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Seam ess recording of real-time information The
invention relates to a device for recording real-tine
WO njosnomed on on a record carrier in a track onPEI/IB2005/051286
recording | ayer via a beam of radiation, the device
conprising recording neans for recording real-tine
i nformati on, which recording neans include a head for
Seal@Yicdbaghet T eeapgaminforhatbnat i on and a real -tinme
information buffer. The invention further relates to a
met hod of recording real-tine information froma
source on a record carrier in a track on a recording
| ayer via a beam of radiation. The invention further
relates to a conmputer program product for recording
information on the record carrier. In particular the
invention relates to seanm essly recording real -tine
i nf or natthe imvetioairalatek &y devaee fortecprdingyreal-tigps infogmation on a

di scs. Known, opti cal ..di sc recotdin Vi . ..
recqrd caFigh g sk b ayrereris By sty SRCanLy c‘%&éﬁ&g%‘tﬁ{}%?ﬁ%"°mpnsmg
recHRAE IdafE Ok ARbrdid rRalafibid Pificrthation, wéieh reeortiing nreany inpludea head

information via an_ input unjit co ta|n|nﬁ ﬁ?real-tlne

for prewviskingsthe bepnbeif pdiptionrand g 1gakkine pEormapen on buffer

i s arranRgethviRion SRG 8kles Yo $1emhbAof toerdirgatalitinieinformation
i nformat’i on For providing a continuqus record%g% . L.
fromapsatiick b g rechslatisy 4n ¢ Hed off hrscerdingdarer Vira heardyt gadigfion.
data on Ltilaye ' j LA SrduePRs fdordi
mul til a);gg HB’&“?‘%:%@?%%%@%% ﬁ‘gé‘ érr%gﬁﬂﬁérﬁ)iriﬁkn%\fm uf rom U%r &
infdtaiagiod orhp rdcoat dapierUS 2002/ 0031063. The record carrier

has a plural.it f.recordi L ayer ) i se
" gut db 18 pagets e IERGrs e Aol oo ARIERE
infbraRlicRbA BEhl 1dy6r dramiltiilaer ofticat disdss in whi ch the -
information is to be represented by recording
optically readabl e marks. The pregroove i s neandering
by a periodic excursion of the track in a transverse
direction (further denoted as wobble). A recordi.n .
devi ce iKnqwmowpitigaldlissire¢prding deydces §pr fﬁ%‘ﬁ%‘P&f?"‘E‘@‘mﬁ lﬁfggﬁ?tlon’

‘ sucggf rgiﬁf@%—%ﬁﬁviﬁ&&e@&@é}géﬁ Qﬂl?iﬁgedttf) @&:Iéiv_e Tﬁk@reﬁ‘lﬂﬁﬁ@ in®drfhation via an

uri'ng sail can by variations of the .
inpuefilieaintaiitya ofl-tine irfoamatiod buffef Abereajtipe supawmtion bpfie is

kno recordi.ng, devi.ces .i.s that . Ht285u
e s R e Bk e PrplH e PRI PEGRs
recDRNES éaB@AiEt?SNbW@ddyﬁ?dcofdﬁﬂ@ddvi’d:éﬁfomﬁcbmﬁng/ddté orpmultilayer:optical
_continuously transferred froma source device to the
dmﬁ%@éb@pﬁgﬂméﬁﬁce, in particular to thereal-tine

i nf or mat A%lth%ﬂ%efr @pticalRI6Rli: hedige if Bt fk6tR US Patent Application

information buffer is required, which js expegfléghcmnrmea
US 2002/0031063. The record carrier has a plurality of recording layers that p
guide groove, usually called pregroove, for indicating the position of tracks in which the
information is to be represented by recording optically readable marks. The pregroove is
meandering by a periodic excursion of the track in a transverse direction (further denoted as
wobble). A recording device is provided with a head for generating a beam of radiation for
scanning the track. The marks are detected during said scanning by variations of the
reﬂecti\}ity of the scanned surface.

A problem of the known recording devices is that there may be periods in

which no data can be written to the record carrier. Nevertheless the real-time information will

be continuously transferred from a source device to the recording device, in particular to the
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Therefore it is an object of the invention to provide
a systemfor recording real-tinme information in which
wa bwss04es of the real -tinme information buffer PGI/IB2005/051286
reduced. According to a first aspect of the invention
the object is achieved wth a,device for recording
i nformati on as described in t%e openi ng paragraph, the
reall€ite GRECEAAINI bhiffel FRAcd Mlafdelradl@infeoih fdrmatisd Biffepis required, which is
real-time infornmati on and control data between a
CXFEVEe and the recordi ng neans, the control data
i ncl udi ng conmands, and a control unit for, while
recording the real-tinme information, detecting an
inability to wite information on the record carrier
for a peﬁle?&ox%)ﬁ{: %%ﬂ 'OPJ% tﬁofltfecﬁl/enﬁl%ﬁlto JoPRie a@?@&ﬁ%ﬂ 18&brding
buf f eri ng" capaci } St real -tine
reabtifdeanformativai in gvha:hsth@pzmﬁthmedl-ume uﬂfernycmun befféras reduced.

tenporarily i.nterr i ng .t transfer of.real

i nf or mat ﬁgﬁ%r‘#’?%ﬁ} alﬁlg% as‘?B%ﬁI SEE‘eé?wvc?né%@e r?B’egt b gcgne Sl with a device
forGO¢BImAE irfOrnidien SO 8¢sEEbellGh tHeaspeing garafrapl, tRddvive cofuprising an

real -tirme informati on after etectl %@atchat sai d

intringsifer trapsienal teplciee nformation #yl qopirgl ddbtteeRdouice gpd the
recdoltfind MYGRT e eoﬁtﬁﬁ‘ dﬁghﬁmdlﬂ% o%ﬁalﬁg efhd W cbitrél AR EHOAKAE

recordi ng I nfornation on the record carrier as
recduting fhbeehltimetinforrogion; drjeqsiag an inapility toneritgdnfpeption on the record

ca&%{q%r ﬁi’ l:qun g&gﬁcﬁé%fgb?l\%gl-tﬁ rlﬁﬁﬁ’{ngf (?}g?l%f{%rﬁrg% G%Jac%}ngﬁhe real-time

infoapiod baffer, s@ldm‘gmrst@ qmmma‘.mi te fiesedich @oraelhpmadlly interrupting the

tragsi?sl lpc;ftdr ek f()) r‘r%og% 23%1[1118? g{ngﬁ_grb %’ feg&rgg conglrgand to the

sourBé ff késRinindathé framrf raaf-timeahfoirhdtdniaftbodai@tih® thaf $afthinability has -
t he source, and sending a resune conmand to the source

endegy r esuni ng the transfer of real-tinme informtion
af ter deﬁx@é‘otréhﬂg td e{'@tcoﬁﬁds?edt BRRk iveXtibtPe %'Hj@@cqs achiBVell with a
interruptions of the witing function may be masked by
metlivd of aedordingvinfornfatipmen themedetd ¢astier asigdgastibed inttheopening paragraph,
the Iﬂgtgb& &r%{llgssﬁ}gvﬁeltetc 1n$ R‘Jh?l% @?Johﬁ%%{h% T ;1(1) tlg{% Fﬁl’rﬁ&tﬁo‘ﬁd ﬁlgﬂlablhty to

nterruptl onger ft

- wrpie inf@thavibn oh theascdod carderdeda btynotdhetc ¢edngla loesd keal-iime information

A e T e S
traﬁéfEﬁlfﬁbe[l@nﬁehﬁfo]lcﬁluﬁtﬁcﬁf ﬂfrcﬁﬂ I‘E]Kbadaa&bt@d\&atdnﬁig Dich@ns\ccemand to the

result in overflow of the realtine i mat.i 0 er, ..
sogFiei Lo SRsYIHE e fransiener sat-fig 1 Tabewn 3 ﬁ&f@%‘%ﬁ% et ﬂﬁL&lﬂabﬂl’W has
endlgoend on a type of interruption, and may involve

predicting the period of interruption, the data rate,
the respSmelintirrptions affee weiting Bingiéan ey bmasked by gig real-time

SRR S5 RSP B P bt S g
if duble it@tiption wsll b@tocngd tham a perlod which can be masked by the local real-time
information buffering capacity, which may be very limited for a low cost device. An
interruption exceeding the buffering capacity would otherwise result in overflow of the real-
time information buffer, and loss of data. Detecting such an interruption may depend on a
type of interruption, and may involve predicting the period of interruption, the data rate, the
response time of the source device on the stop command, and other parameters, to allow

timely sending the stop command. The effect of the measures is that the source is forced to

interrupt transferring the real-time information, and resume the data transfer as soon as the
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interrupt transferring the real-tinme information, and
resune the data transfer as soon as therecording
waelewsaet1ies agai n capabl e of recordi ng. Thi s haBCT/B2005/051286
advant age that seanl ess recording is achieved, i.e. a
virtually continuous real-ti i nformati on recorded
area is provided on the record carrier, even in the
recBf BERS Re & adaffeipable of RERAME! Vhik Bisethe Wah@@ﬁ that setdi’a&ss
writing function. Moreover, the size he rea
recorling igaeliotedni pairtiafly coppeuserlringe H‘giﬂnetéorhwor area i
proviil lon R Beorll Udkies lé(/éﬂ iR redeBoLOMECAME ﬁnﬁoﬁﬁb‘ 1nterrupt10ns of the
Interruptions or differences in transfer
Wrrtlag rﬁmsttloug Ngeettr, thbSllzaﬁfjée reahlime jinferniation bﬁg‘@r ig ﬁhebrawémg
t err i
deng rga%gpgsg]aal gt ngP @tgi' ﬁQ%h\?wtdnéopr g‘gfgl s%rﬁ mt-gg'ﬁ%uo%g gf]&l!ffgf%née% n
traﬁﬂmpéiddr@d&étibhﬁngrmee& &N qol‘argeoekﬂ—tmﬂwnfonmamiat mfea fDr benger
. Witten on thg record carrier. The inventors have seen
intIREORY S FeEF 0ds may be quite long, e.g. when data

has to bphdi@esiERE A@AaBeddn B fdlotiidd REMitidnODatih@iecording
due to recording errors, or when startlng recordlnggog
ave

theze mpy bepaiods thajae datp ﬁafblaer‘f’ﬁl‘éf@l gy the rreprdfafrieg ghegyen
seci4f? tsﬁ'tﬂltﬁ Aoby mé? Bg 351!@ %%s %919&2% Rk th B8 RecBifell Afhin or on a

realng at a. I ng ual ly sone real -ting
diffeméno tovatioroduela fréoerdm@ermipam: whgn gipiting pecophieg ethg diff@fqﬂh@}’ef In
1 ce, . C
o6 AL PSP R 5005 Bl g
daﬂaﬂF(ﬁ‘rréddlmgl waslly @Ii’ne&)éalehﬁd mﬁﬁinlag(oﬂ auffpeing ea;iaclty Wﬁl be present in the

eslqgg b Iaﬁ?plgﬁgyw#lg ch re(ﬁ)écﬁg}g qﬁegrgr (r’rjcg‘c @ngplg 1nc¥)nvement
re&)?d?r?%jin%rﬁ tibid} 8 &:eBptiordlly Regededlainked ﬁiﬂﬁfrﬁﬁoﬂl\bﬁﬁw wlould be needed
i onal cost. For exanple, a source digital video
forgaereding enly ( Svayted By tb@angqu’&f% SIPB SAFT YEVSS 815 cap%

mtg%,gﬁmﬁ grﬂadd&riaet‘f‘é:lﬂ}%r Q&%&lttaﬁalﬂ%ﬁaﬁ rcos'f%f F&exhiifle! £SuAR d1g1ta1 video

ersonal conputer (PC) as source device

: camwdrderl@&’&l)lcyn besiles tsm[fdrard)’ gnto apanse yode and msumg dptagranster after

thqsr%?ugr?ef croglgr}land A& pers%Ilﬁr g%ht%p Pd"%@ céoyevicg%lﬁ %Mﬁﬁ&% sufficient

and i‘ssurng resune conmmands,
mdniey extesiporagily s&éﬂe{éal-mmal nnﬂonnatmtm Hanqenbseimcllmtn?g(ﬂttﬁ interface and

DU AR S - S 50 A R on o

- buffeN LRpabiftyIT LIRS HdAEbe MeTite Biusdd® rélRice R nebdfor a largebufttr in the-

carrier conprising at |least a first recording |ayer
recgrdingadeyéis®ond recording | ayer, the control unit is

ar r angedpf QrenSiiath e bemt dBdcd A§ o 8aRi biri¥r QRIS Gt B a first

that a transition froma current witing position of
redohdinglezen and asecundregording loperdtha gontegl aipit dsarrraged faF paid dejecting

BB L PEREETh R LGB AR I o
cuizet Irét!ibrcﬁﬂgﬂ%?& to geith’mtin_gqmbltlmeaf the ibasm on b clifiietnt mording layer has
to géfge;r? g at%%ats}{lgnyf;ci@rlegg s?rﬁc{zitgp?e;a%%ttﬁgﬁmal reah tlme 1nformat10n
buffering capacity. ThlS has the advantage that the user has avail of a single virtually
continuous recording space spanning the first and second layer.

In an embodiment of the device the control unit is arranged for said detecting
the inability by detecting that write errors have occurred which require an error recovery

process, which process requires a period exceeding the local real-time information buffering '

capacity. It is noted that error recovery may be organized according to a predefined standard
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conti nuous recordi ng space spanning the first and

second layer. In an enbodi nent of the device the
weosnodizaunit is arranged for said detecting tPeI/1B2005/051286

inability by detecting that wite errors have occurred

whi ch require an error recoveny process, whi ch process

requires a period exceeding the |ocal real-time

recoftfi®) fSRhAtORhiH irfa? rbqiBre QAP d)&ﬁ'itﬁlg datatat HiSferemt Rﬂaﬁd’ﬂﬁbn @Her 1@€ord
recover e organi ze ccording t pred i ned

calgrpamfaﬁ%qréé%@ﬂpwgﬁ@ﬁweram%ﬁe%yw lg“qlﬁlof"’éng the required error

rec(o(f@r?l Webds! @ 1&@&% & wﬂiefcfa%rf@f]a{ perRe@hh B pre@lttddne record
carrier ofr def ect managenent operati ons.

Hence, vinianenibadimentyof the deviepthe eqntiol vig is raéfe@gﬂé_rfyf said sending
theg%occi%ég'{l%]fll%gséd bcie ec{u\rg%f)%fe\?'rfﬁltn%s do%ttﬁee eglrét\i/rlﬁ% gﬁc%r'ﬁie%ﬁoﬁ: Bllffer
ab@\&m p’r@detdmﬁﬂed Itlﬁreshblda Myschat the adeinthes drad ilegirgdney $areppping the

nd based_on det ctln buffer fullness of.the ..
e oL R PR I G R GO SO SR i stGeytive of te
reds& 6510 yfe off McpabSy bh@nﬁﬂlgvant age that the urgency for

stopping the transfer of real-tine infornmgtion from

t he souriuthenprefeared g8bpdiments o€ fbédie"lic? pecepshing fothe gentiog are
YRe
eils 37 88 Bl R P Lo e BRARLL L e RlorEd BBl by et
i nvention are given in the appended cl ai ns, disclosure
of which is incorporated herein by reference. These
and ot her aspects of the invention will be apparent
f r om andTieds¢!andiath@chspactst dfealie i dnhion efik be appardno fibtmeand elucidated

Rl PRGOSO AR TRGRNS SPR A SRS~ Lapi e following

. deREHAGP AW RPrctiraite A the abtorifabpifg Bi-ginigs, th wiichs a:

dISC shaped record carrier, F| gure_ 2 shows a
mul til ay ﬁtﬁh@‘dﬁaélsﬁ@haﬂﬁ%‘ifp@ id¥ows a recordi ng

- device g gn%m\mnﬁﬁ&@w' gaca@alsaeal time

i nformat] and Figure shows a ‘control process for
seanl essFiguredchows ngecordlng feyicei fouseamleseregprd e i ipal-Eime
orrespond to el enents al ready descri bed have the sane
lné P@n@@ numeral s. Figure 1 shows a di sc-shaped
record cRigtieelrshdds havntrg. pmcbssefoﬂse@mbssiy eecostmg. al hol e

In i e PR WA GG LR PO R CL DG HRT TP ghe seme

refehad mherdls.acks on an information |ayer. The record
carrier may be an optical disc of a recordable type,
and has at |east two recordable infornmation |ayers.
Exanpl es of a recordable disc are the CD-R and CD RW

and the DVD+RW and DVD+R, and the DVDRW
Figure 1 shows a dlsc-shaped record carrier 11 having a track 9 and a central

hole 10. The track 9 is arranged in accordance with a spiral pattern of turns constituting
substantially parallel tracks on an information layer. The record carrier may be an optical disc
of a recordable type, and has at least two recordable information layers. Examples of a
recordable disc are the CD-R and CD-RW, and the DVD+RW and DVD+R, and the DVD-
RW and DVD-R. The track 9 is indicated by a pre-track structure provided during
manufacture of the blank record carrier, for example a pregroove. The pregroove enables a
read/write head to follow the track 9 during scanning. The pregroove may be implemented as
an indentation or an elevation, or may consist of a material having a different optical property

than the material of the pregroove. The pre-track structure may also be formed by regularly
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and DVD-R. The track 9 is indicated by a pre-track
structure provided during manufacture of the blank

wo ewonatiearrier, for exanple a pregroove. The PCEIB0GS1286
enables a read/wite head to follow the track 9 during
scanni ng. The pregroove may b<=S i npl enented as an
i ndentation or an elevation, or may consist of a

spré®d ﬁi‘btt@dckb&Vpra@n@wﬁichfp@ﬁ&di&algmau@a:brvprscgaelrs ey oddddRebhided
materlal of pr egr oove. pre-track structuren'%t "
g the trac

infgmepgiop ds lfememedmn the liera %ﬁ@%@ﬁt%h parky wogpn alon
by BbEaR of %d%*og r\lgﬁiﬁﬁ" Ldick BkdnY. BRURSLSSHE %&sﬁhﬁé@&ysvafrﬁtlons ofa

occur. ecor formation 1s represented on 't he
physngaépal’alylebpandjhélblyy e diffeenteptieal roparties then theirgigroundings, e.g.

a be radi :
in i 36 s AR DO BUE i bk Ay el SGhro il gbtained
whea EoRTig 1naiiugeﬁaﬂbest’;16]bys cﬂ}&ydldjn drfphnserchampptohatadial, or in the form of
propertjes. t eir roundi ngs, e.qg. .n the.f
art Wb aarenionypl 2opBriteR GHOU R el o B pes B Gl
redoRBhg inSHAF@INGH1 04l Snat &Ml ARG ¢ Mtﬁ‘ﬂ%] 1he &RFIEi agddtéttable by variations
or

nmat er | als such as dye, alloy. ase change nmteri al
in the r¢flected degmyr g @*prlaiogg@ wilegtion. Hhe weeqrd sarTigF may be mtended to

&g{eﬁf Lif gtu\ﬁl\l;gﬂnﬂ oflfi%f %&'in&flé QS BeividicSiHfde@atte BOSther information,

al ne en recording i n nagneto-optical material.

sudllaslcnglpu‘eadatmg the marks are detectable by variations

inther ri n I

The rec of%e Sé’g é? n&m% a‘a glg$ eéa?t%s étrgr H%Irl é a?ér r28brd carrier
havifl of lewst W]%ayér@ Eecemmﬁlfﬂ)m/thd eame sidauflihe recnfdnalmdrl hrDVD the

or ot i nfor on, such.as conput er dat.a.. The .. )
i GosPBI b YRR L0 iR e a6 Ty Btk i Biioq] JEapring order) is
loddtélatat b BYSHion @6RF ﬁi) th@bdtiaBEe Y bffie Béanh A Ehets‘eébﬂd&y@fr@mg layer

recordabl e fromthe sane side of the record carrie

(callad BYD It s aotefl fthet “upperd ayphigdicaige the laygr Flasest iothe entrance face of the
lasePGHafA LA QO&/%er dﬁ%\%g ef]ﬁlrlilélr a%&ay' b tHe QB £RE face of the laser -

recor di I ng or ate at pOSItIOﬂ cl oser
bearhewlsinh nmre@wb avey bofthet thp obbkettom thameqorpbcam@dnplendmg on the

loqaﬁc DF P 1%]1%2‘1 %&gtern tﬁve l &19 fi Ii’ét)r col‘c}ng% ﬁy&%ﬁga}; ﬂ:atrhe IWA?ﬁégfer while

Y ayer 1858 entrance
le‘ndtfhzﬂldr apgdr 1dyenr(if aancare loowed closerdo teteasarse salger

fart her fromthe ntrancefac aser 4 ,
wi ohl Pl hous ey aB e Ric gRer L O iR e R0 and

L1G8h kt@hd dRBRINH 18geran. A FRstltassdatan la?ér A3 véra 8 first recordlng layer,
Alternatively the first_recordi

LOma
a spese FayprAZesepargls beth recopding fayiers i aﬁ%éﬁuhsté%?(@m( ﬁ“# is shown
beRWthe Eond F&@{dﬁ% 15y rTﬂeQ'njsﬂ%r %g@&%&ﬁ% ﬁ?cr 40 B46Bicd at a

shows a nu er” optical disc is a first
positico c]dsemgo aragmnanzleofaemlw off th¢ gecardsatrien than dleeceendg(or oyer)

recipgq;ggAbay ‘ g.)}'é & %%"%‘n;l%gs%%vyﬁ‘f Ze{ féuﬁkg%gtg 48 rfécu%{he f%& £ layer and the
laseEBn s @Eonﬁmaf ﬁccﬂﬂ sﬂaie Mlﬂ)cﬁsedlabﬁhh Ilatlaeyek ayer 44 is

shown bel| ow. t he second, r cord r 41. The first
(or up peP’f ultilayes disesage pLGAdY aye ai%% 38 6@%@' w-rgc%%egi (ﬁﬁcémsu(’h as
Vbqu drOWAI- V8L, ANdifl G WH+RIdidchas felsiRyhe@prop6ded, which
than the second (or | ower
disc is to be compatible with the dual layer DVD-ROM standard. The reflection levels of
both layers are >18%. The L0 layer has a transmission around 50-70 %. A spacer layer
separates the layers with a typical thickness between 30 and 60 pm. The L1 layer has a high
reflection and needs to be very sensitive. Also rewritable dual-layer discs are proposed. The

rewritable L0 layer has.a transmission around 40-60 %. The effective reflection of both
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recording layer 41. A |laser beamis shown in a first
state 45 focused on the LO layer and the | aser beamis
W@ h@dno4ied a second state 46 focused at the LI P@ysB2005/051286
Mul tilayer discs are already avail able as read-only
pre-recorded discs, such as D\D- ROM or DVD- Vi deo. A
dual |ayer DVD+R disc has recently been proposed,
lay®hy i§ Bpiliafig 70salthouiitlower Rl ilee vithédart Sssﬂﬂkadlfi% ay$k). Writable
%%%} s?andard Qﬁhe reflection | eve oth | ayers
and pewrsiatdeoptiggbstprass mgdia bAwBae 3 of PRERIFFYEINgHaYsF IR gonsisers also.
% A spagglid ARs 1G0REH ﬁ%&evﬁ&qof' QYRS wcbllau@ghafm Sitdle
t hi ckness "bet ween 30 and |l ayer "has a
mﬂorrgaﬂomeTlheednvmns prodidad with scapnivg m@ny f@ seatninig\adrack\ps @ record
G
cali;rlgaﬁi abc:h meEl nc uﬁgg algé LGlf’Z Hor F@é"g%gﬁg gercgr-m:gmﬂ) 1 %, 61 kbeoad 22,a
ser/b @nit 25 @‘@{po‘ﬁﬁoﬂﬁg Ithbdiead) 22 o t}iaotahk ,and |a$on1$oltu§ap 20 aTHeyhedd@2

al t hough | ower and_ hj er val ues are pos
comgyes SPPHGY PEIRALT BPI £ SO e TP R puided
thidapH Hfical MmN RchLs & z,dfaﬂﬁttlbﬁ.\ziﬁft 93 a0 @ tRER 61 We ifekn@kis layer of
Figure 3 shows a recording device for seanl ess

the iseesd grmigr- dthe radiationbeemi2A ivegearaied by ampdiatien souEce; g 2 laser
dlﬂepﬁﬁ%f‘eqmm ﬁr ﬁt‘i%na\?\l’n PcdTRRARnfsCthe %&nzﬁid%te%tohr KRG u?c@glﬁted

record carr means include a drive un
unftousualiyt called @ptlhaé Pickop Ua,ilt(f@PUi) @r miy confalners@ movablg ug@ mb' some

of glm { Hffiﬁ 8Ie?nre > ]66 &“T‘Iﬁé}gaﬁ}élgg oatic%ij el%l%F:Rt'; géfglrs_]ér gﬁ{f lfi%tgﬁ&dare
loGedtie Aubit of alth{@d\lihetme:af bbat@ﬁﬂ@halﬂy cujled spl&djpats thie Hoerarbeing

s PN 3o ST B g TR R (0 howe) 2

: fo&i‘sm% RemhBE B daddlg th€ focusl Sahé ﬁdiaﬁbh Béhnli) eaaodd thesoptlcal axis of said

generated by a radiation source, . a laser djode.

beam andha fracking acterrphiing Rostigning F i B ig a radigl dirggfign on the
%Idquﬁ% ﬁ“%ko Eﬁe fﬁbkﬂ& d %%)9 ﬁﬁg %gnr?gﬂéet coil¥ %M%Muy‘lﬁbhﬁg & optlcal

up Uni contain as ‘a novab
elemreint omayyalmm@wd[s’ bbheang@dlf@aﬂhaMIQfélmasglewﬁa redlepting elemen‘t‘ The
fO(fuglélng n{jj g'gck%) 65ttor§ %r@lf%:ﬂc' t@agc%altﬁ' néfnaiasqﬂi %&tvg Linfi28. For

ocC at
reddnipathé yadwloh eeﬂeemﬂ ibly -ﬂmlhfomﬁatldﬂ“ieydmﬁdntd&mdﬁg’ a detector of a usual

icRd 1 GPTAPEB APPSR (i 2 iy it o ehl el o

frdnRend@Mi $W0fok Benck A F&aﬁ(ﬁustsbeﬁmh@%gﬂalsoﬁchﬂﬂ@aaﬂalﬂ k@Afling signal
the optical axis of said beamand a tracklng act uat
P

33ragd eppiBeIbs] Y fop Frgkipgeomdforuswg ot hoesror giggals 3¢ ptg) coupled to the
seftb G 0k 95 RRtrbiiRe SA8 H@é'klﬂg anﬁrf@c&fn%%gtuafgﬁe Thé Al Qshning signal
actuat or may con%rlse CoOi for radially noving an
33oppnocraslsecbbsemd1proowssmaymm3t) ef musval/opy inshndingraadegdulator,
Ngi n e _angl.e I
de?o their rellgd a%u l%ngt Ct ré%Ile\% t{le 1n¥o§§1t§{1§1?é1% r%g}gtgfﬂ ‘uB;J[— B ?m%?ses control
cnﬁllug'iy,affoﬁ efangpie & hﬁcrslﬁbvessmm progham ﬁmnormdlcngml lgetes. The control
iration reflected by the infornation Ia% |
un& A, Oﬂ’f implemented 35 2 giatenachingm i%gﬁ‘ecucg Y.

f our - quaghaadvicd i9PRwided witl eddtBfl Adadsdor ﬁ:@éiﬂfn@tnhfﬁﬂnatlon ona
detector signals coupled to a
record carrier of a writable or re-writable type. The recording means.include an input unit 27,

a formatter 28, a laser unit 29, front-end unit 31 and the head 22 for generating a write beam
of radiation. The formatter 28 is for adding control data and formatting and encoding the data
according to the recording format, e.g. by adding error correction codes (ECC),

synchronizing patterns, interleaving and channel coding. The formatted units comprise
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front-end unit 3 1 for generating various scanni ng
signals, including a main scanning signal 33 and error

waee@aabe285 for tracking and focusing. The errPCT/IB2005/051286
signals 35 are coupled to the servo unit 25 for
controlling said tracking and.focusing actuators. The
mai n scanning signal 33 is processed by read

adcﬁreég(iﬁl%ﬁhﬁﬂ)nléﬁﬂ tre3Rritedn 18 cb'l%b@bndlﬁ@&ldlré%@dﬂl@loeﬁlo@s on the record
denodul ator, deformatter and qutput unit to retrieve

carrigeurider e wentralef comrre! vrih2§- dihe depatioddate Fam theeutpy of the

forfilali&G st ﬁ%fsécp'{o tﬁe(ﬁggfluﬁlt§9 Whﬁé hHILPEIS BrQhser ?O\Pérqgf #lling the
nenory a control gates e control unit 20 may also

maldehs ihgpblemtedlteedrdag latym at e machl ne in logic circuits.

The devi .S p forg . - .
recor di nlg 'HPQ% Prg’ onéars %ucroer q)(l:cragg? ﬁ%?&%fd Ogl the input unit 27
thatria ?rablhpn@:rcoh@)re&ﬁlbh &blaﬁs foy peut sThalsrsacloadinatpgraediosind/or video, or

include an input unit 27, a formatter 28, | aser, unit.
digigl ucpREesseA AU deos SHRb e cRPHSSIAn Beatre fu saaail f

au?ﬁf) '1ﬂ Wd) S MIl-A REPERY 116452 2 , b fér0nideRatih ee MBEGS sfaﬁﬂard The input
control data and formatti ng and encoding th

untﬂ aﬁ aa o Bifer 2dor wappwEbr ety thoraghtime élfgnn%lynel&l Hi Iw&d that
oy SRS G Rl S0 LM MR AR,
and onp bt sleacttifoe sthei mfrpcpmmcb @s wading real-dimetinformation. The input unit

27 G TEy B8 AP oPRET O Por P Eeraye SR Bl the formater
28f ’Dlieflﬁ%d ?ﬁc&ﬁﬁlg’t Iufnlt 80tk @ompiigesiitatile hlhﬁo ﬁmf/dsmtuﬂe@rdeﬂcﬂilmgumts
passe o the, laser un trol.s th
over 1 GPIARVIGEES (HBNRHFRA 1o LBl Ti g Rg ond control

dafa@¥Been R&Ghrcd hitBthb RicOFdid thdhs fTh PRHRUBOHe Gﬁeﬂﬁ:‘éll§&)up&d to the
presented on the input unit 27 that may

inpsid it 8% &0t tansfetsing readitineripigrmafiogad fo thg 6ﬁm5§ ualﬁ 813 &y transferring
theaé{)g O AROARE cé&tﬂﬂ?ﬁ ta Hciie b inflan Y RHRAL n%sé & redeﬁned protocol as
aual o VI deo. ul ta%fle conpressi on neans ar
exﬁmmmp?dowescglbed for. audio in WO 98/16014- Al (PHN
16452 Vld .
unit 27 f eﬁlﬁaé)g fr%cong&g ijliz‘c%tzl% ﬁ%%?a ark ?ster;[ Iaﬁlpf; & guatn optical
disclieive ealusé in@cdnﬁfu&frrfﬂiel controlluniti2® inataged hnaton‘hinenmiﬂya

constituting the buffer al so he | ocated el sewhere,
pregegsing ypitip dechnst ¢IPUR sy Vla&‘n%a“ﬁﬁﬁ?lzﬁg HUHIAEd f or

ot her PuURRRSESHodlEht &R defidslishErah @Al astaistRd a1bhe hﬂi@tfbloékample a

The input unit 27 processes the audio and/or vid

videireeording pRPRERtYPEPT eAnsumeruse The sopra sl 2 prepedditional host control
ol AILAS T 0 PUTERSELAR Ml ), WO GRDE o
thﬂﬁmﬁ&msbﬁﬁwdﬂenmngﬁﬁﬁmsyﬁﬂnfor transfer of real-tine

i nformatl.pn and dat a -bet .

recor di nzg%o&lﬁrgl urpﬂid 15 AprA e for V‘%&?ﬁ?th%?rgé(’:og(ﬁngﬁgcﬁ&ﬁ for
peffotihg seabiless Iil@:otdiﬁglis desdribed Belf)WrwﬁH Izet‘aénee ko Elgure 4, Alternatlvely

real -tine |nfornat|oq?and to the c

t
thg ¢opfrelling lﬁlmfe&o?sn@r seoRtless recqiding m%garﬁ% he PY| onI il Ina dlgfrerent
prod3&dtaRmiC O BMANAR s ARt PR o BfiFaR BHRE, 0P 2RREHIRGEHIN SFiware

program provided on a data carrier or via a network such as the internet. The control unit 20

ascgbed for

is arranged for controlling the recording of the real-time information as usual. According to
the invention a control process for seamlessly recording is implemented as follows.
Figure 4 shows a control process for seamlessly recording. In a first step REC

41 a recording process for real-time information is started. During recording, in a detection
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expl ai ned bel ow. I n an enbodi nent the recording device
is a storage systemonly, e.g. an optical disc drive
wo 200506423 N a conputer. The control unit 20 i SPEI/TENQ®H1286
to communicate with a processing unit in the host
conputer systemvia a standardi zed interface. In an
enbodi nent the device is arranged as a stand al one
losp¥téps QM7 GMW%] endENCASarg @goutel. fhg stay PEX 47 ttds ﬂeﬂécted if the
consuner use. The co troI nit 20, or_.an additio
reqogding BERELE compietsd T PhBtegaptiento yige é‘}fP%IQH on the

reéo?d BRri&an el tbeE Qlorde!xﬁ ?Ie'b)j/ BohitoRBg the @6cordngl pfoesd SIF bR ilrruption
t he functions of il e managenent system The

ocewntin step GG 4he ilrsteralmﬂaa gsexdasm@pd avn nabilityrig wrie information if the
pel 7 QAL LT S5 0 LGy 5P 5007 6 ltpion my
beﬂeteeﬂed,ad;g wdiey deth dlockn canubﬂ tiengritfenric thegneprd oarrise awl cesigol unit

gaégalgﬁn%f 3%%0’[15;; tlgleéuts or ot érfegrrg?%g% H% l}?ggm]::{llar 1? is to be predicted if
anSﬂtfeﬁrﬂ}ﬁfoﬁ oﬁ tHeWaritingofindtiod il lapohgdahinaan $0 fniasma"dﬁay the available
rogram provided on a dat a carri r or

roll ot BTGP HEGFRBEabarihb TEURPIC fadicp IR 73 R ﬁgﬁwf the

pefiod e&R8ds aQhlelid 106l Hyarai@HRG tHfantdift SRRt thithEreal-time
i nformati on as usual.” According to the invention a

infoomation| buﬁpb%?e dkefqsal @gﬁ:ﬁp@eglg to/have seffigientfrpasspace to store real-time -
1nfo%£t%%ﬂ¥l 1I1 9{1}119 resédngé" %f fh:a(wﬁrc dGRGE sendm& a stop

rocess | rst ste
cothnfand ir 2oont sluep ngPode‘le@he prcdlcn@army berbasedbn hacmenr degected data .
recordi

oy ff 4500y QR e g S R oP CFRAER LR fp epimate
ofitlie tirSe 6fhepiteeehptibn bdved b dertghed ifttiaitlonnett. Fot oxqohyes thed.
dcleion BB P 8P oaunBLpaler P sabAte Thiceeded, i Sep

STOINE4 PEthyh BorhiEnd B G Mk LRE ASTce Via tlﬁﬂnteﬂfa@d fol fpenfamy
occurs, 1n step EXC 43 the interruption is classi

intgeupting thetsisfer pf regl-timp dnformption fam B SUFCe: B agesultoe source
deFi& Gfﬂg% yf) H%slnﬁﬁi?& rEf Bnielih ¥R At ROt '??ﬁdtgﬂhgpti]é 8Ly aéy include a

capacil ype o interruption may tecte
trammsmdlapalsb Hciccttsr toaqtﬂmtlfy the mamient bat Ited-ttrmem:fmmh is no longer
car ntro ec
e pLodsF, AR apE o iRt ma oRAEs By CFARCHY 2 pause.
m(;dé thiguepddesi thé adp lceﬁmﬁland mﬁeqjamtpddt@tbr@ﬁaytﬁm&aqupéd with video
unction wl | | onger . than can be masked by the
pr%;gqlqgatgpglqnégq de(t‘?crtrgle SH&QP‘W’H& on buffering capacity.

For exann £ndxPstSh RIEAS it defecttd ifdBs WtiBE om thetrbdrd carrier can be
period exceeds a threshold _|evel by nonitoring the

configfii.copfiay detgcting thafesaiddngbility hes mﬁlﬁ@) AReeXagplaierause am prror
rec%%%%g{p?&%gs 1Ry fbg(ﬁ{ CO%?&?(], 150N erle,'?d];tf:;? RESQK a réﬁﬁlegﬁﬁfﬁ%nd is send

ore ormati on st comng I n urin
to ﬂnersempo ﬁseemnmg th traiderad ueat-tme enfoomatmit €he weordinggraress is

oA R Bl P 4EISR Bl 1 1

In an embodiment the control process for seamlessly recording is for a
recording on a multilayer record carrier. The record carrier comprises at least a first recording
layer and a second recording layer, as shown in Figure 2. The control process, in particular
step INA 42, is arranged for said detecting the inability by detecting that a transition from a
current writing position of the beam on a current recording layer to next writing position of

the beam on a different recording layer has to be performed, for example by detecting that the
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rate, the anount of storage space remaining in the

real -tinme information buffer, an estimate of the tine
w@booshetient errupti on based on the type of i ntePCTmB20EN51286

etc. For exanple the detection nmay be based on a

predeterm ned buffer fullnessghreshold. If exceeded,

in step STOP 44 a stop command is send to the source

cul@M 16R8r ¥iaBind I €ullytb@idedC Ehb @randiBopRIadifftynt 1ayee Iir[aypt:qm][@ at least
the transfer of real-tine information from.the. sour

a kngwp miBigRym periofdugpg FaIsh Jatpicarnahop Fridierpvipe Ay g known

to E)ﬁ:@!:d fhle Beal RE0EAR NG hatibh bﬁﬁerﬂ@%@ﬁadt? Alerch eheth@pl FRC I8 Yetects
I'nclude a transm ssion pause detector to identify the

frompiie ttpetof anterrupsipn thatthe jipgbditietiashwillexgesd| tbﬁ@g}-tlme information

d
o AR T B 5o RS SRR oo
laybyjmﬂpemat wpd densepnedmrhand Hasadsm dbeictog that lmet)dataehas been wrltten on

rocessin unctians to
thesihrieRiprortini . A indre GF afitrnkrposss TpheepBiehly Eprgltinay
seﬂd‘ thé RBuME cbinRgn@Pastdén H&6AIng 116 el lREMGapositoned bi tHewed:, writing
i.e. after detecting that said inability has ended,

positipn en e diferens ceeqsBn®aYe r or recovery process has been
conpl et efy anl dmbRBimdnP iR cBENS1 pedRR: BERathisly E&:%Hﬁﬁ‘g on a multilayer

command I's send to the source for resum
redordeesifiesris arfangedifor perierniing & calibration provees crnefg@ pagong different layer

[ OCE i nti.nue h
be@fﬁai%?enﬂ%&?lgezr%%% %&2@}%’? P?lde%an errgf‘bght‘?c%ooﬂatfhﬁ L BRE layer is
donoiita middpr aaeas3hd disc. Reasvne fslcylibiretioorad laﬂayer pinfpovefare start writing
recording on a.nultilayer record carrier. The record
to thgspqonfl 128’8?1’6‘?}’?@”@“181 | east a first recording layer and

3e SEGAREGERMINI NG difi¥edepe®BnSHPMYitoRmENtgWitBatdn. The
control process, in parti cuI ar step INA 42, is

at r anitjally, beforeswtitingetea fitshlgyerhie tomtsiature pf Hhy dewice may hg much
th atlcb\%r AN lchte'n%}ngnli 8%&@%@&5% ﬁe%ﬂdtlh}fég eﬁ Sk Iﬂgnﬂ{ours of

mon a current ayer Xt writing
posmtrltmgt@ﬂletﬂnsldyeam on a di ffer ent recording | ayer

1 Rt P eF Ry B rfiede AT GrrinP i ittt sivaton may

alsblcBéfple] i florltRat @h4ligk fagb@alled @yingh®RCY, emwhrlearﬁidabﬁﬁséptmum :
known ni ni mum peri.od _dur.i gg whi ch data, ,cannot b

Poer ¢nERL- HARHexer IRRHnsBF (s desises KOS dOREAS de1OFEng gRuLipues on
’ther s%ﬁle lﬁéé(e%ﬁau't BERMBRddversvitthiRrth A gh ARG 'd‘ﬁerexﬁ%@ﬁ Ho€e a new

detects fromthe type of interruption that
calubrethrr@brqcmdylgpv@ranmerwuqh ag pewercnaheeed &npe parfpsmed on the new
1a})epfor mati on buffering capacity. In particular the
control process for seanlessly recording in the event
of a | aykranemtpdimept thenutetfine 3§tto)pe cmrpitmlrtd theasouge davice is a

.detecting that.|ast has_been. w he .
] BESBE baPhh §5 oG P HSR,HEbh EEES i frorins o AV
C/QTFQ @s&ﬁlagwassi@@ﬂbs@ﬁi yTAmuﬁlbm@onamh gs@wt Tée RsesmﬁﬁPlgyer
mmand_ based on detecting that the beamis It1o
Subypt SReciiRBong-21 o thio bIoH BAdcohsspraion: ffted Bre 11, 2001 The
dob &R Héfs h @¥finand set for consumer and professional Tape recorder/player
equipment over IEEE Std 1394-1995. The command set makes use of the Function Control

Protocol (FCP) defined by IEC61883, proposed standard for Digital Interface for Consumer

Electronic Audio/Video Equipment, for the transport of Tape recorder/player command
requests and responses. The audio/video devices are implemented as a common unit

architecture within IEEE Std 1394-1995. In particular in section 4.15 PLAY command (on
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In an enbodi ment the control process for seam essly
recording on a nultilayer record carrier is arranged

wo evosperitdrming a cal i bration process on the sSEPCDIBREN05/051286
different |ayer before said sending the resune
command. For exanple calibratjen on the second |ayer
is done in a mddle area of the disc. Reasons for

pagedd 4U adi if fabdd 4.23) ral¢@dnt cotrmaidifor éighidlaspe redorddraigre defined. The

O R o aAr TALRE Bk PR £

FORWARY P XUSBRERLANIEbrkdsPehds o thBBtdpi dofifmanayPhiereds & FORWARD
tenperature of the device nay be nuch | ower than at

compandrpereaspons’s t9 thepesigrercomptsad Nlete et foxylp stagdagd, while é pause
e BT B AL 05 A R, 05 S0 e

ature an
by elviecarding deake. Siht datieoepentipanbseogmarg @nd distarflest baséraon:

change a sp-called 'runnin : ich is an aptive

bt P pbleafiob oncbided B civel S R me a8 Mg e code
t 0 YWOkkeivsl ds PRAIASIyF Bic@dliheGe®wTinmdIUes on the sane

| ayer, but does not cover SMAtChIn% to a physi cal

dt f Aetransporf apde attriirciacladadan theanets date Eﬁlef%%nsmétc@?%q ingicates
par er. r may need to be perforned on
thegﬁgs%\i 41%§g¢%gp%§£%&\eéﬁbodi ment the interface 34 to be
coupl ed Inmantdmbogiment thedawifaoe 3i4go he doupleadeb thersowrck dece is an

u rting. a.predefj.ned conmand set h as l. 394
anl B i EloR e s e A e waL R BRRCART miite
su@&ﬁkf@“&on%ﬁw&o&\ﬂl@o% pémmertiligas FRbydned orSihenallink. Via the

pecification 2.2" fromthe 1394 Trade Associ at.i on,
s0 GBI SBB Commang:sg) tereattbe ARl Hevir T HERC BB Hiepusc/resume
theSBbut! d@¥icE UWIMNR int@ile RS SbGRIS ORI tol APRpHQIOIcE &I Vidh 8)8dlled IR

equi pment over | EEE Std 1394-1995. The commmand set
blastek ddheecording devdcerngn serddR aoder tedhe ippwitdsise viaptinaiR blaster.
defi ned | ECO r : Welli .
|t ert ach P g tR'ERAE it AR AN ) Bl I la withte
redEgimepnfonnatidnatransingtetly thersipolatkiog ail mdecatien of mhosy podeyamtype .of

d d .. Th ' ' .
L T AT S T S

PrafedablythisfagStsdgdo?&ibyl 88 ecotdingddavidecObonsitt datext thiosituation are:
4. 15 PLAY command (onpage 39,40 and in table 4.23) . .
re| Sirapy gorRnalhteutadier inging die qoaprandde siop dhesogreg device (ie.
def | i i it . i | i FRNORP-time
LB RS ELA. GO E%%\%%%hgﬁﬁ%ﬁ .sg%d#%% G o _
cor inferatids may stil de aeaspted ohhinmdy reshi ired shortHeeepoiywnRMm!ayback,
co &&a{{s@gponds to the resume command. Note that
for I's's andgard, whil e in pause node, the sane frane
i & Sefipatieparetiyhe(ihfofmatibnsé.pl Vidg @impadjon Witlefiadwitby,

this frape is i ed .
processgleg supportg q‘%s may result in a seamless link, i.e. no freeze. There may be a

(coincidental) case that an intentionally repeated image is skipped. However, the
probability thereof seems to be very low, in particular when the comparing is
activated only after sending the stop command.

In an embodiment the control process for seamlessly recording is arranged for
said detecting the inability by detecting that write errors have occurred. Write errors may
result in writing the same data again on a different location, or in adding some defect
management data to a defect management area on a predefined location on the record carrier.

Hence for recovering from the write errors an error recovery process is performed, which
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by the recording device. The frane repeat may be

recogni zed and di scarded based on: A tine code
wa@edositbie® i ncl uded in control data (called nep@r/thne)s1286

If a sane tine code is received as previously: discard

the new frane. A transport niqde attribute included in

the neta data. If the transport node indicates pause:
probs3 ¢&@fufted HRCHRMY bériiRhdtblcHRs AHbIAE bNRAL 8 rforiaeivh aWRen the

34 to be coupled to_ the source device i.s an anal o% .
recpyRre perindesxesads thetlogab real-tige infpippation #)Bffﬁa%a @pactly, fhe Spyjge device

ist%lak)a&@?wﬂde‘?%aabwe.erface supporting a conmand

protoco nown commercially as EasyLink or G nemali nk.
Vi a t he IseneaibbdithenShBcomrolnregess dor sepmlesdy recpyding is arranged for

.recaor di device | C -1 he
sif e 0 R Rt S o QAL Byt BRUSCOF BE R LEP
infanakiBp buffeelt iceotédsthut the amsumt ofilldteth thRrdal-tise eénfornfdimn buffer 32

recordi ng deyi ce can. send | R codes t [ t ,ce
ol eh, eSS RN BB R A ATHE. HONPRe HEdqiEdon of
inaBTYy 1d0krite Ay WA AR fréth deldktthghdt fihd egl-tirB@inférivEon buffer is filled

information"transmtted, thereby |lacking an jndication .
to diovpa prdeispriacbirasypld. SmilEY.dne fcipedp ! Syl the TADILEy 0 write

mag W HrivddHfort géﬁ{é‘?glﬁgﬁi\f;‘}%ﬁlt‘ | ¥vdi 6PER k&l ineth HRhAYort Bi@fer goes

ane | mage. i S |rmg§|.s i gnored by the
belowcqrredetgmiteditimeshodh I io neted thatibst desectingithe baiffer ﬁﬂ]}i{l@ﬁﬁ the seamless

arg: Sinply ignore all. i .
il bSO LR B ST e,
Alt@ﬁiéﬁﬁ&%,-thd mr)ﬁilﬁ?rﬁigdif thethudfer fudlnéss thayfieenadeelapkindgnttoneghe fact that a:

command real -tine i nfornati till . t ed.
P o S i T B T b bR RSEEBE Sl oms
duRfs SadtBet nfanhShhent HROE:S i tgalithife meRnatiorBuffen fitltnees afonitored, -

e. vi deo conparison with _hardware processing

g. 1 : ) N
. thessgpise devicerbring pasyed 6 bothicopditionsagalfl ess 1ink, i.e. no

freeze. A_ﬂlﬁugh [ﬁ?eympé:ﬁtign heOldeh hﬁﬁﬁ‘i Blplaif @By dhdiAdhts using dual
i ntenti ona repeated i mage I's skipped. wever, the
laypr ofibl disds having spiod slopediyadks, theinyentipn|ipalso ptable for other record
articul ar when th ' ' ' .
el GRS SRRl BL bty e

e contro

. tyRroBGefeindiion soeaeisgsah yhat eap sufifan groins ingrmahigresdn fagiting gaphbility,

detecting .the inability b ting th i
e o oL AP o B RS Pl B Efove
apSlitABy 1A e RS fbe Afoantiffvidb @BitehtFoakdNRN accdbdihftodstetefiged video

some defect managenent data to a_defect managenent
spesifications inaysilableon geguice detisedlh SoR DN i fabcopleflds a duaklayer

redBOR dildl FESSNBITDIVIAM EdiGntVinid1e lﬁﬁfer HRES cRite@ b RKoftware

recovery process is performed, whichprocess requires a
toal smanightyhape béendopied eartiboizdms awoaltlayry HfDVed¢o disare

| nfor mat it ?snrioté@ filht }nhcﬁis document the word ‘comprising’ does not exclude the
presence of other elements or steps than those listed and the word ‘a’ or ‘an’ preceding an
element does not exclude the presence of a plurality of such elements, that any reference
signs do not limit the scope of the claims, that the invention may be implemented by means
of both hardware and sofiware, and that several ‘means’ or ‘units’ may be represented by the
same item of hardware or software. Further, the scope of the invention is not limited to the
embodiments, and the invention lies in each and every novel feature or combination of

features described above.
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recovery period exceeds the |ocal real-tine
informati on buffering capacity, the source device is
wo eoobaoqgasised as descri bed above. In an enbodi PENTB20ET051286
control process for seam essly recording is arranged
for said sending the stop conppand based on detecting
buffer fullness of the real-tinme information buffer.
ciamnviss noted that the anmbunt of data in the real-tinme
information buffer 32 normally varies, e.g. due to
variations in transfer rate or data rate. However, the
detection of inability to wite may be derived from
detecting that the real-time information buffer is
filled to above a predeterm ned threshold. Simlarly,
the detection of end of the inability to wite may be
1. derived HEaes MetR6ldinpdeiltahe @Afdrivalibmen 4 £3¢61d dafridr ea track on a
real -time infornmation buffer goes bel ow a
recordipplager iz beathofaadiation. 1t is noted that by detecting
| I ness the seanl ess recordin rocess nma
tm%RQNQgBEgﬁ%E%t of the actual reason of thg Pnablllty y
- r¢cording means/ﬂnt reeanding veal-yimetinformasioint which gecofdingymetnsfimicdipde a head

(258 gj?rt I?rg\alﬁlgn%%{e begmm%qulge 0 38?@%&1{_1] o Fﬁ)nglgt?c}ntl}l%%} Eﬁ%

- aflinteday (MY dor tmbﬁbbﬁ shidiine iﬁﬁ‘fmﬁﬁmmideqontmll datadhetwery assource and
def e¢t managenent ces .he real -ti i nformati on

thegeqrding mpap g%"scof‘g ?SJ[P g compaidS N ce devi ce

- akehtnsl wBRYS® o, fvhh@lrd&oﬁﬂ:[gdhé fe@pﬁmambﬁnaueht hough the
i nvention has been mainly explained by, enbodi nents

- detesting a@umbﬂrtwéwrlwpfoe@mm agcthe Fg0idifgiriss for Pesing FEqgeding a
lodal RGKSme iltGinlaiYE Bhfr %ﬂa | Bp Rl Of ﬁié'r&ﬁmr@e hRFmMRbufter,
fecord carfiers suc §§ rectangul ar optical cards,
- serlimea goppmimand tdithrsourardepriemperatilygotsroptingthe tansdr of real-time
Qr.ma storage systemthat may suffer
lnéﬁgnPnﬁF@%Pﬁﬁ |%%§H?n witing capability, e.g. due to
- sending 4 tebuitkecoafimareicto tlttedoiree fayresisning-thetthesfanofaedltime information
roposed net al sp .be applied when a single
aﬁBﬁ%%?tﬁ%ﬂﬁﬁ¥m£W%Wfﬁ’ Egﬁﬁent formatted according to
predefi ned V|deo speC|f|cations is avail able on a

source device . , and has to be copied t
2. dual - | ayEpwewfa@sqi i ‘Eiiﬂ%l vphsFein th Apnoed AN FoEES at least a

fir§ 9&-{3?&112 ﬂyaftho hays se&ma r&fo?cﬁﬁ§ﬁ?r$}Y(4?) i m@&ﬁr& qaﬂt 09iis

ave n copl ed earlier rom’'a dual -
anmd\fomui dhte@cng the inabilifpbp detegtingtthdt g trapsitony 8@@%@@%@“@

po\s/\f?]n of t%? gparnll ?111 qurr ??e%ofb?xi% lg%eq téjﬁi&t w?ﬁ?i%lg gggﬁeé}{:@ﬂﬁé beam ona

er elfenents or s those I'is
diffedent @éco‘rchﬁg laperdae begaeaﬁbrmd:cf; mhrrﬂl tchngisiom ctquizescd pmimdteh@edmg

re | ur h elenents, that any
th @?éf@i eéi“ at@&%’fst{ex?gfﬁp?c‘ he scope of the clains,
that the invention nay be inpl enented by means of bot h

hardmare and software, and that  several ? %{ or )
"units' ]ngcq;@ c,lzg@p@ gb(ﬁ@lg}jz lyghefq%the control unit (20) is arranged for said

sending the stop command based on detecting that last data has been written on the current
recording layer, and/or for said sending the resume command based on detecting that the

beam is positioned on the next writing position on the different recording layer
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sanme item of hardware or software. Further, the scope

of the invention is not limted to the enbodi nents,
w@pstba23 nvention lies in each and every novePCT/ERDUYES1286

or conbi nation of features described above. CLAI MS: 1.

Devi ce for recording real-tirq? information on a record

carrier in a track on a recording |ayer via a beam of

4. radi ati Ofgyidd R HEMECR TN, wheReh the cbRED bt (XD) RERfsged for
for recording real-tinme information, which recordin
perfasming 3 eabibradion aracessen thodifiersat BBy ebetrs 531‘5 FFé‘dﬁlgéﬁﬁ gpume
cohAdi@tion and a real -time information buffer (32), -

an interface (34) for transfer of real-tine

i nformati on and control data between a source and the

recor di neans, .t he. c ro i ' 3 .
5. and - arig%Vﬁ?er%lcla&rﬁth 1n(c2381§n lf (I\)Vrhglae\%a?tlhf: g&#ﬂgg gfr}lg ﬁ?g Hgt‘%%ﬁged for said
dete@itlg-thd fmbilityf or demdctingthat welteeots lye aocurred pibidhtrgquie an error

wite infor ion on the record caryie or.a.perio .
recB YA RO, WO b At d et hrochon B itece lsgpl EpHe Hlormation
buld hpacit9f the real-tinme information buffer, -

sending a stop command to the source for tenporarily

interrupting the transfer of real-tinme information
6. rom t hepSqur £64aiRBfin c1sifnd wiilrcth {1 SHTR AR & drPnbfBfor said

source for resum ng the transter of real -time” )
seridivfgcthersiop commbbdbasdd o deteatigpg bhffer fullhess phtb irdal-tipnerpformation
bj&nd@d. 2. Eqviq%: Shgymed in claim1, wherein the
UHEAPYE BB ?le%éﬁﬁ?.ses at least a first recording

| ayer (40) and a second recording |ayer (41), and the
- control wunit (20). is.arranged for said, detecti t he
7-i nabi | i tYeHige Sotied Heplaims - Wherpig s e LD arrtged for
sai@ YEddBY th¥Fdstiin® GoAEhd bARBd 6 détbRinB@affeOf18esS UElb @A predetermined

recording layer to next witing position of the beam
threfhold. di f f erent recording | ayer has to be perforned,

whi ch transition requires a period exceeding the |oca

real -tinme information buffering capacity. 3. Device as _
8. cl ai med Methollaf rec@rdingtresldinge infremetien fromn apaince PR @ yedord carrier in

arranged for said.sendin .st op command based on
an@%%%%??%@“ﬁ%%gy?gg agg?ggﬁéggugén witten on the
thecéthedéomm@iaregdi ng | ayer, and/or for said sending the

resune nrend. based on detecti.ng that .the beamjs .

- dEiGeiing BROGSA AR BREUHE Y PR BB PTG o PAE information on the
rec@td Ea8H@%br 4 féﬁ%@ké&din?‘ﬁ%d’al rd2RMing enfBsntioaibuEetiigtaphoitym

2, wherein e control unit (20) js arranged for )
- senglitecy siemepramant toiheatortss fontempeiarilyrinteHuptyertrags fenpf real-time

infoftlon BRLOME sS@kd af@ndi ng- t he resume command.

- sending a resume command to the source for resuming the transfer of real-time information

after detecting that said inability has ended.

9. Method as claimed in claim 1, wherein the record carrier comprises at least a
first recording layer (40) and a second recording layer (41), and said detecting the inability
comprises detecting that a transition from a current writing position of the beam on a current
recording layer to next writing position of the beam on a different recording layer has to be

performed.



5. Device as clainmed in claim1, wherein the contro

unit (20) is arranged for said detecting the inability
whygoodaoaes i ng that wite errors have occurred IT/DB2005/051286

require an error recovery process, which process

requires a period exceeding tﬂp | ocal real-tine

i nformati on buffering capacity. 6. Device as clained

10i N ¢l ai Nedmputhte)r&drimiphRiu6oit ferbrdifdl ihformSon, Shith hedpees is

for said sending the stop command based_ on detecting
opesaiivedp causp ppEasssser torneeora e mathed asplaimad in damutiet er
above a predeterm ned threshold. 7. Device as clained
inclains 1, wherein the control unit (20) is arranged
for said sending the resume command based on detecting
buffer fullness bel ow a predeterm ned threshold. 8.
Met hod of recording real-tine information froma
source on a record carrier in a track on a recording
| ayer via a beam of radiation, the nethod conprising -
detecting, while recording the real-tine information,
an inability to wite information on the record
carrier for a period exceeding a local real-tine
i nformation buffering capacity, - sending a stop
conmand to the source for tenporarily interrupting
transfer of real-tinme information fromthe source, and
- sending a resune command to the source for resum ng
the transfer of real-tinme information after detecting
that said inability has ended. 9. Method as clained in
claim1l, wherein the record carrier conprises at | east
a first recording |ayer (40) and a second recording
| ayer (41), and said detecting the inability conprises
detecting that a transition froma current witing
position of the beamon a current recording |layer to
next witing position of the beamon a different
recording | ayer has to be perforned.10. Conputer
program product for recording information, which
programis operative to cause a processor to perform
the method as claimed in claim8 or 9.



