, xye3e00| b6TQU! Title: Recording medium and nethod of and device for
recordl ng i nformati on on a recordi ng nedi um and readi ng information froma
recordi ng medi um The present invention generall a meth ,of
recording information on a recording nedi um havﬂwmmmmmm WLone rec Pdl ng
track, which recording track is divided into |ogic %ks ich each have

an individual |ogic address. The recording nedi um may for exanmple, a
magneti ¢ ollr pti e present |nvent| on typically and
y

recordin m, T
parti cul ke 33}% mefium.a smefgpg of éP‘Etdéglc? I Reeoxding pigrma ﬁow Acal disc
and wi | | obOelikd fle@ifif aﬁh%ﬁ&iﬂ%%o\%&hoﬁ $oth ﬁ%@oﬁiﬂngt Rkdiugxanpl e of use.
However, it 1s enphasized that the invention is also applicable to other
fields of use, such as for exanple tape recording. In general, the anount

of infornmatio 0 be recorded in cordin i ater. than one
bl ock: it o BBt RIS benfafty bR e BRABF ot fufHiratiop 875, o
di vi ded ﬂeéﬁr@m‘?liﬁ&ﬁ&ﬁ'h‘d@ingﬁ ﬁaﬁ%@%o‘ér&iﬁg’ triék W]ﬁ‘clﬁﬂeé&dﬁfg tRHRR iPAiOfded impd t he
successi ve data packets of a file are recorded in different blocks of the

recor di dggwé)én@mwmwh agph haye amiadividve! logicsiddpsiss.cieyre¢asding freadisn may be, for
herelnaft £ di ng.di.s ddatatra fer i hen
desi r abl & tnhagggtﬁcc%re éllcelle%%o fhncg)pacdke S arlgeﬁeéltt:glrvalé “tP{P 1051 %s&a ve

bl ocks. ﬁmecmfc&c}onhduggncn leRClasiSely delateh ereprdapash at eptical diyc ﬁﬁlﬁlfﬂlﬂu@ﬂdﬁdw be
Li kewi se, during.the subswguent readi ng | ayback) of the infornmation

r ecor decElesid qt%weth%felteﬁee his expmpleof uéa qy@ééusamﬂh?wt}bwhe jnyention
practic C where a

faul tl e?g a%BqP@g"ng%i%%g’ﬁ% Blhfdfs g?tﬁget’ %%CEI%S%P%@C? I taﬁe ré%ﬂiq@ge or where any
resul ting smal | wilhigeneal; dresangcunt odinfarngdon hebe:mcandedﬁnhrbaondmg dessich 13g.
Such a block is the aag | onger suited for recordin dy. i.s

then to §ederthan pee Ths dfermettpny tohg deqosdade alse aert%ae "sfﬂ%hlsarhab widedy e
bl ock 'mnﬁ%waﬁwbha%acﬂe% &&g&nse&bgﬁaﬁe BB Ghd § Q&é&&'@é ke ali@N &g, for
in wr rding has

defects by chec ren Ite operation whether reco een
ef f ect edileare Ec@rldyd ush&hreat bloeksof thhiechrding mediamy; sthichdorthe sake of simplicity

"readq-after-w hsS i r n(;l | e car,rjed out o b] ock
et S, o e forherdilife ag " Souli it FordhBR da bl Pty sk G o
subsequett kiycceftp@kdata pcké latd ﬁéc&ﬁecbirpﬁl&éessﬁamo@ﬁé IThe récordiag pﬁfc&@rcalﬂﬂﬂhéne
test procedure inplies that an information packet is stored in

r ead- af t IPcegeivirduatiy portinupasiynikewisesduringghe mewmwadm(plnywk) ebthe out
after re i J.ust i nformation read
from sai g’ﬁ{) %a{ggﬂ fesco}dléﬁ Oa%éé&lgcc{ﬁﬁ %rsﬁiep r}%éfsg b4l rf)g%(a Eﬁlfomﬁor ed in the
read-after-wite nhnm’amlcelidisba&@ ekmmtldef@tmabloalas paciketls witi¢ & Squdids t he
concl| usi on |s dravg t hat recordi ng hlra??eabeen successful and a, follow ng

i nf olmat FEIREAE SRIOFRIHANLS PE dRtegEROsS rf%lpqrsmlshbesvlaesﬁa? §THF SERISGAN PRe
recordi “lgnﬁerr%%‘&orrecte@dm’{?ﬁéﬁdhng'Shchf&%l&&ﬁ@t}féhn%lQh QLIBRCHr RRONEBSN ThBe two
information packets it is inferred that recordi ng has not been successful
and t he ondy mmhdrygs then tdreecownsl the data puacife@ thmtwiasto prastiust! i suchepdsdectiore bickdmy
recordin ﬁl ﬁ{g)f( also terned a "retry", nmay be effected in the sanme bl ock
5 but if gi ven number of retries the recording in this block still

fails, this block hs eansgitidasadaier BR Hodkehrclebty® fdildefdets By dMatihg B 4l ng
is not possible and the recording of the relevant information packet

pr ocldedsWrite aptstien whthst kecording ha@eﬁayffmted eorzasHy eush a dhgek, twhacn iireferred i on
is recor ..| acreli.ahl nner . r.din

r ead- af ttgr Wrelaf1 & ﬁ? r'wf&p rcgl(e:g(gﬁsr 32 ¥ I RE Q¢ %8”9(1055 iB1% ebhﬁgel(w ’% Iglzoc?fz( 3 agtf‘ ?ueg‘rpltt in
order t oisaipgoksiblan®gedrd aploraiet oflockacud rsesseqmm@zroaumblylrzm;a bf blocks. Such

a recording nethod is therefore | ess suitable for uses where an infornmation
st r eam wWPaSrallyn gRdalenwiit tesh ogedupsdmpdiss haben inforapatign pagket is stared e anpl e,

a real - tl.0r  HECOHY rH&anf 1Y 8894 BF one 19188( %&h%&ﬁ%éeaf‘ dut hﬁeﬂgcd}ﬁi g%tfﬂ?éf the
present 1 nvention to rovide oa recordi ng "ho recordi ng dppar at us
whi A9 ardociojust wntteralahét}faorhetlhﬁ)rmetmmrméaahnjrom‘ sanmlblockmtaompasatdr\mdnﬂlevm th a

hi gh data rate arti cuI ?d) él me.recordi of au L Q. and/ or vi deo

i gnal . INformapR Bkt Hipr5d ip horreabe ST I sp Ve B?Woa.mgk%

appar at U&)rféE 611?1%@561{&15'1’6?{5% 'd?d%@rﬁhhb’ﬂé@of&fﬂg%s 'béerﬁéﬂc&éé@fu@ afPa ?olﬂ)'\ngh% audi o
and/ or vi deo recorder. It Is known per se that a recordi ng apparatus is

adapt ed inforfatign paokghinap be kegorded in a following recording block of the recordmg track.

N
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20 quality of the recording blocks in a test cycle prior to the actual
recordi ng process. |If defective bl ocks are detected the sequence nunbers or
addresses of these blocks are stored in a nmenory and, subsequently, this
menory i s addressed during the actual recording process and the defective
bl ocks are ski pped. However, testing is again effected with the aid of a
read-afterwite process and, as a resul2, the test cycle requires nmuch tine
before the actuyal, recording. 25 ocess _can start. . ln accordance wth a
first VrevgE B the 3pe 9fﬂaedlgﬁe EEetWﬁ%H’(&it&H 1g Bn?t&’d?a&l%% Itie HYErRAG thale| f
cont ai Nge@rlingha®hordReh R2e8MAand flaetdriR Rtk Slevlitiiffobhsfiod SacREgSENt 1N 2
file which should never be overwitten. FOr this purpose this file may be
si t uat edepaated. prregetecondingedteppt. talsortemfedean freteyd’, diap dpeteffacted buthe same block

al ter.natj this fil have a 30 .predet.erm ne ne,a he recording
Apparat o fattse Biven npiBetaeRE® fiotetitalfeds i EoR S PRGBS f ot he
recor di ngn@ifiered &S BS# 8sfeivedbXGhiwiictPleR6itng ik E\oﬁﬁfs@i‘b%ﬂ%é’%&@r_dﬂ@émﬁé

maj or aspect of the present invention the recording apparatus is adapted to
read sairglevanténformationtpacketpeecseds ingingthssbloek.dn this way itas echieneddhas dhe
addressesﬁﬁ ecified tﬂ ﬁ%i”]?% an au§iliary menory and to read said

auxi |i arl9 ﬁ%?rﬁ/lscﬁfﬁ'olr % AR }%%18?%% hg session and to skip the bl ocks
whose addresses appgabrdig mbfhed atikking 8hch ARABLReWFitd@stipeeaddienad aThi s
prevents recording attenpts being made for bl ocks which are already 5 known
as déf ewvblemewﬁgqrdmmé@mﬁbmtqrgﬁ tp genagtamagedyinferamstian seguines eompPpaatiyaly h

ar e ookt finf. eh aibed:ink BRI Ihedfof Bl {HHANE for I8 SR iitoRhasion

i nformation (playback) errors nmay occur, In Vview o Ich a read apparat us
i ncl udestaamevittoa highrdamatiedntoshesteesrdedirtiick a use iscfor erarhploya real-tmsatdoeding or
use in t@is errg; correction systemis recorded during the recording 10 of
the dat PTgydieand/ogyideo signalsy or * correction system enabl es conparati vel y

small errors to b I . g
recordi ng and nayqb%%%P§§%ﬁ9“3%9§§§“?§%@?§?§§%ﬁ2§¥§égﬁgggpﬁgﬂ§$f% ey may be
pr odéc e dechrdinggpparatchs mdricki dart owire suitablerfor theeeavgdipg ef erfornmtionseearsswitbiang

medi um _The,extent to jch such errprs can.be corrected depends on the

error co}}’&é@tf‘{) e’ﬁﬁtﬁc_ rhsrg?}_;'t"g? FF(‘:’gmgl?g%t’r:augif’_r?né]z‘friV_ %OW “are known per
se and the 15 presgRipréseMEnlémidnGidte RertieaREyiainé AHroVi8ingQR apparBrikdeYMR error
correction systens, no detail ed explanation of an error correction system

wi Il be ajprggheniioned iype whieltis sritrble es alighalaudiorandir vidgogecaidgtect of t he
present invention | i : I ck read
during the read- Ol}t ﬂgﬁng?lﬁg ell; %eftg%trf% ?%@%%@%ﬁ%&?aq@&%éif%opreg%ﬁmeﬁ iléa)l gi ven
dat 20pacjuatityl f thoteoording udkshinh a tésteprle pgoltoahesdtal secokdihg proeashl Hgletdctioe

bl ock 20 fails conmpletely, but preferably alsq jf e nunber of corrigible
errors at;%%@ﬁrar%@et?%efﬁﬁe SEusRRe imbrraar AdrespespLahgse LQ@#@WSP@J R RpDaRce
limt, the afdiRasuRiis lﬁf'enid?% Esva%fa}es'é’écp&hidgsthéS&ﬁzﬁ‘#edo?diﬂ%§ﬂfc9&danal{1>§é liary

menory. After conplétion of e playback Session the blocks whose addresses
have beelefetive bibchs aretskipped] Hawaven dessing lis agairesffectedswitintharad ofoadaddbfter- wri t e

operation.is carried out for.these blocks in the c se.of the test

o ocess Wit et bt of bnsuint B0 S REM T e R o8 apbiTeliing
restodr atgrgéesataea®t. 1 s made. This block is then read one nore time, the
data packet thus read being presented to the error correction system |f
the error corr ect ilpacepydansawith aclagstimrior gspegteiithe pieserd inveatipmthetrpeordingor t he
restored 1Syl . | ev. . i . Qf e i rmation
ot r oaneBht isSirBRALNETS! O At o ORGP BB PANTRFIs Dy T8

per f or meghitl shduld néves be bestwaitiea. Fot thik parpobOthEfile e Beositatetiéh Ber recor di ng

has t aken %Iéace, in a . satjsfactory manner. Thus, the error is corrected
act i vel ypregergingspartionpf dyseendingtsackdyt, altsrgtively. thisdile gray havipaequent

r eadpouty, gnde hife anghé Fb%ogﬁﬁ%ﬁ'a APISTS SFARE QWSO thel Rle WGP ARG ndAL €1 1 OF
correcti‘on 1s smaller. wever, |1 he error “correction system cannot
correct dxohspelydor the re¢veding fod nddrtssesnof dedettive bldcks.exam ned whet her the error
IS msrelyanon-relcurrent wite error in an . . .
n accordance with another major aspect of the present invention the recording
apparatus is adapted to read said file prior to a recording session and to store the block

addresses specified therein in an auxiliary memory and to read said auxiliary memory during



"4-otherwi se faultless block, or whether the recording block itself is
defective. For this purpose, a predeterm ned data pattern or code word is
recorded in the relevant block, after which a standard read-after-wite
operation is perfornmed for said code word in order to check whether 5
recordi ng has been effected correctly. If this is the case, the block is
apparently not defective; during a subséquent read cycle the code word is

recogni zed as "dunmy". Otherwi se, .the relevant block is defjnitivel
mar ked a$¢BEP n%lﬁsnggia%@%thﬁﬁ}? Sﬂ‘&‘f’ﬁ%%‘gh?sﬁés a&@a?régéhléfi“’flhi‘%’ BB i s
recor dEdddrﬂlg%é&gdifﬂ%.' e on the recording nedium As has been expl ai ned

herei nbefore this prevents this block from being addressed during a
subsequent recor diTys pessits recortding-attenipgs being made fordledks ovhpdsae blreadyo ski p

th t ti t d tq.includ h b K d h b ted
o R e R Rt Sob Sl S350 P OBLontOR e RSB BEEBRER Ll
a resultfgf this, the apparatus will be ready nore rapidly at the end of a

pl ayback session but, on the other hand, a conparatively |arge nunber of
bl ocks is |abel ed Ihts knewmgeties bet during thirread-cay ehinfermation ayhagk) eiraammay
unnecessary fi . ar It he 1 ordi.ng medi um
These and or rlfg?l%gvsopt&g}flgga%%gtaﬁé%rg%gﬁ%(ﬁgpggﬂte I\érﬁlgésor%)e’rcﬁ?%%%e?xgsag Phvent i on

Wil be @rteetisiin@stniation ferusbin ipeifor@britditonl Phtepvis RoeRI@UNRL i@ Yedrdihg
preferred enmbodi nent of a recordi n%) apparatus and a recording nmethod in
1p

accotlandfehaAath packet.iSvgh Ar FERr cariestipr ystesn erables comparadvely SWRHESIOTS § Bfhi ch
| dent calyQhed! fhds Errgﬁrﬁ;acyslllflaglgroc&ﬂ?edscgﬂﬁgrrgéo%igggﬁ% 32 oPes@iihr e Wh! Ch-

Figure 1 diagrammatica WS an appardatus a ecord I nformation
on a rececoding mediomatsdlffa thdyayapbe froducezichirishignepdin g withdtgureero? being

di agrammati cal |y showg, the | ogi ¢ structure, of recordi ng nedi 25 Fi gure
3 7S a (HGIOLABIE Toording Juesh B rhe AP Hich Bl SrERTe SaRiPE sPTTaRisdsieRgutsron

i nvent i Offe eABFcJTHQUDE sybtdr? usedt biAve &G dorfttidl S¥RatlardRiGWRpdrie aRE Hedance
with the present invention. Figure 1 di agrammtl cally shows an apparatus 1

f or ¥5nscpressinh invaniion gadiengedinBniiinstors With kdowa cuodtertectien systens, npaletatldd ng
di sc 2. Thz aﬁgarft us_has aq.i nput 6 flﬁr?s r.eceﬂlF\éi.ng information to be

r ecor ded” BN EHAT B YLETPT PHFC PR W RSV DY deo and/ or audi o si gnal ,
and an out put 7 f On ssedrBhnteMatita firGBRmajor ashelt GMthé Prsélit SvedtibM iR queRE of
cycle. Qoviously, the input 6 and the output 7 mag be conbined to forma

conbi nedthe dpamaskatpised fronsearh blogkgeadduring thereadronpplcthe infprpaion (Rlgybackd is f or
exanpl e FSCio i : e a3 .

Fecor i rigp R dr8 iveh datt HaEl 50 ind RECRAPIBbUR v b0 T HHRRULE ot block
medi20m fads cenipletelly bat pifddwly alvo ifthe humberoftdoerigible @fret s upparig iaroneplackal 5
recordi ng/ read apparatus. It _is to be, noted éfgat the i ventioq(_not )

excl usi VR Pt etaqr@e%%ﬁﬁsﬂa%eﬁam thig 2Bt 21 R relEVER) HIE if gtoreizpl e,
recor di ngcbapPxilldg n@nﬁﬁ'y.zAﬁélscoﬁldI@_iiotn! df ﬂ@plﬁ}ba!&lé%é&@ioﬂh&ﬁl@@l@é\kﬁés%_ recording

tracks 3, which are assuied to be individual™ circular tracks hereinafter
but it iaddr¢sgesdiaye bperssiotetl are tasted.tPuringrsuck o tedt a stondard meadenfisr-aite operatien

spiral tiagkiea/Sit fo? tiAOWbREM &S ol EoARR A PhilRest. NS an optical

25 The test process for each block includes a step in which a restoration attempt is
made. This block is then read one more time, the data packet thus read being presented to the
error correction system. If the error correction system is capable of actually correcting the
error the restored data is recorded in the relevant block instead of the information just read out,
after which a standard read-after-write operation is performed for the restored data in order to

30  ascertain whether recording has taken place in a satisfactory manner. Thus, the error is
corrected actively, as a result of which less errors occur during a subsequent read-out and the
delay in the data transmission owing to the need for error correction is smaller.

However, if the error correction system cannot correct the error in the

information read, it is examined whether the error is merely a non-recurrent write error in an



10 wite/read head 10 and a turntable, which is not shown for the sake of
sinplicity and which faces the head 10, on which turntable the disc 2 can
be positioned and by neans of which the disc 2 can be given a rotational
novenment with respect to the head 10, thus enabling a track 3 to be scanned
by the head 10. The recordi ng apparatus 1 further includes nmeans, which are
known per se and which are not shown fo# the sake of sinplicity, for noving

the head 10 in 5 radial djrectjon of .t isc. 2, thus enabling different
tracks ¥t rW_ﬂ%ffég‘H_F S5 b?ﬂ%Oib@%‘ﬁ@éh%@&OW&hﬁegﬁg i gelidve Foney R¥in?
| nf O MBtOfkdrniled dobEharlefh S\Dak WA isTelfadPR e Rilevant BISEL AEARhiER of TOm the

head 10 1 n the case optical recording. The wite process, as well as the
read pr ctanslsrd iead-glertwolel apdratipn és panfocmid fierl saidriode 2@rd imedrderrtedheak whether

herei_nafter ,as.the wite/read con | .upit. Such.,a . wite/read ntrol unit
Do | 5 20 Rmdiia bab Peee R B e BT Bisd® Mstcan M B ahbre i i ok fves o
be not e_ddd_i'ﬂg@ s¥ibdeldaént réH Wcictthé E&ﬁdﬁ&ﬂ ng fe@bgrﬁféd as?ao'db&n%d'agft}%ﬂwis@, tg@nt r ol

the positioning of the head 10 with rezgect to the disc 2 in such a nanner

t hat t haelgvintdlopkds definityely markedag bpingsletestivadeswhich purpese thedddiessef this

| ocatio ; 1 SG.. 2 .thho control of.sai rn | g f h c 2 and
sai d pog?1 c|ri(olﬁs1 Pﬁcﬁgdrreééﬁéalggﬂe ?‘gg‘evﬂrg ‘Ip r%I% SR Igﬁ;ﬂar t%é‘?%?ﬁ%‘? 8‘? Héere?/\‘/rb?{oe‘7 r ead
control thiigrevdftsanidtblevk ffdie being addretsed Abring a bitsel @mefecbrimg sedsibm dependence
on the input signal S to be recorded. This control function of the

wri tl¥ read cont r olFugthermare, it is 3lsoossiblette gkigithe reatorttonstap apdq inchidecaelpl i ng
22 in Fi rdi . g f . ' it 30,
ner el nat toat Yiose BB CER PLNoBRORAL Mavhe il oPEREp e s 0 Bballcl 7
know perpreeedared Aiss redqudt effthisetha appdsftusiedit be teady awye fapidli et the ehd bfa playbeek

not ed ner el, hat the allocation manager 30 i s, ad ed to term ne on

whi ch pa?GFSI%Y biinan theqthes ancﬁéﬁpmpﬁrarlgglas#ﬂgﬁgwgé%rs? 0%15 l%léggF‘gF% g to
take pl affectiB8Fhigh Bodfuatlydedudts n 52 GHHL 38y IrB&ucRbh OF fel P fBORGEy ACqhe
determ nes whet her there i's enough space fgr the recording on the rel evant
di scl52, rmeatding mddiemi s t he case, where this space is 6 available. The

all ocation nmanager 30 infornms the wite control unit 20 of the starting

| ocation of this available space, which is represented diagrammtically as
the signal coupl i Mheddandbtheraspaiy) Batcrefnill ARaNEAEs STREOP @i ibehtic RiESSes
whi ch are knowneﬁi)er se and 5 possible constructions for a nmagnetic

recor di neg dhecidated fugther byumeans 9fthe followingdeseription ofr profered crabedimneptel e
whil e r [ ' r ' own
por  se. PRty PpARE afid 23oRihy RtnddR AL AL 53 RERREMMNFY forBihody

di ag@Oanmtht dessdihgs, irephiel édunsicillve sindifiir pafs bewe the @nefrefdiencd sgbals addin
recording, tracks 3 together define a recordable area 40 of the disc 2,

whi ch i s"BifBwn as a 10 continuous strip in Figure 2 and which will also be

referred to herei ngafien rhidfhaliEARF HoWe aﬁ%@ﬁmatﬁ@ﬁddp?&ﬂb%éb@d 6@ Anh the
I 45, whi ch each have an i ndi vi dual

disc 2 has been divided into | ogic blocks
pr edet eranenendingdiiscansl. to Play back ereqoeding disbol 45 * refers to a defective

bl ock. The val ue %f th?céel evan§C§Edress of1 aicb ogk e45f has esn & 1co,rded in
a predetermned 1 1818 -SLERER ys(hﬂ‘évslslfeogﬁ AHUCHIFe 913 TERQFSt &OS%I%rPé to
recasd infornati orFigiregak hYloat chartdiNagBcdrding inediod/ihi agbord e FEOME prdsenta

gi ven address on the disc 2 and it is |likew se possible to read the

i nf or matingentigniad [y from a given | ocation which corresponds to a given
address. The bl oc C i i 9 r all

t he bl ocks. The ar@%? 4§$ Xglé)tev aa‘{aﬁa({?pzdﬁﬁg%%\ﬁ\%w&?gE%%%%ﬁﬁggee%PW%sse Fer med a
dat a pacigeéntiodD The recording area 40 consists for a substantial part of a
so-cal | ed addressabl e space 41, which can be accessed by, a user in order to
fecord infor mat | orFIE hgramRistieallyy Bows 8 ApRATHEE & APLSATPIMEA AdTEA a5
{he wser 1 o . . e . o . .

{11 607 8¢ Sped RoldH PRI Ebrbing iy THE Sl ol ARAT ok ook Rl

file nayinformativetebd meopded omtterdisf 2, fbroaxamplsy rephims vidresmidioe addiv aignak ket s
ina file generally. corresponding to, 25 successive bl.ocks .of the user
e 41, SIFLAD s PTG RARRRE 1 HERRaTa P JHGoan i RdA3c FoORH Oy

adm ni st 8k ¢/ghd tRE BLIFAE 7 Ry HRIcBIbMEd O fdrhfa Siribinéd ﬁl?qt/&lhﬁutl nf or mati on
recorded on this disc. This area 43 will also be referred to hereinafter as
the adm nistrative area 43. The adm nistrative area 43 inter alia includes
a table of contents relating to the fi-les recorded on the disc 2, which
table 30 specifies the start address, the length, the nane etc of each
file. Normally, the nanme of each



"file may be chosen freely by the user. However, in accordance with a ngjor
aspect of the present invention the disc 2 has at |east one file in the
user area 41 to which the user has no access and which has a pre-defined
standard nane, the standard name chosen in the present case being "B S".
The file B S has a non-critical physical location in the user area 41; in
Fi gure 2 the file BS is shown at theSbeginning of the user area 41 but

this is not necessary, It is,of inportance.only that the |ocation of .the
F1e 15 known and Tedishme? bFpanquBont BeSKiTLsk drm amBleshirg disecin which
over wr i tdRetHdapPardfB 1 is 2 mugﬁeﬁce&e&rqiﬂgs&eed &bafituOiThe BRc 9Irisy AsdByaf sticher

I ncl ude a spare area 42 reserved for replacenent recording, but thi's is not
of rel evlaﬁ@émgdncm@npfoesmplﬂ Ia\ﬁéh-tR\Mnm whiclacase thitaapperamst hisanfopticdler maj or

aspect of pent d.nvent BS c nt ai ns Ji t ddr esses of
b1 boks 1 rerAnaEE SRy EActEy g e ROk RukRefhsn bl reBles 0 66" Thi <
list is sapad fe@éﬁ[ﬂg&ﬁedl@bﬂﬁalﬂﬁbeﬁﬁ ekarfiple, rEberdfi@figsd. |ist may be inpleneted
inthe formof aninitially 10 enpty neer|n whi ch only the sequence

y

nunbers or addr essks disc Zjbasa:mgltrém@ of ripteally qoncenirig resordiag tdkis 3, which are
Ry erren#ssﬁt?gd g)egeel &wl uﬁf cﬂ'c'ﬁlatr Qr%ﬁl‘és%e%l%ﬂeq‘ an i %é’e‘ é‘oggl%geﬁé%dtgé ﬁ%cq{s ﬁ(ad

nunber or age oca I ons, eac orage |OC I on cor

sequencerepteshin ron@f:oﬁltﬁnuaﬂs Pl GRaC Nsu@kmmopedlseghé bpsdfataf tl hadiah eRitaent of
this stor a%H whet her the rel evant recording track I s defective or not def
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has a file nane IS 1S e case,
order t odifé¢ hdambﬁ gladda ecsa;tamabfnodahemmnﬂerek;bemctosthaheh&l(ls tihseqatsinig a/vracké
process he o .0 ite/read a be described in
e o it ot Pyt 48, B seEokFicorpRaRd fipher iofluflesn5astr Vhich 8tor di ng

cycl e 10ghdvhpe?Be R WHichRfl ftsh¥®n ®r tﬁ@géke%ffm lcﬁy%a%vi@qﬁ& hé&fas ooh o he
present invention the g of information on the disc, o revert to the content

of tI§i s rediapdir¢nsion of thealise Y whusregabling diffetent trackss 3vof e disc Dd be #icgssedby 3 and
4. the head 10. As is well-known, information is written in the track 3 by means of a laser beam
11 from the head 10 in the case of optical recording.
The write process, as well as the read process, is controlled by a functional unit
20, referred to hereinafter as the write/read control unit. Such a write/read control unit 20 is
20 known per se and is therefore not described any further. It is to be noted merely that the
write/read control unit 20 is adapted to control the positioning of the head 10 with respect to
the disc 2 in such a manner that the write process or the read process takes place at a desired
location on the disc 2 through control of said turntable for the disc 2 and said positioning
means for the write head 10. Furthermore, the write/read control unit 20 control the intensity
25  of the laser beam 11 in dependence on the input signal S to be recorded. This control function
of the write/read control unit 20 is represented diagrammatically as the coupling 22 in Figure
L.
The recording apparatus 1 further has a functional unit 30, hereinafter termed
the allocation manager. Such an allocation manager 30 is know per se and is therefore not
30  described any further. It is to be noted merely that the allocation manager 30 is adapted to
determine on which part of the disc 2 a certain recording session or recording is to take place.

When a user starts a recording the allocation manager 30 determines whether there is enough

space for the recording on the relevant disc 2, and if this is the case, where this space is




"1 receives a recording 25 command fromthe user. The allocation manager 30
is adapte to determne then in a step 102 which part of the user area 41 of
the recording area 40 of the isc 2 has already been used for previous
recordi ngs and defines an area NWwhere recording portion of the user area
41. The allocation manager 30 is adapted to addre; 30 the recording area 40
of the disc 2 in a step 103 and to exanf~ file naned "BS'. The all ocation
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auxi liary menmory 51. For the purpose of illustration it 1s now assuned that
this is knesvnfperse thetym@llkMtbedegrlged;berailmgny frther dejail-o be made in this area
NW Thi s neans t hat. re | . i I I i il bout the
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determ the next block 10 address (at the start: the first bl ock
address) I'n the area NWdefined for recording. In a step 112 the allocation
manager 30 checks ThHeatbtwdinglaren 48 afake didd R dasbagppieidad into toge Blockst45awkichi ar y
menory 51. |f this s, the gase,. the, rel eyant bl ocks is own to b .
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known before the start of the recording process and, consequently, the
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defective hus, 1 n accordance a maj or aspect of the present
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area NWdefined faor recordin nd no.read-after-wjte check is carfied out
during t¥&°% ‘échY}Hah_ e ﬁ&aasqréga’r rB{rref?ff‘él}flovﬂ%tmaw@awﬁrtﬁﬁfsfoa? ng
process {1 ORI ALth Weletnali@Phs thifibéArdaS TROinfIRRALAM (HRAMEUraNS] Rlartalfed
present 1nvention. 25 Upon term nation of the recording the allocation

manager iBdegic files f31 Bretd.1dich fijeienreaspenideng tofameperdingrsession. Feckafile masinvalveve
area 43 jn a cystopar er and,. specifi,cally, ..recor t he start address
and the PRk SRR B B S BEEpURE l BESAn e eaRORie S o
t hi 925 ecQucEdstige bieks 85 of theRewy Hex ssuned that a user wi shes to play back
the recording just made. In a step 201 the apparatus 1 receives the

appropri ate comuanthegeordinigarea fypheniaclydes an greg 43feserned nr gduinistrtiveser
enters, f{ : . . a1 eGAr d] .ect ed
by i PEEBER S TS Eud o REad T AEF o Rl SabE MR C L4 S il

adm ni st slsd be/efaredaohdreinafior akethe admiristentive tatea 481 Thd adhindskraticelares 43 adtett he

sel ect edal{aeigc(:)l{lgeisnagtaglg%f iccr)]ntgntg treeigtinzgot% tgg] ﬁles recorded on the disc 2, which table
30  specifies the start address, the length, the name etc of each file. Normally, the name of each
file may be chosen freely by the user. However, in accordance with a major aspect of the
present invention the disc 2 has at least one file in the user area 41 to which the user has no
access and which has a pre-defined standard name, the standard name chosen in the present

case being "BS". The file BS has a non-critical physical location in the user area 41; in Figure



9-all ocation manager 30 instructs the wite/read unit 20 to read the user
area 41 of the disc 2 starting at this first block address, and to transfer
the information being read to the output 7 for further processing by, for
exanpl e, an audio or video reproducing system 5 In a step 204 the
wite/read unit 20 reads the data in the relevant bl ock and determ nes the
quality of the data, which is effected V¥n known nanner with the aid of an
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pl ayback. In a st 302 e allocation er 30/ reads t.he data fromsaid
bl ook I a'step 302 Toreldlordostidive Ranag 07 BtprpRial B Rrtil ot B ldlieng o
possisbl egontrharide@étn e @RP.ERicSallbatidR aREEDI (Bis abghtéd loddedirniit them aoesters 002
checks in a step 304 whether the relevant block cpntains a skip code. I|f
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305, .. . 9 f [ ' | ock
e e R S e ST
i nf or mat paation of the iubdremea 410 t he rel evant block inja restoration step 306,
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al I ocati on manager 30 wites a predeterm ned data| pattern or code word,
referred to as "skip code", into the relevant block in a step 311, as a
result of which this block can be identified as defective or as a dunmy in
a subsequent read session. In a step 312 the allocati on nmanager 30 checks
by neans of a read-after-wite operation whether the skip code has been
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© 25 step 313 the skip code appears to be recorded correctly the concl usion
is.drawn that the relevant block is not defective and the allocation
manager 30 proceeds to the step 307. O herwi se, the conclusion is drawn
that the relevant bl ock should be | abeled definitively as a defective bl ock
45*  for which purpose the allocation manager 30, in a step 314, stores the
address of this block into a third actudtor nenory 53, mhich is referred to

herei nafter as the ter this, the aII ger 30
pr oceed AIGARAVE r?gbesfeg?ft@e nasen "ﬁ{qth%a@?eaoewnrgerésagar%t (eS3 Of e
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processed I n the restoration cycle 300, the restoration cycle is
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ot ot novRs NostirpRly 5 whthiCaC Pt AREnBECPERR atsnd 19088 Tna i n
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306 is

records the start address and the length and/or the end address of the new recording and a

name for this recording.

30 Let it now be assumed that a user wishes to play back the recording just made.
In a step 201 the apparatus 1 receives the appropriate command for this from the user, for
which purpose the user enters, for example, a sequence number or the name of a recording
selected by him. In a step 202 the allocation manager 30 makes reference to the administrative

area 43 in order to obtain the first block address of the selected recording and in a step 203 the



carried out for the block addresses specified in the problemnenory 52 and
the steps 311-314 are carried out for the block addresses specified in said
further auxiliary nmenory. If desired, the restoration cycle 300 may be

di spensed with conpletely, in which case the problemnenory 52 is consulted
in the erase step 400, instead of the erase nenory 53, which may be

di spensed with in this variant. 13 CLAIMS: 1. A nethod of reading
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termnation of the read cycle (200) the bl ocks specified in the problem
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st ept( 30%1)123{ BHMRSH OfRRreYs WisChyl meab‘i%beacorréaal-ea&@ yritgrsaddniZdanocesdsiord i ed
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t hus regid a&ge rs.to be non-restorable, a 20 predeterm ned code word (skip
code) i oflPMnERofkat o the rel evant bl ock, after which a read after-wite

check (312) is carfifheith:203Kk MIBEK BiAg rdall isHouhd ®h Saiklt é8ad vafidiedre Wi t e
check (312) it appears that said code word has not been witten

succlds sfeartigiblerhis whikdrappsardn suchea nanlesrdhat ajpresteterininaddinit éeekeeeted, tha00) in a
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vi deo siZnabupémiwhich elsodlbicagor madgef 30 Jtofds tike fekanitthlogk didedssin 4 sdcondvhi ch
recording track has been divided into bl ocks (45); wherein the recording
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bl ocks whose addr gzses NAGSEINEAd 1,00 52l IeteShdhale 38 SHLRPSY

least one incorrigible error or a skip code (whose meaning will be explained hereinafter), the
write/read unit 20 transfers the relevant block address to the allocation manager 30 in a step
221, upon which the allocation manager 30 stores the relevant block address in the problem

25 memory 52 in a step 222. It is now possible that the write/read unit 20 proceeds directly to the
step 206 and thus skips the step 205, as shown in Figure 4, in order to inhibit an information
output via the output 7. However, it is also possible that the damaged information or the
dummy information of the skip code is fed out normally via the output 7, optionally provided
with a warning bit as a sign that the information in this block is unreliable. In the last-

30 mentioned case the write/read unit 20 proceeds to the step 205 after the step 222; in fact, the
individual steps 221, 222 may then be dispensed with.

If in the step 206 it appears that all the blocks of the requested recording have

been read, the playback cycle 200 is terminated.



" 14 noting which blocks give rise to read problens during reading of a file
and by recording the addresses of these blocks in said defect Iist on the
recordi ng nmedium after reading. 5 10 15 20
CALA A AAAY.AA A2 A A AL A A2P)Y #& 3Y
"##9%Ra() * D+| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] ca] ca] c<al] c<a] ca] ca] ca] ca] ca] df] ca] c<a! D+O++- - . 0} 2577;

r <>?ACCFFFGVHgHHH4] I 1 I L | JsL} xsnid Z] ] ca cal cal ca] cal ca] ca] cal ca] ca] ca] ca
| oa] cal oa] cal ca) caretsrbh et eSSt S8 SRrRChTBhEREE D] B8 GG R Ror v
=X?X&\ Wk &torafiBRBycle 300 in order to attempt to improve the quality of the blocks defined in the

gXghi Vkmmnnp' r*rt vl vvx} xsni d_Z] ] ca] ca] Ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calc

a] ca] ca]mreblen|merheory] bed st 3@ thajabladation aednegdrc)| readsdadrs adis pboblgm ynenyory SR e~ps
SRR e A
' y#10% |beeq bnccusherekOMERE flayback. 10 ¥@p (302 YRELA 4R I dn manafer 30 reads the data from
said block. In a step 303 the allocation manager 30 checks whether reading is possible. If
reading appears to be possible the allocation manager 30 checks in a step 304 whether the
relevant block contains a skip code. If this appears not to be the case, the allocation manager
10 30 checks in a step 305, with the aid of an error correction algorithm, whether the block
exhibits only corrigible errors. If this is the case, the corrected information is written into the
relevant block in a restoration step 306, and it is checked by means of a read-after-write
operation whether the restored data has been recorded successfully.

Subsequently, the allocation manager 30 reads the problem memory 52 in a step

15 307 in order to determine whether the problem memory 52 contains more addresses of
problem blocks. If this is the case, the allocation manager 30 proceeds with the step 301.

If in the step 303 it appears that reading of the relevant block is not possible, or
if in the step 304 it appears that the relevant block contains a skip code, or if in the step 305 it
appears that the relevant block contains at least one incorrigible error, a test is carried out to

20  check whether the relevant block is defective. For this purpose, the allocation manager 30
writes a predetermined data pattern or code word, referred to as "skip code”, into the relevant
block in a step 311, as a result of which this block can be identified as defective or as a
dummy in a subsequent read session. In a step 312 the allocation manager 30 checks by means
of a read-after-write operation whether the skip code has been recorded successfully. If ina

25  step 313 the skip code appears to be recorded correctly the conclusion is drawn that the
relevant block is not defective and the allocation manager 30 proceeds to the step 307.
Otherwise, the conclusion is drawn that the relevant block should be labeled definitively as a
defective block 45*, for which purpose the allocation manager 30, in a step 314, stores the
address of this block into a third actuator memory 53, which is referred to hereinafter as the

30 "erase memory". After this, the allocation manager 30 proceeds with the step 307.

If in the step 307 it appears that all the blocks whose addresses have been stored
in the problem memory 52 have been processed in the restoration cycle 300, the restoration
cycle is terminated. The allocation manager 30 then proceeds to an erase step 400, in which

the allocation manager 30 writes the addresses from the erase memory 53 into the file BS on
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recordlng may still contain defective blocks: during a subsequent read-out these blocks will be

recognized and no attempt will be made to subject these blocks to an error correction
algorithm, as a result of which loss of time is avoided.

10 When the user no longer wishes to keep the relevant recording he will release
the part of the user area 41 occupied by this recording for a subsequent recording. During a
subsequent recording session the user is then no longer confronted with these defective blocks
in this area because in the step 105 the allocation manager 30 will recognize the defective
blocks and will skip these blocks in the step 113.

15

Thus, the invention provides a very effective method of recording information,
particularly real-time audio and/or video information, in a recording track 3 divided into
blocks 45 on a recording medium 2. The recording medium contains or is provided with a
defect list BS with addresses of blocks 45* which are known to be defective. This list is read

20  and the defective blocks are skipped during the recording process, which is carried out without
a read-after-write check in order to increase the speed. The defect list is updated by noting
which blocks give rise to read problems during reading of a file and by recording the addresses

of these blocks in this defect list on the recording medium after reading.

25 It will be evident to one skilled in the art that the scope of the present invention
is not limited to the examples described hereinbefore but that that various changes and
modifications thereto are possible without departing from the scope of the invention as defined
in the appended Claims.

Thus, it is possible for example to carry out the steps 311-313 in a separate

30  cycle prior to the erase step 400.

It is likewise possible to simplify and thereby speed up the restoration cycle in
that in the step 212 of the playback cycle 200 a block address of a block which contains only
corrigible errors is stored in the problem memory 52 and in that in the step 222 of the playback

cycle 200 a block address of a block which has been found to exhibit more serious errors is
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%0%U& dach ha®eadiatvdifal logic address, wherein if problems occur during reading of a block, for
example, if reading of a block fails completely or, for example, if a block appears to contain
5 incorrigible errors during reading, and preferably also if the number of corrigible errors
occurring in one block is greater than a predetermined acceptance limit, the address of the
relevant block is stored in a problem memory (52);
and wherein upon termination of the read cycle (200) the blocks specified in the problem
memory are checked.
10
2. A method as claimed in Claim 7, wherein during checking of a block specified
in the problem memory the information in said block is read and is subjected to an error
correction algorithm, and wherein, if the information thus read appears to be restorable, the
restored information is written into the relevant block in a restoration step (306), after which

15  preferably a read-after-write check is carried out.

3. A method as claimed in Claim 7, wherein during checking of a block specified
in the problem memory the information in said block is read and is subjected to an error
correction algorithm; wherein, if the information thus read appears to be non-restorable, a

20  predetermined code word (skip code) is written into the relevant block, after which a read-
after-write check (312) is carried out; and wherein, if during said read-after-write check (312)
it appears that said code word has not been written successfully, the address of the relevant
block is recorded (314, 400) in a defect list in é predetermined file (BS) on the recording
medium (2).

25 4, A method of recording information, particularly a real-time audio and/or video
signal in a recording track (3) of a recording medium (2), which recording track has been
divided into blocks (45); wherein the recording medium contains a defect list (BS) of
addresses of blocks (45*) which are known to be defective, or is provided with such a list;
wherein said defect list is read and wherein during the recording process, which is carried out

30  without a read-after-write check so as to speed up the process, the blocks whose addresses

have been read from said defect list are skipped; and wherein said defect list is updated by
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