesy, val
time in case of Streamrepgrdingl into.a dise . . pddress valye whgre, fhe
15 DVDs. VOBUs have a variable size (data amount measured in
number of sectors), but have also a variable duration (meas-
ured in number of video fields).
For data retrieval from the disc the RTRW specification
foresees a 'VOBU map' which is a table where for every VOBU
20 in a recording the length in sectors and the duration in
fields is entered.
EP-A-0 729 153 discloses a table that is used for trick play
mode, in which table a time code is assigned to each sector
on an optical disc suited for variable transfer rate.

25

Invention

A table for data retrieval from a storage medium can be

30 based on bitstream data being subdivided into pieces of con-
stant duration. 'Duration' means the difference between the
arrival time of the first packet of a piece and the arrival
time of the packet following immediately the last packet of
that piece.

35 '"Housekeeping' in the general context of either RTRW recor-
ding or Stream recording is the task to translate a given
time value (presentation time in case of RTRW recording or

h} packet arrival time in case of Stream recording) into a disc

address value where the desired data can be found.
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In stich systens the VOBU map or 'housekeepi ng address table', d e ‘
tan contain a specific size or a specific offset or a specific S‘Eﬂ ayéwzﬁﬁd

or, in general, a specific address-1like guantity for each of these
constant-duration 5 pieces. By storing delta values instead of the total
duration at a current VOBU these entries can be described with shorter word
| engt h whi dn Belghs Sy tedtp thive MQRIMaOBY ndipuse keardasbraadsdze s zea- A

possi bl e t 10f %%Eg%g Peess 4 Sy:stens, t o coul d inc e
the foll owi)bﬁ% St e(%s: - By ﬁﬂl’vio;@dlr on an th{r uatnc tl%ol?lf?/l(%a cué% a?rg %Jr%prr%?#eygi ven
time val ue affsdtndex aofspave figblde ldr rai 260 die ligokechauml - aThgpoonf ent  of
the table y eit | Y ifies t ress value to access, or
all table %ﬁo‘:rieesgg ul gq{eoqif{uaq}%latty isﬁgo ex %Cglveo f{](;ec%edeacccoannsuq%a#eé 4 ro“’latgle “the
addr esss valpiedes b8 yacoessiody dEle divp ldiesadvertteage of tSuch dtygle dirddAT

whi ch is based aon constant-d | ieces lies in the followi ng: 20 - In
case of a I%&v?/rbiatr]cr & &Y€ :{}r’]CgBtdt ﬁcgl eleeeceens 355 51t At ({ﬁﬁcali]}%o%‘ng JH%’ be
smal | in sisterterewaverlemptecevhiidd hednpr itse ke dpew Hdattao tSElCtWrsU iy or,
in the extrene, a fsractobi on olf a data sector only. The disc can contain

enor mous ndPbér § GFEYHEsE pi'dces, so that the HAT nmay be 25 come too big to
be kept ina e gsmmrey.typd ofcase afkddapgmigrcates o evar dilgse thesygamees of
constant duration are big.in size, i.e. each piece will conprise many data
sector 89 THEH? &&Céé’sqbeh%tb%etsoﬁlaeoé”em& sfif8tHer corresponds to a very coarse
addr essi ng -on Byheli(siedior JardD tsaalaatiiors. o lpaca addies s riderg mesh foame t he
HAT can be | ocated mthe currently desired | ocation.

ny .sectors_ away fr
Theref ore houdék&Epi bASEE §H (AR G Yok i & r85ult in a

too big HAT i mhsomraases dfup o wing haldt 9f difed3b dirsctapagidy)siand can
result in too coarse addressing in other cases. 1 1 JAN 200 3 It is one

obj ect of the SvEMETS F XTI EEThSF farl {8 Gnisg ties W vién ti e
val ue asst or age Jredinda:addres & o/ Hale MnkN RN ed el dheSUdlress _

di sadvant ages. This object is achieved by the nethod disclosed in claim1l.
5 Accordi ng t yale it &R idsiTaIRehousekeepi ng address table HAT is based on
pi eces of constant length or size, i.e. a constant nunber of bits per
piece. In a nediumlike DVD-RAM where data are physically organised 10 into

' ECC bl ockS'he( AG HErsesivayradsctdfof (U Rst o2yt enigiytie d on

particul ar RAantAges FRSWH difeddte 18RAVE CaRt &Y 1»ZAGr a nultiple of it
is used as the constant size of a piece. However, any other constant size

can be2@ised. Mm tHise Gds@ dfovpikddeRtel remenddmg dihfe Riles AP fo stins tn f or
15 each of th%%%aF&!i%%e%qdig{l RN ShANG Si'nz%_i(a:zhe%P%C'ef.' %&Q%Pgﬂte%ed%ﬁtl' on or,

preferably, a specific ta duration whi i ndi cates the arrival tine
di fference betowa@yitse d 4w glad & e dtiarst opdoketr ,cam dihted¥tiremei ece. The

housekeepi ng. 1,0685%n To € L LQRULAL AN 0f (ke argets 20. /(B pddr ess

i ncl udes the owi ng steps: - Accumul at e ‘the delta durations contained in
t he HAT until enleemgpinge munibes sy &l fud hos empsite aglsos sloy thedc Hdde tHioWamdsy thee-

target ,VOBU, i..€, til. .t S el.ta rati is less than or equal to
t he gi \2/§e/n ti rrgo\?/na% Ee%oasbsl m?tr?g%{ghg{ep%S ort\?\};aér ﬁ%?%a ning of the VOBU entries
i s perforned, Ior aasts loft g urpidfraded tre cunddtidond hies gresatsero f kamsgraregual
to the given tj Lal u S ) t.hat, backwar C i foqt entries
i s perforned. d-ur}%ht\é%rnu%rﬁaengﬂi@ngglx SJolfaket’hiais'lét'abelq‘ec'%e g%f%?ruwlqtlllpﬁeoén}c‘%%? he 30
constant pi eceasiyzeladiar ectdtyp mrsesllites) i rddre ssddigessev @ived @ haraddessed.
The advant ages, _of the inventive constant-size based HAT are: - the T size
does not deper(fé)rcl):r?sﬁ?é“%l t1at’e Of 1t hcé%rréseSS"dgd redc’lsnl(j? on ¥l (Secr]:or

30 scale, i.e. a piece address derived from the HAT can be

located many sectors away from the currently desired lo-
cation.
Therefore housekeeping based on constant-duration pieces can
result in a too big HAT in some cases {(up to one half of the
35 disc capacity), and can result in too coarse addressing in

other cases.



- thé HAT addressing accuracy is constant, the granularity _;fﬁ13ehApp2903
4 basically corresponds to the 'piece size constant' which can be chosen as
appropriate to be constant for all types of discs, to be constant per disc,
or to be constant per recording on a sped fic disc. 5 1In principle, the
inventive nethod is suited for addressing a bitstreamto be recorded or

bei ng recorded orae siwfeage oedinemirerght isorDD recafdese ahesgidd afoaddr ess
table is used that is based on pi.eces of said bitstream, and wherein: 10 -

sai d pi eceSFHAM IS £6HstEME af DfS 1T OMEE P AIEeAm - to
each addr ess hable e mye frayd saidh g @ﬁ&d ﬁﬁwﬁddﬁagéé merhg adpacori &
delta tine dyratiop is assigned |n said address table using a running

i ndex; 15 -2GH<He Bt %6‘?%%6’4 iHe dRFsR9 o vatlaids st orage: in order to
get an address value for reaching a target address the nearest
correspondi ng absolute tine duration entry of said address table is

sel ect ed afFIHE TG &S gAIfdi My Ut e der R mAdd R sedall Sai d con

20 stant anpunti d baderlod @iCUBWIE SAbdl sl U Hae i Case of
delta tinme duration values storage: in order to get an address value for
reachi ng a QArge" tadordsy 49 Hdls $94 Ml afifr-ations up to the nearest tine

duration coff espuding 1tk alvb-agg %ﬁrﬁeﬁ@ldaecab%mp%%;ﬁw@%m the
runni ng index corresponding to the delta time duration entry related to
sai d néfr esitntd neCfurbtqBF beldbifes NN e Py Wai P Ionseant2 iehipmt i n

order to canpys, said add8ss. Ml MedB3h Alyantageous addiftd vEModi ment s

of the inventive nethod are disclosed In the respective epengent clai ns.
Drawi ngs 33 tEmfodiimntar of mE imhveemtl oif dire Whestrdhdhanviadnstefrey encze t o

of a piece. However, any other constant size can be used. In
this case of pieces of constant size the HAT contains for

15 each of these pieces of constant size a specific absolute
duration or, preferably, a specific delta duration which in-
dicates the arrival time difference between the last and the
first packet contained in a piece.

The housekeeping process, i.e. the computation of the target

20 VOBU address includes the following steps:

- Accumulate the delta durations contained in the HAT until
the given time value is most closely reached towards the
target VOBU, i.e. until the sum of delta durations 1is
less than or equal to the given time value assuming that

25 forward scanning of the VOBU entries is performed, or un-
til the sum of delta durations is greater than or equal
to the given time value assuming that backward scanning
of the VOBU entries is performed.

- The running index of this table entry multiplied by the

30 constant piece size directly results in the address value

to be accessed.

The advantages of the inventive constant-size based HAT are:
- the HAT size does not depend on the bitrate of the re-
35 cordings,

- the HAT addressing accuracy 1is constant, the granularity



11 JAN 2003 5 the acconpanying draw ngs, which showin: Fig. 1 si“n‘i)l;f]HNcQ[]bo
overall system for DVD Stream Recording; Fig. 2 basic directory and
structure; Fig. 3 navigation data structure; 5 Fig. 4 stream pack; Fig. 5

i nventive housekeeping address table; Figt 6 Stream Tine Map | nfornmation;

Fig. 7 mapping list exanple. to Exenplary enbodi nents The DVD Stream

Recor di ng systkaﬁii@]d]asi@mﬂmm rewrlie atxbieew&ijie;csorﬁ@tamkabowhﬂimg

exi sting digi tcaar% bq t s&{oegé’gs \}I%j% Lnlgagge{% atpéj @{x%%’t QttP %? kikgsﬁ%N

bitstreans. The oW ng i'ons” ar e  used: o i cat
relative byt e afunbiergs, RBFb b@lcabmévtealbtyt}@epCI$1$¢prpr RLcBI\be rebas taet | pgtcal

bl ock nunber, S‘I(':I%r et _top I box ecl  t bIe of content, SCR system cl ock
reference. 20 THi% sys em i Ues gned v %at i sfy the fol | ow ng

requi resaents: Any packet si ze |s supported as Iong as it is less than
2kByt e and f consta n

tine stanp i's Hdd&dHo eve ar&l%Ja\é? IB%E e {% %Wa’b?% E%p%gdﬁ%gﬁé?g

del i very du;nmg:qdmdmctl@ Heo mttcarcg@dtdm kﬁeﬁhngr@éoﬁcp@dil@ata ofiSorage
non-real -ti e, recordi ng However, .in this case, t he STB

30 has to ufﬂ’e T #Mt%%ofcﬁ ]p’r r’?ﬁ?‘?% IR LA oA TR St Hat egy and

file suppordsgdcalhdt nes s@arsaeadndsreq@i@kt@eg omldillgitetréaﬁw@@@ WeSHE T 8
Servi ce I nforrrathpn whi ch nor.mal ¥/ u%Venbedded in the real -ti me stream To

suppor ta STB 35 % &P A3 r B pf et 1OV sHouPHEDrovi de addi
tional space, gshichicaditheamised by the STB to duplicate part ~1 JAN2~ 6
of the service information and to add additional TOC information.
to each address table entry for said pieces an absolute
time duration or a delta time duration is assigned in
said address table using a running index;
15 - 1in case of absolute time duration values storage:
in order to get an address value for reaching a target
address the nearest corresponding absolute time duration
entry of saild address table is selected and the corre-
sponding running index becomes multiplied by said con-
20 stant amount in crder to compute said address value, or,
- in case of delta time duration values storage:
in order to get an address value for reaching a target
address all delta time durations up to the nearest time
duration corresponding to said address value become accu-
25 mulated and the running index corresponding to the delta
time duration entry related to said nearest time duration

becomes multiplied by said constant amount in order to

compute said address value.

30 Advantageous additional embodiments of the inventive method

are disclosed in the respective dependent claims.

Drawings
35

Embodiments of the invention are described with reference to



Copy' Protection nust be supported. In addition, any scranblin erfommy
the service provider or the STB nust be 5 kept unchanged. Useﬁ ec’lA S

can be grouped into requirenents for recording, requirenments for playback,
and requirenments for editing: Real-tinme Recording |0 The system shoul d be
designed to enable real-tinme recording of digital streanms. It also should
all ow the user do-oguatienmaterawiooydl ngsiclevermw firthose recor di ngs consi st

of different, streamformats. If recardings are c tenated, a seam ess or
ol ose 1o sauii-ess i YA SSbSHBA LT y o h 18 10 i B B HRLnS

requi red. Naivj.gat i orasSupphirtecloo Suppol tf Nay i gatdaiudaso pi eces of

information, (lisys) should be generated during recording: 20 1) An
‘original’ rkfegr'si%n G H R IC?asttaf Saﬁﬁ%CtILi%et’ contains quite | ow | evel

i nformaki ompige. ¢ tdumedmpLtk { br oadcast) packet order of the recording.
This list is accessible by t[}%ST and, t he ntent is understood by the DVD
streamer ad W&l I° assRFHe STHOUS ’?G’E%”lﬂiagcf S8 the playlist en 25
abl es the pliaybagk ofraamconpietieag eaorshimgiockhe playlist may be accessed
and extended after recording by the STB to all ow nore sophisticated

pl ayback sédgifences . MePP e ]s]e%‘)c/)rﬁfaﬁ‘i‘%]c?e of information, a mapping list, is
generated to support the streamrecorder to retrieve packet 30 stream
chunks (cells), that are described in terns of the application donain, e.g.
' br oadddst packets' or 'tinme'. This list is owned and understood by the DVD
streanmer omfemfBt edndR$Lhdptds on 35 The system shoul d reserve space which
can be used by the STBto store high I evel TOC and Service Information.
This infor ~11 J A N 2003 mation is provided for the user to navigate

through therLon@Ents St QAR ROFL £ Si6g a8k fa LOMA My Raphi stigat ed, Gl
infcrmati on. The content needs not” to be understood by the streamrecorder.

However a dciiioh RUbsEtse? fore IO IR i DhinG &L ¢t dladeid Dhreamhar act er
string,smay Pe Ygpithed aRe S S b@ﬂé’iﬁ%é?%@%%\@e#rﬁb order to enable

the streamrecorder to provide a basic nmenu by itse Pl ayback of
i ndi vi dual Teeofali ey ard PPl wep allansg exier disrd: | 0 sequential ly shoul d be

possi bl e via pl | 1st. er n . ent ' I pon. T can
generate a ngo'ph%%lléca;lt o érr(iaa‘]%’u %%E\E'egf %%%Jh‘gél'lgc% Gipﬁ#lgtﬁbne;t?’i gF(reléés't (r)lrree%je%ﬁ he
di sc. Howeverte iposhoubnl, bRLPssie st hte lojigenkeraiecia mimpd e, PRI byet he

e vl o Q0P ety Loy aED docatend by

via theo play list'. Due to the nature of the broadcast stream the trick

This system is designed to satisfy the following require-
ments:

Any packet size is supported as long as it is less than
2kByte and of constant length within a take.

25 A timing mechanism, i.e. a time stamp is added to every
broadcast packet to enable proper packet delivery during
playback.

To enlarge the fields of applications, non-real-time re-
cording should be possible. However, in this case the STB

30 has to generate the Time Stamp information.

Data allocation strategy and file support real-time stream
recording.

Many digital services require Service Information which nor-
mally is embedded in the real-time stream. To support a STB

35 fed by data from a DVD player, the DVD should provide addi-
tional space, which can be used by the STB to duplicate part



play features may be limted to basic ones, e.g. Tinme Search anq 1i ngzN 2003
Junp. User defined playback sequence features |ike programm ng or 2
parental control can be supported via the play |ist The DVD streaner shoul d
create the "original version' of the playlist. It also should allow
extensions and nodifications of the play list by the STB for nore

sophi sti cated Hleaydacki 3O freld taesi ol en WD Sdddeanikti tisomol TESponsoé bt e f or
the con tent of those sophisticated playlist(s). The system nmust support
the del eti S %f°%i ngl e recordings on user's request. |f possible, the

syst em showldp @l ¥ o ddt Sor3 i eatvy esupiiertddie BOMddDlt n t hen BT rahe
system may support insert editing. 1 ~JANZ2003 s In the sinplified
overal | sy&@IERDPH PrREGPAFT SRIOTURATE- BT i it R inHSh Pe
interfage lfopte.thctdhddbE1394 interface, with a streamer device STRD, i.e.
a DVD recorder. A streaner STR within STRD sends its data via output buffer
s ing & ti MSRAMiHEIRINEhFirdit EHRID ITEAREFESVE T rid 1T dat a

via input HEAEMNY Kedd MRSt njgaﬁwgmﬂeldww:meaenﬁd Bldui Ahsendsrdt seglat a
via output buffering & tinmestanping handling nmeans BTHOAD to | F and
recei ves fridmN9d data via input buffering & tinestanping handling means 10

BTHI AD. Conggf nipgpd hﬁeg&f@pﬁfry and file structure, the organisation of
Stream Data and Navigation Data of DVD Stream Recording is done in a

speci fil€ weBhes LRHF e 112 ake batde BB duntenatel § olddwihigne -reegrovny
Streamer deyi Gp SRR Nas £&1d a1 1) L TGRS 401G W Lise OW hossekeepi ng
data or Streaner-specific navigation data on the disc. ese data are

sol ely for dedigriatge threcordyi@valewdn rige orivesk deprdings mewts it &k 20
under st ood Qr.ev. e.vj si bl y ot si nnl J e} YA - Any
DVD Str eamE\O?l fdtgevlf}e((:hep éénrgelggsfn?ao%g'orr]?ryﬁn?éc%reﬁﬁicﬁée %pp afﬂc%f?%gné’d Vi ce
AD it is comwectass tor dhise conmadcatsorp lshded ak e sstihini ey sedulad be

possi bl.e sq. .t hat e j ] si bl e range of applications can be
connectlgd %ol{%eblg]rle%%egr?%é\?gati on Data to support such

comuni cation are called Conmon navigation data and nust be under st andabl e
by the Strfé?mer as.wel)l as by the application device. 30 - The Streaner
devi ce STRD'GHSA ¢ 4 FEFPRY T he connected application device AD a means for
storing itsrowugsdmaten gt 0dn atwo deisddeed i nich £ s tStdreafersteeds not to
understand any of the content, internal structure, or neaning of this

Appl i cati or* R W@%ﬁ?%rﬁ%% BEPY Y illustrates a possible
directapy and Ad | estdued Uy everslilon) ff M 20083, list. This list contains

quite low level information, e.g. time map or (broadcast)
packet order of the recording. This list is accessible by
the STB and the content is understood by the DVD streamer as
well as by the STB. In its original version the playlist en-
25 ables the playback of a complete recording. The playlist may
be accessed and extended after recording by the STB to allow
more sophisticated playback sequences.
2) The second piece of information, a mapping list, is gen-
erated to support the stream recorder to retrieve packet
30 stream chunks (cells), that are described in terms of the
application domain, e.g. 'broadcast packets' or 'time'. This

list is owned and understood by the DVD streamer only.

Content Description
35 The system should reserve space which can be used by the STB

to store high level TOC and Service Information. This infor-



9 where all the data conprising the disc content are. The files s‘ rlénggtegﬂa
'di sc content are placed under the STRREC directory which is undef® th or
directory. Under the STRREC directory the following files are created: 5 -
COVMON. | FO Basic information to describe7the streamcontent. Needs to be
understood by the Application Device as well as the Streaner. -

STREAMER. | k@di®rPriisv atre tieusekeapivng: ivdar red iren ispas firerduyt henStagamer

Devi ce. Needs not to be understood by the Application Device. -

APPLI CAT. | FOMppitiocad o pHiSrartd DS, GO 4t o atng GUT shieier i fi c

to the ApphiagaidranTheC @uraeirad e dhecH reamey .uikads gt 4w diee undes st ood
by the Streanmer. - REALTIME. SOB Recorded real -tinme stream data proper. Note
that except SO Ie FIAEY dedeAPFIPH el i STRRECC 0T &tor3 shal |

not congai . .aNy vRikel dn lesrirdvactanies;, GRREYFNINGE ffle agaliondat a
structure, Navigation data is provided to control the recording, playing

back, and E&HERG T BafihilVdtr dan®adedt T e€neddsy dd shresbwieqardsy. 3,

25 Navi gat itQn JPaka denGl wes SideamdyBnagenent I nformation (SM) as
contained in the file named COMMON. 'FO and Housekeeping I nformation (HKPI)

as contained in the file named STREAMER | FO. From the point of view of the
Streamer DeMiG@adin@se 1ol Kidids ofe ddURMPLERN ALK 51 fd101 edcd gl orm

all 30 necessary operations. In addition to these, "DVD Stream Recor di ng

al so f &P esEesiuehd isddsi Isihqulyd dre meserialifg va astedreagd dsdcat i on for
Application Private Data (APD), which may in general also be considered as

Navi gation Data. 35 SM and HKPI are the Navigation Data which are directly
rel evant fdtlaves Starg@rgonpertat e idMsdlmsitides t hree ki nds of

I nformati onfalles . Nkl SleamMMINAee"; R Henu based on the ToC

information stored on the disc. However, it should be possi-
15 ble to generate a simple menu by the streamer itself, e.qg.
via some ‘character’ information which is shared by STB and

DVD.

Trick play modes

20 The STB should be able to steer trick play via the ‘play
list’. Due to the nature of the broadcast stream, the trick
play features may be limited to basic ones, e.g. Time Search
and Title Jump.
User defined playback sequence features like programming or

25 parental control can be supported via the play list

The DVD streamer should create the ‘original version’ of the

play list. It also should allow extensions and modifications

of the play list by the STB for more sophisticated playback
30 features. The DVD streamer is not responsible for the con-

tent of those sophisticated playlist(s).

The system must support the deletion of single recordings on
user’s request. If possible, the system should allow this
35 feature under the control of the STB.

The system may support insert editing.



11 JAN 2003 10 Information (SMG), StreamTitle Table (STT), anfi ISty AN2003
Playlist Table (SPLT), in this order. HKPI includes two kinds of

i nformation tabl es, nanely Housekeepi ng General Information (HKP ) and
Housekeepi ng Address Table (HAT), in 5 tlBis order. There is no restriction
in Stream Recording that each table within Navigation Information nust be
al i gned wi tIm abhsectiomp lhdiirdhrope dal ISM @t dmcd fudesy . if emetgpdniddteimn | i ke

end address, of. SM_, en addr.ess .of SM art dress of tart
address of “SPIFE (%ceﬁ?d:e i % rar%tllrb%e]i% ﬁdke Nrmisel %E_E%tn%ezgm
Titles, EndnAddriess ofwﬁtkf ear thiddne rTadd e, cAFIRGati .en Rackat 1S ae;ddb.
Servi ce ID Ilcatl Vi ream Dur at i St.r eam Na Sear ch
Poi nt er, eﬁ”ﬁ e%@lt(%m%T%ﬁeq cllLF(fesdpa\q:'rﬁ ot B rrf?ekﬁ'isfa]{??—e
Number  of Bln@yla stisne dthpaicdy @smdifi ngPlnkanSt @THAY assemdfrdapd st

| ndex of Stream T|t| e,. 20 Start

I nformati o Nunher . of P Ilst Ent
SOR. And T 1A R iy st SR Tt Y s

i nformati omeatmmme Awrﬂwfdsafl&@t&ai@emmmuwfteaﬁlf&rgmrﬁﬁ { HAdNs) ,  End
address of HKPI KPI EdA) and Tinme Scale Fac25 for (HKP TSCAL) . HAE Ns

descri bes t oW &esdp Ry Tafht €<% Ianta\“r}desrer?c?rftVﬁ% % this
HKPI . HKPI di/tadeﬁl_ca"lb@ﬁlﬂ he ek A e S nf s st ddKlan HKR T Rn glescr i bes

the tine scaling used within this HKPI. 30 The purpose of the inventive
Houseké@pi i ess Table (HAT) is to provide all necessary information so
that given playlist entries are efficiently translated into disc address
pairs, and viceversa. 35 It is also possible to include Application Private
Data 11 $amcEous ol theoflimctay Bhh Ceferdirugiuiamttiieh o rgagetsaf one

or nore Ap&'ﬂ&ﬁ%@%t@éa‘ﬁﬁ&%ﬂ%at&ms@@éﬁ RAdH Haba Qﬂidtﬁmseétﬂgan&)rtﬁ‘e—or or e
Application Private Data Area. |If any plication Private Data exists,

t hese thre€Rididy dfs 996 ridt icoPRRSETHIE TV avecorded sarid sttad«'feedtrltm tafs order
in the,APPLICAE IFQ fid 8o 3tdgam Data include one or nmore ' Stream bj ects’
(SOBS) Whl cﬁ) each can be ostorggd as a 'Program stream as described 10 in

| SO/ | EC | 3818-Any Sivdt &ifer.eame3ORlesaireh e TR iafatasdt tiyi na qaagrzamestics code.

The val ue of 43, SR J ehfh Rdhddleddiit RASK B 6aGH, B Jpu g non- zer o.

navigation data on the disc. These data are solely for
helping the retrieval of recorded data; they need not be

20 understood or even be visible to any outside application
device AD.

- Any DVD Streamer device STRD needs to communicate with
the application device AD it is connected to. This commu-
nication should be as universal as possible so that the

25 maximum possible range of applications can be connected
to the Streamer. The Navigation Data to support such com-
munication are called Common navigation data and must be
understandable by the Streamer as well as by the applica-
tion device.

30 - The Streamer device STRD should offer to the connected
application device AD a means for storing its own private
data of any desired kind. The Streamer needs not to un-—
derstand any of the content, internal structure, or mean-
ing of this Application-specific navigation data.

35

Fig. 2 illustrates a possible directory and file structure



A SOB contains the Stream Data packed into a sequence of 'Stream;ﬂac\EA'N 2[]03
(S _PCKs). Stream data can be organi sed as one 15 elenentary stre ahd are
carried iii PES packets with a streamid. As shown In Fig. 4 a Stream Pack

i ncl udes a pack header, eventually followsed by a system header, and

foll owed by one 20 Stream Packet (S PKT). A system deader may be incl uded

in those SwReks \whilchhay eiatthe domipati sSnkCK hre~fd ia SEBn t\WhaN -y Stidn header
is included, .the | engt h of the renmining St reag‘ Pa%t content is 2010 bytes,

when it istHdes SGUdEY, e Sy nde AT Ghe BRIk es. 25

A stream Ogjieelcticy yc amIeEed OfurkRe ahditSidieamtRacks unthe: HAL t abl e
depicted in Fig. S contains for each piece qr VOBU (VOBU#1 to VOBU#N) of
the bitst régl%gg:@ e s de G £50 161 e HldEsr ¢ SRt Shm a
corresponding capsohutiecor delta tine duration entry ~DUR#L to ~DUR#n . DAV
denotes a desired address or target address in the bltstream VOBU#1 to
VOBU#N each cBRGECn 18 IoaHSttdmn fdniskes T isetthi e fS tg@hiqaitrddm B drhe HAT

table can have the hid®BsQfof It keaMA gmdg%adnnwv@%té oy RKEAPI, and, dray
i nclude two sub-units: "Stream Ti ne J A N 2003 12 The HAT tabl e can

have the forma@treRmerStream Time Map I nformati on STMAPI and may incl ude two
sub-units: " StsmmM'Ei'RrrqEWp CGeneral Information" STVMAP G and one " Mappi ng
List"™ MAPL. A possible content of STMAPI is shown in Fig. 6. 5 MAPU-SZ
descri bes t he Fgilz@a tien hoegredesram at He ipapsiti@n isgre Qrfiiecs L oA WV (A tigp Ak 1t
Size of e g i 3eel OhpRARS ) e rdalral MPRIIGHI Shodiiidat 18] ales to
the application packets contained in the first 16°sectors of the Stream
the second Mappiceg List Entry relates to the application packets con 1o to
med in the_ne t , and so on. MIU SHFT describes the weight of the
LSB of the rra)étppiprj%gq%ﬁgtﬁgoztri es, relative to the bits of the Packet Arrival
Time (PAT) Dedpplbicad ileor reativaVEUDBHET descr ilnd® ranardlare tysttweien sié-and 36.

A val ue_of e.q.. /.16" S that. t of . I ncr t al | ication
Packet ?%\rri val%l'Filr(r:e tlog\% ﬁg@ﬁﬁg@gﬁ%\x@@& s e%{ifrgg%she ﬁ%f)rpe\ﬁﬁ“eerre'by PAT
base[ x] neans NaeclPAT npas & ov dleueinmeasitoed! by 30leHS tuiaer MU SHFT depends on
MAPU SZ. MIU 3 lZ:A.-E.[’)I‘fI'IJ'JEf islosf.3 the rules: 0 < 5625 ~ 234 CPU-SZ 1 1 20 and 2
ATTUSNIT , yna itrate 16<MIU SHFT< 36 wherein nax bitrate = maxi num
bitrate of th®edeEGe2 Rreadramn®t rseamam data proper.

Note that except for the files described above, the STRREC

20 directory shall not contain any other files or directories.

Concerning the navigation data structure, Navigation data is
provided to control the recording, playing back, and editing
of any bitstreams that are recorded. As shown in Fig. 3,

25 Navigation Data includes Stream Management Information (SMI)
as contained in the file named COMMON.IFO and Housekeeping
Information (HKPI) as contained in the file named
STREAMER.IFO. From the point of view of the Streamer Device,
these two kinds of information are sufficient to perform all

30 necessary operations.

In addition to these, DVD Stream Recording also foresees the
possibility of reserving a storage location for Application
Private Data (APD), which may in general also be considered
as Navigation Data.

35 SMI and HKPI are the Navigation Data which are directly
relevant for the Streamer operation. SMI includes three

kinds of information tables, namely Stream Manager General



25 MAPL ENT Ns describes the nunber of Mapping List Entries to fokhgmkbiNeZDﬂa
STMAP G. S S APAT describes the start Application Packet Arrival Tinme of
the Stream i.e. the packet arrival time of the first packet belonging to
the Stream 30 S E APAT describes the endOApplication Packet Arrival Tine
of the Stream i.e. the packet arrival tinme of the |ast packet belonging to
the StreamInfdrmagdidh 2088 AB) ThecMagpi Tigt 1e sTabPL (§£0Np) sasdoftzesa or
nore "I ncrenent al licati acket Arrival ,Times” |APAT, | APAT descri bes
the I ncrene %Xf%$€Pﬂ@%f?oh§€H£kEtl%« 'b%loﬁ?%ﬁ'oéK? el%ﬁ}?%e§€%ﬂ8ing
g/a}opi ng Uni Itihriuﬂl? DlyiD Stfeana Resor dhmpe s, | nereleniiahs SkLAdigscendiray Eg#ma}]
efined in e foll ow ng: t MAPU-S APAT(i), 1 < i < L_ENT , . be the
Start Appl | CHTTON PRCKBE? APE] ARG THRRobF e CR e e THES EnTI DA~ (HAB) -1 b
packet arrimalstérngeof the first packet belonging to the Mapping Unit #i;
| et MAPU- E APAT(ii be the | ast Agglication 10_Packet Arrival Tinme of the
Mappi ng Uni The8€ 15 &R0t FeShatketORr i vaF FedPeRefCr hund akhahagRel baPbRgi ng
to the Mappinghihia#lgandohetnfdRMdEion beushend-4DidAPATveRhT Y 8bcthe
Mapping List, i.e. IAPAT(1) is the first entry of the Mapping List. Then

| APAT(i) shePPneaFYil the rules: ' MAPU S APAT(i + 1) is 0 <_ ~ | APAT(k)
2,N7~U SHFT k= for i = 1,2, ..., MAPL ENT Ns-1, and MAPU E_ APAT(i) 0 < ~
| APAT(K) 2,tTTU SFfFT k=I 20 for i = MAPL ENT.Ns, and Q < IAPATéi%] c 2z
for i =01, 25M GT InppbpdenTINECDBAF QD YLehdwsihp eRAnpReresst At eMfHer of

MAPU, NAPU &, &APAda r MNP E &IPAJT anghe 4 APAHddF88s | onesTsi 88305t hhe haa@xessi s
divided in APAT Tinme Units and the upper side of the t-axis in the MAPUs.

MAPU S APAT?T)SBRE- MAPU E APAT(i) are described in the DVD 30 Stream
Recor di ng' sgPAT; fesgadbi NgrSpndBf on FOFehbel cREPALLSOR bh thecgdUAL { pBsabove
MAPU S APAT(i) and MAPU E APAT(i) are treated as e.g. 6 byte unsigned
i nteger val 'Addnegs jaf Nooppan Title Table, Application” Packet Size,
15 Service ID, Application Device ID, Stream Duration, Stream

Name Search Pointer, Stream Title Names (STN).

SPLT includes information items like Number of Playlists,

End address of SPLT, Start Addresses of Playlist Informa-

tion, Number of Playlist Entries, Index of Stream Title,

20 Start SCR, and End SCR.

Housekeeping General Information (HKP_GI) includes informa-

tion items like Number of Housekeeping Address Entries

(HAE Ns), End address of HKPI (HKPI_EA) and Time Scale Fac-
25 tor (HKP_TSCAL).

HAE Ns describes the number of housekeeping address entries

contained in this HKPI. HKPI EA describes the End Address of

this HKPI. HKP_TSCAL describes the time scaling used within

this HKPI.

30
The purpose of the inventive Housekeeping Address Table
(HAT) is to provide all necessary information so that given
playlist entries are efficiently translated into disc ad-
dress pairs, and viceversa.

35

It is also possible to include Application Private Data



14 The duration of IAPAT = 1 is the 2 nrru _sHFr Tine Unit of IA\Im‘[ J%NZ@UUB
220 seconds. In Streamrecording, the application perfornms its o paddi ng,
so that the pack |ength adjustnent nmethods of DVD-ROM 5 Video or RTRW need
not to be used. In Streamrecording it is safe to assune, that the Stream
packets will always have the necessary |édgth. The data stream al so
contains time stanps, e.g. within the_data packets. 10 "I ' 1 J AN 2003 15
claims 5 1.CM hOHLYake adelt @sSERErpiesBEOFVEBYLEN) af Sat b9 f seneany trobe
recorded or r a r di D) r ress
tabl e (HAT)AI?LE1 ﬂ%aegﬁtglﬁagl'eg\ég?ang%?ngllgﬁggr Egtrr}] gg}-tg 0 ‘laé%tel{\,{d]gp|§(L'e{(:ec23{qa&'géj
wher ei n eachr ofos@| PPl keI PNVABUFVRtEnPRGdedTaacohst amy Armbiesatofomits,
char 10 actgr]sede Diaca SRLMCP! CERSSEORKALD HahasPBEKE! for ‘Eii%f’?%& Sdr ess

table entry for said pieces a delta tine duration val ue

assi gned i nreeddedderdsstabed {RAThIswasAernisuthe dbPRil ¢ATel Murfitlon
value is the difl1l5 ference between the arrival tinme of the first data
packet of a piece and the arrival tine of the data packet follow ng

i mredi ately the | ast data packet of that piece; - to get the value for a
target piec 574 AN 1ad %007 EPoROPY! 0. bl 2o I Ll Adn)s becore
accumrul at ed” Un ot| iven tine va ue 1S nost osely reached Yowar ds

said targetwlpigtesach d\m hod accoedi ag ¢ o' EYagnan, swherei msalas atidraage
nedi uml()STIi[g) fsso/aIE% r%_ﬂe@ygt&gsg DVD recorder. 25

A SOB can be terminated by a program end code. The value of

the SCR field in the first pack of each SOB may be non-zero.

A SOB contains the Stream Data packed into a sequence of

'Stream Packs' (S_PCKs). Stream data can be organised as one
15 elementary stream and are carried in PES packets with a

stream_id.

As shown in Fig. 4 a Stream Pack 1includes a pack header,
eventually followed by a system header, and followed by one

20 Stream Packet (S PKT). A system header may be included in
those S PCKs which are the first S PCK of a SOB. When a sys-
tem header is included, the length of the remaining Stream
Pack content 1s 2010 bytes, when 1t 1s not included, the
length of Stream Pack content is 2034 bytes.

25
A stream Object is composed of one or more Stream Packs.

The HAT table depicted in Fig. 5 contains for each piece or
VOBU (VOBU#1 to VOBU#n) of the bitstream to be recorded or
30 of the recorded bitstream a corresponding absolute or delta
time duration entry ADUR#1 to ADUR#n . DAV denotes a desired
address or target address 1n the bitstream. VOBU#1 to VOBU#n

each concern a constant number of bits c¢f the bitstream.

35 The HAT table can have the fbrmat of a Stream Time Map In-

formation STMAPI and may 1include two sub-units: "Stream Time



3. Method according to claim1 or 2, wherein said delta tine dur‘gt‘] QAN 2003
val ues (4DUR#i) are assigned in said address ta ble (HAT) using runni ng
index (i) and wherein the running index of the target piece table entry
becones nmulti 30 plied by said constant b2t nunber in order to conpute said
address value. 4. Method according to any of clains 1 to 3, wherein the

Si ze of a gheceATorTEsRO M trm\x&e;rrwrmﬂrmaﬁ d:ﬂ tas Sfreaim 39 nkCEdY onk- or a

mul ti pl e thereof t Ora di um co ces (VOBU#I ) of a,

bl st —m T i R RO A e e 5 o e Bh THVENDED
SHEET  11MMANGOR3 410 aidhpiteicas, Strrer eim aifwfbrﬁ 'wpblmchasst('VOBlﬁl )
~n el udes a _caonstan~ nunber of bits, characterised - said pieces

contai n dat®EpacKetessikls SRH SHdrs © 18 Te Je‘3ntsrl]9"“1‘rbrl”sfld?’ pi®ces a delta

time dugativapyvdueidsd R drse asisigned ddvsaid Addes snd@hlgy (IHAR
wherein such délta tinme duration value is the difference between the

arrival ti M3 -t He MARRINYAHE hatidst Ut & Di dde o Afe BN dihat g of
the data pagket: Maldiiwy nNg 4dmmdiat elon ddes @sterdatag packat Hf ptam%etpé ece.

Device (STRD) for recording a bitstreamon a storage nedi umor for

repl ayi ng &obitesteshritf ridif o i ddfe SREAIUH Gthdhed B teamaddies 9P eces
(VOBUHI ) ol 3ayich Pirlisie eafp.an address daklg i dat UG ddale assigns tine
information to sald pieces, ‘and wherein each said pi eces (VOBUHI )

i ncl udéd atedmechrin mharedt I tSe G hgend rﬁQja%fa packets, said device

i ncluding SR 40 @k aadrgss Jalle @idos

addr ess taMTeJa?ntry for sat%éc}gpl eces a deI ta tine uroat :Mg)ﬁer\%laa{bg q}(ge%%;él) i's
assi gned amthtwtiersei rreshidhiwieltica thambidur atfi driey Hagpkets Artye voi i fmce
between th Iyl r pi.eGE,

arrival ti ﬁeﬁof ;b%lesct&laltrgalrgjacket ﬂoI ﬁ@vﬁp—%ﬁ% I aﬁl%fesatah \% ast rbga ta packet
of that piédce: arLd Mgand fusd waladuleatd ng ltde meminge tff@rt dhearlgd qfi eoeaddr ess
(DAV) , er ej ry andi i ti Q ccmm% at ed
unti | ag\g \F}%I’?Qtl me p33‘31 ucga%gis&rms 1% ose r§/‘1L"Ir£gLa(C:kt1ie tl(%v\rb/a%rlgglcasg;&&aet arget piece.
7. Device aedghdi rg tRNbIlcaasm[G)] MWheregiabys 2T delsted ®]i meeachur at | BAT Jad akes

( ~DURH#i ) are asszn%ned |n (ﬂ? ress table (HAT) using a running index (i)
and wher ei n the runni ng I nd”ex of 1 he Jtarget pi ece table entry becones

mul tipli edMltIyJ Saifd’ cpstradd doi tMARUTISEY . IMTWDrSHEHT ti Icfoinpputtehes aiud esckdr ess

val ue. . Devi ce according tW@? a$2r 7, wherein the size of a piece

correspondiétﬁégl&nfmmr of ECC bl 0(‘1k olr a nultiple thereof.

A92. A@3 MTU _SHFT
% AS. A3. AS% A, . Ay% AnR. A2 A 3% AS+"%/&@WJ§G$Dzupkf a\ W ca] ca] ca] ca] ca] ca]
ca] ca] 8‘] c%hcla] ca] cal ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] c(
aU] caUf ca! pad| mwvy
0{ val gb] X] I Rircal ggl ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&al] c&aj
c:a] ca]cal ccq‘ca calcat cf](ca] call ca] ca] cal 0labnpCEgh™ _f gz{C} xrmhc”Y]]] ca] ca]
ca] ca] c(aUkeealegal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca 8? cal vwCn? @, ,
) +adz| wql gBPXIed]"Cdica] (Y QT QAT & Cal QT At 8 CAY ca] ca
] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] cajca!z
| $EEXU YRE* - * * ** +& | V- - - pkf a\ W gb] X] ca] ca] ca] ca] ca\/] ca] ca]
cal cavpea) ST Ca ds a%fﬁaecf( afce'mp@di Viicd] daVjcs T iRl c*a
] ca] ca] ca GBI LS e §4889C9}1999: I ::
<G==>)>{vql g cal ca] ca] caJta] ca] ca] ca] ca] ca] ca] ca] ca) ca] ca] ca]ca]ca]ca]c
(a] ca] ca] cé]ﬁla]%\c,J dgsqEY e dh] afjac{ta)ea daata sefc @RBPOREE I EFZFF
FRGYH | | g3, 1 wrg@r@u d ZJe]J calcalaialcalaleal ctqln@alocfaltqu q8),cal ca) ca] ca

] ca] ca] ca] ca] ca] c*a] ca] ca] cal ca] ca] ca] ca] ca] c&a] ca] ca] cal OOOPPP$P4PxPQ
packet belonging to the Stream.

30 S _E_APAT describes the end Application Packet Arrival Time
of the Stream, i.e. the packet arrival time of the last

packet belonging to the Stream.
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+_aceel gYYYARIZRGH:Id 9] MAE,_consudel alVidea(aldre (sl el oadead ol ca] ca
]ng}:gg]lg% ca] ca,] ca] cal c % C]%Jtl g:,] E:a)al] (é;aU] p;:P%GJacag C%Tcac}ecsagrclagecsa]tchag c"al
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()-S'a$10% z[ z& () - S! s$10%s& ()-: 9, 9ZY40YBB& ()-@a +#10%A [ & ()-!f+#1
0% B B& ()-SP@F@EG%/WRE) N HoviER: i - Dl@)?g&a(ﬂ) Re&&%w&a@mqga g
109% () 5Y 0B BB 0BRSS (< HOB& L -1 n 9404 0% 10w @K | (

wU3aB! a@$10% 1! 1&' () - ! f@A$10%& () - @ ZAP109& () - @X@_$10%& ()-Of A$10%;
& & ()- 0@\ @EL0EXY)S ( @PPCITT(RZ)XJ dBISa il& MAPL_ENT Ns, be the start Appli-

10!\ @$10%E! % %& 1 o I 0% SIB!f S
&$10% () - S& Qg«gf%%@%% (p? 1 1 () lc( 4&"(%)1]03?& O"%@
10[Xuva318'plaSj°keﬁ#JaQ°/£&v(a)l ydnar& &ﬁflcm& O-SY B M/&dnor@@r@s to the

&$109& - S&I XS &$109%R' (,).- S&! XS 0% IL-
1T /gl() SO QrSHONTS s scavior

le(()‘))/&y() s?i%%? gw{%o%}) Jr(lhws/& f(B)t\if;: lﬂ &$! 10%h& #l #11' g () (cag(itkleoto/& () -
‘e JL $ o un@: :
L&LIOY () - THgo@ ()t ) %Wﬂ %ng((l 0%, () - S1#1

0% () -! @GUAIBKOUR (a)rrd‘ &R J;LQ%ATf i8¢ e D =t &Aﬂ%&e(rbtﬁy &flct%%#&fls(p) f
S109%&' ()-9% 109%&' ()-
ping LlSt, i.e. IAPAT(1l) is the first entry of the Mapping

List. Then IAPAT(i) shall fulfil the rules:

d MAPU S APAT(i + 1)
s 0< [Z ]APAT(k)} WU SHFT
k=1
for i = 1,2, ..., MAPL ENT Ns-1,
and
! MAPU _E APAT(:
0< I:Z [APAT(k)} o MTU_SHFT ( ) <
k=1
20 for i = MAPL ENT Ns,
and
0 <IAPAT(i) < 212
for i = 1,2, ..., MAPL ENT Ns .

25 Fig. 7 shows an example of the order of MAPU, MAPU S APAT,
MAPU E APAT and IAPAT. The lower side of the t-axis is di-
vided in IAPAT Time Units and the upper side of the t-axis
in the MAPUs.

MAPU S APAT (i) and MAPU _E APAT (i) are described in the DVD

30 Stream Recording’s PAT Describing Format. For the comparison
in the equation above MAPU S APAT(i) and MAPU E APAT (i) are

treated as e.g. 6 byte unsigned integer values.
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- to each address table entry for said pieces a delta time

duration value (ADUR#1i) is assigned in said address table

(HAT), wherein such delta time duration value is the dif-
15 ference between the arrival time of the first data packet

of a piece and the arrival time of the data packet fol-

lowing immediately the last data packet of that piece;

- to get the value for a target piece address (DAV), the

corresponding delta time durations become accumulated un-

20 til a given time value 1s most closely reached towards

said target piece.

2. Method according to claim 1, wherein said storage medium
(STRD) 1s a Streamer device or a DVD recorder.
25
3. Method according to claim 1 or 2, wherein said delta time
duration values (ADUR#1i) are assigned in said address ta-
ble (HAT) using a running index (i) and wherein the run-
ning index of the target piece table entry becomes multi-
30 plied by said constant bit number in order to compute

said address value.
4. Method according to any of claims 1 to 3, wherein the
size of a piece corresponds to the number of bits of an

35 ECC block or a multiple thereof.

5. Storage medium containing pieces (VOBU#i) of a bitstr?ém
i

and an address table {HAT) that assigns time information

AMENDED SHEET
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6. Device (STRD) for recording a bitstream on a storage me-
dium or for replaying a bitstream from a storage medium,
wherein for addressing pieces (VOBU#1i) of said bitstream
an address table (HAT) is used that assigns time informa-
tion to said pieces, and wherein each of said pieces
(VOBU#1i) includes a constant number of bits arranged 1n
data packets, said device including:

- a memory storing an address table (HAT), wherein to each
address table entry for said pieces a delta time duration
value (ADUR#i) is assigned and wherein such delta taime
duration value is the difference between the arrival time
of the first data packet of a piece and the arrival time
of the data packet following 1mmediately the last data
packet of that piece;

- means for calculating the value for a target piece ad-
dress (DAV), wherein the corresponding delta time dura-
tions become accumulated until a given time value 1s most

closely reached towards saiad target pilece.

7. Device according to claim 6, wherein said delta time du-

ration values (ADUR#i) are assigned in said address table
(HAT) using a running index (i) and wherein the runnang
index of the target piece table entry becomes multiplied

by said constant bit number in order to compute said ad-
dress value.

8. Device according to claim 6 or 7, wherein the size of a

piece corresponds to the number of bits of an ECC block

or a multiple thereof.



