20 May 2005 DESCRI PTI ON DATA RECORDER Technical Field In general, the
present invention relates to a data recording apparat uso. uMpraecs
particularly, the present invention relates to a data recording apparatus
capabl e of properly managi ng data stored on a recordi ng nedi um  and
reproduction information even if the data stored on the recording nedium .
is edited. Background Art In recent years, a variety of optical disks have
been proposed as disk-type information recording nedia renovable froma
recordi ng/ reproduction apparatus. Such recordabl e optical disks are
proposed as nedia having a |argepsterpgerempacity of several gigabytes and
highly.. .expected as nedia for recording an AV (Audio Visual) signal such
as a V|deo signal . Sources supplying digital AV signals to be recorded .
onto such a recordable optical disk include a CS digital satellite
broadcastbagAskgtbﬁﬂERas well as a BS digital broadcasting station and, .in
the future, a proposed ground wave television broadcasting 1 20 May 2005
station. In general, digital video signals supplied by these

Téchnical Field
In;generai; therpiesent'inVention relétes'to a data
1:re¢§rding apparatus.l Mbré bafticﬁiarly; tﬁe'present 
invention ielateé to.a data recordiﬁg'apparatué capable
‘of‘properlf managing data'stored on a recdrdingimédium

ahd‘reproduction information even if the data stdred on

the recdrding medium is edited.

Backg:ound Art
| | In recént yéars;_a variety of optdical disks hafe
. been pfcpbsed aé disk—type‘inﬁormation-recofding media
removable from a récofqing/reproduction.apparétus. Such
recordable pﬁtical disks are proposed as media having é
lérge storaée capacity of several gigabyﬁes and ﬁighly.
‘i.expected asrmedia for recqrdihgran AV'(Auﬁio;Visuali
éigﬁal‘éuch as a vide@ signél- 'Sourcés SupplyingAdigitalr
C AV signa;s‘to be ;eéorded onto such a recordable-optical
disk inciude a CS.digitairsatellite broadcasting‘stétion
f - as well as a BS digital.broadcasting statiop_and;-in the

future, a ﬁroposed ground wave télevisiqn'broadcasting




- sources are subjected to picture conpression normally adopting an MPEG
‘(Moving Picture. Experts Group)-2 technique. A recordi rp apparvatus for
‘recording the signals has a predeterm ned recording rate unique to the
. apparatus. Wen a digital video signal generated by-a digital broadcasting
station is recorded onto the conventional consumer inmage storing nedia,
the digital video signal is decoded and then subjected to a band- limting
_process if an anal og recording technique is adopted. If a digital
recordi ng technique is adopted, on the ofher hand, the digital video
‘signal issoamtckodlecoded and then recoded at a recording rate peculiar to
the recording apparatus by adoption of an encodi ng techni que.

Representatives mof ddiesinj t@gTiecordidgo &£6hal uguppe udey neHBEGL vi deo
t echni que, an MPEG video technique and a DV (Digital Video) technique.

Wth suchssecasdi Dget eehnbaues. taowaeﬁreacéﬂegkbeqonbhbrﬁ%&%m'S decoded
once before being subjected to band-li'mtation and recodi ng processes so

that the o UgtHIE Siakhhy @@&@{ﬁg@&@éungEgggmgge&%ﬁgw prate of an input

.- digital signal conpleting. picture conpreSS| eS not exceed a
3 LSZ?Q?! orddinfled ASIBEN Bnd SR T g e
51gnals has a predetermlned recordlng rate unlque to the

'apparatue. When a dlgltal video 51gnal generated by a
dlgltal broadcastlng station is recorded onnto the |
conventional consumer_iﬁage storing mediaf.the digital

_video signal rs-deceded‘and‘then subjec;edAto-a:bend~
limitingnproeess_if aﬁ enalog_recerdingetechﬁidue.is

--adopted. If a diéitallrecerdingftecpnique is adepted, en
the other haﬁd, the.digital video sigﬁellis opee decoded
and'then recoded'et:a'recording-rete-pecﬁliar'to the
recording epﬁeratus by edoption of an:enceding-technEQue.

" Representatives of the digitai reeording;techﬁique
include an MPEGI1 video technigue, an‘MPEGz‘videe
technique and a DV‘(Digitellvideo) technrque.

With such recordrﬁg'teChnieues,.howeVer, a supplied

“ﬁit stream is dedoded:once'before'beiné sﬁbjected'to

l_band-limitation ahd-recodipg_proeessee so that ther
picture quaiitydeferioretes.: If a tranemission'rate of
an input digitel‘signal completing‘picrure‘compression”

" does not exceed a recording rate of a




deteriorations in picture quality,. it is'possible to adopt a nethod to
record the supplied.video streamas it - is wthout carryingapubposecodi ng.
and recodi ng processes:- on the input dlgltal signal. If the transm ssion
rate of - the input digital signal exceeds the recording rate of a disk
used as the recording medium on the other hand, the digital signal needs
to be decoded. by the  recording/reproduction. apparatus. and then recoded so
that the transmission rate becones | ower than an upper linmt of the
recording rate before the signal is stored in the recording. medi um I'n the

case of adegbtalngygapkoliialsBhsabparaddeptinngndcpariaalbs kate technique
whereby the digital signal is transmtted at a bit rate varying fromtine

to tine, raceiskenecqrding1appacates ¢arabke Ok r ReAnding data, which is
tenporarlly stored in a buffer, in a burst operation is capable of S

uti I zi ngd;b@rm%agsnga@acbwtmfe Budiskyuoed g8 BashabocrpLi on recording

medium efficiently In conparlson wi"t ape reco nigue wth.a

fixed rec . r e.to ed. rotational, - speed f a rotary head. As
descrlbe %%Qe ﬁéE?%& F%tﬁ%g eggetﬁ Brgedart §°25 RE§ 2885 it :
ular, there will be a gredlcted demand for a
139 an

br oadcast
rreggrﬁf‘ﬁgl'/%' ot EERE | SREEKREF aphE erRg: 685afhg procdiaes

on the’ 1nput dlgltal 51gna1 Iif the transmlsS1on rate of
the input digital 51gnal exceeds the recording rgte of a
dlsk used as. the recordlng medlum on the-other hand, the
dlgltal signal needs to be deccded by the 7
recordlng/rep:oductlon-apparatusAand then récoaed So‘ﬁhat
£he tranémisSion'réte.bécomeé iower than én upﬁer limit
of the'recérding rate befbre-the signallis-Stofed in the
- recording mediuﬁﬂ
Inithe éaSe of a.digital-éignal Eransmission
édbpting a‘variable.raté technique'whereby the-digital
signal is-trénsmitted‘at a bit rate.vgryiﬂg ﬁrom time to
time, a'disk recordinglapparatus ééﬁéble Of fecofding
data, which is temporériiy stored in.a buffer, in a bﬁrét
‘operatipn is capable of‘utilizingAthe storage capacity of
. a'disk used as an-information récbrding medium
leffiéiently in comparison with a tape'recdrding.;echnique
ﬁith a fixed'récﬁrdihgrate due to é.fixed.fqﬁational
‘speed of a rotary head.

As described above, in the future where the dlgltal




di sk as a recordlng nedlun1for 'storing a_ broadcasted S|gnal as .a dlgltal
.Ssignal without any processing’ |nclud|ng decodi ng and renpﬁhpgxmﬁocesses in
the sane way as a data streaner.” As.expl ai ned. ahove; as the storage
capacity of a recording .nedi'umincreases, the recordi-ng nedi um-can be
“used for storing a |larger. amount of data such-as video and audio data of.a
program Thus, a disk can be used.for recording a nunber of programs.. In
. consequence,” the user needs to carry out. operations .such as-editing to

wat ch  onb¥od@shikedn gr QG &SP B [ T eHkReNWIRE BY P HAUHGedecor ded

on the disk. If an editing operation is carried out, however, It becones

di fficultatn.nropsy ¥ %w%l@ﬁéﬁ@ngsgwﬂ %ggaf:% S %fh{ pfoduced

i nformation.. Disclosure-of.Inv i nen e pres

provide a5 ta_recqrdi .us capabl perl g data
stored on agge%orgl %Sgﬁe ? %‘gﬁcﬁgorfﬂg r‘rg’lroér‘iin%\fq%é]
descrlptlon of-. the data stored on a recording mediumis edited. 4 20 Nhy
2005 | n HForHaRte? Pﬁlﬁﬁla§&gﬂé%ﬁw%?kp?ﬁv%ﬂ BROCEREADY s provided a

- dat a recordln aggaratus_for Tecording  a data strean1|nclud|ng an-array of
packets &ﬂ éﬁﬁ decoding and recoding processes in the same way

as a data streamer.

As explained abové, as therstdrége-capacity of a’
recording medium incre&éés; ﬁhe-reéorﬂiﬁ§ medium=can bé.
used for'sﬁoring a iarger‘amount of data such as.video
and audio data of a progfam. _Tﬁus, é diék‘éan be used for
recofdiﬁg a pumber of grdgramsa In céﬁséqqence;,the.user

' needs to caf:y out 6pé£atibds-s@ch as-éditiﬁg to watch
qnly desired prograhs‘selected from a gﬁmber of programs
recorded on.the disk.

if an editing operation is carried out, howgver, it

. becomes difficult to properly manage data récbrdea on the

disk and reproduced information.

_ Disélosure of Invention
Embodiments of the present invention provide a
data recording apparatus capable of properly managing
data . stored on a recording medium and reproduced
S information even if description of the data stored on a

recording medium is edited.




information recording medium conprising: first detection neans for
detecting reference-tinme information of said data stream mkirsiosgeneration
means for generating: first continuity information representing continuity
of first time informati on generated on the basis of a detection result
produced by said first detection neans; second continuity information
representing continuity of second tinme information showing arrival tines
of sai d packet s;In descptileace orwif oemat eespetor afdemhief yingeatiomst packet
array including no discontinuity of said first tinme information; and an
of f set vbheeeofisspirdvidedtaf debti orconfibnguspparanid séor vatoerddded f or
each second packet array including no discontinuity of said second tine

i nf or mat aondatand siteearmdi hgciredhagf osinr ecaradl ngfsapdcketst ogoat iamity

~information, said second continuity information and said offset value onto

sai d i nf ohfatnebionecordiraingedtdinmd SlnMays20P5 | n accordance with
anot her aspect of the invention, there is provided a data recordi ng net hod
- adopted in a datiastetddtd cRPRMAIISFSOr IELEOF hdNIrardatAcsSte aam
| information of said data stream;

first generation means for generating:

first continuity information representing
continuity of first time information generated on the
basis of a detection result produced by said first
detection means;

second continuity information répresenting
continuity of second time information showing arﬁival
times of said packets;

identification information for identifying a first
packet array including no discontinuity of said first
time information; and

| an offset value of said identification information

~offset value added for each second packet array including
no discontinuity of said second time information; and

recording  means for recording said first
continuity information, said second continuity

information and said offset wvalue onto said information

recording medium.




including an array of packets onto an information recording nmedi um
conprising: a first detection step of detecting reference thyreoosnformati on
of said data stream a generation step of generating: first continuity
information representing continuity of first tinme information generated on
the basis of a detection result produced in processing carried out at
said first detection step; second continuity information representing
‘continuity of Jecawteidencafwinht kootséowesgeat rofathet inesnoiosai d
packets; identification information for identifying a first packet array

i ncl udi nghexediscoptonidey af dediad reededengentatied nddsprdd odin and an

of fset value of said identification information added for each second
packet ardamy i mekodihgg napthssonsi Mot y refcosaiithgseaondat & mest i mat i on;
and 6 20 May 2005 a recording step of recording said first continuity

i nf or mat iigRs1usiding Seqondaeeay i NYEt YpabREOEMLHER anth sai frefdsetoval ue onto
said information recording nedium |n accordance w th anot her aspect of
the i nveridd@@inghekdiiumh, PEoMbeediAgPr ogram st or age nedi um

a first detection step of detecting reference-time
information of said data stream;

a generation step of generating:

first continuity information representing
continuity of first time information generated on the

basis of a detection result produced in processing

carried out at said first detection step;

second continuity  information representing

continuity of second time information showing arrival
times of said packets;

identification information for identifying a first

packet array including no discontinuity of said
reference-time information; and

an offset value of said identification
information added for each second packet array including

no discontinuity of said second time information; and




for storing a conputer-readable programof a data recording apparatus for
recording a data streamincluding an array of packets iat @a@reoosf or mati on
recordi ng medium conprising: a first detection step of detecting
reference-tinme information of said data stream a generation step of
generating: first continuity information representing continuity of first
time information generated on the basis of a detection result produced in
processi ng car g edreubrdingai dsfep st adet eceicorditep; seidnd £ondt nuity
information representing continuity of second tine informati on show ng
arrival conmdaudtysai dipfocketsionr, 20 Mayi@005 sédendi fi cadnoimuntpr mati on
for identifying a first packet array including no discontinuity of said

r ef er encéntfioraitifopr rid oaiand raseef feeluyabbeoofsasal dinfiemhddisat i on
information added for each second packet array including no discontinuity

of said seeerdihigrnddifigr.mation; and a recording step of recording said
first continuity information, said second continuity information and said

-of fset val ue ontg said-bpHQRABL I Q) FieCOorGiighdedi WAL lh acgerdaiige with
-anot her aspect of the
~invention, there is provided a program storage medium
for storing a computer-readable program of a data
recording apparatus for recording a data stream including
an array of packets into an information recording medium
comprising:
a first‘detection step of detecting reference-time
informétion of said data stream;
a generation step of generating:
first continuity information representing
continuity of first time information generated on the
basis of a detection result produced in processing
carried out at said first detection step;
second continuity information representing

continuity of second time information showing arrival

times of said packets;




invention, there is provided a programto be executed by a conputer to
control a data recording apparatus for recording a dataosugeannsncl udi ng
an array of ‘packets into an information recording nedium conprising: a
first detection step of detecting reference-tinme information of said data
stream a generation step of generating: first continuity information
representing continuity of first tinme information generated on the basis
of a detection idsutifiradimedinfiopnacissi Agrcddened fyonty af Sadsk fir st
detection step; 8 20 May 2005 second continuity information representing
conti nui tpacifetsecardali meinaf wdimd i omshowikgoatinvaky tises afasai d
packets; identification information for identifying a first packet array

i ncl udi ngg¥e HrEeeHinRUiI i odmataich; eference-tine information; and an
of fset value of said identification information added for each second

packet array inghUgiFRSeROvall8CR i dHhid Vi QdnSaf h386Nd: { #End 1 & mat i on;
and a recording step of recording said first continuity information, said

~second copubaul b NfEAER!T A dth Saldokat! selyf) ueigRifqsaLd I or mation
.ng nedium 1In accordance wth anot her aspect of the
discontinuity of said second time information; and

a recording step of recording said first continuity
information, said second continuity information and said
-offset value onto said information recording medium.

In accordance with ancther aspect of the
invention, there is provided a program to be executed by
a computer to control a data recording apparatus for
recording a data stream including an array of packets
into an information recording medium, comprising:

a first detection step of detecting reference—time

information of said data stream;

a generation step of generating:

. first continuity information representing
.continuity of first time information generated on the
basis of a detection result produced in processing carried

out at said first detection step;




invention, there is provided a data recording nmediumfor recording a data
streamincluding an array of packets, wused for storing:ad Migtoogentinuity
information representing continuity of first time information generated on
the basis of reference-tine information of said data streanm second
continuity information representing continuity of second tinme information
showi ng arrival tinmes of said packets; identification information for
identifying a f$esetnd packetnarmaity ncl uth hopmet hirs cont Teprdyefisai d
reference-tine information; and 9 20 May 2005 an offset value of said

i denti fi catitmmuinfyor ot | secadded ifrer eéacbraecdnd psalcketnar rayrived udi ng no
discontinuity of said second tinme information. In accordance w th anot her
aspect oftimtes cifnwedtli packeébere is provided a data reproducti on apparatus
for reproducing a data streamfroman information recording nmediumfor

storing sai d daigemsti®artidic! Ugf emati & I fyr O deAEkEy$ngCanmisdhg:
reproduction neans for reproducing: first continuity informtion

representaRGetConbi-paity Hchidsigti mR | nhosRBLEQALYEPer ated anyithe basis
of reference-tine informati on of said data stream
reference-time information; and

an offset value of said identification information
added for each second packet afray including no
discontinuity of said second time information; and

a recording step of recording said first continuity
information, said second continuity information and said
offset value onto 'said information recording medium.

In accordance with  another aspect of the
invention, there is provided a data recording medium for
recording a data stream including an array of packets,
used for storing:

first continuity information representing
continuity of first time information generated on the
basis of reference-time information of said data stream;

second continuity information representing

| continuity of second time information showing arrival
times of said packets;

identification information for identifying a first

>  packet array including no discontinuity of  said

reference-time information; and




stored in said informati on recordi ng nmedi um second continuity information
representing continuity of second tine information showinga@rgoogal tines
of said packets; identification information for identifying a first packet
array including no discontinuity of said first tinme information; and an

of fset value of said identification information added for each second
packet array including no discontinuity of said second tine information;
and control nears ébfseonvadlei pd respdodinkdn ot iofatsiaird imédbanastiraam f rom
said information recordi ng mediumon the basis of said reproduced

i nf or mat added 10 20+ Vagal2B05 sdavmatcopdakee wddranot haclagprgt afo t he
invention, there is provided a data reproduction nethod adopted in a data

r epr oducdli stoappas it yso £ 0Ofa 1 @PsOckied Ntire Dt Grmadt e from an i nformati on
recording mediumfor storing said data streamincluding an array of '

packets, conprisi NGccorRp@ductiien st gaobhekepr Q8PstNg: 4 rsteeontinuity
information representing continuity of first time information on the basis

of  referigheentiong | nERepati o of pealdqdat a St raamkst oFgoddhctsidif,
|nfornat|on recordi ng nmedi um
apparatus for reproducing a data stream from an
information recording medium for storing said data stream
including an array of packets, comprising:
.reproduction means for reproducing:
first continuity information representing
continuity of first time information generated on the
basis of reference~time information of said data stream
stored in said information recording medium;
second continuity information representing
continuity of second time information showing arrival
times of said packets;
identification information for identifying a first
packet array including no discontinuity of said first
time information; and
an offset value of said identification information
‘added for each second packet array including no
discoﬁtinuity of said second time information; and
control means for controlling reproduction of said

» data stream from said information recording medium on the

basis of said reproduced information.

10




second continuity information representing continuity of second tine

i nformati on showi ng arrival tinmes of said packets; i dentg 4k ¢ atoloon
information for identifying a first packet array including no

di scontinuity of said first tinme information; and an offset value of said
identification information added for each second packet array including no
-di scontinuity of said second tine information; and a control step of

control ling repEinducdcorrdénsai d widdt a sﬁmﬂﬂmmﬁroasgabd i nbor mathon
recording mediumon the basis of information reproduced in processing
carried anvenatospi dhHey oflsctgravizieep. allat® MypZdictiloh agsens@ance with
anot her aspect of the invention, there is provided a program storage nedi um

for storhkagpBedoipUs edaawaﬁ@gm@wtggﬁara@a@aﬂ@é af o e Bppas at us for
recording a data streamincluding an array of packets conprising: a

reproduciihen siePe®h rERIPAUG Ngnrbirhstieant rBHbEY1hHf ohsdibhAN F&Presenting .
continuity of first tinme informati on generated on thé basis of

referencerbi iRyl NfQBELLN 9t r8aind 1%@1%&”1?8% a&eagd den gakkd Hf or mation

recordi.ng medi am second continuity Infornation représenting
comprls ll’lg :

a reproduction step of reproducing:

first continuity information representing
continuity of first time information on the basis of
reference-time information of said data stream stored in
said, information recording medium;

second continuity information reépresenting
continuity of second time information showing arrival
times of said packets;

identificétion information for identifying a first
packet array including no discontinuity of said first
time information; and

an offset value of said identification information
added for each second packet array including no
discontinuity of said second time information; and

a control step of controlling reproduction of said
data stream from said information recording medium on the
basis of information reproduced in processing carried out

> -at said reproduction step.

11




continuity of second tinme information showing arrival tinmes of said
packets; identification information for identifying a fixstaypacket array

i ncluding no discontinuity of said first tinme information; and an offset
val ue of said identification information added for each second packet
array including no discontinuity of said second tine information; and a
control "step of controlling reproduction of said data streamfromsaid

i nformation recdndi rraediamren tWieth basnetdferd nf aspetiton ¢Epr aduced in
processing carried out at said reproduction step. 12 20 May 2005 1In
accor.dangaventtcanot breraspest pafodited nwenptofrah heterageprmyvddas a
programto be executed by a conputer to control a data reproduction '
appar at ugofor stepfiaduciang comslaiar-stdfapidcl yedbfgamn arr ay ofgpackets from
an information recording nmedium conprising: a reproduction step of
reproduci8gorfihgt appAkkRUL! ¥ ol NFrQICRJIAR e RIASENH Mithm COM I Ay of first
time informati on"generated on the basis of reference-tine information of

~said datgnSLERal o8t Qe D S@yshidify.mation recording medium second
continuity information representing “continuity of second tinme information

- showing arrival 4 reproduction step of reproducing:

first continuity information representing
continuity of first time information generated on the
basis of reference-time information of said data stream

stored in said information recording medium;

second continuity information representing

continuity of second time information showing arrival
times of said packets;
identification information for identifying a first

| packet array including no discontinuity of said first

time information; and

an offset value of said identification information
added for each second packet array including no
discontinuity of said second time information; and

a control step of contreolling reproduction of said
data stream from said information recording medium on the
basis of information reproduced in processing carried out

at said reproduction step.

12



times of said packets; identification information for identifying a first
packet array including no discontinuity of  said first ddoi pg, i20b9rmation;
and an offset value of said identification informtion added for each
second packet array including no discontinuity of said second tine
information; and a control step of controlling reproduction of said data
streamfromsaid i nformati on recording nediumon the basis of information
reproduced in pincassérdpmes rvith canotlar sadpeateprbduint | omvetieion,13 20 My
2005 In accordance with anot her aspect of the invention, there is provided
a dat a rtberdi ng gppaideds acqyirgrsimngto Hér ekeangadsblyi an amanstdmor
acquiring the address of a packet at the start of each packet array

i ncl udi ngonoonttstoat dati t yeptoduidt Vah - dpaer4 tior fot | @y rsReaindy acqui sition
means for acquiring offset time information of said packet array; and

recor di ngageanscteamr eenedingnyheaaddeess yof oFai ?Jadk@@:'éet faeaui rad by said
first acquisition neans and said offset tine information acquired by said

second afEYHEAE]ON PESHE] O Gndd dilf QFdid i decording medium In
accordance with another aspect of the invention, there is provided a data
recording method COMULSNGn step of reproducing:
first continuity information representing
.continuity of first time information generated on the
basis of reference-time information of said data stream
stored.in said information recording medium;
second continuity information representing
continﬁity of second time information showing arrival
times of said packets;
identification information for identifying a first
packet array including no discontinuity of° said first
time information; and
an offset value of said identification
information added for each second packet array including
no discontinuity of said second time information; and
a control step of contrelling reproduction of said
‘data stream from said information recording medium on the

basis of information reproduced in processing carried out

at said reproduction step.

13




a first acquisition step of acquiring the address of a packet at the start
- of each packet array including no discontinuity of arriaahafizees
~information; a second acquisition step of acquiring offset tine
information of said packet array; and a recording step of recording the
address of said packet acquired in processing carried out at said first
acquisition step and said offset tine information acquired in processing
carried out at ¥aiagccsecdmice acyh sanddrestagpant co@nthef orveattom,r ecor di ng
medium 14 20 May 2005 |In accordance with anot her aspect of the invention,
t here i stheowi Hedpaopi dgd asn &4 toa agrec ot nom dpgya rasiugy | g icdmpt er - r eadabl e
program conprising: a first acquisition step of acquiring the address of a

packet at the sfardt okcgathipackeimeahkayrdmNChugiingingo ttiesCamdidnt ty of
“arrival-time information; a second acquisition step of acquiring of fset

time inboraabheRedfatatle PaEket &f raych gkiget eooFLly nthshepf dsecordi ng
the address of said packet acquired in processing carried out” at said

first agayeshtl i) epr e S@d L OffS ein Ad FRutl MhHr mation acquired in
processing carried out at said second acquisition step onto an information
recording medi WRcddy 3896 FEFoN 1B ANOEBET ARFRGHL ngl I NUEH ON.
information of said packet array; and
recording means for recording the address of said
. packet acquired by said first acquisition means and said
offset time  information acquired by said second
acquisition means onto an information recording medium.
In accordance with another aspect of the inventiocn,
there is provided a data recording method comprising:
a first acquisition step of acquiring the address
of a packet at the start of each packet array including
no discontinuity of arrival-time information;
a second acquisition step of acquiring offset time
information of said packet array; and
a récording step of recording the address of said
packet acquired in processing carried out at said first
acquisition step and said offset time information

acquired - in processing carried out at said second

acquisition step onto an information recording medium.

14




there is provided a programto be executed by a conputer, conprising: a
first acquisition step of acquiring the address of a pagkgiy alothe start
of each packet array including no discontinuity of arrival-tine
information; a second acquisition step of acquiring offset tine

i nformation of said packet array; and a recording step of recording the
address of said packet acquired in processing carried out at said first
acqui sition stepnancacaxddafitset witle | ahertietn onaapguitr edo£15 20e May 2005
in processing carried out at said second acquisition step onto an

i nf or mat iomeneédomndi rchawesi ikn provadedr dapeegwiatth sabetber madpent fof t he
invention, there is provided a data reproduction apparatus for - '

r epr oducsbgr inglad ac@igaap-reatuale i pfoyradt compreedighi ng medium for storin
packets conposing said data stream ~ conprising: reproduction neans for

reproduci ng the; addiress Rfqud sipacketstalp tHe skaubirohgeask patkelsarray
including no discontinuity of arrival-tinme information and offset tine

i nfor mat bena0fp3alet PRACkeheakkayt Y¥ L r ghcRBRNS HQk cotiiddpg
reproduction Of said data streamfromsaid information recordi ng nmedi um on

the basig 9fssahdifhePEQAYECH: 1 IO PRIHOM nformation;

a second acquisition step of acguiring offset time
information of said packet array; and |

a recérding step of recording the address of said
packet acquired in processing carried out at said first
acquisition step and said offset time information
acquired 1in processing carried out at said second
acquisition step onto an information recording medium.

In accordance with another aspect of the invention,
‘there 1is provided a program to be executed by a
computer, comprising:

a first acquisition step of acquiring the address
of a packet at the start of each packet array including
no discontinuity of arrival-time information;

a second acquisition step of acquiring offset time
information of said packet array; and

a recording step of recording the address of said
packet acquired in processing carried out at said first

acquisition step and said offset time information acquired
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In accordance with another aspect of the invention, there is provided a
data reproduction nethod adopted in a data reproductionp@pparabys for
reproduci ng a data streamfrom an information recording nediumfor storing
packets conposing said data stream conprising: a reproduction step of
reproduci ng the address of a packet at the start of each packet array
including no discontinuity of arrival-tinme information and offset tine

i nf or mat innpobcsasdngacketiadr ayt atd <6 R0 ddyn@ 0DEqu s Clohdm ostspep of
controlling reproduction of said data streamfromsaid information

r ecor di ngnt®dan ni.n perrhdiel drastscoddisar dngdipmoduced i nformation. In
accordance with anot her aspect of the invention, there is provided a

program st or agermegltsbrddide SkDfh NgnS KON S eatlabhe Phoghembef a data
reproduction apparatus for reproducing a data stream froman information

recordi nghaedi unsf opr&b PRENT aPagkehs ¢epPO8LHRLiSARI UalshAals cafdy
conprising: a reproduction step of reproducing the address of a packet at

the St-arfeﬁfo&@&ﬁfaﬁkﬁa@éréﬂréé‘ﬁ' Uiy R SRRkl tYeOb @ A val -time
information and offset tine Information of said packet array; and a

fﬁ?f_.,[ %t@%ﬁ%@io@?%g%%ﬂg rp%‘?f}&eﬂ&’sﬂ LORpBE1RG! Gadpt 3o3Lr eampiigm said

g nmedi um on the
comprising:

reproduction means for reproducing the address of a
packet at the start of each packet array including no
discontinuity of arrival-time information and cffset time
information of said packet array; and

control means for controlling reproduction of said
data stream from said information reccrding medium on the
basis of said reproduced information.

In accordance with another aspect of the invention,
there is provided a data reproduction method adopted in
a data reproduction apparatus for reproducing a data
stream from an information recording medium for storing
packets composing sald data stream, comprising:

a reproduction step of reproducing the address of
a packet at the start of each packet array including no
discontinuity of arrival-time information and offset

time information of said packet array; and

16




basis of said reproduced information. In accordance with another aspect of
the invention, there is provided a programto be executgdy 2@sconputer
to control a data reproduction apparatus for reproducing a data stream
froman informati on recording nediumfor storing packets conposing said
data stream conprising: 17 20 May 2005 a reproduction step of
reproduci ng the address of a packet at the start of each packet array
including no dascoohtnaitysbéparofvatedrtnellnfgr ma¢poadandiohf sef tinme
information of said packet array; and a control step of controlling

reproduckian efatsai gt ré@ah arsbmeamifd ol Seidat DbAr FRldaa iree ondd fgmnmedi um on
the basis of said reproduced information. In accordance wth anot her

-aspect obnt hee aka iON, sd N8I BepSoBlLERIEE b i gecor di ng nmedi um for
recordi ng packets of a data stream said data recording mediumfurther

used for storinguthe, address-ef qﬂp@gketan@ﬁthé@e g?;etctof ach ppgket array

including no discontinuity of arrival-tinme 1nformation an storing offset

ooy SRUBLER! S onirdvak e nhoUmELan, CO%guth gacke), %1
ﬂdata edikggg %QB%E%%PSa computer-readable program of a data
reproduction apparatus for reproducing a data stream
from an information recording médium for storing
rpackets composing said data stream comprising:
a reproduction step of reproducing the address of a
‘packet at the start of each packet array including no
discontinuity of arrival-time information and offset time
information of said packet array; and
a control step of controlling reproduction of said
'”data stream from said information recording medium on the
- basis of said reproduced information.
In accordance with another  aspect of the
 invention, there is provided a program to be executed by
a computer to control a data reproduction apparatus for
reproducing a data stream from an informafion. recording

medium for storing packets composing said data stream,

comprising:
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conprising: a controller for managing a data streamon the basis of a
first packet array including no discontinuity of referencgsgi2oes
“information and a second packet array including no discontinuity of
arrival-tinme information; and a user interface for issuing a command to
delete a portion of said data stream 18 20 May 2005 wherein, when a
command to delete a portion of said data streamis issued, said controller
executes contreal repraddcathoof tsep wél vepobdudényi theatddnessnbdramti on for
identifying said first packet array for each second packet array so that
sai d i dephtkéetatdtonthenforamt | off fexclsaipdchkietst a pog eti nylfay ndoeso not
change. In accordance with another aspect of the invention, there is
provi deddasdahaigditingrmeihadaiadapiced i randalon edid | SO SPPar ahsls
conprising: a controller for managi ng a data streamon the basis of a
first pagkpbrmst 2dn iACI NG RKetdiaseanti BHigty of reference-tine
information and a second packet array including no discontinuity of
arrival-time inforamtd, oy & Hseint MRIfAcerdfohsstidly & cogrand to

del ete
~data stream from said information recording medium on the
basis of said reproduced information.
In accordance with another aspect of the
invention, there is provided a data recording medium for

recording packets of a data stream, said data recording

medium further used for storing the address of a packet

‘at the start of each packet array including no
discontinuity of arrival-time information and storing

offset time information of said arrival-time information

- for eaéh packet array.

In accordance with another aspect of the
invention, there is provided a data editing . apparatus
comprising:

a cbntroller for managing a data stream on the

- basis of a first packet array including no
discontiﬁuity of reference—timé information and a

_ second packet array including no discontinuity of
arrival-time information; and |

a user interface for issuing a command to delete

a portion of said data stream,

18



a portion of said data stream wherein, when a command to delete a portion
of said data streamis issued, said controller executeso gghthet to add an
of fset value of identification information for identifying said first
‘packet array for each second packet array so that said identification
information for said first packet array does not change. 19 20 May 2005 1In
accordance with another aspect of the invention, there is provided a

progr am st or age wisdietin f owhest of | ogmaaadnpit edelleadabd e ppragioam 0 be
executed by a conputer for controlling a data editing apparatus

conprisi 8gid{ datgonritrdrer ikorigenagi Ngsai datd st FeRMe N d:fcbasss of a
first packet array including no discontinuity of reference-tine

i nformatbgArapd atgecondd pagket ogirsdy el Wi ng£no s desGANt i i { yn Of
arrival-tinme information; and a user interface for issuing a command to

del ete ajppgihiy Q.'lo?if A3 di &’é‘ﬁé‘l%ﬁ; fam 3a‘ME?rﬂP £ /B80KRC @ﬁw grdelete a

portion of sald data streamis contro execute (0] ad](:j an

of fset valug ofigent ';Ja&mogfﬂfr%t'a@aéorsam?e%'e&wmcsaae dofirst

packet array for each's

information for said first packet array does not
change.

In accordance with another aspect of the
invention, there is provided a data editing method
adopted in a data editing apparatus comprising:

a controller for managing a data stream on the
~basis of a first packet array including no
discontinuity of reference~time information and a
second packet array including no discontinuity of
arrival-time information; and

a user interface for issuing a command to delete
a portion of said data stream,

wherein, when a command to delete a portion of
said data stream is 1issued, said controller executes
control to add an offset wvalue of identification
information for identifying said first packet array for
each second packet array so that said identification

information for said first packet array does not change.
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~packet array so that said identification information for said first packet
array does not change. In accordance w th another aspect,pf{,,{hgosi nvention,
there is provided a programto be executed by a conputer for controlling a
data editing apparatus conprising: 20 20 May 2005 a controller for
managi ng a data streamon the basis of a first packet array including no
discontinuity of reference-tine information and a second packet array

i ncl udi ng no di sbont iamdictrylaat-ear r wiah- t i aecthdor metspert and a uker
interface for issuing a coormand to delete a portion of said data stream
~wher ei n, inkentacapmrhedet d depedei @eont iprdgehmsatdragat acdtim@amfoirs i ssued,
control is executed to add an offset value of identification information

for idenktéying aSo'tidﬂn]gfdtre;‘lt—ﬂé@@iié@ilear}?%gf@fﬁ eachhsesrdupagkedy agray so
that said identification information for said first packet array does not

change. tampGeerdancg W tBnepeinergaspect ggfat h%diiﬂl\fﬁgrt i Qr?paEQ%ﬁ@ i's
provided a data editing apparatus ~conprising: controller for managi ng a
data strggm,ensthg.basis of a packet array including no discontinuity of

arrival -
a controller for managing a data stream on the

basis of a first packet array including no discontinuity
of reference-time information and a second packet array
including no discontinuity of arrival-time information;
and

a user interface for issuing a command to delete a
portion of said data stream,

wherein, when a command to delete a portion of
said data stream is issued, control is executed to add an
offset value of identification information for
identifying said first packet array for each second
packet array so that said identification information for
.said first packet array does not change.

In accordance with  another aspect of the
‘invention, there is provided a program to be executed by a
computer for controlling a data editing apparatusr

comprising:
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tine information showi ng an arrival time of each packet; and a user
interface for issuing a command to delete a portion of gaid, daba stream
21 20 May 2005 wherein, when a command to delete a portion of said data
streamis issued, said controller executes control to add a start tinme of .
~a time axis of said arrival-tinme information for each packet array. In
accordance with anot her aspect of the invention, there is provided a data
edi ting net hod adoptetdrohlarddicr mdhbghggappadatus congdm Siong: the
controller for managing a data streamon the basis of a packet array

i ncl udi npagdsdogcent finkt ypatke8r hirvaly- tinad udifey s | anssbawingiap arrival
time of a packet; and a user interface for issuing a conmand to delete a

portion of saifdrdaice-stimeamniviehst fon WAEA & COBHBAE tRdlRlet graaportion of
said data streamis issued, said controller executes control to add a

start tipRcOhdendi T ayhiscehtialdtyards valmtinviB Jthter ML 8hnhpfogach packet
array. In accordance with another aspect of the invention, there is
provi dedygqprogram storage nmedium for storing a conputer-readable program

to be executed by a
a user interface for issuing a command to delete a

portion of said data stream,

wherein, when a command to delete a portion of said
data stream 1is issued, contrel 1s executed to add an
offset value of identification information for identifying
said first packet array for each second packet array so
that Said identification information for said first packet
array does not change.

In accordance with another aspect of the
invention, there is provided a data editing apparatus
comprising:

controller for managing a data stream on the basis
of a packet array including no discontinuity of arrival-
time information showing an arrival time of each packet;
and

a user interface for issuing a command to delete a

portion of said data stream,
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conputer for controlling a data editing apparatus conprising: 22 20 My
2005 a controller for managi ng a data stream on the basiswuef aopacket
array including no discontinuity of arrival-tine informati on showi ng an
arrival tinme of a packet; and a user interface for issuing a command to
delete a portion of said data stream wherein, when a command to delete a
portion of said data streamis issued, said controller executes control

to add a start tWwheregin,a vhee axi somhasdi do adelede-td meprinbor nati on for
each packet array. In accordance with another aspect of the invention,

t here i sspidvidedaa progaramitso heserdcut edidly ceantcoopleer darcwamd rol ling a
data editing apparatus conprising: a controller for nmanaging a data stream
on the bastsodf teo packetaarstyrt nalivwdi ngfnaa ditseent kRdist yobf sargival -ti me
information show ng.an arrival time of a packet; and a user interface for

i ssui ng- aredowaRAgin® def@hetidddd eachf paakdtdatasgtream wherein, when a

command to delete a portion of said data streamis 1ssued, said controller
execut es In accordance with another aspect of the invention,

there is provided a data editing method adopted in a data

editing apparatus comprising:

a controller for managing a data stream on the
basis of a packet array including no discontinuity of
-arrival-time information showing an arrival time of a
packet; and

a user interface for issuing a command to delete a
portion of said data stream,

wherein, when a command to delete a portion of
said data stream is issued, said controller executes
control to add a start time of a time axis of said
arrival-time information for each packet array.

In accordance with another aspect of the
invention, there is provided a program storage medium for
storing a computer-readable program to be executed by a

'computer for controlling a data editing apparatus

comprising:
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control to add a start tinme of a tinme axis of said arrival-tine
‘information for each packet array. 23 20 May 2005 In acgopmgdaneesw th
anot her aspect of the invention there is provided a data recording
apparatus -conprising: creation neans, which is used for creating: first
continuity information representing continuity of first tinme information
and second continuity information representing continuity of second tine
i nformati on whera f costrohper nflommaheoagisg tao Betasextraamrapni nfley mat i on
showing a relation between time information of a data stream i ncluding an
array ofbpatketst and phekst addraysesnchndisagi heseddpdondbhiibbyt yof

i nformati on when second nmap information is to be used as said map

i nf or mat kenivadrtinecanrtidgna®Eans, sWbivehgi samsedrfiofalr eedfdi NE  zHai d first
continuity information and said second continuity information, which are
creat ed pycksaidaggeati on means, when said first map information is used,;
and said second continuity information created by said creation neans when

sai d second map § RfQIAMBL{IQrdR USRd-issuing a command to delete a
poxtion of said data stream,

wherein, when a command to delete a portion of

salid data stream is issued, said controller executes

~control to add a start time of a time axis of said

arrival-time, information for each packet array.

In accordance with ancther aspect of the
invention, there is provided a program to be executed by

a computer for controlling a data editing apparatus

comprising:
a controller for managing a data stream on the
basis of a packet array including no discontinuity of
- arrival-time information showing an arrival time of a
.packet; and
a user interface for issuing a command to delete
a portion of said data stream,
wherein, when a command to delete a portion of
said data stream is issued, said controller executes
control to add a start time of a time éxis of said

arrival-time information for each packet array.
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24 20 May 2005 In accordance with another aspect of the invention, there
is provided a data recording nmethod conprising: a creatiznusg eposwhich is
executed for creating: first continuity information representing
continuity of first time information and second continuity information

- representing continuity of second tine information when first map
information is used as map information showing a relation between tine
information of T dagscsrdeamei ncvidhng awtdremy ebppatketsfandheheir
addresses; and said second continuity information when second map

i nfor mat ioMehsipsedlarsaid wapviiddet mat iderta arebordiegorndipagastuep, which
is executed for recording: said first continuity information and said
second cootpritipgi:nformati on, which are created in processing carried out
at said creation step, when said first map information is used; and said
second conti nui tardatfiammaidans creeield is upeacessi ageeariniged out at said
creation step when said second map information is used. In accordance with

another aspect dafiddie iB8¥aRtineAty herenifsrppevicded argpegsamtSiey age
medi um. for storing a conputer-readable programto be executed by a
_conput erqof@NRGHSHNG.0of first time information and second
continuity information representing continulty of
second time information when first map information is
to be used as map information showing a relation
"between time information of a data stream including an
-array of packets and their addresses; and
said second continuity information when second
map information is to be used as said map information;
and
recording means, which is used for recording:
said first continuity information and said
second continuity information, which are created by
said creation means, when said first map information is
used; and
said second continuity information created

by said creation means when said second map information

is used.
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25 20 May 2005 a creation step, which is executed for creating: first
continuity information representing continuity of first ol a®, i2069r mati on
and second continuity information representing continuity of second tine
information when first map information is used as nmap information show ng
a relation between time information of a data streamincluding an array of
packets and their addresses; and said second continuity information when
second map i nf dim@ccerdancgswdthsasatdemapspetioradt tlon; invent izomecor di ng
step, which is executed for recording: said first continuity information

and sai dtkerents womtiided ey dattorseprding whe thodirengrdatiedi:i n processi ng

carried-out at said creation step, when said first map information is
used; and sai d secordtdéont shept ywhhflorimatd:@mruteeatted icreapingessi ng carried
out at said creation step when said second map information is used. In
accordance ‘wi t h fdnatther aspedhudfcyt he infeiddidrin t henegrequrmvimded a
programto be executed by a conputer, conprising: 26
continuity ‘of first time information and second
continuity information representing continuity of second
time information when first map information is used as map
information showing a relation between time information
©0f a data stream including an array of packets and their
addresses;rand
said second continuity i1nformation when second
map information is used as said map information; and
a recording step, which is executed for recording:
said first continuity information and said second
continuity information, which are created in processing
carried out at said creation step, when said first map
information is used; and
said second continuity  information created in
processing carried out at.said creation step when said
second map information is used.
In accordance with another aspect of the
inventicn; there 1s provided a program storage medium

for storing a computer-readable program to be executed by

a computer, comprising:
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20 May 2005 a creation step, which is executed for creating: first
continuity information representing continuity of firstmiﬁgfgmngornation
and second continuity information representing continuity of second tine
information when first map information is used as map i nformati on show ng
a relation between tinme information of a data stream including an array of
packets and their addresses; and said second continuity information when
second map i nf @ ratdadriars aisgd adiisdl d.smexdafredheidorreadrichga recor di ng
step, which is executed for recording: said first continuity information
and sai d second figent i nuidgntfurdyat i onin fdiedt Bsre Cr eaégeesenipiragessi ng
carried out at said creation step, when said first map information is

used; andofaifusegondoeontsiwity infRr mtheprfheabad i SngPragassidg carried
out at said creation step when said second map information is used. In

accor danggnpd Lit; 2pothgt AsRach dfetfiteddNEntLom ; Lhete b POV ded a data

recordi ng appar at conpri si ng: m natd on neans termning a type
of an  opefati;on idhat3Y dufe a3 SL GRIL ' 06 uding;an array 9f packets: 27
map information showing a relation between time
information of a data stream including an array of
packets and their addresses; and
said second continuity information when second map
information is used as said map information;
and
a recording step, which is exeéuted for
recoxrding:
said first continuity information and said second
continuity information, which are created in processing
carried out at said creation step, when said first map
information is used; and
said second continuity information created in
processing carried out at said creation step when said
second map information is used.
In accordance with  another aspect of the
invention, there is provided a program to be_executed by a

computer, comprising:
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20 May 2005 control wunit, which is used for creating: first time-axis
information representing a time axis of first tine infaoromtj @oand second
time-axis information representing a tinme axis of second tinme information
if said determ nation nmeans determnes that said type of said recording
operation is a first type; said second tine-axis information if said

determ nation neans determ nes that said type of said recording operation
is a second typeg andatecor diteg, unitiiciwhish dxecused! foor r eceatding: first
continuity information and said second continuity information if said type
of sai d. fiestr dicvgrioperat iaficrmadebar ni&etke $ ©nbengaicdnfimssi thyper and
second continuity information if said type of said recording, operation is

det er m nedrke hengai thseatntidypend IskReepréameenyith anebheetaspect of
the invention, there is provided a data recording nethod conprising: a

det erm D@é%)@@_séheﬂn@f datteriifindora daRAP! tale OREIAMAN IO wRERrd a data
streamincluding an array of packets; a control step, which is executed

mmcre_aﬂeg't mé® A0 MpnAQQ3 fd rebedi B8 RS IFOFRION E6RLESENINg a
a.. relation between time information of a data stream
including an array of packets and their addresses; and

sald second continuity information when second map
informétion is used as said map information;
~and

a recording step, which is executed for recording:

said first continuity information and said second
continuity information, which are created in processing
carried out at said creation step, when said first map
information is used; and

- sald second continuity information created in
'processing carried out ét said creation step when said
second mep information is used.

In accordance with another aspect of the
invention, there is provided a data recording apparatus
comprising:

| determination means for.determining a type of an

operation to record a data stream including an array of

A packets;
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axis of first time information and second tinme-axis information
~representing a time axis of second time information if saimdytype of said
recording operation is determned to be a first type in processing carried
out at said determ nation step; said second tine-axis information if said
type of said recording operation is determned to be a second type in
processing carried out at said determ nation step; and a recording step,
whi ch i s execut epritgrolr ewditdi mpichf ilssusedntfiomuicrgatmhgr mati on and said
second continuity information if said type of said. recording operation
is determ ned tdistsacdmbiraztst yipefommt satondpresentungy anftoimation if
said type of said recording operation is determ ned to be said second
type. |axascorfantersit htanet hemfaepecionf did isweorid on;itdreaseisd s

provi ded a program storage nediumfor storing a conputer-readable pr ogr am
to be exenﬁomdabyoa reppedent oonpra sitngne a aeter mhatderorst ept ofe
determning a type of an operation to record a data streamincluding an
array of inflariket Sona idonsdod skeprmidhiathons exaout adtkomiaeeatimg: 29 20
May 2005 first tinme-axis information representing a tinme axis of first
time infeapattope adfl setOnteddmBiraXicperation is a first type;

said second  time-axis information if said

- determination means determines that said type of said
recording operation is a second type; and

recording unit, which is used for recording:

first continuity information and said second
continuity information if said type of said. recording
operation is determined to be said first type; and

second continuity information if said type of said
-recording, operation is determined to be said second type.

In accordance with  another aspect of the
invention, there 1is provided a data recording method
comprising:

a determination step of determining, a type of an

-operation to record a data stream including an array of

packets;

a control step, which.is executed for creating:
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information representing a tinme axis of second time information if said
type of said recording operation is determned to be a fd ksy dogpe in
processing carried out at said determ nation step; said second tine-axis
information if said type of said recording operation is determned to be a
second type in processing carried out at said determ nation step; and a
recording step, which is executed for recording: first continuity
information and fdais¢ sesvadaxsentimisinatitfor mepiresentisgi dat yppieneof sai d
recording operation is deternmned to be said first type; and second
continuiéyisnfofmafivati ftime d 1yberndtsea d ankcoreliorgd opeirettaois s
determ ned to-be said second type. In accordance w th anot her aspect of
t he i nvehnfonpatidwer erepresavitdey aa priogramad:a be ekecdwthdy @inmonput er,
said programconprising: a determnation step of determning a type of an
oper at i ommformaetbon afdatad &t tyeen bificladicdhgresoadimy oberpadkat sis 30 20 May
2005 a control step, which is executed for creating: first tinme-axis
i nf or matdebteremedend iy & first type in processing carried out at
said determination step;
said second time-axis information if said type of
sald recording operation is determined to be a second type
in processing carried out at said determination step; and
a recording step, which is executed for recording:
first continuity information and said second
continuity information if said type of said. recording
operation is determined to be said first type; and
second continuity information if said type of said
recording operation is determined to be said second type.
In accordance with  another  aspect of the
invention, there is provided a program storage medium for
- s8toring a computer-readable program to be executed by a
- computer comprising:
a determination step of determining a type of an
operation. to record a data stream including an array of

packets;

a control step, which is executed for creating:
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time axis of first tinme information and second tinme-axis information
representing a time axis of second tinme information if ®mawgy taype of said
recording operation is determned to be a first type in processing carried
out- at said determ nation step; said second tine-axis information if said
type of said recording operation is determned to be a second type in
processing carried out at said determ nation step; and a recordi ng step,
whi ch is execut édifsr triseoerdiing: iffoxnattbm i mepnesemfrdmngat aontame sai d
second continuity information if said type of said recording operation is
det erm nedito bé séidstirsimeypinfandaseoondamdntsewdty itdfmos+rmtion if said
type of said recording operation is determned to be said second type. In
accor dantafwirmhtanant heepaspeatinf the timwenikos, dhersedendravimed a data
reproduction apparatus for reproducing a data streamincluding an array

of -packetafbroataoni nfforgmid onypec i fgid N"edcdlingORlSitAdn 3ils 20 May
2005 reproduction neans for reproducing at |east one of first tinme-axis
infor”BtH@ﬂeEﬁDﬁ§§9@3rﬁbaatEH%s@X$§pe in processing carried out

at said determination step;

said second time-axis information if said type
of said recording operation is determined to be a
second type 1in ©processing carried out at said
determination step; and

a recording step, which 1is executed for
recording:

first continuity information and said second

“continuity information if said type of said recording
operation is determined to be said first type; and

second continuity information if said type of said
recording operation is determined to~be said
second type.

In accordance with another aspect of the invention,
there is provided a program to be executed by a computer,
sald program comprising:

a determination step of determining a type of an
operation to record a.data stream including an array of

packets;
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of first time informati on and second tine-axis information representing a
tinme axis of second tine information from said informatioonay eoos di ng
medi um and control neans for controlling reproduction of data fromsaid
i nformation recordi ng mediumon the basis of information, reproduced by
said reproduction neans. In accordance with another aspect of the
~invention, there is provided a data reproduction nethod adopted by a data
- reproducti on apparcaniscdlorstampnrddudi nigg exdata et risamdredtuidigyg an array of
packets froman information recording medi um conprising: a reproduction
step of reprodudiingtat |East-aonie ofirdfiostattiione- axiepradeortinii on a
representing a tinme axis of first time information and second tine-axis
i nf or mat camer epriesent | figrst t € ivee axnfovhaseonndnt e cdrrf arinmt-4zo0n f rom sai d
i nformation recording mediunm and a control step of controlling
repr oductihdorobtidat arépoassatdngnf ar meimen seter dbhg gmebndn animde basi s
of information reproduced in processing carried out at said reproduction
step. 32iRfolmyt2005 ifl nea@cd ot gpscewiddi dnpéberdaspecbetbtibg iinvention,
there i-s provided a program storage nmedium for storing a conputer-readable
program gétarflahad to be a first type in processing carried out
at said determination step;
said second time-axis information if said type
of said recording operation is determined to be a
second type 1in ©processing carried out at said
determination step; and
a recording step, which is executed for
recording:
first continuity information and said second
continuity information if said type of said recording
- operation is determined to be said first type; and
second continuity information if said type of
saild recording operation is determined to be said second
type.
In accordance with  another aspect of the
invention, there is ©provided a data reproduction
apparétus for reproducing a data stream including an

array of packets from an information recording, medium,

comprising:
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reproduction apparatus for reproducing a data stream including an array of
packets froman information recording nmedi um conpri singio &afeppegducti on
step of reproducing at |east one of first tine-axis information
representing a time axis of first tinme information and second tine-axis
information representing a tinme axis of second tine information fromsaid
“information recording nmedium and a control' step of controlling
reproduction of rereedi¢oheraingaist of pat reprogoeridionganedieamtoronde basi s
of information reproduced in processing carried out at said reproduction
step. | nodcddrmddndeimg tdx Bnolhépraspdcn afephesennyegt koninehereis s
provided a programto be executed by a conputer for controlling a data
repr oducbifon Appatat usimé or ivefoduci og a #ed a SHgweam | nadiwdingrian array of
packets froman information recording nedium conprising: 33 20 May 2005
-a reprodiafoamastiem ofrepeeseditcimg at keast gresofofi rsdcdhde-was
information representing a tinme axis of first tine information and second

time- axi $nifBreEAEICIONE r IR P £5@ N1 h B rAati R P65l Rl tih e ahaf or mat i on
from said information recording nmedium and a control step of controlling
reproduction of &0l means for controlling reproduction of
data from said information recording medium on the
basis of information, reproduced by said reproduction
means.
In accordance with another aspect of the
invention,-there is provided a data reproduction method
adopted ° by a * data reproduction apparatus for
reproducing a data stream including an array of packets
from an information recording medium, comprising:
a reproduction step of reproducing at least one
of first time-axis information representing a time axis
of first time information and Second time-axis
information representing a time axis of second time
information from said information recording medium; and
a control step of controlling reproduction of
data from sald information recording medium on the

basis of information reproduced in processing carried

out ‘at said reproduction step.
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fromsaid information recording nediumon the basis of information
reproduced in processing carried out at said reproductionusiemos!n
accordance with another aspect of the invention, there is provided a data
recordi ng apparatus for recording a data streamincluding an array of
packets onto an information recording nedium conprising: acquisition
means for acquiring information on discontinuities of first tine

i nformati on ref ey edargobyancepr odiithi omndesr of asmiattat afst r elae and
acquiring information on discontinuities of second tine information

ref erredingebyiangi vidheté nés opreuidepackepspganc retordigng medismf or
recording informati on showi ng whether or not a discontinuity of said
second tifpe bhborimati en edmgbstdetnweadablbi r propacket @f ray idstading no
discontinuity of said first tine information and a second packet array,
whi ch fokkpwedsaitd o r spppaekeis &oprayrapdodnehindesanodgtscontiauhty of
said first time 34 20 May 2005 information, in accordance with said

acqui redintnbhenmat i ¢h Omsed @ dbSCOPLEREEEI €$rok @GCOrdanean a1 dn anot her
aspect of the invention, there is provided a data recordi ng nethod

adopt ed i-8cardahg meears RbrRal saids for recording a data stream
i ncluding an array of packets onto an
' a reproduction step of reproducing at least one
of first time-axis information representing a time axis
of first time information and second time-axis
information representing a time axis of second time
information from said information recording medium; and
a control' step of contreolling reproduction of
data from said information recording medium on the
basis of information reproduced in processing carried
out at said reproduction step.
In accordance with another aspect of the
invention, there is provided a program to be executed by
a computer for controlling a data reproduction apparatus
for reproducing a data stream including an array of

packets from an information recording medium, -

comprising:
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i nformation recordi ng medium conprising the steps of: acquiring
information on discontinuities of first tinme informatiom ueferoned to by
reproduction tinmes of said data stream and acquiring information on
di scontinuities of second time information referred to by arrival tines of
sai.d packets; and recording informati on show ng whet her or not a
- discontinuity of said second tine information exists between a first
packet array ind udinnpdustdiosc aritemnyiflt ywerofodsmiichdf iatstladste ansf arfrati on and
a second packet array, which follows said first packet array and includes
~no di scofitkati thimef-agdisd fifetmdtiien repoesantdng ian aieer danee afi t h sai d
acquired information on said discontinuities. 35 20 May 2005 1In
accor danferstt hiarot hefoampeton ohnthesé it tdme-thése irsfqpmemiided a
program storage nediumfor storing a conputer-readable programof a data
recor di ngepppacat isgf ar timecondingf datandt team iinddseiarg can @rdmay of
packets onto an information recording nmedium conprising the steps of:

acqui ri ngaiaf ohrethePien gessPAihfUhdédBImOfaddrst tinme information
referred to by reproduction tines of said data stream and acquiring

~information on Adi &EAMJINWdE%H0Of coReNd itidTerd ¥ Rfmtian Jrefgfwed to by
arrival times of said packets; and

from said information recording medium on the basis of
information reproduced in processing carried out at said
reproduction step.‘

In accordance with another aspect of the invention,
there is provided a data recording apparatus for recording
a data stream including an array of packets onto an
information recording medium, comprising:

acquisition means for acquiring information on
‘discontinuities of first time information referred to by
reproduction times of said data stream and acquiring
information on discontinuities of second time information
referred to by arrival times of said packets; and

recording means for recording information showing
whether or not a discontinuity of said second time
information exists between a first packet array including
no discontinuity of said first time information and a
second packet array, which follows said first packet

> array and includes no discontinuity of said first time
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recording informati on showi ng whether or not a discontinuity of said
second tine information exists between a first packet aig ayyizekudi ng no
discontinuity of said first time informati on and a second packet array,
which follows said first packet array and includes no discontinuity of
said first tine information, in accordance with said acquired information
on said discontinuities. In accordance wi th another aspect of the
i nvent i oahforetddns pr ot dedaacprdgham t o widhexecsted byagqudmpdt er for
controlling a data recording apparatus for recording a data stream
i ncl udi ngnaeraartdproforpackiat sditoenahnuibfiesnat i on recordi ng medi um
conprising the steps of: 36 20 May 2005 acquiring information on
di scontinuities Iof feesbriiamed nfwitht i anotierredspedy reproduation tines
of said data stream and acquiring information on discontinuities of
second tinmeenmfiomnyat thareefes redovddad arrdyied tdgmsrdingan@tpacket s; and
recordi ng informati on showi ng whether or not a discontinuity of said
second t hgepitRior mat homi L Sféco?@ﬁ‘ﬁ?‘eﬂaﬁpiféﬁﬁsp@é@i@tr@éé@&iih@déldi ng no
di scontinuity of said first time informati on and a second packet array,
which fohhews saidabi r shchaekely ankay a4ty NJaudes N cdi s ing ty of

n

said first tinme information,
‘ information recording medium, comprising the steps of:

acquiring information on discontinuities of
first time information referred to by reproduction
times of said data stream and acquiring information on
discontinuities of second time information referred to
by arrival tiﬁeS'of said packets:; and
recording information showing whether or not a
~discontinuity of said second time information exists
between a first packet array including no discontinuity
of said first time information and a second packet
array, which follows said first packet array and
inéludes no discontinuity of said first time
information, in accordance with said acquired information

on said discontinuities.
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accordance wth said acquired information' on said discontinuities. In
.accordance with another aspect of the invention, there Josupraeuogded a data
reproduction apparatus for reproducing a data streamincluding an array of
packets froman information recording nedium conprising: reproduction
means for reproducing informati on showi ng whether or not a discontinuity
of second tine information referred to by arrival tinmes of said packets
exi sts between anfecsprgasket wathagnphbéudasgeno ofli skenthmantyomwf first
time information referred to 37 20 May 2005 by reproduction tines of said
‘dat a st r éharandsa meooed packetgrmam aytonhge hmbdihowsosaist driingt gpacket
array and includes no discontinuity of said first tine information, from
sai d i nf conptten-resbaldia pmedianmo fard daaat rektordang appaconhs ofdi ng
reproduction from said information recording nmediumon the basis of

i nf or mat redorapi@dacedt Hyssadan I e DEUT] O NBaNSy dN PaesEkaNGeroM t h

anot her aspect of the invention, there Is provided a data reproduction

net hod  agophedriyt Pord e drepheduehi af é@ﬂﬂﬁfﬁéﬁ?f@t{e redugi:ng a data
streamincluding an array of packets froman information recording nmedium

conprising: a r e RAUGHP M St e A S1EPERIHGLRENERHAK FRELORF First

time information referred to by reproduction times of
said data stream and acquiring information on
discontinuities of second time information referred to by
arrival times of said packets; and

recording information showing whether or not a
discontinuity of said second time information exists
between a first packet array including no discontinuity

of said first time information and a second packet array,

which follows said first packet array and includes no

discontinuity o©f said first time information, in

accordance with said acquired information on said
discontinuities,

In accordance with another aspect of the invention,

there 1s provided a program to be executed by a computer

- for controlling a data recording apparatus for recording a

data stream including an array of packets onto an

information recording medium, comprising the steps of:
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showi ng whet her or not a discontinuity of second tinme information referred
to by arrival tinmes of said packets exists between a fizsmMapacket array
including no discontinuity of first time information referred to by
reproduction tinmes of said data stream and a second packet array, which
follows said first packet array and includes no discontinuity of said
first tinme information, fromsaid information recording nmedium and 38 20
May 2005 a contFsiuistiayy ointermalén ngnr dpsedottinon tiesmasai Tisif or mat i on
recordi ng mediumon the basis of information reproduced in processing
carried tomeatizidrnatiepr odedisiraedst ep. b aepoodandd oni t himast hef aspect
of the invention, there is provided a program storage nediumfor storing
a conput erideaddblte pr egrasmrof andat a adgegprdduct | dmapparaias f an
reproducing a data stream including an array of packets from an

i nf or mat dbdsconetoudt bgs nedi Baceadptiifiendn fa @i alid T reer Ofoy
reproduci ng i nformati on show ng whether or not a discontinuity of second
time ingermbloninesesredat® PycreELsyabndi mes of said packets exists
between a first packet array including no discontinuity of first time

i nfor (rjrati on ref eidRAdidPy inkeRnaduehi OShdh ks hetdid data gbtfeam and a
secon
discontinuity of said second time information exists

between a first packet array including no discontinuity of

said first time information and a second packet array,

which follows said first packet array and includes no

discontinuity of said first time information, in

accordance with ~ said acquired information on said
discontinuities.

In accordance with another aspect of the invention,
there 1is provided a data reproduction apparatus for

reproducing a data stream including an array of packets

from an information recording medium, comprising:
reproduction means for reproducing information
showing whether or not a discontinuity of second time
information referred to by arrival times of said packets
exists between a first packet array including no

discontinuity of first time information referred to
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packet array, which follows said first packet array and includes no

di scontinuity of said first tinme information, from sai-ckd mh@ramati on
recordi ng nmedium and a control step of controlling reproduction of data
fromsaid informati on recordi ng nedium on the basis of information
reproduced in processing carried out at said reproduction step. 39 - -
------ ---- 20 May 2005 1In accordance with another aspect of the

i nventi ohy tie@medueipgrygyi dédea miograhddt date execeardabyg @ ceapondr for
controlling a data reproduction apparatus for reproducing a data stream
i ncl udi ngaakedr rayragf, peltkehs fofllomsarsdid of st opackedr dimpyreandm sai d
program conprising: a reproduction step of reproducing information
showi ng whelhdesononaltiszctitdaonitivnuift ysaofd setiontd time ihAbemaatonp referred
to by arrival times of said packets exists between a first packet array
~includi nfrom sdidcontopmatyonf rétosdihdgeednfaf nahdon referred to by
reproduction tines of said data stream and' a second packet array, which

follows said firghfagkeneanhkayfafd comctdidenhd 0 Apseeritaht yrebmsai d
first tinme information, fromsaid information recording nedium and a
control steq ofingenkhehibhng FeyRAUGt i ae®fuflat8n  the basis of
information reproduced by said reproduction means.

| In accordance with another aspect of the
invention, there is provided a data reproduction method
adopted by a data reproduction apparatus for reproducing a
data stream including an array of packets from an
information recording medium, comprising:

& reproduction step of reproducing information
showing' whether or not a discontinuity of second time
information referred to by arrival times of said packets
exists between a first packet array including no
discontinuity of first time information referred to by
reproduction times of said data stream and a second
packet array, which follows said first packet array and

includes no discontinuity of said first time information,

from said information recording medium; and
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fromsaid informati on recordi ng nedium on the basis of information
reproduced in processing carried out at said reproductiznustemss40 20 May
2005 I n accordance with another aspect of the invention, there is provided
a data recording nmediumfor storing data recorded by a data recording
apparatus conprising: first detection neans for detecting a discontinuity
of first tinme information referred to by reproduction tinmes of a data
stream i ncl udi ng pgekérel shrpP sefondoneretliinn mepmodficridet eftéomg a

di scontinuity of second tinme information referred to by arrival tines of
sai.d packetisd vihrefaimatsiaind deteordiony di mgdiedi uomal sheusdahisfier of ori ng

i nformati on show ng whether or not a discontinuity of said second tine

i nf or mat ilofoemiastion hetpreriuced st ppacketimgr ayriheduadung aro shistontinuity
of said first time informati on and a second packet array, which follows
said firskeppacket:-ianr ayepnd i ncl udes no discontinuity of said first tine
information. In accordance with another aspect of the invention, there is

provided a data mepredueirtanceappRi @t US drftHAPr oddpbbd a gata gid eam
i ncludi-ng an
invention, there is provided a program storage medium for
. storing a computer-readable program of a data
reproduction apparatus for reproducing a data stream
including an array of packets from an information
recording medium comprising:

a reprpduction step of repreoducing information
showing whether or not a discontinuity of sécond time
information referred to by arrival times of said packets
exists betﬁeen a first packet array including no
discontinuity of first time information referred to by

. reproduction times of said data stream and a second
packet array, which follows sald first packet array and
includes no discontinuity of said first time information,
from said information recording medium; and

a control step of controlling reproduction of data
from said information recording medium on the basis of

information reproduced in processing carried out at said

reproduction step.
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array of packets froman information recording nediumfor storing said
data stream conprising: 41 20 May 2005 reproduction neansaf{ aroosepr oduci ng
i nformati on showi ng whether or not a discontinuity of second tine
information referred to by arrival tines of said packets exists between a
first packet array including no discontinuity of first tinme information
and a second packet array follow ng said first packet array and including
‘no di sconti nui t yrofcsgirdanceswithnanothesr aapeeh; ofintheomyeonrteans f or
controlling reproduction of said data streamfrom said information

recor di ngheegi um wevidedasi Broframi Hoi hkoemercusrd by accormiawmiosr wi t h

anot her aspect of the invention, there is provided a data reproduction

met hod ddapt edordyral diatca repr athict | onepppdnat isn f oeppepacdsci ngpa  dat a
streamincluding an array of packets froman information recording nmedium
used for repocdngisgi ¢ dddiza stream icElpkiisigncar hersagps fofpadleproduci ng

i nformati on showi ng whether or not a discontinuity of second tine

‘i nfor mat ifeen efear rethformytid ri vatotiii®g Ofmedaufl, Padkalds extsdsamet ween a

first packet array including no discontinuity of first time i1nformation
and a seeengrpackgt array follow ng said
a reproduction step of reproducing information
showing whether or not a discontinuity of second time
information referred to by arrival times of said packets
exists between a first packet array including no
discontinuity of first time information referred to by
reproduction times of said data stream and’ a second
packet array, which follows said first packet array and
includes no discontinuity of said first time information,
from said information recording medium; and
a control step of controlling reproduétion of data
from said information recording medium on the basis of

information reproduced in processing carried out at said

- reproduction step.
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first packet array and including no discontinuity of said first tine
information; and 42 20 May 2005 <controlling reproducti om eiy caod data
stream fromsaid informati on recordi ng nedi umon the basis of said
information. In accordance with another aspect of the invention, there is
provi ded a program storage nediumfor storing a conputer-readabl e program
of a data reproduction apparatus for reproducing a data stream including
an array of packét fggasamss Mishmanicsherr aepedt ngf nblde uinusREL®™r storing
said data stream conprising the steps of: reproducing information show ng
whet her thenhet i prevbdedne tgabd secrmlingreedficitmafoon stefwined to by
arrival tinmes of said packets exists between a first packet array
i ncl udi ndahe di seontridadty lof fiast date | mkoomiimo andpgasedorsdd packet
array followng said first packet array and including no discontinuity of
said ficshptrireingformation; and controlling reproduction of said data
streamfrom said information recording nmediumon the basis of said
informati on. 43 £2Qdvhy 2@8%ection means for detecting a
discontinuity of first time information referred to by
- reproduction times of a data stream including packets;
and
second detection means for detecting a
discontinuity of second time information referred to by
arrival times of said packets,
wherein sdid data recording medium also used for
storing information showing whether or not a
discontinuity of said second time information exists
between a first packet array including no discontinuity
.of saild first time information and a second packet array,
which follows  said first packet array and includes no
discontinuity of said first time information.
In accordance with another aspect of the
invention, there 1s provided a data reproduction
apparatus for reproducing a data stream .including an

array of packets from an information recording medium for

storing said data stream, comprising:
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I n accordance with another aspect of the invention, there is provided a
programto be executed by a conputer for.controlling a gdakay rrepsoduction
apparatus for reproducing a data streamincluding an array of packets
froman information recording nediumused for storing said data stream
conprising the steps of: reproducing informati on show ng whether or not a
di scontinuity of second tine information referred to by arrival tines of
sai d packets exi hetwesn, a fiLis ke i ncl udi -
discontinuity<ﬁf%§$st tinme ir#%w%el?%% a%%ﬁgggég%ﬁg pg%ngﬂgF%E?

(Tol'l owinanagify NSl ACKS! ALEAY, and SLARLYALAG MO AT Scontinuilyof sald
first tinein 8rnat|on; and con r&illng repro Uct’i on- of 8al'd daraTstream
from saidgi mat i on s ecording .nediumon,the basis.of said_ _information.
I'n accor%§58§%§§?§na%8F%£Fe§sdﬁgtb%fafﬁév?%véﬂﬁﬁﬁnffftﬁ%+§ P?Ck?geided a
data reproduction aratus faqr, reproducing a data stream.ncluding an

“array ofeﬁééﬁgtsbég) an ?nf%ﬁﬁﬁﬁ(np?ékﬁﬁdiﬁ&rﬁgdidﬂ{l§§P9QN EPoring
sai d dat .stre%nl conpri ing; %eneration ans for generating reference
time infoPRERFORYAERer Péd FEBY thHRE i Af FoAPRhARhg2 af#F9RF tines of

sai d packets; 44 20 May 2005 ) ,
e packet array following said first packet array and

including no discontinuity  of said first time
information; and

control means for controlling reproduction‘ of
said data stream from said information recording medium
on the basis of said information.

In accordance with another aspecf of the

invention, there is provided a data repﬂxﬁxﬁion method
adopted by a data reproduction apparatus for reproducing a

data stream including an array of packets £from an

information recording medium used for storing said data
stream, comprising the steps of:
reproducing information showing whether or not a
discontinuity of second time information referred to by
arrival times of said packets exists between a first
packet array including no discontinuity of firsf time
.inforﬁation and a second packet array following said
first packet array and including no discontinuity of said

~first time information; and
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reproduction nmeans for reproducing a second packet array, which includes no
di scontinuity of first time information and follows a fio shy packet array
including no discontinuity of said first time information, after said
first packet array; and control nmeans for resetting a clock value of said
reference tinme information prior to reproduction of said second packet
array if a discontinuity of said tine information show ng arrival tinmes of

- sai d packets exicdrrdigtimRen-&atstidddisdn pagkekiar Hayaand &3l segend packet
array. In accordance with another aspect of the invention there is

provi dedsaidatit fM-00ust | ECHEINGY rRUAREEDLDY tRed B TEPHEdULL i PN
apparatus for reproducing a data streamincluding an array of packets from

an inforpabi-Reti8sording mediumfor storing said data stream conprising:
generati on neans for generating reference time information referred to by

time infornatioq3§hogk%%rdgﬁegvalWi{ges %é?éﬁ%p p@%ﬁg&&; rggrodgﬁéion means

for reproducing a seco packet —array, Wwhi I ncl'udes no discontinuity of
ot | e PLORTLRC0d SRR { Rl PREKEL AR BELATERS 1o
array, aggoééng a computer—-readable program of a data
reproduction apparatus for reproducing a data stream
including an array of packets from an information
recording medium used for storing said data stream
comprising the steps of:
reproducing information showing whether or not a
discontiﬁuity of second time information referred to by
arrival times of said packets exists between a first
| packet array including no discontinuity of first time
information and a second packet array following said
first packet array and including no discontinuity of said
first time information; and
controlling reproduction of said data stream from

sald information recording medium on the basis of said

information.
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20 May 2005 control neans for resetting a clock value of said reference
time information prior to reproduction of said second paclket amwsay if a

di scontinuity of said tine information showing arrival tinmes of said
packets exists between said first packet array and said second packet
array. In accordance with another aspect of the invention, there is

provi ded a program storage nediumfor storing a conputer-readable program
of a data reproductdaamrdamear atith kaothepr adpechgos dataistvesabahncl udi ng
an array of packets froman information recording nmediumfor storing said
dat a str ehmyrecdsppirsiviigeda ageneigdtanontstiep ekeganedabiyng refgnense tine
information referred to by tinme information showwng arrival tinmes of said
packet s; far epr@titteiiloim$t ep ofdatepr ogdust d@udt 6 ONdppackelis arfay, which

i ncludes no discontinuity of first tinme information and follows a first

- packet  amieyodielingi Y dwra dsseenhi MW S ald aﬂsa}q’_ W8y d dfrdmat i on,
after said first packet array; and a control step, ich i's executed for
resettingram CéuQCiin‘f@r‘ﬂ%tq_fonsakch)?B?ﬁggcrﬁ?cﬂéﬁfﬁ oy MRLEOML R 0fg £ O

reproduction of said second packet arr discontinuity of said tine
I nfor mat isgn S REWENG+2EEEY Ak onf®ising the steps of:
| reproducing information showing whether or not a
discontinuity of second time information referred to by
arrival times of said packets exists between a first

packet array including no discontinuity of first time

information and a second packet array - following said

first packet array and including no discontinuity of said
first time information; and
controlling reproduction of said data stream from

salid information recording medium on the basis of said

information.

In accordance with another aspect of the invention,
there is provided a data reproduction apparatus for
reproducing a data stream including an array of packets
from an information recording medium used for storing
said data stream, comprising:

generation means for generating reference time
information referred to by time information showing

arrival times of said packets:

44




20 May 2005 tinmes of said packets exists between said first packet array
and sai d second packet array. |In accordance w th anot herz@asmpectooef the
invention, there is provided a programto be executed by a conputer for
controlling a data reproduction apparatus for reproducing a data stream
including an array of packets froman information recording nmedi um for
storing said data stream conprising: a generation step of generating
reference tinme napfroduattiion mefaers €tbrnt ardprddure ngnforseddroh shovéthg arri va
times of said packets; a reproduction step of reproducing a second packet
array, whirchyi,nckvhder nondisdent inui i sefonfriihsti thi ner i af pseattare and
follows a first packet array including no discontinuity of said first time
i nf or mat iieForabtebnsand folnskvspackElr & keaN B[P @ludhRp navhi ch i's
executed for resetting a clock value of said reference tine information
-prior todikepnedueliicgn f said seeondepackeh rarhdyibh,a (Hisgonddnpity of
said time informati on showi ng arrival tinmes of said packets exists between
said firsgt packerkakray-apd gggond packet array. 47 20 May 2005 Bri ef
Descri pti on of " Draw ngs

control means for resetting a clock value of said
reference time information prior to reproduction of said

second packet array if a discontinuity of said time

~information showing arrival times of said packets exists

between said first packet array and said second packet
array.

In accordance with another aspect of the

invention there is provided a data reproduction method
adopted by a data reproduction apparatus for reproducing
a data stream including an array of packets from an
information recording medium for storing said data
stream, comprising:
generation means for generating reference time
information referred to by time information showing
arrival times of said packets;
reproduction means for reproducing a second packet
: array; which includes no discontinuity of first time
information and follows a first packet array including no
- discontinuity of said first time information, after said

first packet array; and
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FIG 1 is an explanatory diagram showi ng the structure of an application
format on a recordi ng nedium enployed in a recording/repr @dWciooen system
to which the present invention is applied. FIG 2 is an explanatory
di agram showi ng the structure of directories. FIG 3 is a diagram show ng
the structure of a DVR MPEG 2 transport stream FIG 4 is a diagram
showi ng the syntax of source_packet. FIG 5 is a diagram show ng the
syntax of TP _extorttweladeedng FOG résestangl eckeldicgramishoot ngatie
configuration of a nodel of a DVR MPEG 2 transport-streamrecorder. FIG 7
i s a bl odde fWiragreem strosni igfoheatoodi i guiati ce wfprwoduodelcrofofi PYRIMPEG- 2
transport-streamplayer. FIG 8 is a diagram showing the syntax of a Cip
i nfor mat iserworfd | @ackk® 8rirayani £xpi anditsarontdiragram sifowsagdATCimé8 20 May
2005 sequence. FIG 10 is an explanatory diagramshowing a relation
bet ween ARWEcdimgaaihi NBHAWiesy aner AJLr searences. sdilds pddkéSs aBxexpkanatory
di agram showi ng a continuous STC interval.

between said first packet array and said second packet
~array.

In accordance with another aspect of the invention,

there is provided a program storage medium for storing a

computer—-readable  program  of a data reproduction

apparatus for reproducing a data stream including an

" array of packets from an information recording medium for.

. storing said data stream, comprising:
a generation step of generating reference time

information referred to by time information showing

arrival times of said packets;

a reproduction step of reproducing a second packet

array, which includes no discontinuity of first time
‘information and follows a first packet array including no
discontinuity of said first time information, after said
first packet array; and

a control step, which is executed for resetting a
clock'value of said reference time information prior to
reproduction of said second  packet array 1if a

discontinuity of said time information showing arrival
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FIG 12 is an explanatory diagram showing a relation between STC

di scontinuities and STC-sequences. FIG 13 is a di agram=zhauy rgpst he synt ax
of Sequencelnfo ( ),. FIG 14 is an explanatory di agram show ng program
sequences. FIG 15 is a diagramshow ng the syntax of Programnfo ( ) .
FIG 16 is a diagramshow ng the syntax of StreanCodinglnfo ( ). FIG 17
is an explanatory di agram showi ng streamcoding type. FIG 18 is an

‘expl anat driynedi agf amashbwpagkevé dexikasmabetkddn $Qids @irexpbapitery

di agram showing frane rate: FIG 20 is an explanatory di agram show ng

di spl ay aspest aral isaidFls@codll packeatexpkagatory , diagram showing 49 ..
20 May 2005 audio presentation type. FIG 22 is an explanatory di agram

showi ng sanpl i o fa@MRRGe WiGh ddokhed dvsﬁg&anbﬁhenéngn{r@&%ﬁt ax of
CPl.(). FIG 24 is an explanatory di agram showi ng EP_map
there is provided a program to be executed by a computer
for controlling a data reproduction apparatus for
reproducing a data stream including an array of packets
from an information recording medium for storing said data
stream, comprising: |
a generation step of geherating, reference time
information referred to by time information showing arrival
times of said packets;

a'reproduction step of reproducing a second packet

array, which includes no discontinuity of first time

information and follows a first packet array including no
discontinuity of said first time information, after said
first packet axray; and

. a control step, which is executed for resetting a

clock value of said reference time information prior to
reproduction of said second packet array if a discontinuity
of said time information showing arrival times of said
packets exists between said first packet array and second

packet array.
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- FIG 25 is an expl anatory d| agram ShOWI ng TU ) map. FIG 26 is an

expl anatory di agram showi ng the syntax of TU map: FI G 227uis 2808li agr am ‘
showi ng the syntax of the. - PIayLlst filer FIG 28 is-a diagramshow ng the
synt ax Of,;PIéyList( ) . FIG 29 is an explanatory diagram show ng EP-nap-
type PlayList.--FIG 30 is an explanatory di-agram showi ng. TU _nap- type
PlayList. FI'G 31 is an explanatory diagram'showing a relation between
time informtion of EP-map-type PlayList and address information in an AV
streamfile. FIG 32 is an explanatory diagramshowing a relation between
tinme infofmation of TU map-t ype- Pl ayLi st ~and address information in an AV
streamfile. FIG 33 is a diagram showi ng the syntax of Playlten( ) 50 20
May 2005 FI.G. 34 is an expl anatory di agram showi ng a rel ation, which is.
establ i shed between Cip and PlayList when an AV streamis recorded as a
new Clip.-object. FIG. 35 is an explanatory di agram show ng creation of
Virtual PlayLi'st.. : : : : .

Brief Déécription of Drawings
FIG. i is an explandtory diagram sﬁowing'the
 structure'of an application format o#‘é recording medium
émb;qyéd:in é recorQing/reprdduction syétem to which the
pregent_invention is applied.
EiG. 2 is an-explénatory diagfam sho%ing‘the'
-.structﬁre'of directories.

FIG. 3 is a dlagram show1ng the structure .of a DVR

‘MPEG-2 transport stream.
FIG. 4 is a diagram showing the syntax of

source packet.

FIG. 5 is a.diégram'showing‘the”syntax'bf"
'TR;extra_héader().

FIG. 6 .is a block dlagram show1ng the conflguratlon
Of a model of & DVR MPEG-2 transport stream recorder

‘ FIG. 7 is g block diagram showing the configuration

of a model of‘a DVR MPEG-2 transport-stream plaferf

FIG. 8 is a diagram shdwipg the syntaonf a Ciip
inﬁofmation.file. |

FIG. 9 is_an explanatory diagram_showing.ATC—
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FIG 36 is.an explanatory di agram showing a relation, which is :
establ i shed. between dip and PlayList when a portion aofe 8ay¥ epoeducti on.
interval of Real PlayList is deleted. FIG 37 i's an expl anatory .di agram
showing 'minimzation editing. FIG 38 is an explanatory di agram show ng
ATC- sequences, which are formed in Cl'ip when data of a Cip- AV streamis
partially deleted. FIG 39 is an explanatory diagram showing a relation,
whi ch is established anbng an ATC—sequence an STC-sequence and a
program sequence when data of a Cip AV streamis partially deleted. FIG .
40 is an gg)é |, an teory di agram showing a relation, which iis established

bet ween g‘ Pl ayLi st when a port| on- of Adip AV st ream having EP nap

CPl is deI et ed Fﬂ;(ilélll s ,an }e{x an gtory |a(I:1r am "shaqwi.ng a .case in o
which a Qi P tilet¥s Spirie 8 PV\B PEY FABHTEMpSPP"INY 51 20 May 2005
of dip AV stream havin |s deleted. FIG_42 is an expl anatory"

di agr am sAGwRhJC] PE&N nor%Tq/\ﬁll@ﬁcﬁ”st 1o Ss R b“é[f(;/vese‘?ﬂ‘tﬁ‘?‘be%nd Pl ayLi st

when a portion of CIIP AV stream having TU map CPl is _deleted
S - FIG. 1 is an explanatory Hlagram show1ng a

:continuOQS STC interval.

FIG. lz-is aﬁ exPlaﬁétofy diégram showing‘a
relétionrﬁetweén STC disgontinuitiés and éTC—seqﬁenCés,
FIG. 13 °'is a diégrém-showing;the syntax of
Sequenlcejinf_o-(‘),T |

FiG.‘l4 is an explanatory-diagrgm'Showing_progtamg
sequéncés. - |
‘EIG. 15 is a diagram_showinglthesynta% of
frégramlﬁfo()‘
| FIG..iG is a diagram showing‘the‘éyntax:of
”StreamCodingInfo(}‘
FIG. 17tié an explanatory diégram showing
stream_coding_type. - |
FIGQ 18 is an explaﬁaﬁory diagram_shOWing _
: video;format. |
FIG. 19 is an explanatofy_diagramrshqwiﬁg
ffame_raté;
FIG. 20 is an explanatory diagram shpwing;
display_aspect_ratio.

FIG. 21'is an ekplanatoryidiagram.showing
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FIG. 43 is a bl ock di agram showi ng ~the .confi guratl on of a
nmovi ng- pi cture recording/reproducti on apparatus of the gmres;{enatoolsnventl on.
FIG 44 shows an explanatory flowhart representing operations to create
- dip. FIG 45 shows an explanatory flowchart representing operations to
‘create Sequencel nfo. FIG 46 shows an explanatory flowchart representing
operations to create Prograninfo. FIG 47 shows an expl anatory fl owchart
representing operations to create EP map. FI G 48 shows an expl anatory
fl.owchart representl ng different methods of creating Cip information-for
different CPl. types of Cip. FIG 49 shows an expl anatory flowchart
r epresent fh@icaPreeRBYaGAOBLEXPERg Real Playlist. FIG 50 shows an
explanatory flowhart representing ,a met hod of creat i ng Virtual PlaylList.
"FIG 51.shows anFTequIZé-’hax@rqnfdami;haatorEpdesenamnghO'ﬁinQO May 2005 a-
~met hod of reproducing EP-map-type PlayList. FIG 52.shows an expl anatory
- fl chhartsamplesgnfiragueanyedi ting process to mnimze EP-map- type
PlayList. FIG 53 is an explanatory .di agram showi ng mnim zation
prOCESSIHQ FIG. 23 is a diagram showing the syntax of CPI{}.

FIG. 24 is an éxplanatory diagfam showing Efumap.

FIG. 25 is‘an-ekplanatorf.diégramishowing TU_map.

FIG; 26 ié an-explénatofy dia§fam shpwing the
sfﬁtéx of'TU;map.' | |

'FIG. 27 is a diagram showing the syntax of the

'PlayList fiie;.

EIG. 28 is a diagram showing the syntax of -

PiayList().
FIG. 29 is an'explanatdry diagram showing EP;map-

type PlayList.

FIG. 30 .is an gxplanatory diagram'shqwing TU_map—
type ?léyﬂiét. . |

FIG. 31 is an explanatory diagrﬁm éhowing a
‘reiaﬁiqn between time information of EP_map-type PlayList
;and address infdrmation'in %n AV stream file. |

FIG. 32'is_an'explanatory diagram Shqwing a
relatiOnrbetween time-information of TU_map-typé—PlayList
'and addréss inﬁormationrin an AV stream fiie.

FIG. 33 is a diagram'shOwing the sYntax'bf

-PlaYItem()r
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FIG. 54 is an expl anatory di ag'ram showi ng del etion of unnecessary stream
data preceding INtine in a mninzation. process. FIG 55u=$ 2005

expl anatory di agram showi ng del etion of -unnecessary stream data fol | ow ng
OUT_ time in.a minimzation process. FIG 56 shows an explanatory flowchart
representing -a method to reproduce TU map-type PlayList. FIG 57 shows an
expl anataory flowchart representing details of: processing at a step 5303 of
the flowchart shown in FIG 56. FIG 58 shows an expl anatory flowchart
representl ng an editing process to mninize TU map-type PlayList. FIG .59

shows an expl anatzaiy, filowchant er}%qrael%eggfygiﬁﬁ@ér}l sslpgwﬂ{éacgsm ng at a step
S502 of the flowhart shown in FIG 58. 'FIG 60 shows an epr anatory

flowchart representi c}Pr0§e§§éﬂ%J[{ ygd@éﬁwg%pci%ogﬂat ﬁ

editing to mnimZe map- ype | st “and TU_nap- type 53 20
May 2005 ] G 61 an ex anato di agram sh ng case in whi ch EP -
map- t ype SRR }?‘2 Tl T |n o %ré%%yﬁ et " obj gﬁ% %ﬁjﬁcgwndary bet ween

t wo -ATC- sequences. y- di agram showi ng a case in

n _expl an
which EP map- typE I8 ay%. i pa §6Paftalﬁaﬁt°ﬂ %&aﬂrégﬂt ping cxestion

- oflvirtual PlayLlst.

FIG. 36 1s an explanatory dlegram show1ng a
feietien, which is establlshed between Clip and PlayLlst
'When a portlon of;a reproductlon 1nterval‘of‘Real
'PleyList is deleﬁed{

-FiG. 37”is an explanetery aieéram-showing

"minimizetion ediﬁing. |

FIG.ABS-is an’ekplaﬁatorf diaeram showihg ATC;
seduences;.whech are formed in Cllp when data of a Clip
‘AV stream is partlally deleted.

EIG. 39 is.en explanetory diagfam showing a
‘reiatien, which-is established'amopg an ATC;seQuence, an
:STC-sequencé-and_a pfogram-seéuence when data of a Clip

-AV-stream-is ﬁertiaily:deleted.. |
- FIG. .40 is an‘explahatory diegram‘showing a
relation, whicﬁ is.establishea between Clib and'PiayList
rwhen.a portien of Clip:Av‘stream having EP map CPI is
' aele£ed.. | |
FIG. 41 is an explanatory diagfam showing a case in

~which a Clip file is split into two parts when a portion
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- obj ects on a boundary.between two STC-sequences on a - continuous

- ATC-sequence. FIG 63 shows-a flowchart representing a poogescbe create
- 'EP map-type PlayList in processing to record an. AV. stream FIG 64 is an

- explanatory di agram showing a case in which TU nap-type PlayList is split
into two Playltem objects on a boundary between two ATC-sequences. FIG 65
- shows a flowchart representing a process to. create TU map-type Pl ayLi st
. in processing to record an AV stream FIG 66 shows a flowhart '
’representlng reproduction "of EP nap-type PIayLlst FIG 67 shows a

flowchart Eresentln reproduction_of TU map-type PlayList. FIG 68 is an
explanato?§ tafr & ShERRAgNEVIPEC PR &Fda 16t @?rﬁﬁ%ﬁdlng medi um 54 20

- May 2005 Best Mdde for Carrying Qut the Invention. Preferred enbodi nents
~of the present ifent4dni itk edelenrprarredipgraef shpvhadto di agram as
follows. FIG 1 is a diagramshowi ng'a sinplified structure of an
‘appl i cat i palabieat Ehlahreeoﬁdtnglnﬁéﬁ@nb@aweﬁec@ﬂdpngnMEGﬂawmiﬁt|n FIG
43, which will be described later) The format has two | ayers, nanely,
PIayL|st elmeln a portlon of Cllp AV stream hav1ng TU map CrI 1s '
deleted
FIG;”43'is a block.diagram showinélthe
;coﬁfiguratién of é‘@o?inngictufe,recording/repﬁodugfidn
7apparatus of therpfésenﬁ invention.
FIG. 44 ;hows an explanatory flowchart representiﬁg'
éperafions:to'creéte_Clip, -
-FIG._45.sh6ws an ekplanatéry f;owéhdft representing
oberatibns'£p~create_SequénegInfé.' |
:Fié; 4§ shows-an-explanatory.flowchart.representing
bpérétibns to create Programlnfp. :
: FIG.-47 shows aﬁ.exﬁlanatory‘flowchaft'representing
opéfations éo create EP*mép.'
FIG. 48 sh@ws an‘explanatory-flowcpart rgpfesenting
'differént methoas of cfeating'ciip information for
diffefeht CPI types of Clip.
'FIG.:49 shows an expiagatoryrflowchart rebresenting
a‘me;hdd of creati#g Real PlayList.
VFIG.ﬂSO éhows an exblanatorf-flowchart repfeSenting,'
 a mefhod'of creating Virtﬁal PlayList.

FIG. 51 shows an explanatory'fldwchartrrepfesenting
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" Cip, which are used for managing an AV-stream Volune information is used.-
for managing all dip and PlayList objects on. the disko #apainsconsisting
an AV streamand its accessory information i's considered to be an object
referred to as a Cip object. An AV streamfile is called a Cip AV
streamfile and its accessory informationis known‘as a - dip information
file.. Adip AV streamfile is used for storing.data laid out in a
structure prescribing. an MPEG 2 transport stream in a DVR (Digital Video -
Recordi ng) application format. In general, a data file used in an. o

e “hand: TP AE AP BHEE AS AT B P R D haed o ong

ot her han contents p e are expanded along a
il y a5t e oFdlips 52 BREHSt P SSEIRRS o v BRe A ek o ST 0bj ect
gi ven 55 20 I\{% 2.005 by the PI ayLi st object, the d if)ii nfo_rmati on fil e i s
usef ul  f o™ iSTditig %k . ¢ Stz ant bttt tonet blagkedtle a streamin
the-Clip AV streamfile. The PlayList object -is introduced for the purpose.
of allowing a reffBduéfi 6 PAt EFPARNAKSITYH dIRGTEFershRAitng to see, to be
sel ected fromthe contents of the Clip object and the reproduction
i nt er val manjaladition wrndressing. . : . "
: fIG, 54.ié an éxpianatoryrdiagram,shdwing deletiﬁn_
'of‘ﬁnnecessary éﬁ:eam data breceding INﬁtimé in-é |
'_minimizatiOH brocessl |
VFIG,VSS is-an‘éxplaﬁétbry diagram showing déletion
’20f unhécessa:y'stream.daté'fglloﬁing OUT_time in a
-“minimization pfoééés.
7fIG; 56'shows-an e#plénatdry floﬁéharﬁ-représeﬁting
érpéfhod'to reproduée TU;map-type PlayList.
- FIG. 57 shows an exﬁianatory fiowchart.repfesenting
»Vdetéilé of bfodessing'at a stéﬁ S303 of thefflowchart
 shown in FIG, 56.
FIG. 58'sh6ws_an explanatory flowchart répresenting
an editing ﬁrocésé.to minimize TU map- type PléyList.
FIG. .59 shows an explanatofy flowchart‘repfesenting
detailéof:processiﬁg at a-step-5502 of the'flowéﬁart
§h6wn in FIG,'$8. |
| FIG. 60 shows-anvexplaﬁéﬁory flowchart.representing
brdcessing to update'élip information fiienin'editing to

minimize EP_map-type PlayList and TU;map?tyPe PlayList.
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~ease. A PlayList object is a collection of reproduction intervals selected
froma Cip object. In a PlayList object, a reproducti om mayenygl in a
Clip object is called Playltem which i's expressed by apair of INand OUT
poi nts. Thus, a PlayList object i's a collection of Playltemobjects. There
are two types of PlayList, nanely, real - PlayList and virtual PlayList.

Real Pl ayList can be regarded as a PlayList object sharing stream portions
~with a ip object associated with the PlayList object. To put it in
~detail, a Real = PlayList object occupies the disk area for storing data
associ ated with the stream portions shared-with the PlayList object. Wen
an AV stream is Bi®at®ll Hsows ngiv expipnabpert diagRanl sPpuyngse obpect
referring to the. entire reproduction range of the dip object is also

aut onat i chh| yhirkakRdnas - bk, PLAYAipgor tisospdfi tt Hatht t3@ Whpy2@eH
reproduction range of the Real-PlayList object is deleted, the stream
portion obbjbet op @abbechddayabeeivernedwbo Ay - sieli@ etielect.ed portion of, the
reproduction range of the Real PlayList object iis also deleted. Virtual

~_PlayLlist can be rrpargediasqa £l aytp Bina OB £Cl1 SHREIWNILHRiBE T £apRPOrti ONs

with a Gip object associated with.the PlayList object. Even if a portion
of ..the raprowluch ion hapgeypé PhgyriEtuak Bbayki $hibicGe! phiyIten

‘ objects on<arboundaryﬁbe;weenrtwp STC-sequénces‘0n'a
continuous ATé-sequeﬁce. |
FIG; 63 éhows a flowchart repfesenting a procesé to
create'EP;map—type PlayList in processing to reco:d_an AV
stream. | o
fIG. 64 is aﬁ exp}énato;y-diégfam-showing a case in
| ﬁﬁich‘TU_map-type PlafList is-Spiit into~tﬁo PlayItem-
-‘ objects;on a_boundaryﬁetween two ATC-seqﬁénces4
fIG. 65'shoﬁs a.fiqwchart reﬁresenting.a prbcess to .
éreate TU;map-tybé_PlayList'in processing-to record an AV
étfeam.
FIG. 66 showé a'fiowchart rgprésenting reproduction
-of ﬁP;map-tYpé PlayLisf. |
. FIG. 57 shows a'flowchaft fepresenting reproduction
6f{Tﬁ;maﬁ-type PlayList. |
FIG,'QB is an égplanatory diagram showing_a

recording area of a recording medium.
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del eted, the Cip object does not change at .all. It should be noted that,
in the following description, both Real PlaylList and Vizd wal JeaylList are
referred to sinmply as PlaylList, which is a’generic nane. Directories
required on 'a DVR disk are listed as follows: a. root directory |nclud|ng
a "DVR' directory; and the " DVR' directory accomodating a "PLAYLI ST"

"_dlrectory a "CLIPNF" directory, a "STREAM' directory and a "DATA"

~directory. A directory other than the above directories can be, created
under ‘the root directory. However, such a created directory is i gnoredin

the DVR agpld cajdaqn de*cﬁrkr@grrﬁhn%m&lest}gedwgam owing a typical directory

structure on a DVR Igure, the r.oot dlrectory
includes only on r Al_L. flles 57 20 May 2005 direct,
prescribed in ac?o%gance%m%Fﬁ AR ES R q%;pﬁfﬁﬁﬁ%eﬁﬂﬂQQﬁﬂQQnV¥

must be ségred %pder e DV dlrectory ., Thée "DVR' directory |ncludes

di rectori ﬁﬂﬁ# ¥s FHIONRY B AR FET 25 o 4% ory: under whi ch

dat abase flles of Real PlayList and Virtual PlayList nmust be placed. This .
directory must ekifSt dvéd PfdﬂHEFém|§hﬁU1n9 a simplified structure -

qf an application format on a recordlng_medlum {a
' fecqrding mediu@ 10 iﬁ FIG. 43, which will be désﬁribed
later). The format hés two layers, némely; él;yLiét énd
.Ciip, ﬁhich-aréusedlfor managing'An AV stream. Volﬂmé.
information is used for'managing.all Clip and_?layﬁist
.‘ 6bjects-on,the ﬂiék;' |
| A pair coﬁsiSting an AV-sfream‘and ité écceSsory
: iﬁfbrmation is coﬁsideréd to-be‘én ijéct'refgffed to as
a C}ip_quect;' An.AV stream file ié céiled a Clip Af
.stream file and its éccessory informétidn is khownras a
Clip'informafion file. | |
A'élip‘AV stream file is uséd-for storing data laid
out: in arstructure prescribing_gn MPEG-Z transport stream
iﬁ a DVR fDigital Video Recording) application formatk
In genefal, a -data file used in an\épparatus‘such
' aé,a'computer:is treated as an array of bytes. On the
othe# hénd.‘the céptents'of a-Clib AV stream file are
éxpanded along a time a#ié.‘ A PlayLisﬁ object specifies
éccess points in the Clip object mainly as time stamps.

With time stamps of access points in a Clip object given
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PlayList object at all. "CLIPINF" is a directory. under which dip
information files nust be placed. This directory nust exjshyewes if there

s no dip object at all. "STREAM is a directory under which AV stream
files nust be placed. This directory nust exist even if there is no AV
streamfite at all. The "PLAYLIST" directory is used for storlng two types

of ‘PTayList file, nanely, Real PlayList and Virtual PlayList. "xxxxx.rpls"
is afile for storing information- related to a Real PlayList object.. That
is to say, an "xxxxx.rpls" file is created for each Real PlayList ‘object.
"Xxxxx.rpls"-is the nanmeof the file. "xxxxx" is a string of five nuneric
charact erbyetbk Riwyvhgsa vateet, |mhﬁh§lnang@ﬂ©nmaqioﬁTﬁe1@an@ of the file
must have an.58 : 20 May 2005 extension "rips". "yyyyy.vpls" is a file for
'storing i nsofnat fon fiebHahgdahoaddYiesualo Rltayt sin olpjeeaitiobhaic is to say,
-an "YYYyy. vpls file is created for each Virtual PlayList object.
"Yyyyyy-vpigcote thethaam oh the tilie. atyyewean Fila.string of five nuneric

~characters each having a value in the range 0 to 9. The nane of the flle
nmust have an eﬁﬁﬁ@SFIH&Liﬁiﬁbbject is 1ntroduced for the purpose
‘Ot allow1ng a rep;oductlon 1nterval,‘whlch the.user wants.
to seg; to'bé~3¢1écted from fhelcontents_of the Clip
_ objeét.and'the-rebfqdﬁction_iﬁte?ﬁél,td bE‘éditedlwith
ease.:.AnPlayList objéct is a éolleétion_bf reprodﬁctién
' iﬁtervais éelected ffom a Clip objeét.,_;h é'Pla?Lisf
'oﬁjeét.la reprbdﬁctioﬁ,interval-in.a'Clip-objeﬁt ié_,
Vcalled‘Playléem, which is*éxﬁréSsed by3a‘éair qf IN'and
OﬁT‘bbints. ‘Thqs;3§ Playiiét 65jec£,is'a:qollection‘bf
.glayltem objects. | )
| -Thére are ﬁwo typeé of‘PlayList, namély,_feal;
PlayLlst and virtual PlayLlst
-Real PlayLlst can be regarded as ' a PlayLlst object
,éharing-stréam portlons Wlthra Clip object associated .
- with the.PlayList cbject. To put ig in'detailf a7Reai
PiayLiSt”iject décupies thé_diék'aréa.fér storing data
: a$soqiated;wi£h the stfeam portions sharéd1with'the
PlayListiobject; Whenlan AV sfréam is ‘created as a new
fClip'object;rg Real PlaYList6bject ¥eferring-to-the
enti?e reproduction range of the Clipjobject is éléo,

"automatically created as well. IfnaAportion:of the
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The "CLIPNF" directory includes as many Clip information files as AV
streamfiles. "zzzzz.clpi" is a Cip information file-foe aay Adssstream .
file (a ddip AV streamfile or a Bridge-Clip, AV. streamfile).
"zzzzz.clpi" is the nane of the file.. "zzzzz" is a string of five nuneric-
characters each haV|ng a value in the range 0 to 9. The name of the file
must have an extension "clpi". The " STREAM' dlrectory is used for
acconmodating AV streamfiles. "zzzzz.nRts" is an AV streamfile handl ed
by the DVR system. As descri bed above, an AV streamfile can be adip AV

strean1fll%ﬁ% f %ga%y%éﬁéé)é¥/§%re n1& %ESVP 8;3%%&?; gzgﬁhe name of.

t he. flle 77222 i ng ‘'ng a
value in- range 0 tq ame_ of file must have an extension 59
20 May 20(5*%‘e Sfgeen prFtA\?r’so&e Gflq]el%téhj?lca'i/éiattf‘?e refarred rfihdof five.
nuneri ¢ characters "zzzzz" as the Cip information file associated with

“the AV st reemaeitied e dspred itfe afarkde grerfatBic Hidte e Larfdofeal files
are not %U|red in explanation of the enbodinments of the present

|nvent|onP EH&1g&s obDgcitort sofa ltstre dstlivered directories is onitted.

Virtual PlayList can be regafded as a,PlayList
o?jéct sharing no.étreéhrpdrpioﬁs wifh a C1ip objeét‘_
,aséociated with the PlayListobjectﬁ'-Eveﬁif a portiéq of
ﬁhe répfoduction rgnge.of the Virtual.PlayListrobject-is
deleted, the éliﬁ objecﬁ dbe§ not chapge'at al1.

It ghdula bé-noted,that; in the foi;owing
.descfipﬁion, both Real;PléyList and_virtﬁaerléyList'are
référred.to'simply as:PlayList{;which:is a generic name.

Direqtories required Qn a DVR disk aré_listeé as
fbllows:'

a root directory including a “DVR”.directory; and

the “DVR" directory aCédmmodating-a APLAYLIST"SV

 diréctory, a PCLIPNF"ldi;ectofy, a “STREAM” directory and
a.fDATA" directo;y; |

A -directory oﬁhér thag'thé above directories can be
c;eated ﬁnder the:rﬁot diréétory,' However, such a c;eated
vdirectory is ignoied-in thé DVR application format. . |

FIG. 2  is a diagram showi#g a typical &irecforyul

" s£ructuré on a DVR disk. As shown in the figure, the root

directory includes only'one_direétory. All files and

57




Next, the structure of the AV streamfile i's explained.” The AV streamfile
" nust have the structure of = a. DVR MPEQ. transport streamshewrds FIG 3. A
DVR MPER transport streamhas the followi ng characteristi’cs: :1) A DVR
‘MPE&2 -t ransport stream has ‘an integral nunber of aligned units. 2) The
size of an aligned unit is.6,144 bytes (2,048 X 3 .bytes). 3) An aligned
unit starts with a first byte of a source packet. 4) .Source packets each
have a length of 192. bytes. A source packet jncludes TP_extra header and
a transport -~ packet. TF_extra_header has a l'ength of 4 bytes while the
transport packet has a length of 188 bytes. 5) An aligned-unit includes 32
source, p&dRecsorgesTha q9sastitgd griedcanfidande ¥ IDVR NPEG 2 whigispost stream
.60 20 May 2005 also includes 32 source packets. 7). -If the last aligned
unit is net VR ket ligaddml diaeimat winds it rensportedacikdts ofe tER i nput
‘transport stream the remaining byte area nust be filled source packets,
which ardieachoaynul | packet (a transport packet with a PID of - Ox1FFF)
The syntax of a source packet is shown in FIG 4. TP_extra_header Ois a

- header with a | engéh“ofr4 directory includes directories. explained

‘as follows:

.'_"PLAﬁﬁIQTﬁ ié‘a;directdfy{under~which.database-
-files~dflRéai-PlayL;sf and‘Vi£;ﬁai_PlaYLiSt mdstrbe
 §laced. Thisrdirectory mugt exist'even if there ié né-

,’PlayList 6bjéct at all. |
"CLIfINF"-is a director&.undef.which'C1ip
'infofﬁatiqﬁ files ﬁustibe‘placed. 'This-diréctbry must

A exist even if there is no Clip dbﬁect at all.

.féTREAM# ié-a-directOfy'under.which AV s#ream files_
rrmuStrbe'piaced. This airectofy mﬁsﬁ exist evén if there
is no AV stréam file at - all.

The “PLAYLIST” directory-is uSed’for storiné tﬁo
-types'of-Piayﬁist fi}e, namely, Real PlayList and Virtuél
'PiayList.' |

?xxxxx.rﬁls" is a:file‘fqr~storing information -
'Vreiatea‘tOja'Real PléyList-objecf;“-That“is toisay, an
:";xxxx.;pIS” file'is.cfeated for—each'Real PléyList;'.
ébjECE.‘ "xxx##;rpls"»is‘the name-of the file. *"xxxxx” is
‘a stfing of“fiveinumerié-charabters eaCh'having.a-value

in the range 0 to 9. The hame‘of*the’file must have_an’
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bytes. transport_packet( ) is -a 188-byte. MPEG 2 transport packet -
conform-ng to. SO I EC 13818-1. The syntax of TP_extra headgf 2085 shown in
FIG ‘5. copy_permnission_indicator is an integer ' representing a.copy limt
of a payload of the, transport packet: arrival_tine_stanp is a tinme stanp
showing a time at, which the transport packet arrives at a decoder (The .
decoder is an AV decoder 16 in FIG 43, which will to be 'described |ater)
arrival _time_stanp is an integer having a value specified by -
arrival -tinme-stanp inEg. (1) to be described later.  FIG 6 is a diagram
showi ng -a J;dels ;of, a fggorder for a DVR MPEG 2 transport stream The
recorder corresponds to the noving-picture recording/reproduction

apparatus’ 1, the, o] i,on_of whichi.s_shown..i.n El 61.20 May 2005 43
as wi |l be descri %ggylﬁ'at%é?tsmé%ogmé?%u sf‘s% r%% &1-08f A TOEERESSE prescribing

a recording., r C'SS'-%"DVR'Msgﬁ%E transport stream must conformto this
nodel . An %r}&ﬂ:[%t ?Crﬁ Ay “of" At Yéﬁ%r@%&%ﬁ st FE&I‘H s “Bx5PXirndd as :
“follows. The input MPEG 2 transport streamis a full transport streamor a
partial tradgydrUrdeedhle Fife SRR IMPES Fadtanbgdite stiigathifilst conform |
to ‘ ijedt. “yyyyy.vplé? ié the name of the file. “yyyyy” is
é-s;ring offivefﬁﬁmerié characteré each having a value
in.therrénge 0 tolé..The néme.of;the file must ﬁate an
.exiension:fylpé”.” |
The ”CLIPNFﬁ directoryingludeéaéﬁany clip
informa£idn fi;es as AV stréam files.
,;zzzzz;gléif is'a Clip information file:for an AV -
stream éile'(a.ClipfAV-stream:file:or a BridgeLCliQ;AV,'
:étream filé)ﬁ -”zzzzg.ciﬁi" is the'name'of-#hefilg.
?zzzzéfris a stfing of five ﬁuméric_characters each .
haﬁing a‘vﬁlue in thé réngelo to é. The name of the file
must haﬁe,an extension “clpi"!
| ‘The fSTREAM" di?ectdry is ﬁsed for accommodating AV
stream files.
 -#22§2£;m2ts" is .an AV stream file handled by-thé
- DVR.systeﬁ.' As describeduabove} an AV stream fiie can . .be
alé;ip AV stream file_or a Bridge-Clip AV streaﬁ'fiie.
?2zzzzfmétéf‘is the'nﬁme:of the file. fzzézz” is a string
of five qumeric-characters each having a value in fﬁe

‘~rangé 0 to-9}r The~name;df_the7file must have an extension
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| SO' | EC 13818-1 or |1SQO | EC 13818-9 The |th byte of  the MPEG 2 transport
stream-i s-supplied srnultaneously at a-‘tinme t(i) to a TxSHEY, 2Q%sand a-
sourcé packetizer 204. The T-STD 201 is a transport stream systenttarget
decoder conformng, to | SOIEC 13818-1. The T-STD 201 corresponds to the

- AV decoder 16 shown in FIG 43. The source packetizer 204 is a source.
-packetizer 29- shown in FIG 43. A 27-Miz PLL 202 corresponds to a
conponent enbedded in a control unit 17 enployed in the noving picture
-recording/ reproduction apparatus 1, the configuration of which is shown in
FIG 43. The clock frequency of 27 MHz nust be |ocked wth. the value of a
PCR (ProgrﬁﬁFEfock Ref-erence) of the MPEG 2 transport stream An arrival
‘time clock is explained as. follows. 62 20 May 2005 .. An arrival-tine

cl ock counter 208 &V asbreriryftbanmnest. h@vecbhﬂtsﬂgethermugbef 6ive7 MHz
pul ses output by the switch 27 MHz PLL 202. The arrival-tine -cl ock counter
203 corrasmends tbaaacoapenentzahgoaenmh@dedlpn1afommhmdbn ddile 17

enpl oyed in the noving-picture recordlng/reproductron apparatus 1, the

- confi guraabsdcbhtedhivebhi shehawnstireakl &1143. Arrival t,l me clock(i) is the
_count value of the arrival - :

Since the names of other dlrectorles and other

‘ fi1es are not requ1red,1n explanation of the embodlments
‘.6f the,present invéntiop} the;dgscriptioﬁ of-the_other'
ditecﬁories is omitted.
: Next, the structure of .the -AV stregm,file'is
:expiained. The AV étream‘fiie ﬁuét'haVe thg structure of

a DVR MPEG2. transport-stream shown in FIG. 3. ‘A DVR MPEG2

tfansport“stream has the fqllowing.characteristics:

1) A DVR MPEG2 transport stream hés‘an.integral~number'of

aiighed units.

2) The size of an aiigned-unit‘is'6;144.bytes (2,048 X 3
jbytes). | | - | :
3) ‘An aligﬁe@‘unit_starts with a first byte of a,séurce
rpacket.- |

4) Soutcé packets ‘each have a length of 192‘bytest A .
source packet includes T?nextra_header and a transport
_packet; TP;extra;héader‘hés a length of 4‘5ytesrwhi1e the
traﬁsbért packet haé-a length of 188 bytes.’ |
5) An‘alighed unit-inciudes 32 source packéets.

6) The last aligned unit of a-DVR MPEG-2 transport stream
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tinme clock counter 203 at a time t(i). The source-packetizer 204 creates a
‘sour.ce packet by adding TP_extra_header to each transpord upackes. ‘
“Arrival time stanp is a tinme at which the first byte of the transport -
packet arrives at both the T-STD 201 and the source packetizer 204. As is -
obvious fromEq. (1), Arrival-tinme-stanp(k) is a sanple value of Arrival
time clock(k). tine stanp(k) = arrival _tinme_clock(k)% 230 ... |-) ~where
notation.k indicates the first byte of thée transport packet. Awite .
buf f.er 205-corresponds to a conponent enbedded in a wite unit 32 enpl oyed
in the noving- .picture recaording/reproduction apparatus 1, the =

confi guratailosrql) &fnc\(;l\/rl]li c?ﬁ i3? S 061\/\51‘—‘% rP%]ﬁ %43. Rrex.is ‘an input bit rate of a
source paﬁéet stream flowi.ng fromthe 63 20 May 2005 source packetizer

204. to tHe i t&huffdr BoFrsheis 1T diffuted 157 U P ¥t Y owi ng
equation: Rmax TS recording rate X 192/188 where notation TS recording rate-
i s the matithimtBRASPREe PEEkEkE afpiha rdmiPortr s FiPa™s dout put
bit rate-fromthe wite. buffer-205 to a DVR drive .206. The DVR drive 206
cor r espon@&mea nangc birseneAe aares tettredddd sdh saver agr indshatis, 3diertpl oyed i'n
' are each a null packet (a‘traﬁsport.paéket with a PID .of '
ijlfFF)f
| The SYQtax of a éoque packet is $hown'ih-FIG. 4.
TP_extra_headert) is a header Qith a iéngth ofVé
-bYteS‘. t:lfahsport_pac}_;ertl(‘)"ié' a 18l81—by'te1 D&PEG—Z t:rans'poft
B _ggbaqket Cbnforming to. ISO/IEC 13818-1.
| éhe'SYnta¥ of.TP;extra_heéder:is,shown-in FIG.JS.
'-'Eépy;pérmission;indicator is-ah_iﬁteger
repiesenting_a éoby 1imi£ of a'péyload of the“transport
'éaékef; |
arriualﬂtime_stamp is a time .stamp showing a time
_ at‘whigh the transport packet arfiveé af-a decoder kThe
'decgder ig an AV decoder 16 in FIG. 43; which will torﬁe
described later) . arriVal;tiﬁe*stamp‘is an integer Having
a.vaiue-specifiedfbymérrival;time;stamp in]Eq; {i) to be
-described later. |
-FIG.-G is a diagramrshoﬁing,a modél of a recorder
Ifof,a_DVR MPEG-Z-transport,stream; Thezrecofderr |

corresponds to .the moVing—picture_recording/reproduction

,apparatus 1, the éonfiguration of which is‘shown_in fIG.
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" the moving-picture recording/reproduction apparatus 1, - the configuration
of ‘'which is shown in FIG 43. Rud is an output-bit rate of mMaysmosce packet
Sstreamfrom the wite buffer 205 in a non-enpty state of the, wite

~ .buffer 205. When the wite buffer 205 i5s enpty, the output bit rate is a

zero. The DVR drive 206 records each packet fromthe wite buffer- 205 onto
~-a disk.corresponding to a recording nedium 10 shown in FIG 43. Each
 packet  includes an added ATS indicating a time at which the packet arrives
at the T-TSD201. FIG 7 is a diagram showi ng a nodel of a player for
-reproducing a DVR_ MPEG 2 transport stream The player corresponds to the
nnving:piéguﬁé Wé&&rHFn@FF@ﬁF&Hﬁ%t%%ﬂ?r'apBQFaF&@ei ihe awsfElg@eta@ on of
‘which is shown in FIG  43. The nodel is a nodel of a concept prescribing a
64 20 May C2OCSPtr epeadudbilad B ey diNDYRAVREG 2 #r VR MPEGsERr eam nust
conformto this nodel.. A read buffer 222 corresponds to a conponent
enbedded itmaaspead snireail meny] ayed dom ttve tidd mgdulct ur e
3 recordlng/reproductlon apparatus 1, the configuration of which is shown in
FIG 43. Rud is aMnlnmmmtbtimiageoEreﬁ1HPEVdetraﬁsaaittetaeeeads buf fer
222 (The DVR drive 221 corresponds to a conponent

explalned ‘as follows. :

'The input MEEG-Z]traﬁsport streaﬁ is e'fuiljtrensport
Aetream:or a bartial t;eﬁspoft stream.

‘;fThe iheut MPEG- 2 ffanSport'st;eam'must_conform_tb
© ISO/IEC 13818-1 o?-ISQ/IECrlBBié-Q}

,'The ith byte'ofetheﬁMPEsz transport stfeam'is supplied,
‘simu;teneously at_e'time't(i) t6 a T-STD_2017and a source
rpecketiéer 204, The T-SfD 201 is a_tree3port stream
ey$tem tafgetldecoder‘cenforMihg.to iSO/IEC 13818-1.. The
T-STD éDl cerresponde toiehe AV decedef 16 shown in FIG.
'43. The source packetizer 204‘13 a source pecketizer 29
~shown in FiG. 43, | |

_A 27;MH2 PLIL 202‘corre5ponds te a eeﬁponent
Vembedded'in a conerel ﬁnit 15 empleyed in.the moving-

picture'reeording/feproduction apparates 1, the R
‘eonfiguretion of which is shown in FIG. 43. The clock.
'frequency of 27 MHz must be locked with. the value of a
-PCR (Program Clock Reference) of the MPEG 2 transport
_Stream. |

" An arrival time clock is expiained'as_féllows.-

62




enbedded in a read unit 11 enployed in the ‘novi ng- plcture
recordi ng/ reproduction apparatus 1, the configuration ofzgw@quoss shomn in
FIG 43) Rud is an input-bit rate of a source packet streamto the read
buffer 222 in a non-enpty state of the read buffer 222. Wien the read _
~buffer. 222 is full, no stream is ,suppliéd to.the read buffer 222. Rmax is
an output bit rate fromthe read buffer'222 to.a. source depacketizer 223 .
correspondi ng to a source. depacketizer 14 enployed in the noving-picture
recordlng/%eproductlon .appar.at ys the configuration of which is shown in

FIG 43 DafFFo Pt e 19aER &?ﬁ‘t"érerzz%o%oﬁ S PSHETY W Hponent.
embedded in the cqntrol unit 17 eqPIq%ed in the noving-picture
recordinf e mPodicti%rt Hpguta es A IR oRRE§EP aPRERICOPY WRRRh i-s shown
in FIG 43. 65 20 May 2005 The arrival-tine clock counter 225 is a counter
for courft4itght fllof2 0% MTh e Frdds aglerfekieg edll 48k Fmtsmal2 Gsci | | at or
224 at. a frequency of 27 MHz. .The crystal oscillator 224 corresponds to a
conponentcodr§FPoafdfedded i trrivemhtaiodo uembeddednphogedonhrehe novi ng-
picture recording/reproduction apparatus 1, the configuration of-which is
shomn'inUFu@.IJSEwulqyﬁﬁ[ﬂnﬁﬁhﬁ mnnﬂnyfﬁbckereis the first source socket
' recordlng/reproductlon apparatus 1 the configuration of
wh1ch is shown in FIG 43 .
'Arrival_time_clbgk(i) is_the count value of the arrival-
time clock counter 203 at a time t(i);'
The soerce packetizer 204 creates a source packet
by.adding TP'éxtra header to each'traHSport~packet.
Arrlval tlme stamp is a time at whlch the flrst byte of
.i the transport packet arrives at both the T- STD 201 and
the source packetlzer 204. As 1s obv1ous from Eq- {1},
Arrival_time_stamp(k) is a sample'vaiue of
Arrival_ time_clock (k).
time_stamp (k) = arfivel_time_clock(k)% 23¢ (1)
where notation k indicates the first byte of the
transport packet.
A write buffer.205 corresponds. to a .component
embedded in a write unit 32 employed in the moving-
picture recording/reproduction apparatus 1; the
configuration of which is-shewn in FIG. 43. Rmax is an

_input bit rate of 2a sourcerpadkettstteam flowing from the
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of the AV streamfile or a source socket indicated by SPN ATC start in
Sequencel nfo ( ) to be described later, the arrival-tinmg ghpclosounter 225
is reset at the value of the arrival tine stanp of the packet. arrival
~time ¢lock(i) is the count value of the-arrival- tinme clock counter 225 at
atinme t(i): Atimng wth which the MPEG 2 transport streamis output is
~described as follows. |f arrival_tine_stanp.of the present source packet is
equal to.the value of the LSB 30 bits of arrival _time_clock(i), the
' transport packet of the .source ‘packet is extracted fromthe buf fer. The
~ fol | owi n§odsser ppickert iees! Ri0ds tichd heommitt eofbuf £ edat2fase Rax Hanagi ng
'reproduced information of an AV streamfile. FIG 8 is a di agram show ng
‘the syntermphteleb@ ping6 t2@ My 1200ng iethortirii-on file. The Cip
“irnformation file includes  Sequencel nfo( ), Prograninfo(-) and CPI( ).

Sequencel nf o' staréxaddressebsribagstact addweyssef Sequencel nfo ()
relative to the first byte of the “zzzzz.clpi file with a byte taken as an

address unit. <JhateiSotQtsay, Téhﬁeébfa&nadééeéslbscﬁerﬁhﬁ&hﬁﬁ gddress  of
0 Progran1nfo start _address 'is The start address of

'rate of the 1nput transport stream.
Rud ;e an_putput bit rate from the erifetbuffer 205
 to:e DVg d;iﬁe‘zqﬁ. The DVR drive 206 eofreepdﬁds?to a
'cqmboﬁent aiserembeddee in'the writeiunit‘32 empioyed in
, themoving-pietu;errecoreing/reprpduction apparates 1,
the cenfigufatieh‘ef,which-is;shoen in FIG. 43.
lRud is an eﬁtpue‘bie rate of e'source'packetfetream from
' the erte buffer 205 in a non empty state of the wrlte
buffer 205 .When the write‘buffer 205_1s empt&i the
oﬁtbut bit rateeis e zero.- |
The DVR drive-206fecerds-each-packet from the
write'buffer 205 ontd‘a'diek corresponding“tO'a recording
medium_io ehowﬁein FIG. 43. Each packet includes an added
VATS_%ndicating‘a Eime at -which the paeket-arriveS“at the
';r-isnrzo1. |
| fIG.eT is‘a diagram showing-a model of e player for
o reproducing ‘a DVR MPEG-2 tranepdrt streem: The plaferr
corresponds to the movingapieture recordingfreprpducéion
~ apparatue:l;_the'configuration=of which is shown-ianIG.

43. The model is a model of a concept prescribing a
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Programinfo ( ) relative to the first byte of the zzzzz.clpi file with a
byte taken as an"address unit. That is. to say, the firsf vagddess is a

rel ative' address - of 0. CPl-start-address is the start address of CPI(-)
relative to the first -byte of the zzzzz.clpi file with a byte taken as an
address unit. That is to say, the first address is a relative address of

0. Since other ‘syntax fields are not required in the .explanation of the

enbodi nents of the present invention,. the description of the other fields
is omttedpy oRQencel N def i ngs yiaf ison._qof ~sequence d
_STC-sequen(E:)e‘_i n-the. Clrl‘}if p AV st r,ea‘% T%%?Té- ger%t?gﬁ-égﬁg%%%p aimﬁ% as

foll ows. cé‘ﬂfo@?ﬁr,it‘éalthﬁis”%o%%ﬁe is atinme axis based on arrival tine stanps

(ATS) of source packets.conposing an AV stream 67 20 May 2005 file. The
cl ock -al ong theAt]i:rreda%i§ IS gggl ed an ATC - (Arrival Tinme C ock) An

ATC- sequence i s~ a’ S30r & pgEk §8YGERPE™Rc ERd NG ORBORTR i scontinuity -
(or di 's_con%iﬁ-ngﬁi 'Eiy ; of the arrival tinme base). FIG ‘9 is -an explanatory. -
di agr am SHBRAAGantATCE c@8qigide 1IN @Y shpidt  thaaRPone -stiraiie s newl y

recorded as a Clip AV streamfile, its Cip object nust not include an ATC
di scont i hEFPyIaRE/KEETEANF4RE APEaratus 1, the configuration of :

-which is‘showj.iﬁ FIG. 43.

'Rua is an‘input bit ;aﬁé from'a DVR drive 221 -to a read
;bﬁffer'222;  (Thé,DVR drive—zzlréorrequﬁds to a component
1embe@ded in a réad unit 11 eﬁployéd in the méVingfpichre a
fecording/ieﬁrddqctiqn épﬁaratué 1, thé confiéurétion of
CIWhiqh ié‘gﬁowﬁ:in_FIG.‘QB) | |

*Rud ‘is anginputfbit raﬁé Sf a souice-packetjstream to
the read buffer 222 in a non-empty state of the feéd
_bﬁffef 222. -Whenrthe read'buffér 222 is full, no stream
is supp1iéd to the_re%d buffer 222.

'Rmax is an output_biﬁ fate-from thé read buffer 222 to a
source depécketizerAZZB corresponding tqré,sourcé
' depadketiéer 14 émplqyed in the mbvingfpicture
re¢ording/reprodﬁction apparatus 1, the ¢6nfigﬁration 6f
 whic£ is shown in_FIG.,43. |

An arrivél-time clock eounter 225 corréspohds-tp a.
component.embEdd¢d in the,éontrﬁl;unit i7 émployed_in-the
}movingPpicture fecording/reprodﬁction épparatus 1, the

configuration of which is shown in FIG. 43.
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sequence. It is assuned that an ATC di sconti nui ty is created onl y when
‘streamdata of a Cip AV streamfile is partially del et;eﬁmg)y 2a0Pr ocess

| ~such as editing. Details wll be described |ater. The start address of an

- 'ATG sequence, that is, an address at which.a new ATC starts in-an AV
-streamfile, is stored in Seque-_ncel nfo( ). This address is referred to as
SPN ATC start. ATG sequences other than thé last. one in an AV streamfile
each begin at a source packet pointed to by its SPN ATC start and end at a
source packet inmediately preceding a source packet pointed to by next SPN
ATC start. The [hSt apTEvadqldnee Begknsamters@@scds pacicetteai fioed t o by

- its SPN ATC start and ends at the I|ast source packet of the AV stream

- file. Fl Gounging & eexuppimdoreat orfy 1 gt anpshowd ngemer&Be@biVay 2005 rel ation
_between ATC discontinuities and ATC-sequences. In this example, a dip AV
stream f icirersitad. oao iATG tairs ot iatid | BSe @Shd I e ﬁTCﬁ@@quqq\_@es Next, the

'STC (System Time O ock) sequence is . explained. The definition of 't he

STC-sequenye tad ospliesatichedda ddie-MEGEs standardh o The, STGds a system
time base clock, which is a tinme axis based on a PCIS (Program d ock
‘REferenC%hbbﬂdbﬁelhr%ﬁ%pﬁbht@dﬁaud%t gpcemployed in the moving-
plcture recordlng/reproductlon apparatusrl the
conflguratron'of,which is shown_in FIG. 43. " |
;If the present'soorCe socket'is~the first‘soﬁrce socket
of the AV stream f11e or a source socket 1nd1cated by
SPN_ATC start in SequenceInfo() to be descrlbed later,
the arrlval;t;me clock counter 225 is'reset at the value -
: of;theAarrivai timesstamﬁ of:the-packet - |
_‘arrlval time ClOCk(l) is the count value of the arrival-
_‘tlme clock counter 225 at a time t(1)
‘A t1m1ng w1th whrch the MPEG 2 transport stream is
output is descrlbed as follows
*If arrivai;time_stamp of the presentrsource7paoket.is
equal.torthesvalue‘of;the LSB 30_bits of
.arrival_time;olock(i), the transport packet of'the source
 packet.is extracted from the-buffer. |
The following description explainS'the forﬁet of a
databasefor;managing reproduced iﬁforsation'of'sn AV
stream file. |

FIG. 8 is a diagram showing the syntax of the Clip
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value is a count. value of 33-bit binary counter having precision of 90 .
kHz. FIG 11 is an explanatory di agram showi ng a - conti nuousy SBesi nt er val..
The horizontal axis is the arrival tinme clock and the vertical axis is the
~ STC (or. the systemtinme base). In Case-1, the STC is nonotonously:
increasing and the interval contains no. STC di scontinuity. In Case-2, the
digital input termnal 33-bit STC counter is wapped around in the nlddle
The wrap-around point- of the STCis not a discontinuity. The STCis
continuous even if the STC counter is w apped around. An STC di scontinuity
i s gener anédrwaenoa fbﬂ@adcahelﬂglstanfommamawgeilﬂWe1mmém§@E55|on system
from one to another;. when the recorder -changes the channel- fromone to
anot her/, SWhﬁﬁnbh&nW&Gn , C @frfolg@ S mautf o1 eﬂmiung[(bperatlon or in other
events.. 69 20 May 2005 An STC sequence i s a source-packet sequence

i ncluding no ST&eghs£08thAYI EYatOr a8Qre¥st @R kihd® shase adiaseert iorui ty).
shoul d be noted, that the sane STC: val ue by no neans appears nore than

once in slaeuaﬁeezﬁ{;nswz%q% kB GERSEGUENCe,y & fmpgidum tine length of
a Cip object cannot be set at a value greater than the 33- bit :

ur ap-ar oypg peEhod 961876 ¢aPAUE2E RAWR) o™ Ydle AR, OF an
STC-sequence t 1s, an - N

_That is to say, the first addféssrls a relatlve_address

of 0. |

| Proéramlnfo_start_é&dress ié.the staft address of

~Prb§ram1nfo() relétife to the first.byte‘bflthe:'

zz?zz.clpi‘file with a byte takeﬁ’as an-address-ﬁpit;

That is. to say, the first addréss'is é ;elativé‘adqfess

- §£ 0. |

‘CPI_start_addfess ié the stért-address-of-CPI()-

" relative to thg_firstbytg'offhe ézézz;clpi.file'witﬁra
- byte takenlés an adaress unit; That is ﬁo say, the first
address is a reIétive‘addreSs of 0.

'Sinceléther sYﬁtéx fieidsrére not réquifed‘in the
'éxplanation'of the-embodiméﬁts.dfrthé present_inyentionh‘
‘the_description-of the other fieldé-is omitﬁedl

SequenceInfo () defiﬁes_informaﬁion of‘ATC-seguenée'
'and-STC-sequence in thé~CIip'AV:stream‘.

| The‘ATC-sequeﬁce is-explained as follows. An .
s 7 .arrival'time'base is a time axis pased on-arrival time

"stampé (ATS) of source packets composing an AV_étream
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address at which a new STC starts in.an AV streamfile, is stored in-
Sequencelnfo ( ). This address-is referred to.- as SPN ST st.ardoos An -
STC-sequence never, ‘extends over: a boundary of an. ATC- sequence.
STC-sequences other than-the last one in an. AV. streamfile each begl n at
a source packet pointed to by its SPN-STC-start and end at a source packet
i mredi atel y ~ preceding a source packet pointed to by next SPNSTC start. The
| ast STC-sequence begins at a source -packet pointed to by its SPN STC
start and ends at the |ast source packet of the AV streamfile. FIG 12 is
an expl arftlery dhagadexhaliong ahd aliald ik et weens ST discord i nui ties and
STC-sequences-as well as a relati-on between STC sequences and ATC

- sequencesiaryt v Stk )d Oainp p¢ SR Ed | £ hass A 20. Mk 2005  three

STCs and threé STC sequences.. An STC-sequence never extends over a-

boundary sl ATGRaMEGF Id 2 A4 SLieamlLLe tas FTE dieeont Lul Ui es,

PTS may appear nore than once wth sane value 1 n amfile.
For this rfea%%n,ar h:emPT%a{Ss used as a base for pointing to a time on
an AV. stream th . an acce)ss poi.nt. only is-not enough for ‘

i dentifyi ng theFI80| Qt I'n addition.to ”231 PTS, the index of 2N STC

is an explanatory agram showing an
',eeqeence.' When-aa input;traneport Stream'is'newly
.--recofded as a CIip'AV_stream.file,-iee Clip object mast
not inelude”an ATCidieﬁentinuiﬁy and has-oﬁly one ATC-
.seguence. .it:is-assumed that an‘ATé_aiscontinuity isg.
‘ereated oﬁly whenlstreaﬁ data of a Clip’AV‘stream file is
~part1ally deleted by a process such as edltlng ﬁetaiis,'
:w111 be descrlbed later
| 'The sfart_address of anaATC~SEquence{"that,is, an
'address'atwhiehea new'ATC $taf£é‘in'an AV'Stream file,
is stored in Sequencelnfof)f 'Thie‘address’is referred ‘to
as SfN;ATC_SEaft. . |
—mATé-sequences othef'than.the laét'onelin.an AV
streamffi;e'eaeh begin‘at:a,seureelpaeketrpbinted”to by
-‘its SPﬁmATC_start and end at aieourCe paeketimmediaﬁely
preceding“aieource packetipointed‘to by next -
.SPN_ATC*start. The_last ATC-dequence Begins'at.a source
‘Padketfpointed‘te bY_its SEN;ATC;start*and ends -at the.
K "‘Iast*source.baeket of the AV=stréamffiie,?-

FIG. 10 is an explanatory diagram éhowing-a
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sequence including the PTS is required. The index is referred to as STC ,
id. FIG 13 isa diagramshowi ng the syntax of Sequencelnf @&, doesgth is the
number of bytes starting with a. byte inmediately follow.ng this Iength
field and ending with the last byte of Sequencel nfo( )

-num of _ATC_sequences' is the nunber of ATC, sequences in the AV stream. o
file. SPN ATC start[atc_ id] is an address. at -whi ch ATC- sequence pointed to
by atc id starts on the AV stream file. SPN ATC start[atc_id] is a count
value with an. - initial value of ,0 corresponding to. the first source :
packet of relh&iny berwaanf ALE. disTha tdowitt esl @ad 3TC-requrBrEesd. by 1 for
each ‘source packet. SPN ATC start[0].at the begi nning of Sequencelnfo ( )
71 - -- -In this-ex20pMay 2003 ipi 3vasterem Fidevahseswof ABPN ATC start[atc
id] entered to Sequencelnfo() are arranged in an ascending order. That is
to say, SPhsAdf:shaft]astcand] tapker adai- @eaaquea@el nfo() satisfies the

fol l.owi ng condition. -SPN ATC start[0] = 0 For 0 < atc_id < nun of ATC
sequences, SPNﬁE@Hstta{é [ﬁ@_( Shrs ddm %ﬁ?&l_éﬂ&ﬁi aééc{[@é&c_é dis B
| explalned. -The deflnltlon of . the STC-sequence 15,
rgprescribed inrthe MPEG;Z standard;':The STC is a_systém
;time base clock, which is a fime'axié_based'on a.PCR
(Prog?éﬁ‘Clbék‘Réfefence)'in the‘tfansﬁoft file. 2An STC
.&élue is é'cdunt,value;qf 33-bi£_binarchounter having
.;?récision of.90_kHz;-
FIG. 11 is' an eXpianatbry-diagram showiirg a
- continuous éTC_inferval.'-Tﬁg ﬂoriiohtal axis is the
arrival timerclock'and-thé vertical,akié ié‘the STC for
thé systgm tiﬁe ﬁase}. _InlCase-l,.the STC i$ mbnqtthus1y.
incfeasing and-the interval qontainsrno STC-diScontinuity.
In Caselé, the digitélainput.terminai 33-bit STC counter
is-wréppéd a;ound inlthe middle. The wrab-afoundpéipt‘of
the STC is not a diééontinuityf The STC is continuous
even if the STC counter is ﬁrapped éround. |
_Ah STC discontinuity~is genérated'wheh a
'broadcasting.sta;ion_changes the traqsmission system from
one to another, when the‘rééorder chénges ﬁhe channel
~- . from one to another, when thé-user'carfi¢s out an_editing

~operation or in other events.
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nun1of _STC sequences[atc |d] is the nunber of STC . sequences on the .-
ATC-sequence pointed to by atc id. offset_STC id[atc_idl isytthesval ue of
an offset relative to stc_id for the first STC—sequence on -an ATC- sequence
pointed to by atcid: Wien an AV streamfile is newy recorded,

offset _STC id[atc_id] is a zero.. The .value of stc_id for the first
STC-'sequenceon an ATC- sequence polnted to by atc_id is defined by an

- order prescribed as for |loop of stc_id in the syntax, and- starts from

of fset STC id[atc_id] For two consecutive ATC sequences defined in -
‘Sequencel nf o( AR STRCi e q@enepelsast sSTCreepacket sagubecef or ner
ATC-sequence may have the same val ue as stc_id for the first STC sequence
on the Ianélu¢iﬁgsequéﬁeedlstonthasetywdostuoldyﬁ&bme&;m@ebaqual to each
other, the sane STC value will not appear in the two STC-sequences

ref erreddi@cdmytihea.twb strtishoal dese H2ced dhyt 20056 sshe_gdcval ues entered
to Sequencel nfo() rmust be arranged in an ascendi ng order.

of f set._Si&1ué[ByCnddhesfis aﬁbeakssM@BeatﬁahugnﬁaaﬁntQh%r%QﬁErB§EL0n VS
satisfied. .PCRPIDatc_id][stc_id] i's the value of the PLD of a transport

packet . heaiign e Valiid RGR: bt STGSEMENEEun p@mé eﬁeﬁ&tmoétg id and

'Iocated on an ATC sequence p0|nted to by atc
Clip object cannot be set atla value greater-than the 33-.
_Eit wrab~ar0uhd perio&.of_éTC-(aﬁoﬁf-ZG_hburé);
Thg_staft;address_of-aniSTC~éequence, thaf is,.an_
.adé;eés at which a new STC'stérté.iﬁ an- AV étream'filé,
'{isAstored in SéquenceInfo{};,.This address is referred;tb
- as SPN_STC_start.
| An'éTC-ééqﬁéﬁce‘uéver‘eXténds ovef a boundar§~6f an
‘ATcrseguéhce.-.- | | |
: -STCFsequeﬁces,other.thanrthé las£ on¢'in\an;AV S
'stréam file.eaéh bégin at'a-éourcévpaéket:pointed'to-by-
;tE:SPN;STc;start &nd eudvét a sqﬁrcg packet*immédiately'
'pfecéding a souf;é packet pointed to by}next
SPN;STC;Startu  The-}ast'STé«sequenCeabegins-at a source
.packet'pOinted to by.ité SPN;STc;staft-andJends at the:_.
;ast source p&ckgt.qf.the¥ﬁv stream file. |
“FIG. 12 is an explanatory diagfam'showing-a
. rélation betWeen'STC disContinuitieé and STC;seQuences as_'
s well as a relation between STCéseqdénceé.andeTC--

sequences. In this example,‘a'CIip AV-streém file has
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SPN.STC start[atc_id](stc_id] is an address at which an STC sequence
pointed to by stc_id and | ocated on an ATC sequence poiaut gy tzockhy atc_id
starts in the AV ~streamfile. SPN.STC start[atc_id][stc_id] is a count
value with ~an initial value of O corresponding to the first source packet
of the AV streamfile. The count value is increnented by | for each source
packet. . Val uesof. SPN STC start[atc id][stc_id] entered. to Sequencelnfo( )
must be arranged. in an ascending order. The first value. of SPN STC
start[atg,id]] id n.an - ATC-sequence pointed to by atc id.nust be at
Ieast;eqﬁgfék.%&%Foééﬁi§§ﬁfﬁn%ﬁQI%ﬂ 19Rjeor A0 ETOTREEYFEFoREXFT the
follow ng condition nust be satisfied:, SPN ATC start[atc_id] (err)
SPN_STC_—%T’%FPF%& CViEd] PoPe P EEaN ot i3dh ARGrtequsRgat c id][stc id] is a -
presentation start tine of AV stream data on an STC 73 20 May 2005

sequence poi nt e8ft 8nbHVseEredmahd lrobased T6én dan cATCisudiénse poPASed t 0. by
atc_id. This presentation start tinme is derived fromthe STC.of the .
STC- sequade 2@pe akasonehd hger icodeofwidt MEHBsagignadlusda ahea 20hit. On the

- other hand, presentation end time[atc id] [stc id] is a presentation end
tinme of AVrsermedmleat aFom tahsSTEasequenbenpaohpt edst asbyssticasdaand | ocat ed
on an =~ - : - o

‘base fof pointing to a time,Qn an AV stream, the PTS of
 én aCCess'point ohlf.is not enqﬁgh for idéntifying the -
'i,‘ﬁoint; _Iﬁ‘édditioﬁ'to-the PTS, the index éf‘én STC-.
' Seqﬁenée_iﬁc1uding"the'PTS is_réQuired.‘-The indéx_is
:_feferréd ﬁb as STC_id. . . |
FIG. 13'is-a diagram showing the_synfagof _
'SeéuénceIpfo().'
length‘is the ﬁumber qfbytéS'gparting.w;£h~a b§te
imﬁédiate;y'fbllowing this length field and endiﬁé with
vt#e-;ast byte‘bf Sequenceinfo(). o
-'num_of_ATC“sequeﬁces ié_the,number of‘ATC{séqueﬁces
in the AV sﬁréam file. o
'SPN“ATC_sta;tIatc_id} is an address at which ATC-
‘sequence bointed touﬁy atc;id stérts on the AV stream”';,
file. SPN;ATC_start{atc_id] is a count value with an
initial valuerof‘O:correspoﬁding'tthhe first Source-
packet of. the‘AV stream filew :The_count valuejisw_
q  incremented by 1 for eaqh,sou;ée.packet.j

SPN_ATc;start[O]_at the'beginning.of SequenceInfo()
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ATC-sequence pointed to by atc id. This presentation end tlne is derived
from the STC of the STC sequence and has . the period of aa&EYKHm5S|gna
used as a unit. Next, Programinfo( ) is explalned A programis a
collection of elenmentary streans.. For the sake of synchronous reproductlon
of these streans, the streans share only one systemtinme base. For a
reproduction apparatus corresponding to the moving-picture R
recordi ng/-reproductionnovi ng-picture recording/reproduction apparatus 1
shown' in FIG 43 to be described later, an analysis of the contents of an
AV. streadfm priz6Foto Pheceaiiing £ §@@Q@@CLh¢aAv§e¢eaaﬂﬂsenmeebdltoThe
e-contents are informatjon such -as the value of - the PID of a transport
packet u§eQUE®c8ﬁman§mlauen@nramgaﬂxlnnanunhcnnﬂfngnﬂfﬂemstmhaMIand t he
component type of .the video or audi-o.: (For exanple, the conponent type

i ndi cat esst hat stlye ebunemtaewaﬂumeﬂa|ﬁﬂkubﬁﬂ29édni&x)94 20 May 2005
stream or an MPEG- 2 AAC audio strean) This information is useful for:

creat i onsefuangeNkfof¢r eaR ikFad sf Mhelind NG MRy Ushia@n &xpl anation of the
contents of PlayList referring-to the AV stream In addition, this

information is @@ﬁgg@@e§y$r£@5]setblng initial states of o
the nDV|ng pi cture  recording/reproduction apparatus AV decoder.16 and

For 0 < atc__ 1d < num of ATC _sequences,
. SPN_ATC start[atc id —;]‘< SPN_ATC_start[atc_ld]
num_of_STC;sequences[atc;id] is the numberUQf:STc;
isequeaces on the‘ATCﬁseqeeece;poiﬁtea-to by atc_id.
| cffset;SfC_id[atc_id]'is the.valee-cflan.cffset.
,_relativefto Stc_id for the{first Schseqﬁence ohlaﬁ sTC—
seqﬁence'pointeq‘to ey-atc_id.' When ah,AV streamwfileris
aeely'recorded ioffset-STcuid[atc'id] is a zeso-
| The value of Bte_ 1d for the f1rst STC sequence on
:an ATC- sequence 901nted to by atc id is deflned by an
.qrderuprescribed“as fo:;loop ofrstc;id-iesthe-syntax, and
; stafts frcm&offset_STC_id[atc_idj}

For two consecutxve ATC- sequences defined in
_Sequenceinfo(), stc- -ia for the‘last STC- sequeace on the
former Achseqﬁence may have,the_same-valueﬂas stcwid"for
the first STC-sequence oa~the_iater‘ATC~sequence.'If
these fwo:stc;id va1ues'are'equal co eacﬁ~other,sthe~same-

L STC value will nct aﬁpeaf in«fhe tﬁo STC~sequences

.referred-tO'by the‘twoistc;idJvaluesc
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~denul tipl'exer 15, which will. be described later by referring to FIG 43.
For thi's reason, the dip information file includes Progrs&ayrefoosused for
expl ai ning, the contents of a program The contents of a programin an AV"
streamfile used for storing an MPEG 2 transport stream nay change. For
exanple,. .the PID of a transport packet for transmitting a video ‘
el enent ary stream changes or. the conponent type of the video stream

changes from SDTV to HDTV. Programi nfo .is used for storing information on
“change points of nte ts of gramjn the eamfl le.. A sequence
of source packet§ )‘(15& ﬁr"‘gﬁl’:&% R eé‘rﬁefcﬁIé"sfior{bé‘Hlso B%e format in

the AV. streamfjle: |s referred to as a program sequence. An address-at
which a, HEFHYYramEe ARG RrLEeT n R HTeaf Fi% 31d stored in
Pr. ogram nf'oo. as SPN program s uence start.. 75 20 May 2005

Pr ogr am sttfuétic s Gt erva |tgsits grrstTicaiomVist sebhs£1¢é. each begin |
at a.source packet pointed’ t_o by its SPN program sequence start and end at
a sour.ce packet PCRyfg@ilatel ydpriecediidd & ssdirecoadacketf pdientRuD tef by next
~SPN program sequence start. The | ast program sequence begins at-.a source
packet - pai rﬂr@dlapmmy patCS(ﬁPl‘hqomg s s NDER sixaranambemd@uaﬁcé he | ast
sour ce
: p01nted to by stc 1d and 1ocated on an ATC- sequence

‘-p01nted to by ate_ 1d
' SPN_ STC start[atc 1d][stc id] is an address at
' which_an STCéeeqﬁeace pointed to by stc_idaand iocated on
‘an ATC-seguence pointed to by ate_id Starts in the AV
stream file.

SPN . STC start[atc 1d][stc 1d1 is ‘a- count value Wlth
an 1n1t1a1 value of 0 correspondlng to the flrst source
'packet of the AV stream file. The‘countlvalue is
.incremeﬁted by‘l for each source packet.

Values _of SPN_ STC start[atc 1d3[stc 1d] entered to
Sequencelnfo() must be arranged in an ascendlng order.

The first yalue_of:SEN;STC;start[atc_id]{stc;id] an an
ATC-sequence ﬁointed to by atc_id: must be at least equal
_to SPN_ATC_start[atc_id] or more. ' That is to say, the
following . condition must be satisfied:.
© SPN_ATC_start[atc_id] = SPN.STC start{atc_id] [0]

_ - ' presentation_sta:ﬁdtimelatc_idl{stcﬁidl is: a

presentation start time of AV stream.data on an STC- -
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packet of the AV streamfile. FIG 14 is an explanatory di agram show ng
-program sequences. In this exanple, the Cip AV stream fd Meyhass three
.program sequences: A -program sequence may. extend ‘over boundari es. of

ATC sequence and STC sequence. FIG 15 is a diagram show ng the syntax of
Program nfo( ) length is the nunber of bytes starting with a byte
‘imediately followng - this length field and ending wwth :the |ast byte of
fﬂProgranlnfoO num of _program sequences is the-number of program. sequences
~in the AV streamfile, SPN ogram sequence_start is an address at which
'theprogr§ﬁ9u§éaﬁeﬁ€éntﬁdtﬁ@ Y sttcedm anid dosadrads .on SPNARICogr am sequence
'start .is a'count value with an. initial value of O corresponding to the
.first soBeegwengg POiMapd2005bypacketidof ThésAVrsteeamtibhestThe count val ue
is incremented by 1 for ‘each source packet. The val ues of

SPN progtamesequéacevsﬁaftomntheeSTtooEr&@mammﬁﬂubdnamae a&ﬁraeged in an
ascendi ng. order.. SPN pogram sequence start is assumed to point to a source

pocket haNéngeaibirst RMIsEamzi tsagaaqgm&@dse%uen%n SPN_pogr am sequence
start is created by the recorder for . .
‘ " On - the other hand, presentatlon end __ tlme[atc id]l.

, [Stc_;d]‘1e‘a-presentat10n,endut;me of AV stream data on
‘an échsequence poieted'to by ste;id‘and,located on an'
_ATC~sequenCe.pointed te'by atc;id.flThis presentatioh end
'time is_derived.frem the'STC‘Qf the.STC~eequenee‘and has
_tﬁeperiod of_a_45~KH2‘signalrﬁsed'ae a unit. |

iNext, Piogramlnfof) is_exﬁlaiﬁed. A,pregram is a
.tceilection_ef elementary stteams. Fef7the sake-of
syﬁchronouegreﬁroduction_of these streams, the streams
-.rshare_enly‘one system‘time.baeeu |
. Fer a repteduction'apparatus*correspondiag to the
mo#ing;piCture recording/féﬁroductidn-ﬁovihg—picture:
tecording/reproduction abbaratus~1 shoﬁn in'F:G.‘4j to be
deScribedllater, an—analysis oflthe_contente-of an- AV |
stream prior to‘pfoceesing to deeode the AV~st:eamfis
ueeful. Thevconteﬁts are inforﬁation-such.as the value of
the PID of a“transeortzpacket used for“ttansmitting a
ﬁideo or audio'elementary'stream aﬁd the component type
» of the vidéo‘or.audioq ifForwexampLe, the component type

' 1ndlcates that the elementary stream is an HDTV Vldeo
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recording data by analyzing PSI/SI in the transport stream. The recorder
corresponds to. the noving-picture recording/reproducti amw appamwatus 1, the
conflguratlon of which'is shown in FIG 43. To be nore specific, a video
anal ysis. unit- 24 or a nultiplexed-stream analysis unit 26 in the

novi ng- pi ct ure r.ecordi ng/ reproduction apparatus 1, -the configuration of
which i-s shown in FI G .43, ~analyzes  the PSI/SI, causing a delay tine to
detection of. a change in PSI/ Sl . Thus, SPN_program sequence_start may
point to r pac a edetermn d period starting at the
act ual chgtﬁze%%l nerP Ew%%&%?ﬁ% ‘blf)tfgalf‘ﬁe value of the PID of a
transport packeéhhaV|n (pr.ogram map table). applicable to the

progr am sequence.**furf f’rgltaltéé’ﬁ‘l i pSsidlt HOnRARAt ot Qferfealty  streans
defined i'n the program sequence. numof groups i's the nunber of groups each-
7.7 20 MEYTE6H5 S| fRE  elneerhiarys 2% ramnexabanagion nof heher ogr am
sequence.. num of _groups has a value at |east equal to 1 or nore. If the
PSI/ Sl oPOPﬁénﬁﬁaﬁébéﬁ@YQﬁﬁﬁxnﬁﬂﬁﬁrlngﬁtﬂrmhethOﬂtge@ups:Bach i ncl udi ng’
el ementary streans, - num of groups is assumed to have a value at | east
“equal -tedditfgeh d;ﬁlitShé-ngfrmms:ifoor ns aldewsaral ntibt i syt eimg program

r.initiallstétes'of theﬂmoving-piéture
-‘ rgéérdiné/rep;oduction apparaﬁus’-AV decoder 16 and
i.demultip;gxef 15, thch Qill be described 1aterrby
 .?éferfiﬁg to FIG. 43 :Fdf this reasoﬁ,'the‘Clib_
info?matién-file.includes Brég;aﬁlnfo ﬁéed1for explaining
'the“contents ofla-proéram. | |

The contents of a program in an AV stream file used '

-for'stdring an MPEG-Zrtransport stream-may change. For

~example, the PID of a transport packet. for transmitting a

video elementary stream chanéeé or the coﬁpoﬁent_t&pe of
: the video_stream‘changes from SDTV toLHDTV. ProgramInfo
«is used for stofing information on chénge points of
.gﬁqﬁtenps of:a program-in'the AV stream file.
A'sequencerpf séurcé_paéke;é.with fixed,prograﬁ'
contents pfescribed by thé férmét in the AV=stream file
.:is referred toués a.progrgm-sequence.-
lAn:address‘a:.which a new program-sequence starts
. in the.Asztream_ﬁile,ié.storédfin Erogfamlnfo().éé,

SPN_program sequence_start..
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‘streamPID is the value of a PID for an el ementary ~ streamdefined in a PMI
referred to by programmap PID of the program sequence.zoStisyean@odi ngl nfo O
s information on an elementary stream pointed to by stream Pl -D. descri bed

 ‘above. num of streanms_in group i's the nunber'of elenentary streans included

i-n one group including elementary streans. streamindex is a val ue
i'ndicating an elenmentary streamincluded.in an el enentary-stream group.
" . The value 'is equal' to the value of streamindex defined ina for |loop in

 this syntax. FIG ‘16 is 'a diiagram showi ng the syntax of StreanmCodi ngl nfo (

- ) length is thepnagben-etghyhesssbahkirnghart the bytse dnaredi atelay f ol | owi ng
~this lengthfield and ending with .the |last byte of StreanCodinglnfo O. 78

20 May 2@0%ecaft ream cAMNBLHRE dts 4 hudype Piceodi pintednelppentary
stream pointed-to by stream PID for this StreanCodinglnfo() . The neani ngs

of val ueg tgekpiin prolyr@IMCRASIE: & WHI& A € rsdIoWN | Ik Bl Godrlee E&Q&eei ormat. is

the video format” of "a video stream pointed to by stream PID for this.

 StreanCoghpghnhe0r , The o RANNGS VA YhRiSEL S8 AP GyepEe Shown in
o SPN_progrém*sequénée_start?‘ The 1aSt,program-sequeﬁce
beginé at a épurcé paéket ﬁoiﬁﬁed'to by'it$
SPN;prograﬁ;sequencé;sﬁéri.and:ends-aﬁ the ;ast source
'packet of thé AV stream file.

FIG 14 j_sl: én“éxpj__anatqry diagra.m showing program_
séqueﬁées.' In this example, thé'CIip_iv stream-filg has
three prégrém-séqﬁénées; |

.A progfamhééquénce may'exteﬁdlovérVboundéries of
ATc;sequence and'STé-segﬁence; |

-lFIG. 15fis a diagfambshbwiﬁg the‘syntax;of:
Prégraminfo()L
~length is the number of byfés‘stértiné Qith a byte
:Vimmediately;fqllowing';his*iéngth field and-ending with
the laét byte of Program;nfo(f.—
rnum”of;program_éeéuénces is the'humber"of program-
'sequencgs in the-AV étreém'file.

SPNﬂpégramﬂsequence_start is an address;at which

'théfbrogramASBQuence‘in.the-AV'streamufile starts.
;‘_ SPN_program_sequéncé_start.isa,coﬁnt value’wi;ﬁ'an"

initial value of 0 corresponding to the first source
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18. frame rate is the frame rate of a video stream pointed to by stream
~PID for .this StreanCodi ngl nfo O The neanings of val ues memajy recbgane-rate
.are shown,in FIG 19 display aspect_ratio is the display aspect ratio of a
video stream pointed to by streamPID for this StreanCodinglnfo O _-The
meani ngs of values set in 'video-aspect-ratio are shown in FIG 20. cc flag -
is a flag indicating. whether or not -a. :closed caption data.signal in a.
vi deo.streampointed to by streanPID-for this 'StreancodinglnfoO has. been
coded. original-video-format-flag is a flag indicating whether or not

ori gi nal -macleet f of neheahd soregmnndlildi.spray aspettvadteoiexi st in.:
StreanCodinglnfo O. original -video _format is information on the

ori gi nal Micleeméotadtbpri of ot Oedchr 66@3Set pache@de @heVirgdeqest s€am poi nt ed
to by stream PID for this 79 20 May 2005 - StreanCodi ngl nfo( ). The neani ngs
of val ueSs®etpidigPdh 9é dhevédeorf Pt Mahrak@at be $2BEARTHIFER9 Lowat

descri bed above. original display aspect ratio is the original display
aspect.rzgffhﬂgé@riﬁ(hﬁi5§5gﬁ§§n§oo§@ pde a video stream pointed to by
stream PI'D for this StreanCDdingrnfo%,). The neanings of values set in

SPN_pogramﬁééquence_start.is'aSSumed to point to a

_éource pocket having a first PMT for its program_sequence.
‘SPN_pogram_seQuence_start is-created by the recorder for

recording data by analyzing PSI/SI in the transport

:_sfreamh._The recoraer3corresponds ﬁo the moving-picture
';eéording/réproduction apparatus 1,.the configﬁratioﬁ of
'which is'showﬁ in EiG;'43. To be_moré spécifié,-a video
"kénaljsis‘uhit 24 or a mu;tipléxed-stream aﬁalySis unit 26
'in'thermoviﬁgfpiéture fecording/féﬁ;bdﬁction apparétus 1,
the chfigufation.of_which“is'shown in FIG. 43;,anélyéés
;he_PSI/SI; causing ardelay'time to detection of a change
in PSI/SI. VThus, SPN_programmséquenceusFaft:may-poipt toA
ja sour¢e.p5cke£:Withih'aspredétermined pétiod:startiﬁg-at
 _thé actual qhange.in-PSI/SI,

_program_mémeID.is_the value of the PID of a
tranéport packet_haviﬁg é PMT {(program map table)
appliéablé to. the program-sequépce.

i 7 '- ' num_bf_stream_in_ps is the number of elementary
ét;eams definéd in thé-program-séquence.

num_of groups is the number of groups each
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~.’assum ng the video format

ori-gi nal _di spl ay_aspect_ratio are the same as display_aspect_ratio
descri bed above. In processing-to transcode a transport =t meamoosncl uding a
video streamnultiplexed with a nmultinedia data streamsuch as a BM
stream and captions, -the video. streamis re-encoded so that its video
format’ changes. -(for exanple, froml080i to 480i). However, there is a
concei vabl e case in which the-nul-tinmedi a datastream ' renmains the sane as
its original:stream In such a case, an information nmismatch may . probably
be resulted in between the newy re-encoded video stream and the
mul ti medi tn 6B @isyr e8mei0h roX aRle@ms de iviedeq of e rofgrihe new
' re-encodéd video stream changes in spite of the fact that display

par anet erse@hentbe” Jui tdﬂﬂ?f@uﬂétﬁaé?é eam havec begnsdetghgi ned by

©of the original video stream o

ori gi nal -yj =for _igng_' 12 Y. 2 Lgi Q. I Splay aspect ratio

9 3%cﬁ%#é. E§%‘|ng pSP/s1 th@ye 99%%585£9 Q@%Fg@i§$g

are each used for. informati on on e orrgrna €0 stream The

repr oductj ar at us_ereates a_picture to be displayed from-the new

o encodet R AERCLT) cdm SRAUPReSRlR: FhearaTnga et RPPTARVag Far IS,  The

- video streamis .subjected to an gp-sa pl i n grocess to produce_a video
fornatijﬂﬂWHﬁ %ﬁps 1s assume - to ve value at least equal .

to 1. Bach of the groups forms a view in a multi-view

 program.
stream_PID is the value of a PID for an elementary

 stream definediin a. PMT referred‘to'by program map PID of

;the'prbgfaﬁ-seguénée.
:'SﬁreémCQdithnfotl is infofmatioh‘on-anrelemehtary
 st;éém”pdinte6-t0 by strgéﬁ;PID,aescribéd above.

.nﬁm;c;f;strealﬁls_in_grquﬁ 1S .t';he?number‘df -eiementary

VSt?éams-included in oné*gfoup'including‘elémentar?
-stréamé.

Etream;index.is-a valﬁe indicating an elementary
'Wfsttéém'inciﬁded-ih‘anfeiementary%stréém-group. The value
S is equal to the value of streém;ihdex-defined‘in a for-

ioop iﬁ?this synt;#.

FIG. 16'isIaléiagrém'showingfthe syntax of

StreamedingInfo()}

length i's the"number'ofmbYtéé starting with a 5y£e

‘ imﬁedigtely fo;loﬁinthhisflength‘fieldfand'éhding‘with

.the last byte of ‘StreamCodingInfo{(). "
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original _video_format and original .di splay_aspect _ratio. - Then, a picture
obtai ned as a,result of the up-sanpling process is synthesikzedowith the.
~nul timedia data streamto produce a correct picture to be displayed.
audi-o-presentation-type is the presentation type of the audio stream
pointed to by stream PtD for this StreanCodinglnfo( ) . The meani ngs of -
val ues set .in audio presentation type are showin in FIG. 21.
sanpling.-frequency is the sanpling frequency of an .audio stream pointed
to by streamPID for this StreanCodinglnfo( ). The neanings of.val ues set
in -sanpling freguennycadénghdwpe i sFlthe 2X¥pe Nektgoddmg @1 sarexpl ai ned- The
(Characteristic Point - Information)CPl is used for relating reproduction-
time inf @indtdnmrmiyn stre AV siines too doglr essesmi PIDhfoAVEhssream fil e.
There are two types of CPlI, nanely, EP map and 81 . 20 May 2005 TU nap.

I CPI -1 ye dahcAiQdTh AdS EPTRBP meRendPld® vaaldides ERmap. |1 CPl-type
in CPI(), is the TU map type, on the other hand, CPIO includes TU map.- One

AV stream fdahe RS NeER B ynshe Uneps. EF;map is. a list of entry
poi nts .(EPS) Those eﬁtry points are extracted fromel ementary streans and

.tran5p0rt Streaﬂﬁaegh?okhﬁt Egu§hga§1ﬁ@@r%%§ddﬁ(yfn§'d%&eo stream

| 901nted to by stream_ PID for thlS StreamCodlngInfo() The
‘_:meanlngs of values set in v1deo;format are shown in FIG.
s
Vframe_rate is the frame raté of'é'video:streaml
'pdintéd to by stream;PIDVfof #his SfréamCodingInfo(). The
ﬁeanihgé'oi'Qéiues.éet in frame rate are shéwn'in FIG. 19.
display_aspec;;rétid ié ;hé ﬁisblay aspect-ratio-bf_
a viaeo stream pointed'tq"bgrstream_PID for this.
StreamCodingInfo()..'The‘meéningé‘of_véiues'seﬁ in
video“aépect“ratio are shown in FIG. 20. |
cc;flég is a flaguindicatiqg:ﬁhether_or not a
:?éiosed-éaption data.signél'in.arfideoistream pointed to
by stream;PID-for this-StréamCodinéinfb() has been coded.
original_video_format_f1ag i$ a-flag indicating
‘whethex oilnot original_video format and |
-o£i§inal_display_aspect_ratio exist in. StreamCodinginfo().
driginél_videb_f@rmat'ié‘information on the
> .o&iginal'video-format=priorto a'prdcéss to encode a

" wideo stream pointed to by stream PID for this
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for finding-entry point at which decoding is to be started in the AV -
stream A piece of EP data is a pair of a presentation g meysioagp (PTS)
and a data address of the access unit of AV. strean1correspond|ng to the
PTS. EP map i-s used for two purposes.. In the first -place, EP map is used
for finding a data address of access Unit.of the AV streamreferred to- by
using a ‘presentation PlayList. In the second place, EP map is used for
fast forward reproduction and fast reverse ‘:reproduction. If the syntax of
an input AV stream can be analyzed in; an operation carried out by. the.
:reCordithtféﬁmuédimgImféebordﬂhheueaﬁﬁﬁgé“bﬁtVEBﬁbsEPeﬁHpniS creat ed ‘and
stored on the disk. TUnmap is a list of tinme units (TU).based on arriva

tinmes of ‘d¥ansRor tvidsket Sriapubrthepugbade digivtialol Bogkbace. TU_map thus
shows a relation between . arrival tines and data addresses in the AV

stream ldoddei8q -apove------ - ~-- 20 May 2005 syntax of an input AV stream
cannot be analyzed in an operation carried out by the recording apparatus

(o G0 L0, Y Sty Tame. S peptgptosiangg, om0 (e
”nunber of bg,g)tlegy SaEsapretétnng\ﬁltg 83::{)3/1‘ to a process to encode a video '_
' stream'p01nped to by étream;PID for_thiér-
.StreémediggInféf)- Thé meahings of values 'set in
origiﬂal;.displaywaspect“rétio are the same as
diép;ay;agpect_ratié described-abofé.
inspfocéSSiﬂgiﬁo't;aﬁscodefa transport stfeam
"iﬁcludiﬁg a vidé@’stream'mﬁltiplexed with a multimedié
t”data'strEaﬁnsugh as_a:BML stream and ¢aptipns,.£he video -
'étream is ré-endoded s§ that its vided-format changes
;(for exémple,‘fi6m310861‘td 480i);"Hoﬁéyér,"there is a
cpnceiﬁablé*caserin whiCthhe‘multimedia'dataﬁstream?
'remainé”thé'séﬁe*aérits driginal'stream{
Iin SUQh'a dase.'an"iﬁférmationfmiSmatch may
probably bgkreSulted'iﬁ'between the newly:reléncoded
viéeo stream and ﬁhe mulfimedia'data strgam1"For example,
. the #ideo.formafof the new re-encoded video stream
 6hangésfin_spite of the fact that'display parameters of
the multimedia data stream have been detérminedrbyi
- iassumiﬁg tﬁe video férmat of- the briginal video'stream,

original video format and’
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imediately following this length field and ending with the last byte of
CPl O CPI type is a 1-bit flag for indicating the type of mat lewo€Pl of
Clip. EP map has. data described below for a video stream in the AV stream
file. (1): streamPIDis the PID of a transport packet for, transmtting

t he video stream (2) . NUnEP entries is the nunber of entry poi nts for the
vi deo. stream EP_nmap'includes data of. pairs each consisting. of PTS EP
start and SPN EP start as nmany as num EP entries. (3): PTS EP start is the
PTS of an access unit starting froma sequence header in the video stream
(4): SPN &Psira)_dsspienddsessti nathe AvestrehmibefleforTheldddgess ‘

i ndi cated by SPNEPstart is the address of a source. packet including the

first bytimfdrmatiamcens tiétorigigaleditieobytPdsmEP miartdescri bed above.
SPN EP_start 83 20 May 2005 is a nunber increnmented by 1 for each source

packet. SENFRiet@sd dfsaAdchsi take¥al HepobiRreothesponsipyayed the first
source packet in-the AV streamfile. If a plurality of video streans exist

in the A Gl rgamddy &e ané@d@emlaasl yelfemeaﬂat @hQ%Gih?ﬁQd@QOVe for
each-video.stream - ,

data stream as- follows
rhe video stream is.subjegtéd'to;én upfsémpling
process to p?odﬁce é vidéq format indicated“by
'sbriginal_video;fofmgt.and.originél_display_aspect;ratiol
'A :,'Thé.n,r a picli_:ure lobtéined as‘ a, r‘elsult‘ ofr'th-e up—samp.ling
proceQS'is Qyﬁthe%iiéd_with the multimedia data Streém‘to7
ér@dﬁée a cor;;ct'pictﬁre to be dispiayed.
.audio_pfésentafioﬂ_typé is the p?esentatiéﬁ type .of
”tﬁe—audib stream_péinfed to by stream_PID for .this
—Stre_aimedi’nQIﬁfo() .. The fneaning}s of Va-iues Sét in .
audio_presentation_typé'a;e shown in FIG. 21.
sampiingmfféquency is the sampling frequency of an
%uaio stream pointed to bﬁ‘stream;PID for this
'StreamCodingInfo().  The meanings of -values set in
sambliqg_frequencj are shown in FIG. 22.
Né#t, CPI() is explained. . The (Characteristic:
.Poiﬁt‘Informatibn)CPI is used fof felating reproductioh-
Fimé information in tﬁe'AV’stfeam £o addrésées in'the‘AV&
stream file.

There are two types of CPI, namely, EP;map and
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"FIG 24 is an explanatory-di agram showi ng an exanple of EPmap. In this

© exanple, a video streamw th streanPID = x exists in th® Gy god/ stream
~-and there are k entry points (numEP entries= k) An exanple of a .source
packet pointed to by SPN EP_start is shown. in the ‘figure. A payload
followng TPheader of a transport packet in each source. packet begins
wth a PES packet header.. The PES packet header is followed by a sequence
header (SQH), which is followed by a GOP header (GOPH). The GOPH.is '

Lo one Ry i 1 Biebyne U Bi0dy T RIS b i acgses by SLarting

-W|th this seq tencé “hea ehco in

mapls expl d FI G 25|s Ianator i,agr am.sh TU ma whi ch
.is creatéd SFEAPAR v edrh acrshnét\kﬁpf tl@cg%&d(d gL '?gm B #Evaeg'l s
created -on the basis., of arrival tines.  of source packets |ncI uded in

one: ATC Medidh@rhed dlandeCPT b o i otia e rTH-ARP t | QAT St5FR%e time

" units are each 84 20 May 2005 referred toas tinme unit. The address of

the fi r stfidenpteet @foriR_JRAR cer R KELAPRhe AV streamfile entering each

~-time unit is. stored in TU map. The address is referred to as SPN_tine

unit start. TheEdefpi tisom dfisd OifmensavawoATCss ddifsnce ThS‘?S@ased on TU

unit start. This is explained later in ,
entry points are extracted from elementary streams and

transpert streams.' The;list'thss has'address infermation'
for findihggentry point at whicﬁ deeoding.isto'be
,.started in the AVrstream.' A ?iece of'Ef'data,is e pair of
a.presentation_tiﬁe stamp (PTSi add a data address ef the
access:unit oflAvrstream correspsnding to the PTS. |
EP mat 1s‘used for tworpurposes In the first
;plaee,‘EP map.ls used for flndlng a data address of
acceSs unit of the AV stream referred to.by u51ng a
‘preSentation‘PlayList. in thersecosd p}acet EE;mapfis
used for‘fast fbrward repreductiqn and faSt.reverse
ryreeroduction. 'if=the syntax of an input-AV stream can be
"ahalyzed in.an,operation carried-out'by,the.recording‘
apparatus to_reeord the input,Av stream, EP_map is
_ereatedrand stored on the'diSR. |
TU_map is a‘list of time units (TU) based on
arrival times of‘traﬁsport-packets-inpstfthrough.a
'.:a A .digital'interface._.TUumap thus shows. a relatios.between

arrival times and data addresses in the AV stream. If. the

82




terms of the semantics of SPNtinme unit start. FIG 26 is an explanatory

di agram showi ng the syntax of TU map. time unit size i.sedt ey sdope of a ti-ne
unit: The wunit of .the size.is the period of a 45- kkt cl ock signal _
derived from an arrlval-tlne clock signal with,a preci sion of 27 MHz. The
val ue of num of ATC sequences used in a for- Ioop of atc id in the syntax
is defined in SequencelnfoO offset arrival -tinme[atc id]. is an offset tine
for a first conplete tinme unit in an ATC sequence pointed to by ‘atc id.

~The unit of,the QEféﬁtlhbHE ho EEEeQﬁerHnBE Be éﬁa&b@e@'@ﬁkaﬁlgn6|
derived. froman.arrival-time clock signal with a precision of.27 Mz.

e o RERAEEBY SaDRILY bEEoEdethas S%b?dlh farstheamyfile has only

an ATC- sequence et "arri a zero When a
plurality of offset arri 85 20 May . 2 cesjare
recor ded 1ot nhp® éngﬂg #E kgmf eﬂfﬁglscgﬁﬁ¥FF gngrg S&F st i ed:
of f set - arr|val-t|ne =0 For atc id having a value of 0 < atcid< num

- of ATC seqﬁ%ﬁ%eg eo@%§ t arrlval timefatc id] > of f set- arrlvaltlne[atc id

- FIG. 23 is a dlagram show1ng the syntax of CPI()
iength.is the‘number Qf,bytes stqrtlng w1th a bytel
im@ediatély foll&wing thié_lehgth'fieid‘and enéing with
.thé iasﬁ byte of:CPi(). |
| CPi‘type is a 1-bit'flag fér indicéting the type'of
'the CPI of Clip. o |
EP_map has data descrlbed below for a video streaﬁ
in_the.AV-stream file.
(1):  stream_PID is the PID of'a-tran3p§rt packet for
: transﬁitting.ﬁhe:videq strgém,' |
(2}; num_EP_entries is the number.qf:eﬁtr??poinpérfo;.the
video.sﬁreém.
Eé_map'includés data of,pairé,each éqnsisting,df
PTS_EP start and SPN_EP_start as many as num EP_entries.
(3): PTSTEé“Start is the PTS of an access unit sgartiné
from a sequence header in Fhe vidgb stréam,
(4}:“SPN_EP_start is an address in the AV stream filef
The,éddress indiéated by,SPN#EE_staft‘is the address of a
"sburce.packet including;the first_bfte of anxaccess unit

referred to by PTS_EP_start described above. SPN_EP_start
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“-1]. + tinme unit * numof tinme unit entries[atc id -1] where notation num
.of tinme unit entries[atc id] is the nunber of tine unit snweiesobncl uded in
.an ATC sequence pointed to by atcid. SPNtime unitstart[atc id][i] is the
start address of the ith tinme uniit in an ATC sequence pointed to by atc
Gid. SPN time unit start[atc id](i] is also a count value starting froman
initial value of 0 corresponding to the first source packet in the AV
streamfile. The count value is incremented by 1 for each source-packet.

1 Do SOW S, PARKEL oMl erL0g, L0 ggeﬁe%rt ERU b oct Beckahue of SP

time unit’ star resen unit 1s equal to the value of SPN

time_unit for the |nned|a recedi tlne unit. .Entries of APN
time Uﬂlt%ﬁéggéﬁ%ﬁ%%% ?%ST%Pnhﬁl gtg EeeaP afg89 T R32R 848EndCng or der .
The start time of the ith tinme unit in ATC- sequence pointed.to by atc

idis ref%ﬂ?e@l¥%ta%°%%c%opﬂﬁ§e§068 th@ %YaFFrFFWeFéFE idl[i], which is
expressed as follows: TU start tine[atc id][i] of f set arrlval time[atc
id] +i0* tinme dfi @ Silpgality D Hago 2ytFRABS deabF And 3hEe ndVt he synt ax
~of the. PlayList file. A PlayList file has Pl ayLi st (

Pl ayL| st _ssftregam aﬁm@ssﬂ?smemam@yaddcbs@eof:he data described above

for each video ‘stream.

FIG. 24 is-an explanatory diagram showing an

- example of EP;mep. In this example, a video stream with

stream PID = x exists in the Clip AV stream and there are .
k entry points (num_EP_entries = k). An example of a
source packet‘pdinted to by.SPN;EPmétart'is shown in the

. figures A payload following TP_headef of a transport -

ﬁacke? in each source packet begins with a PES packet
heeder; The PES pecket,headef is followed by.a seqeence
‘header (SQﬁ), which is followed:byla GOP header”(GOPH),
| The GOPH is folleWed by an Ilpicture (I-PICH). The PTS'of 
‘-,aﬁ access unit etarting,with this.sequeﬁce'header is
encoded in the PES packet header.
Next TUumap is explained.
sFIG. 25 is'aﬁ exelanatoryrdiagram_sﬁowing TU_map,
whicheis-created Wﬁen an'AVestream is newly recbfded es
Clip. 'A time axis created on‘ehe basis:of arrival-times
:of'souree packets included inxone;ATCasequence;is,ditided

ihto predetermined time units. These time units are each
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Pl ayList( ) relative to the first byte of the PlayList file. The start
address is obtained by counting the nunber of bytes stagdimag Mmickh the
first byte of the PlayList file as a count val ue of 0 Since the other
syntax fields are not required in explanation of the enbodinents of the
present invention, the description of the other fields is omtted. FIG .28
is a diagram showi ng the syntax of PlayListOlength i's the nunber of bytes
starting with a byte inmmediately following this. length field and endi ng

with ‘the. te,0f PlayLighf{) - CPl type is.a 1-bit flag for indicating
t he valueéta%‘t %a,%% ?ypeO’f" Cllp used in PlayltemO. CPl type. is

defined by CPI B{eee(r?r%gtrggs E"@c Qrn rI%ttl %{]&Jﬂl e |%£1I& ayltems is

t he nunmber of Play Jiue o yl'temid for

Pl t th 87 - 20 t L. whi ch
P ol t oA et iné ) %ﬁ%% ? ﬁl?anPSSﬁnPnetaﬁg‘osyln e%%lle’le Cem i d

starts . fromO Since the other syntax fjel ds are not required ,
expl-anat i D0 tHe BAIBRR nete & qrrf'eg“”prje%e’h‘? STHEN FOn2S ?ﬁ%-&é@‘én ptl on

of the .other fields i's omtted.
unit_start. The deflnltlon of a time on an ATC-sequence

is\béSed on_TU_unitﬂstart.' Tﬁls‘is explalned latef 1n,
; Ttefms ofrthe semaﬁtics of'SENﬁfime_uniﬁ_start.
FIG. 26 is an'eiplanatory diagraﬁ-showing the
Syhtax'éf fU;map.i : | |
time_unit_size is the size of a time unit. The
‘;unit of.;ﬁe size,is'the;period of a 45—kH;-clo¢k éignal
‘:Aerifed_from an arrival-time clock signal_with,a'
pfeciSiOn of 27 MHz.
) The~va;ue:§f num_bf_ATc;sequgpces,usgd~in a'fqr-
lOop'of atc_id in the'sYntax ié définéd‘iﬁ'SegueﬁceInfp().
offset;arrivalmtime[até_id]Ais an offset time for a
firét'complete‘time_unit in an ATC—sequenée pointed to by
l--.atc_id. The unit of the offsétﬂtime is the period of a
45-kHz'clock signél derived. from an.arrival-time clock
signal with a preciéion of.27 MHz.
A -. : When an AV é;ream is newly recorded,aé'Clip, the AV
.stream file has bnly,én ATC-sequence. and
pffsét_arriyal_time[até_id]_is alzero;

When a plurality of offset_atrival_time[atc_id]
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Next,  Playltem.is explained. A Playltemobject basically includes the
followng data: (1): Cip_information_file name for specid ykpapcobe file
~name of Cip pointed to by Playltem (2): A pair of INtine and OUT tine,
which irdentify a reproduction interval of this Cip object (3):.connection
" condi tion showing the state of connection between two consecuti ve Pl ayltem
- objects in PlayList, nanely, the preceding Playltem object and the present

Pl ayl t em obj ect FI G 29 is an expl anatory di agram showi ng PlayList wth

"CPI type of EP map. Such PlayList is referred to as EP nmap-type Pl aylLi st.
In .the caBéeees adr EPraAaprpge toPTHyMASt As| Ruttinke sand TEUEALLve/iglg Pl ayltem
are PTS base times. IN-time and OQUT time are times on the same STC
sequence. cerflitbo®TCard Bstasédefior indicating the STC. sequence. IN_tine
and OJT time are tinmes-in a reproduction interval indicated-by 88 20 My
2005 ‘ -present at icfiEssi@ard=iivel anth@(@seatation-end-time, which are defined
for the STC sequence and included in Sequencelnfo. FIG 30 is an .

‘expl anatory di ag:roa;mas&wvudlg;ﬂﬁyg_@tvamé ho£Pl type of TU map. Such
~PlaylList is referred to as TU map-type PlayList: 1n the case of as TU
,UHD'TYDE-‘O,< atc"id'<.num_Qf;ATC_$equences}
| | '6ffsetﬁ§rrivél_timetaﬁé;id] > offéétmarrival;time{atq_id
“1]- + time_unit * num_of_time_unit_énﬁries{atc"id -1]
‘IWhefe noﬁ#tion num_of_time;unit_éntries{até;id} is
‘the‘ﬁumber:of time_unit.éntfies included in an ATC- .
séquépce pointed to by atc_id.i
'_SPN;time_unit;start[atc;idlti]'isrthe start address
 'of the ith time;ﬁnit‘in an ATC-sequeﬁée;pOintéd t0 by
até_id. SPN_timé_pnit_start[atc_id]fi] is also a count
' valﬁé starting'from'anrinitial value bf*0 corresponding
- to the'first source padkéﬁ in thé AV stréam file. The
‘ﬁbunt Value:is incremented byll for each source pécket.
T If nb'source'padkeﬁ‘entering the'éresent‘time_unit,
the value of SPN_timehunit_étart for'thé’preseﬂt‘
g Vtirﬁe--‘_unit i_s-'eQuai to tﬁh‘e'valge of SPN_time_unit_start
ﬁor‘thé immediately preceding time;unif.
Entries of APN_time;unit_Start'values in' TU_map
must: be arranéed'in an aSCeﬁdiﬁgVOfdef;‘
" A"-V : The start time of the ith timémunitrin én ATC-

- sequence pointed to by atc_id is referred to as
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PlayList, INtime and OUT time of Playltemare PTS base times. INtime and .
QUT tine are tinmes on the sane ATC- sequence. FIG 31 | 3oamaexpbanatory
di agram showing a relation between tine infornmation of EP-map-type.
Pl ayLi st. and address information-in an AV streamfile. The time
information of PlayList is PTS information of a picture or.an audio frane
inthe AV streamfile. EP map and- Sequencelnfo of..the Cip information
file relate. time information in the AV streamto addresses in the file
FIG 32 is _an explanatory diagramshowing a relation between tinme
i nf or mat i BH_8FarvO_rdpetlpse _piddyidilst whirdh dotireessr asiest it ifon iavsn AV
streamfile. The time information of PlaylList is arrival-tine information
in the AV stredfVfstertTuimapade. idhdid isp information file relates tine
information in the AV streamto addresses in the file. FIG 33 is a ‘
di agram shéfsag_the ispit axdimeflat89 i) Mayl 2005 mePlanilt eni@e | eng(R)is the
nunber of bytes starting with a byte imediately following this length
field and endi ngen&t h27the hasiabybm shobliayl tae( synt&ki p£l ahermation_file
name is the nane of a Cip information file referred to by Playltem -
' _PlayList file. A PlayList file has PlayList{().
‘PldyList_start_address is start address of
PlayList() reiative to the firét byte of the PlayList
file. The start address is obtained by counting the
'number-of bytes starting with the fifstrbyte of the-
PlayList file as a cbunt value-of 0.
Since_the-other,syntax fields are not required in
explanation of the émbodiments of"the presenﬁ inventiqn,
ﬁhe deséription‘qf;the other fields is omitted.
-”FIG}‘ZBVis‘a diagram sh0wing the syntax of
PlayList();
length is the number of bytes starting with a byte
immediately following this. length field and'ending with
the last byte of PlayList () .
CPI type is'a 1-bit flag for indicating the value
of Ehe CPI_type of Clip used in PlayItem(). CPI_type-is ‘
defined by CPI;type of the Clip information file.
nﬁmber_of;PlayItems is thé_number of PlayItem()s

. " in PlayList().

The value of PlayItem id for PlayItem() is the.
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~connection condition is infornation'indicating' whet her. or not a-preceding

" Playltemobject is connected to a present Playltem object mseanbessly. ref

to STC-id is stc id of an STC-sequence of Clip referred to by Playltem
The value of stc id is defined ~in Sequencelnfo. INtinme is a reproduction
'start tine of Playltem OUT_time is a reproduction.end tinme of Playltem
'Brldge Cip_Information_file_name is auxiliary information of playback for
_a case in which a preceding Playltemobject is.connected to a present
~Playltem obj ect seam essly. Next, the concept of editing of PlayList is
expl ai nediumtes prioceskdery Heeratben bel whirhs PerYAFABA) &PBPEAF| yhby t he
control unit 17 enpl oyed in the noving- picture recordi ng/reproduction
appar at usa IBlashecercoind i fpr atoom Df whe chyntaxhoviildan F#1G idi3stants he basi s
. .of operations' carried out by the user. 90 20 May 2005 FIG 34 is an
. ‘expl anat drpbglicagr am show ng t he concept "of "a relation, which is established
between Cip and PlayList when an AV streamis recorded as a newdip
~object. Wien ansAYcet k@@Mdthdreeamiet a5l ewi@ inot obd@eiredRenh Pl ayli st

.freferring to an entlre,reproduclble_ range of the Cip object is created.
exp;anation of the embodiments oﬁlthe present - invention,
- the descrjptidh of the other'fields5is omitted.
‘Next, Playltem is expléiﬁed.r'A PlayItem‘objéct
'bésicaily'inciudes the following.data:
(1) : .Clip;inforﬁation;file;name for_épecifying the file
naﬁe of Clip,pointéd‘tq‘by'PléyItemf
(2): A;pair ofﬁIN_time and'OUT;timé; Which:identify a
. reproduction intérvél,of ﬁhis Clip objedtry
fﬁ): cognectioh_conditibn showiﬁg_the‘state of Conﬁeqtion
between tﬁo conséﬁutive‘Elaylfem objects-in PlayLisf,
ﬁémely, the ﬁrecgdiné Plafitem objéc;‘and the presént-'
: PlayItemjobject. | |
| FIG. 29-is.anfexblanatory'diagram showing PlayList
with'CPI;type of EP;mab.-rSUCh PléyList-i; féférred'to as
| EP _map-type PlayLlst in the Case of'aerP map—type
PlayList; IN time- and OUT_ tlme of PlayItem are ‘PTS base
;imes}‘ IN;tlme'and OUT_tlmé are times on the same STC-
£ ‘sequence. ref;tQ;STé_id is usedfforVindicating'thé'STC1
» - sequence. IN_time and OUT_Eime arertimés in a

- reproduction interval "indicated by
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FIG 35-is an expl anat ory di agram ShOWI ng the concept of cr eation of
Virtual ' Pl ayLi st _ Wien the user specifies IN time and CGOTuai i20es from t hose
in a reproduction range of Real PlayList, Playltemof a. reproduction
interval the user wants. to watch and Vi rtual PlrayLi st are created. FIG
36 is an expl anatory di agram showi ng the concept of a relation,. which is
established between Cip and PlayLi st when a portion of a reproductl on
interval of Real PlayList is deleted. Pl ayl tem of - Pl ayLi st is, changed.

in. such a way that only a required reproduction portion of the Cip AV
stream i sprefentadion, stahéntlmﬁne@éssaeyen§@teaanéﬁLFéﬁ§ oFhifk dip AV’
stream are deleted. As shown in FIG 36, even if the data of a mddle
portion -ofre tdwf Giéd m/rstheaﬁTCssdehened,_anﬂei@tipdé\@ stiream file is

not. split, but remains as one file. Even if the data of a Cdip AV stream
i s del et esegpegddaidfo. the remaining data portions are 'collected in one
Cip.AV stream 91 20 May 2005 When Real PlayList is changed and a stream
portion. of O i peref ened ¢ aubYe A ndl ki $tadsadadiehethg a2 QA $pis ©bj ect
referred.to by Virtual PlayList using the sane Cip object is | ost, :

probably ¢aisidir a probh eyl fafl dafycl @ BOlves d hes Probd £fa tzdneafuser
interface takes the fol |l owiTig counterneasures:
-TU_map-type PlayList:. In the case of as-TU_map-type
'21ayList, IN_time énd OUT;;ime of PlayItem are bfs baéé
times. IN_time and OUT_time are times on the_éamerAch
fseqpencé.-

' FIG. 31 is an explanatory diagﬁam showing a
relation beﬁween:time-iﬁféfmatién of EP_map-type PlayList
_andfaddress_iﬁfofmation in én-AV'Stréam.file. The tiﬁe,
:informétidﬁ‘éf'PlayList is PTS information of‘awpicture‘
-br_an éudid frame in the Av‘stream ﬁile.' EP_map and
“SeQUencéIﬁfo of_the Clip information file relate time

information in the AV stream to addresses in the.file. -

i1

FIG. 32‘is an explanatéry diagram.showiﬁg'a
‘ rela£ion between time information of TU_ﬁépjtype PléyList
and‘addréss iﬁformation'in an'av_étream file. :The time
information-of.PlaYList'is arrival-time information in
the AV stream filea'"TU“mab of.the Clip_information”file
- relates time infofﬁatibn in the-AV stream to addreéses in

- réherfile.

FIG. 33 is a diagram showing the.syntax of
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The user int erface war ns the user by i ssui ng a. query: -There exists
Virtual PlaylLi st ref,errl ng to a streamportion of Cip reMeyradsto by Real
‘PlayList so that, if Real PlayList is deleted, Virtual PlayList is al SO
del eted as wel | . Do you allow Virtual PlayList to be deleted as well?

| nstead of deleting Virtual PlayList, mninmzation processing is carried
aut on Real PlayList. FIG 37 is an ex'pl anatory. di agram-show ng the
~concept of a relation established anong Cip, Real PlayList and Vi rtual
PlayList as a result of mnimzation editing. Mnimzation editing

i-spr ocess‘?l@f’%’bef&wange Pl ayl tem of Real PlayList so that. only stream
portions of Clip required by Virtual PlayList are referred to. That is to

. 'say, stream por tlieswwsbndts, trhey R umETE thyo Aot e stRipidnstwibrie aldixted. As

.'shownln FIG 31, even if the data of a nmiddle .portion of the ip AV
- 'stream i simed ity Lt o A opidy tists ebemfthefisldosngpbndinpuvitbnai ns
as-one file. Even 92 20 May 2005 if the data of a Clip AV streamis

. -del et-ed paid iTaddty bithe of erpayit@udat a portions are collected inone Aip
AV stream On the basis of the concept described above, the change of

~Qip infornatioeifipl enirbreata oaf ¢ ke e 1 e addd A ﬁlrlq;am being
-partlally del eted i § descri bed .
'1nformat10n flle referred to by PlayItem
 conﬁectioﬁ_condition is informatlén‘indicating-
whether or not a preceding Playitem objeét‘is_qohﬁeéﬁed
to a present PlavItem object seémleésly-
.ref_to_STC_id'is stc_id ofﬁaﬁ.STC-séquenée 6f‘dlip
referred;to by PlayItém; Thé'&aigé 6f”$tc;id is définéd o
in SequencglanJ |
'IN;timerisra reproduction,start~timé of PlayI£em.
ZOUT;time is a,reprbduction end time'of:PlayItem-
Bridgem¢1ip_Iﬁformation;file;nameis auxiiiary
':information of playbaék.fpr a'cage ip ﬁhich a préceding
= Pléyltem object is connected to:a preseﬁt:PlaYItem object
seamlessly. |
Next, the ;onﬁept of -editing of PlayList is -
explained. jThe-processing déseribed below is pefformed
.typically.by_the control'uﬁit 15 employed in the ﬁovihg-
e piCture recordiﬁg/prrdduﬁtioﬁ:apparatus 1, the
~ _génfiguration of which is shown'ianIG. 43, ‘on thegbasis

cf operations?Cafried'out?by the ‘user.
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hereafter. As described above when an AV streamis recorded as a Qi p
file, the dip object does not include ATC discontinuititesaaraboshus has -
only one ATC-sequence. It is -assumed that an ATC discontinuity is created-
only when the streamdata of the Clip AV streamfile is deleted partially
in an editing process or the like. That is to say, as shown in.FIGS. 36
and 37, ‘when the data of one dip-AV streamis partially del et ed and

remai ning data portions are collected in the si ngle Cip-AV stream the
Cip. object hasATC di scontinuities and.a pluralit ATC- sequences. In

an editing exanplt®shdtn ¥ n?El exrhgnatepy ?h%?ﬁﬁ‘ﬁegh?j‘”r‘bg ptR%r to an

editing process includes no ATC discontinuities and thus-has only one ,
ATC- sequefBBCEPThEAR, 2agedRERAT nWRAERT LuestahRdéahadt RebFeannfddPe portion
of the dip AV streamis deleted, Cip after the ..editing process has two
ATC- sequeﬁ@ésPlFYG;S89Wh§nannekﬁl atzesamyigi afglceznfﬁgﬁowsng new98lip- - 20 My
2005 relation, which is established anong. an ATC sequence, .an .
STC s.equecnb:éaeahd Hpro@ERNEesucrme iheredatdedfas Lnge AMstreami s
-partial:ly deleted. Clip prior to an editing process has one ATC sequence,
one STC sehjieate Radloneaypliegr as¥eegiagceo dhabnkirborspyodudibliep, the
contents of the program sequence do not change. in this editi ng
" range of the Clip object is created.’ :
FIG. 35 is aﬁ explanatbfyrdiagram showing the.
concept of creation of Virtual~PlayLiSt; VWheﬁ the ﬁseri
specifies IN;time_and OUT;tiﬁé frbm those in a
reproduction range of Real pPiayList, PlayItem of a.
reproduction interval the;user wants. to watch and Viftual.
PlayList'are‘created._
FIG. 36 is an explanatory diagrém Showingﬁthé
concept of a_relation; which is established between Clip
and'PlaYList when a portion of a reproduction interval of
" Real PlayList is deleted. PlayItem of PlayList is, changed.
:» . in.such a way that only a required reproduction portion f
of the Clip AV stream is referred tb.. Then, unneceésary
-stream portiqns_of the Clip AV stream are'deleted, As
shown in FIG. 36, even if the data of a‘middlé portipﬁ of
the Clip AV .stream is deleted, the Clip AV stream file is
not. split, but remains as one file. Even if the data of a

~. . Clip AV stream is deleted partially, the rémaining data

portions are collected in one Clip AV stream.
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process, assune t hat pi eces of AV stream dat.a; which are i ndi cat ed‘by .
darkened portions in the figure, are deleted. ‘In this casenayCdop after the

editing process has 3 ATC sequences 3 STC sequences and only one program

sequence, which remains.as 'it is as a result of the editing process. The

“program sequence extends over the boundaries of the ATC and-STC- sequences.

The fol l owing description explains a relation,  which is set between Aip
and. Pl ayLi st when data of AV stream data is partlally deleted. FIG .40 is

"an expl anatory di agram showing a relation, whi.ch is established bet vveen

Cip and PlayLi $thenmfela Fathit ofs @thqmsﬁaﬂ sty aam $tandany oeR-tiggm CPl -

deleted. Cip prior to an editing process has one ATC sequence and three

STC sequetfeslipffepér SIC td(6) Real Ph&y}é\i’ﬁ}:sequeatetéﬂs @ Qeip. Assune
that an STC,-sequence wth stc id =1 in dip is -used.in,PlayltenRand

Pl ayl t enBob fisc Showeifed heo fhgur ert4¥1 sb1gani dat aseﬁgthﬁe%xﬂ@ May 2005

STC-sequence with stc_id = 1-is.edited. To be nore specific, AV stream data

of a partengs sseekd Pl vkt eBronaeh Pl At 5 eAS &7 sroslah ed. 1A @ desul t of

the editing process, Gip now has two ATC sequences and the STC sequence

with steighSdiis m&'gfom@ twe31&§egff§99§§ceoé£ﬁgg S 1dLal for the

follow1ng countermeasures

The user ;neerface werqs the user by issuing-a
'query:'”There'éxiets VirtualePlayList referring‘to a
stream pertion of'Ciip-referred to;by Real Elay;ist so _;

. that, if RealﬁPlayList is deleted, virtual Pleynist is
aiso deleted‘aseWE1l,- Dolyeu allow ﬁirtual PlaYﬁist torbe
‘deleted‘as well?” instead-of'deletiﬁg‘virtqel EleﬁLiet;

'iminimizatien proceesing is carried outeon Reai Playpiste

-FIG;_BT'isfeﬂ'expienatory-diégram showing the

Vconeept of alfelation.eStablished amdnggciip; Reai-

: PlayList and Virtual Play;ist as arresu;e of-minimizatien-
editing. Minimizetien*editing_is‘proeessing_tO'change o
PlayItem of Real PlafListﬁSO that‘enlf stream portions of
Clip requifed by Vir;ualPleyList"are referred\td. -Thae

_'ie to say,’ stream portionS'net:required by'Virtualr'

::PlayList~are'de1etedl

'ie.shbwn in'FiG.'37,-even-if fhe data-of,ermiddle
'_.d poreion of'the Clip AV stream is. deleted, -the Clip AV -

stream file is not split, but remains as.one file. Even
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flrst ATC—sequence is set at a zero and offset STC Id[|] for the second
ATC-sequence is set at 1. Thus, both stc_id of “the | atten SIC-zweguence ‘on
the first ATC sequence-and StC_Id of the forner STC sequence on the. ‘
second ATC-sequence are 1. Therefore, it is not. necessary to change the
value . of ref to STC id of post-editing Virtual PlayList's PIayItenB and
t he val ue of ref_to_STC.id of post-editing Virtual PlayList's- Playlten.
That- is to say, when partial data of the ip AV streamfile is deleted,
it is .not necessary to change Virtual PlaylList that does not  use the

del et ed pértheSidace arf ATClidi So0retimeAn yicatebetead geaediahla, Ghe AV
streamin this way, if streamdata of a nmiddle part of. the Cip AV stream
i s del et edmaiihing datangoesdany tare litedthed A pordd @ igtovtwo portions.
In addition, by wusing offset_STC.id for stc_id of the first STC sequence
on an ATetseguence for each. of ATC sequences, it is not 95 20 May 2005
necessary to change Virtual PlayList not using a parti-al - part of .the dip

AV stream file, onhigh §ssds! steéhbncoee@t;tahes@%tsteuoab%et henQlip AV
streamfile. In order to help the user understand the effect, FIG: 41'is

used as gnghggr g EQtPemtm 290% F39% i YU %et@té Riddd &4 split into

t wo parts
the Cllp AV stream belng partlally deleted is described-

hereafter.

' As.described above, "when an AV stream is recorded

- as.a Clip file, the Clip dbject‘does not -include ATC:

discontinuities and thus has only one ATC-sequence. It is

eseumed that‘en ATC diecentinuityris created edly_when
f'the.st;eem data of the Cllp_AV stream file is deleted
partially in an-editing processﬂor-the like. That-ie to-_
éay; as shcwn,ih:EIGS. 36 and 37"when the data=of oné"
. Cllp AV stream is. partlally deleted and remaining- data
eortlons are collected in the single Cllp AV stream, .the
Clip,object-hasiATC discontinuities aﬁd,a plurality of
ATC—sequedces. In-an'edltihg'example shown in FIG;-BB,
for'instance; Clip prior-to an editing procese»includes
no ATC discontindities-aﬁd thus‘has onlycne_ATC-sequencet
'Then,fas shoﬁn'in the flgure; when data of a—middle--l
'portien cf the‘élip‘AV stream is deleted, Clip after the
" __editing,proceee has two,ATCaseduences.

FIG. 39 is an.explahatcry diagram-showing a
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of a Cip AV stream having EP-map CPl is deleted as well as a diagram for
~a relation between Clip and PlayListfor. the case. Mich 4d key tZhes exanpl e
shown in FIG 40, Cip prior to an editing process has one ATC sequence
and. three STC- sequences. offset _STC id[Q for the ATC sequence-is a zero.
“Assune. that an STC-. sequence with stc id=1,indip is usedin Playlten?
and Playlten8- As shown in the figure, AV stream data of the STC sequence
Wwith stc =1 is edited. To be nore specific, AV streamdata of a part not
used in 'Playlten?' and PlayltenB8 is deleted. If no ATC-discontinuity. is

al | oned i reErFponafveicht he edtebhdspedcedonaCrrp ATS -¢iedUGEE S nf8 t wo
files, -nanely, dip-Aand dip-B. It is thus necessary to change - the dip
file namaST@f- segednte @yd%ayrbemmaﬁdqﬁbaybt wineén dahat oifsat 61éay, when
‘partial data of the Cip-AV stream file is deletéd, in some cases, it is

- necessar yavos thaageistpercbal ept Sedbt¥art val i@l m/unstteveam édiPimgLi st does
96 20 May 2005 not use the deleted partial data. In conparison with a case
- in which pdéceds seast bneli Aressaatedbkovedei BTE-kRqukheecaaa bAewhi ch no
ATC. discontinuity is allowed in Cip has the followi ng problens: (1): The
nunber Ofpfééﬁﬁmr§§@ugﬁ@eon'ﬁﬁ@tch§ktér§5ﬁasﬁ§ Clip, the contents

Qf the program seguence do not- change In thlS ~editing
' process, assume that pieces of AV stream data, Which are

indicated by darkened portions in the figure, are delétédl'

inlthis.case, Clip after.ﬁhe editing process'has 3 ATC-
'séquences,-B STC—sequencés and only:oﬁe ?rogfam;éequeﬁce,
which fémains as‘if is as a resulf 6f-£he editing process.
The program.$equ¢nceextends aver thé boﬁndaries'df ﬁhe
ATC and*STC-Sequences.
| The folloﬁing deScription explaiﬁé a relatibn;
‘_which is set between Clip and.PléyList'whén;dataof-AV
.stream:data is pa;ﬁially.deleted;
:FIG..40-is aﬁ explanatorf-diagram showing a
relation, which is estéblished betﬁeen Cliprand PlayList
'when-a porticon of Clib AV Sﬁreém having EP;map:CPI'is
 de1eted. Clip priqr to an'editi#g pr§cess has one ATC-
sequenCé‘aﬂd three'STC~se§uences. offset"STC;id[Ollfor
ﬁhe ATC-sequende'is 4 zero. Assume that gnréTC:seqﬁencé
> with stec_id = 1 in Clip is uééd.ianlaylﬁemz.and-

PlayItemB. As éhowﬁ-in'theffigure;-AV:stream data of the
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Thus, at the start of “di'sk reproduction proce55|ng, it takes a longer tine
to read out all Clip files and store the files in the nanﬁay;mm5the
reproduction apparatus (correspondlng to a menory enbedded in the control
unit - 17 enployed i.n the novi'ng-pi cture.recording/reproduction appar at us
1, the configuration of which is shown in FIG 43). In addi.tion, if the
upper. limt to the number of files recordable in the disk (correspondlng
to a recording medium 10 enpl oyed in the noving-picture
‘recording/reproducti.on apparatus 1,- the configuration of whichis “shown in
FI G 43) F%Cseequenaepvetbterfihéd= Valaeedhfedhe Frinbemeie Cip files
increases due to an editing process or the |ike, exceeding. the up per. -
limt, dapactéicnoaVonygeeabedatgorfed pato the dss in Bpavétem2 the fact
that a storage free area still exists on the disk. . (2): Wen partial
data of thedChipyAVessreas §élecés. deleted, it takes a long tine to change
Virtual PlayList - 97 20May. 2005 existing on the disk. The present
invention solves hheapkeBl@ws cdesgli bad tindb@vecekd,pull iipt notr. detsai |, by
virtue of the present invention, it is possible to shorten the tine

required g, £2adsQiteRbbs AhR EhbeSTANGShOREe tRELA] ge\% ia Lh@ ggITor'y
enployed in the reproduction apparatus at the start of

Spllt into two STC- sequences offset sTCc_id[o] . for the  .
- first ATC-sequence is set at a-aero and.offset_STC;id[ll
 fof_the second ATC;seQﬁeﬁee ie set at 1.,_Thus, boeh |
stc_id of the 1atter-STC-sequeaee on the fifet,ATC-l
eeguence;aﬁd stc_id of the fofmer-STCfeeqﬁence on the
second ATé-sedqeﬂce'are 1. | |
-Therefofe, it is not pecesSaryrto change the Value
;qu_ref;to;STC;id of post—éditing-ﬁirfual Playﬁist's
PlayItem3 and the,valﬁe‘of.refuto_STC_id‘of poeteediting ‘
Viftual PlafList’e PlayItemg.. Thae is-to say, when
partial data Qf the Clip AV etream file is_ﬁeleteq, it is
not neceesafy to change VirtuathiayList £hat does not a
use the aeleted‘pare,—
Since anATC,diecentinuity eaﬁlbe created in a Clip
AV streamrin this waff if stream data of armiddle paft oﬁ
the Clip AV.stream'is'deleted, it ie not necessary to
‘spiit'the clip file into two'portionsf 'in addiﬁion{ by
> ‘using offset;STC_id for stc;id,of the-first STC-sequence

on an ATC-seguence for each of ATC-sequences, it is not
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the di sk reproduction. processing. Further, it is possible, to set |ower
nunber as maxi num of files which can be recorded on theodsk.20bm addition,
it is also possible to reduce the time, which is required to change

virtual - PlayList existing on the disk when partial data of, the Cip AV
streamfile is deleted. FIG 42 is an.explanatory di agram showi ng a o
relation, which is established between Cip and PlayList when a portion
of. Cip AV stream having TU map CPl is deleted. Cip prior to an editing

process has one ATC- sequence,, of fset-arrival-time [0] for ' _
ATC- sequétfcE§5& Y ercgl, DRSS iid i Pre ﬂf]tsgtnﬂl%ogle%%ljf%gen%p a%lt en8 and

.Playltemd of Virtual PlayList refer_to this. 'TC-seé]? ence . Then, as shown
in the fiRfhte CtAPISt (ddR dit £ Greathish rc v et T 5 e e tHY. To be nore
specific, AV streamdata not used in-any of the Playltemobjects is
del et ed. rALtiadf el atieredift ithe Flodeds’ st 23t Wrke - sequences. |
- offset_arrival_tine[0] for the first ATC 9820 May 2005 sequence is set
‘at a zero and ofthserdarr tvahelpnshe] user e rseEdd tArcefdfsénce is set at .
a value X; which is greater than QUT_time2 but smaller than IN_tine3. That
is to sayc.afdleris hesesliad g Jiregoegs,fat xpin e esse@§etv® change the .
values of I'Ntime and OUT time, which belong -to PlayltenB of Virtual
Pl ayLi st vas ckeld cagst e valivesmifit into two parts when a portion
df a Clip AV stream havinglEP_maprPI igs deleted as well
-as a diagram fof a felationrbetween_CIip and‘?layList for
the Case-il:
‘_Much-like the example shown in FIG. 40, Clip prior
to an editing proceSs has one ATC-éequenée and . three STC-
_ sequences. bffégt;sTC_id{O] for the ATC-sequence is a
_zeio. ‘Assume that an STC:sequenée with-stc_id = 1. in Clip
is used in PlayIltem2 and PlayItem3. As shown in the
figure, AV stream data of the STC-sequence with stc = 1
ig. edited. To be more specific, AV stream data of a part
not used in‘Play;temZ‘dnd PlayItemS is deleted.
If no ATC-discontinﬁity,is allowed in Clip, after
the editing process, Clip is divided into two filesf
namely, Clip-A and Clip-B. It is thus necessary to change
the Cclip file name referred to by PlayItem3 and PlayItemd.
That_is fo'say, when partial data of the Clip AV stream
~ ' fiie is deleted, in SOme'cases, it is necessary to change

the conténts of Virtual PlayList even if PlayList does
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IN tinme and ClJT time, which bel ong to PI ayltem4 of = Virtual PlayList. It is
" not necessary to change Virtual PlayList not using- parti@Mapardosof t he.
Clip AV streamfile, which is deleted in partial deletion of the dip AV
streamfile..In reproduction of PlayList of the.TU map type, the player is
" capabl e’ of f| ndi ng an ATC-sequence pointed to by INtinme and OUT ti ne by
. conparing the-value of INtime of Playltemwth the val ue of
offset-arrival-ti'me of the ATC sequence. In the exanple’ shown in FIG 42,
_for instance; since INtine3 of PlayltenB is greater than offset arrival
tine : (= HptofusthelsecericetARCmaqiencelatd.  is obvious that PlayltenB8'"s IN
time3 and OUT tine3 point to'the second ATC sequence. By referring to.a

bl ock di agram of 1fl Gomg3rsbewi #@cht RecHBEI BE- Phebur ariecor di ng/ reproduct i on
‘apparatus 1, the follow ng description explains a recording/reproduction

" syst em f 081 EeeardinRa/HeR QACiaNg 092 32Q nVRY %Ooﬁ:hedaéa%é""atxl"' WH&n

DVR-application structure. Aread unit 11 enployed in a repro uctlon un|t

61 readsaout diRtenFLLARy 8206d9%.an 3 "c%‘ird'h%%zf%e | b0 A CN LS

"typl cally. an optical disk. A denodulation uni Xl ngdat a read
out. by thg, Ogggﬂsumt 11 fromthe .recording nmedium 10 and supplies
denodul ated data to an- - ' o - -

_;(1). _The-ndmbet of filesrreeorded on'the‘disk'indreeses.
-:Thﬁs; et tﬁe.start of disk'reﬁroduetion.proceesing, it
,takes:a longei:time.to tedd odt all dlip'files and stdfe
‘the files in the memory ef the reptoduttidn eppératue
‘(correspondlng to a memoty embedded in the control unit
‘17 employed in the moving- plctdreArecordlng/reproductlon
‘eapparatus 1 the codflgdratlon of'whlch is shddn;in'FIG..
43).' In addition, if-the upper limit-td.tﬁenumber of
rifiies'reCOrdable in the disk (cerreepoﬁdiné-tofa .
recerding medium-IO'emeleyed indthe“moving-picture_r'-
.recofding/reprdduction apparatus 1, the:éeﬁfiguretioﬂ'ef
whiCh is shoﬁnfin FIG. 43)-1s-set et a predetermined
value and ‘the number of Cllp flles increases due to an
' editiﬂg'ﬁrecees or:the'like,'exteedingithe uﬁbertlimitf
"date can ﬁo 1phger‘be recorded ontorthe”disk"in-spitelof
‘ tﬁe.fact'that a storage free arearstillﬂeifets on ‘the
EE 'dis'};."' - -
” t A (2): When partlal data of the C11p AV stream flle is

'-deleted Sit takes a long tlme to change Virtual PlayLlst
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ECC decoding unit 13. The..ECC decoding unit 13 splits the .data received
fromthe demodul ation unit 12 into an AV stream and a dat abasmossuppl ying
the AV stream-and the. database to a source depacketizer 14 and the control
unit- 17, . respectively. The source depacketizer 14 depacketizes the |nputr

A strean1and outputs a result of depacketization to a denultiplexer 15.-

The demul tiplexer 15 splits the depacketization result received fromthe |
source . depacketizer 14 into video data (V), audio data (A) and system
data (s), outputting thevideo data, the audio data and the systemdata to
‘an AV decowett B apl Bhe sl 6 pl exer. 25. The AV decoder 16 decodes the vi deo
data and the audio data on the basis of the systemdata., outputting -
vi deo and audloThqynﬂaﬁqwtnﬁnMQnﬁiQﬂuﬁQ%Kﬁ%)%h#r@?@@%ﬁ@ﬁ%@ﬁﬂqubed
respectively. Video and audio signals input fromvideo and audio 100 20
May -2005. abaowrit  tTer mutatiss 2n aiedka22 r dgpecttved yobreasuppdett to an AV
encoder 23 enployed i.n a'recording unit 62. The video signal is also
suppl i ed iveéntvisiep bhalyspSsstble 2do sRorpkacehef tihe vegebrsdghal input:
fromthe video-input. terminal 21, a vi-deo signal output by the AV decoder
16 rmy Q.Qea'ii‘%lﬂ: Qﬂli Oé‘ilﬂpWll@@cé}h‘ij@rsQ@rénﬂhehelyEQeQn the memory

employed ;n the reproducthn apparatus.at the start of
 the disk reproduction. processing. Further, it is possible
' to set ;oﬁer‘nﬁmber és‘maxiﬁﬁm.of files which. can be

'recpfded on the disk. . In addition, it is also possible to
'_réduce the_time,rwhieh:is.required to change Virtual

:PlayList existing on the disk when partial data of. the

:Clip_AV stream file is_deleted.

FIG. 42 is an‘explanatory-diagfam showing a

‘relation, which is established between Clip and PlayList

.when a portion of Clip AV stream having TU_map CPI is

deleted. Clip prior teo an editing'ﬁrecess has one ATC-

.sequence. offset_arfival;time[oj for this ATC-sequence is
.a zero. Aesume that PilayIteml, PlayItem2l, PlaYItemBgand
[PléyItEm4 of Virtual PlayList refer .to this ATC-sequence.

Then, as shown in the figure, AV stream data of this ATC-

. sequence is edited. To be more specific, AV stream data

‘not used in any of the PlayItem objects is deleted.

~ Clip after the editing process has two ATC-

' seéuences,. offset_arrival_time([0] for the first ATC-.
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analysis unit 24 if necessary.. The AV encoder 23 encodes the input video
‘and ‘audi o signal s, outputtlng an encoded. vi deo signal- (2) mapreooencoded
-audi o signal (A) and systemdata (S) for the encoding process to a

mul tipl exer 25.. The video analysis unit 24 anal yzes the input video

si gnal :.-and outputs .a result of analysis to the control unit 17.. A .
term nal 33 receives a transport streamfroma digital interface or a
- digital television tuner. The transport streamis supplied to the
~denul ti-pl exer 15 or ‘a -swtch 28 by way of a.switch 27. The transport
stream stpPrewRE tbs thet sakt2hz2Boi andophdrasdarsiahurinpllékedorst ream
anal ysis unit 26 and asource. packetizer 29. By changing the setting
posi tion wie tércoml tATC 28¢qi et eatls @étsapphyWﬁguEhé t WahspokE stream
supplied fromthe switch 27 to the nmultipl exed-stream anal ysis unit. 26 and
t he sour agrqacket tizen QOT _Bimek grat emiplerbyhtherfi0tithel . 20ridy 26005

- mul tipl exer 25 can be supplied to the nultlplexed stream analysis unit 26
.~ and the sores, packesi zefie 294byin@yppbeetbe Wi iehnd8. ndbassary to

mul tipl exed-stream analysis unit 26 analyzes the input signal and outputs

- a resul't ofaanal wisd Svamlé@eof Cmtfﬂheuah& ddr Imﬁesouhsehpaekehgzer 29
.packetlzes the

' to PlayItemB -of Vlrtual PlayLlst as well as the values of

-1 IN time and ouT tlme, whlch belong'to-PlayItem4 of

'*.'Virtual PlayList.

It is not necessary to change Virtual PlayList'nqt .
‘"using partial part of-thé'clip AV stream file, which is.

deleted in partial-&eletion of the Clip AV stream fiie.

._ In reﬁrOduéfion ofIPlayLisﬁ of thefTU_map type, the -
player is'éapéble of finding.an'ATC;sequénce poiﬁtedrto-
by IN_time and QUT_ tlme by comparlng the value of IN time
.of PlayItem with the value of offset arrival_time of the

‘ATC-sequence: Iﬁ the example shown in FIG. 42, for
A instance; sinCE'iN_time3 of-PléYItemﬁ is greater than
bfféet;érrival;time A= X} of the éecond_ATC-seqqencé,-itf
'ris‘ob§ious_that PlayIteﬁﬁ’s IN_;imeB and-QUT;timeB-poigt
to*;he second ATC;séquence;f' |
'BY"referring‘to a block diagfam,of FIG. 43 showing
'_the-moving‘picturerecording/reproduction-appafatus 1,
. tﬁe-following description explains a

recdrding/reproductidn1system for fecording/reproduqing
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i nput signal and supplies a result of packetization to an ECC coding unjt
30. The ECC coding-unit 30 al so receives a database erﬂjmﬁg;gthrol uni-t
17. The. ECC codlng unit 30 adds error correction codes to the i nput. and
encodes the input, supplying coded data to a nodulation unit 31. The
nodul ation unit 31 nodul ates the coded data received fromthe ECC coding
unit 30 and outputs modul ated data'to a wite unit 32. The wite unit 32
carries out processing to wite the nodul ated data received fromthe
modul ation unit 31 onto the recording medium 10. The control unit 17 has a
‘storage uﬁ@?alvAFFthesPBBrﬁ@P%aFﬁéﬁgnkFﬁdgcdprdata The control unit 17
manages the formats described earlier and controls other conponents for
recor ding/ reproducierfl deriet ot CRIP YD D t her PREVTEE hiPHeth tim 84D, The
control unit 17 is connected to a drive 41 for driving a nmagnetic disk
51, an optreafisdpsk H2fommd 0RoR20rMayraea5onmagrnerordpnocmbddinkl83 or a
sem conductor nenory 54. |t shoul d be noted that the optical disk 52 can be
used i-n owinj ¢Rcisonypd thllheanesptiicaly ﬂﬁdkun1ﬂ0dem6dm1atmmncumetordlng
operations ‘are described by explaining a case in which the noving-picture
recordi ngl 2 ependact & 08s appes akesd lout SeYf chaceded ande 11 from the
.recordlng medlum 1¢ and supplies demodulated data to . an
ECC decoding unit 13. The"ECC-decoding unit'13 splits the:
‘_data:received from the demodulation ﬁnitn12 into an AV .
stfeam and a databaae, supplYing the AV stream_and‘the
database to a'eouree_depacketizer 14‘ahdrtheVQOntrol—unit_
'17,1respectively;
.,The'sodree'depacketieet 14 depacketizes the input
AV stream and outputsua.result of depacketization to a
_demuitiplexer 15.- The demultiplexer.15 eplits the
- depacketization result received from the.source
depacketizer 14-into video‘data.(v); audio data ({(A) and
s system data (8), outputtlng the video data. the audio. .
Tu‘data and the . system data to an AV decoder 16 and: a
‘.mﬁltiplexer 25.
The AV'decoder 16 decodes the video data and-the-
audio- data on the basis of the-system-dataq~putputting
video and audio signals from video and audio terminals 18

- ~and 19 resbectively.

video and audio signals input from video and audio
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‘records input audio and video sighals The vi deéo and audio signals are
i nput- t hr ough respectlvely the video and audio input teygrigalse21 and 22
- ofthe recording unit 62.- The video signal is supplied to the video

-anal ysis unit 24 and. the. AV encoder 23. The AV encoder 23 al so receives
the ‘audi o signal. The AV encoder 23 encodes the input video and audi o
. signals, outputting an encoded video stream (V), an encoded audi o stream
- (A and systen1|nfornat|on (S) to the nmultiplexer. 25. The encoded vi deo
“stream (V) is tg |callf an MPEG 2 video stream while the encoded audio
 stream (AYRPYC EgpREaRty Zh MPEG1 BEEPECELFEAMN 8FCaSPEPBY eACEC @rr ademar k)
~audio streamor the like. The system information (S) is tine information
such as' ihYofnaeden 2bnempleyadhinnkzaerondand Vﬂdéoﬁéudlbhentgdeng
information including the nunber of bytes conposing an encoded picture,
t he- nunbes ighabyt esaterposppbiad todaovi@8028ndhys26086nifr ade and a picture
encodi ng type. The nul tiplexer 25 nul.tiplexes the input streans on the
basi s of phecé npfittisy stbded né DnEL | DRpL O ‘produereavidebt ippexed stream The
mul-tiplexed streamis typically .an MPEG 2 transport streamor an MPEG 2
- program sténahal The, raul i b @ XLy 54 1 eafthet SHPPthedatoakBe e tigpl exed-

may be supplledAto‘the,AVWencoder 23 and the,vldeo

analysis ﬁnit'24'ifjnecessary.

,The AV'en;odér723'éncodéé,thé inpuﬁ'video‘apdﬁéudio
signals, outputting an encoded yide0;signal (V); an 
'ehcodedlauﬂio signal (A} and Syétem data'(s) for.thef
encoding-ﬁrocess to’a.multipiexer 25..

‘Thé ﬁideoﬁéﬁalysisfunit 24;aﬁaiyzes thé'inpﬁt video -

. signal:and outpuﬁs-a.reSult of analysis .to thé.éontrol
-~ unit 17.

a terminal 33-reééives,a—transpdrt streamffrom»a,
digital interface or a digital‘television.tﬁner.:wThe
transport stream isrsupplied-tolthe demuitiplexérIIS.dr a
-switch 28 by waY“df'a.switch 27. .The transport'stream
supplied to the Switch 28 is forwardéd.to.a'multiplexedw
stream.analyéis-ﬁnit 26 and a source packetizer 29. By_

' changing the_setting-positibn of the_switch:28,'in9tead :
'of Supblying'the transport stream-supplied:from thé

N ‘switch'27,to the multiplexed—streamranalysis.unit 26 and

the source backetizer 29, a.signal output by :the
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stream anal ysis unit 26 and the source packetizer 29.- I@o ﬁgcg%ggnce wi th
the application format of the recording nedium 10, the source packeti zer
29 encodes the input multiplexed streaminto an AVstream conprising source-
packets.. The ECC coding unit 30 adds error correction codes to the-AV
streamprior to nodulation in the nodulation unit 31, which outputs a
nmodul ated AV streamto the wite unit 32. The wite unit 32 finally records
an AV streamfile onto the recording medium 10 in accordance with a

control %&&r@'ﬁm ajed. by ﬁ—@es'&ggﬂgé .tam&ﬁelrzlﬂbsh&%é% o feSCription

expl ai'ns -ope lons to record a transport streamsuch as a digital TV:
broadcast__ signal .input,fromone of adigital interf ~and. a digital TV
and A b2 DEnet e fote b Bka b i 2o il bk nar 33

tuner, witth@re not” _ :
is atermnal for receiving a transport-stream There are two nethods of

(S

recor di ndthe¥itigut?® t ransport stream One.of the nethods 104 20 May 2005
is a transparent _recording method. The other nethod is-a techni que whereby
the streamis réhénBydédPEErGdE &g anedorded Wort t4be PRFFEE of |oweri ng
the recording bit rate. The control unit 17 receives infornmation which
i ndi cat i rfdre édRdi ig It hcind ot tePwes gl F rof anateshs e @8 which is
used as an input/output user ‘ L

control unit 17.. The source'packetizer 29 packetizes the

input signal and supplies a_résult_of_packetization to an

ECC coding unit 30. The ECC coding unit.30 also receives

a—database from the control‘unit;17._

The. ECC coding. unit 30 adds error correction codes

© to therinput and-encodés the input, supplying coded data
to a moduléti@n unit 31. The modulation unit 31 modulates
. the coded data received from the ECC'éoding unit 30 and
outputs modulated data to a write unit 32. The write umnit
32 carries out proceSsihg to write the modulated data
received from the modulation unit 31 onto the recording
» . medium 10.

The control unit 17 has a storage unit 17a for
stofing-various1kinds-of_data. The control unit 17
manages the formats described earlier and controls other
components for recording/reproducing data onto and from
the recording medium 10.

?he control unit i?,is_cqnnected to a drive 41 for

driving a magnetic disk 51,, an optical disk 52, a
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interface. The control unit. -17. control's the recording nethod. In the

case of the transparent recording method, -the input: transpeytzostreami.s
.supplied to the nmultiplexed- strean1ana|y3|s unit 26 and the source

" packetizer 29. Operations carried out thereafter to record the AV stream
onto the recording nedium 10 are the sane as the processing to encode and
record i nput audio and video signals as described above. In the case of
t he met hod whereby the input . transport streamis re-encoded prior to a
-recording process, the input transport streamis supplied to the"
- denul ti plezgnrets:-oFfhécdéndiskphéxer a5seuppPheycths Rewesy Bfream (V) to
the AV decoder 16. The AV decoder 16 decodes the vi deo stream and supplies
“a reproduced vi deo smtghﬁlb@b’ucawrkctlmt ahesptiodl tdeskdeTddiay pr ocess to
‘the AV encoder 23. The AV encoder 23 encodes the reproduced video.signal

and suppliesdtbe esngdedtvbdenitl5t20 MayozADhg stdeam (¥) to the
mul ti pl exer 25. On the other hand, the audio stream (A) and the system

~information (S),neM chsd e %Mdﬂyg tdpperAterBn 4 | Pt @x@dsdBibad ey uppl i ed
“-directly to the nultlplexer 25.  The mul tiplexer 25 nultipl exes. the i nput
7V|deo andeﬁﬂﬂé?n§ﬁ§e§n§a99 iHewﬁﬁéhstﬂé ﬁ8€1hapﬂic§M§Ee”1 ' :
-':ecordlng/reproductlon apparatns 1 itself enqodes and
_re¢ofds inéﬁt audio and#idgo'signals. | |
Thg %idéé;énd audio signal§ afe'iﬁput tﬁroﬁgh
réspécﬁively thg-video and audio;inputtérminals 21jahd:
ﬁ; bf-the"fecording uﬁit‘GzlrrThe video_éignal is supblied,
t§ the VideO‘aﬁalysisuﬁit 24 and the AV éncoder‘23. The
" av enco&erjé3'alsé receivés the audio sigﬁai..'The av: .
'encoder;23 encodes“éhe inpﬁt video aﬁd:aﬁdio éignals,:
'outpufting an éncoded video stream (V) aﬁ encoded.audié-
stieam (A) and system informatlon (8) to the multlplexer
. 25. |
The encoded vidéo stream (V) is;ypically an MPEG;2
video #ffeam-while the encoded audio stréam (A) "is
typically an MPEG-I_aﬁdio stréaﬁ or a Dolby AC3
ktrademark) audio stream or the like. The sysﬁem 7
information (S5) is time information such as information
A::, 'pn AV'synchronization‘and videp/audio_enboding_-
L informatioﬁ includiﬁg the number of bytes'compoSing an

encoded picture, the number of bytes composing an-audio
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information to produce a nul tiptexed stream QOperati-ons carried out"
thereafter to record the AV streamonto the recording neduemzb@sare the .
sane as the processing to encode and record i-nput audi o and vi deo signals
as described above. The noving-picture recording/reproduction. apparatus
1 records not only an AV streamfile, but also application dat abase.
information relevant to the file. The application database information is
created by the control. unit 17.: Information input to: the control unit 17
i-ncl udes characterlstlc i nfformation of the noving picture output by
t he. vi deofZARLy 8P4 GnPFCfErECW§F8@P§B'§?F@ informati on of the AV stream -
out put by the multiplexed- streamanalysis unit 26 and a command entered by
the user to theThgerul hintexnet ?hpoulbiPpaKreseEhenanPRD 85reams an user
interface. The noving picture characteristic informati-on .output by the
vi deo anakysi baghst 024 the depertasedtiem tinéork@s i2@ Mey p20@8cemavi ng- plcture'
recordi ng/reproduction apparatus.1l when -the noving-picture -
recordlngmuépnpdexhdontapa&ratnBe1mu1tSpléxeﬂcedESamhESVtﬁﬁbcslgﬁal. The
video analysis unit - 24 anal yzes data conveyed by an input video signal to
generat e anfm@pAat 20BrafsdoRitCEYEeant o%hahaMtPQ:lGl st @c‘ro@&alﬁ sla@leatns in the
|nput nmovi ng- pi cture signal . This:

- The multlplexed stream. is supplled to the multlplexed-.

stream analysis unit’ 26_and the‘source packetlzer 29.. In
A_ accbrdancé'With fhe,applicatipn_format of-thé recording
'medium 10, the source packetizer 29 encodes the input

 multiplexed stream into an AV stream comprising source

' packets. The ECC coding unit 3D adds error correction

" codes to;the AV Stream'pribr to modulatidn in the

‘modulation unit 31: which,butpﬁts a moduiated AV stream
. to ‘the w#ite ﬁnit 32. The write unit 32'final1y :écords
éﬁAAV stréam.fiie dntd the recbrding medium 10 in - |
_ éccor@ance with a control siénél‘genéféted by the éontrol
uhit 17:_ |
|  Thef511qwingdescripﬁion explaiﬁs operétions to-
';ecord a tfanspott éﬁream sucﬁ as a digit@l ™v broadcaét
signai'iﬁput ffdm one_bf a digitalrinterface énd a
digital TV tuner, which are not shown in the figure.
The digital input terminal 33 is a terﬁinal for
~ S rebeiving a trénspoft stream. There are two methods of

recofding the. input transport stream. One of the methods
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information is. information lndlcatlng plctures at characteristic mark
.. points such as progran1start poi nts. of the input V|deo:&|gmﬂbnos _
.scene-change points and CM start/end points. . In addition, the information
includes thunmbnails of the' pictures. The infornation'indlcatlng t he
pictures is. supplied to the nultiplexer 25 through the control unit 17.
Wien the nul ti pl exer 25 nultipl exes encoded pictures at mark points
i ndi cat ed by the control. unit 17, the. nmul tipl exer 25 returns addr esses, at
“which the. encoded pictures are Iocated on the AV stream to the: control
~unit 17..ihe comespiremttrafosdbresmehbodddrBre, othar vikgttrdakh ®ncoded
picture is located oil the AV stream by associating the address wth the
type of ttechmhauacteeisbycthécsureamThe characbéeidsbe€oraf beimgi on of AV
“stream output by the nultipl exed-stream analysis unit-26 is related to

encodi ng t&d@rd@d i Der of hé hpuAdostreanibeebeéngeentdedcanding08i 20 May 2005
generated i.n the noving-picture recordi ng/ reproduction apparatus 1.. The

characteristd C ifHeOrdmid 1 QfniAY 181 1eafa 1 vak P £ ddmmd o Ukt i g exed- stream
anal ysi.s ‘unit 26 .includes a tine stanmp and an address of an | picture in

the AV styieamadfor ABEL 0800 PIChOhSEONtLNHL! haspteat BeonAY Stream

“informati on on changes I n-: program cont ents In
Atermlnal-ZO,'whlch 1s used as an 1nput/output user

‘ ‘interfaée,  Theicontrol unit_l?fcontrols the recordlng'
- methéd, |
In tﬁe case éfi;he'tfaﬁépatent_recording method,
- the ipﬁut-transpoft'sﬁreémrié supplied to‘the
mﬁlé%blexed-stre&manéiysisAunit 26and the source
Vpackeﬁiigr-ZQ. Obgratibns éérried 6utithereaftér to
_'record the AV st£eam onéo the récordinﬁ medium 10 are the
same as the éraceSSing to encodé apa fecord iﬁpﬁt‘audié.._”m
.aﬁd-video'sigﬁaisias deséfiﬁéd above.
In the case Qf the method whefeby:the inpﬁt
.tfénsport.stream is:re—encoded‘prior to a recofding
prOCgss; thé-inpﬁt traqsporﬁ stream is supplied to the
-démultiplexer_ls;_'The;demﬁitiplexer 15 supplies-the video
stream'(V)lto:the AV decher_16. The AV deédder‘ls
aecodeS_the;video stream énd suppliés‘a;reproducéd video
_signal obtained as'a result of the decoding process to
e the AV encoder 23. The AV encoder 23 encodes the
réproduCed wvideo siénal-and‘éuppliés the endoded1video;
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the AV streamas well as an arrival tine and an address. in the AV stream-
The time stanp and the address of an' | picture in the A¢ siyeansis
processed as data to be stored in EP-map described earlier. The
information on. STC discontinuities ‘in the AV streamis processed as data
to be stored in Sequencel nfo described earlier. The information on
changes in programcontents in the AV streamis processed . as data to be
stored in Program nfo described earlier. The arrival tine and the address’
in the AV streamare stored in TU map described before. In the case of the
transpar entxearet Hod t® teeordl tirieaespdit streaminput from.the digital

i nput termnal 33, the multiplexed-stream anal ysi's unit 26 detects a
picture at a cloar atteenitstarc hupd, pdientauidi of rse:rk\ainst(méamndgeﬂm ating the
type and the address of the picture.. The type and the address are

pr ocesseds ast dhat ih torver S6©1 el |, i wh b pdbe kou 808t 26y Mitye 2005 The
characteristic.informtion of the AV stream out put by the -

mul t i pl exggnst ¥ RANBANA1 V5] Sa i fu@blisa Stesedly ne@ ead abase (Aip
information) of the AV stream A command entered by the user to the

user - i nt gff ACH, § ARUE /AL Pl o eRTivIal 3R 1S %q%llpafe%@atﬂh@n iRead fying a
deslred repro uctlon nterval in the AV .stream a

v1deo and audlo streams on ‘the basis of the input system -
_ information fo_prodﬁce,a'multiplé#ed stream. Voberétléns
'éarriéd §ut theféaftef‘to récord'the Av'étream oﬁtd thé 

_ iécording medium.lo;are;thé-Sameras ﬁhe brocessing‘to‘;
-égéode aﬁd record'inﬁﬁt:aﬁdio‘apd vidéo.signa;s_as'
‘describéd,above.‘ | |

‘VThe[ﬁqving-piéturé-recofding/repréducfion apparatus'
irrecords'notfpnlylan AV sf;eam filé, buf also
.apblicatioﬁ-databaSe information:reievaﬁt to £he.fi1e.
The appiicatioﬁ‘database infﬁrm;tioh is creéted by the
gbntrol unit 17 .- Iﬁformatianiﬁﬁut té the cbﬁtrol unit 17
P Vincludgé'chafacteristic infdtmation of therﬁoving pictgré
= oﬁtput by the video analy51s unlt 24, chafacteristic

1nformat10n of the AV stream output by.the multlplexed—
stream analysis-unit 26 and a command eﬁtered by the'user
to the user-interface input/output'terminal 20 used as a

“.usér interface.;

- , The moving picture characteristic‘information

rdutput by the video analysis unit 24 is generated ip the
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charactertext explaining the contents of the reproduction interval, a book
-mark to be set in a scene desired by the user and a tlma)agammosf a resune
_point in the AV. stream The command entered by the user is stored in the
‘dat abase cif PlayList. The control unit 17 creates a database (dip
information) of the AV stream a dat abase of PlayList, nanagenent
information (information.dvr) of. data recorded on the recording nedlun110

'~and‘thunbnail information on the basis of the input information’

recordin

' descri bedabove. . These .pieces of -database information are procéssed by
the ECC mmmmmg;nnmunnaumeuandnqgkraurqguémhQnuhmﬂﬁraMKﬂnkuwhﬁn unit.31 in
the sane way as the AV stream and supplied to the wite unit 32. In

" accor dane@ ewirddy iagC @ity r & ignalrd iganbraiwsiibyt i dre omtradurt t 17, the
wite unit 32 ‘supplies the database information to the recordlng nedium

10 to be 1rt%%qrfd%<§1c%'ﬁea¢pﬁ!ﬂé3ahid¥b datahase kO TR0 RnallgXtis hasicC
-reproducti-on processing'is explained. 109 20 May 2005 . The recording

- medi um 10 4i $,4564 fsordart%CQ:rdH\ané%y byt ARl 651 sl Sy catd on dat abase
information. Fifst of all, the control unit 17 requests the read unit 11

enpl OyEdaJ ﬂegg%eail&tf%im%q:qho%mona%o %d:ﬁ% rea F d.nf orymation from the

ium I's requ nit 11 reads out the

—appIICatbOlntS in the input moving-picture signal. This

informatlon is anformatlon 1nd1cat1ng plcturea at
_éharactérisfib'mark_poiqﬁs such'aa;QQagram,sﬁart paints
of the'input-fideo:signalf écéne;chaﬁge points_and CM |
._start/énd poinfs.a In addition, £he information includes
| ﬁhUmbnails of fhefpiétﬁrea. The information'indicating
fthe picﬁures is.supplied to Ehe:muitiplaxer-25,through;
the contral,ﬁnit-17a' - | |
When the multiplexef'zs mﬁltiplekeszenéoded'
picturéaaat.mark poiﬁts indicated by tha'control ﬁﬁit 17,
the multiplexer 25.returns-aédresaes; at;which'tﬁé
enéoded pictares‘afe 1o¢atéd oﬁ the AV Stream; to the
,;‘caAtrql-unitI17m Tﬁe cqntrol unit 17 StéreS'thé addresa,
'Vat which each ancodéa picﬁure is lacated of the AV étham,
by associatiﬂg the;address with the'type of the
,charaéteristic pictﬁ;e.
The aharacteristic information of Av'stream output
- by the mulﬁiplexed-sﬁream analysis unit 267is.ré1ated to

encoding information of the AV stream‘to be recorded and
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dat abase information fromthe recordi ng medium 10. The ".application .

dat abase -i nformation is processed by ‘the denpdul ation wm tMad2cand the ECC
decoding uni't 13 before being supplied to the control- unit 17.  The control
unit 17 outputs a list .of PlayList objects recorded on the recording '
medium 10 to the user--interface i nput/output termnal 20 on the basis. of
the application.database information. The user selects PlayList to be
reproduced fromthe list -and enters the 'selected Pl ayList object to

ber eproduced-to the control :unit 17. The control unit 17 requests the
read- uni t 9¢Reratededd Slte APVAVISPACANTE [te acgiiiingdd S50 FSHiSdUCt | on of

t he sel ected PlayList-object fromthe recordi ng nmedium 10. The read unit
11 reads eppatheusegui rebe AVhstaeneristic infommehéoneebr dVngtredinum 10.
The AV streamfile read out romthe recording nedium 10 is processed by
the denmpdukptiobyurii h2langleke SESEreaaodinggd. weriist ub3 theffore  bei ng
supplied-to the source depacketizer 14. 110 20 May 2005 The source

depacket i 28E14de60AVeLike ERAmAVaskr aamstidre sraWimanan eppltueat iien format
for the.recording nediuminto a streamthat can be supplied to the

denU|t|pl@KgrA&5stIQdeeEHEB&&E%ﬁgh 43 SHRPIie% ok tUinda@ i eSt ri@amneY) , an-
audio stream (A) and systen1|nfornat|on (S), which conpose the AV streanis
‘reprOdUCth?nstpgg&vahnformatlon on changes in program contents in :
| :thg AV stream as well as an'arrlvalrtlme and an.address

‘iﬁ fhe:AV“streaﬁ, |

| The_time,stamp and tﬁe add£éss of én I picture in

--the.AV stféémiis ﬁroceséed_as data:to be stored-in,EP_map

:aescribéd‘eérlier. The iﬁformation on STC discdntinuities
:in'tﬁe'AV étieam is prdCeésea'as data to be sﬁored in

Sequenéelnfordescribéd eaﬁlier; The information on

chahgés-in program c0ntgﬁEs,in the Avrstréam is procéssed

as d#ta-ﬁo be stoiéa‘in Erogramlnfordescribed eafliér.

The arfi§a1 time and_thé'addreés in the AV S£réam are

stored iﬁ TU;maﬁ described before.

In‘the case oﬁ thé‘transparent:meghod to reco;d;a
transpgrt stream input from the digital iﬁput terminal 33,
themultiﬁlexgd-stream_analysis ﬁnit 26 detééts a.picture_
at a characteristic mark point in the AV stream,
genérating the type and the address of theé picture. The

> 'tjpe.aﬁd the address are processed as data to be stored

in ClipMark.
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(Playlten) speC|f|ed by the control .. unit 17, to the AV decoder 16. The AV
decoder 16decodes the video and audio streans to generatemeepoeduced vi deo
.and audi o signals to be supplled to the video and audi o output terminals
18 and 19 respectively. if it . is desired to reproduce EP-map-type PlayLi st
selected by the user froma mddle point of tinme, the control unit 17
‘requests theread unit 11 to read out data starting fromthe address of an
i plcture having a PTS closestto the specified point of time.. I'n addition,
if it is desired to reproduce TU map- type PlayList sel ected by the user
fron1a m ddl e pdite cdfaraddimsistiec comfeohathor 4 theuddtstréamread unit it
to read out data -starting fromthe address .of a source packet having an
“arrival tmmﬁp@tOBﬁSthéOmﬁh61BD62eﬁhedrepmlaha@&sts oeitFaet her nore, when
t he user selects -a mark anong head-appearance poi nt and- scene-change

poi nts ofstdeed 1dd a 282 Maya 2005c1 PHOgREBrmbREoGPNLEOkLhENAY $Erdaler mines a
‘location to. read out the AV streamfromthe recording .nmedium 10 on. the

- basis of contentss Qi d¥ B PN RO §LAUESt Bhe tige F eBGsipFLcd] O
read out the AV streamfromthe recording nedium 10. The head- appearance

"po' nt a”dlrﬁﬁ‘n?t/c?&@&?t C@é‘ﬂﬂ?n&’?' 2551 AEEuSLAT ?Hfb?mﬂk@%&he@&f%h@
'  a de51red reproductlon 1nterval in the ‘AV stream, a-
cﬁaractef‘téXt e#plainingrthe contents of thg-
#eﬁrodﬁctibhlintefYai,la.book ﬁark~tq be set in a scene
désired,bylthé'user‘ahd a time'stamp of. a resume pqin; in
#he Avléfréam; The éqmmand‘eqtefed‘by the_user is stOred
. in thedétabaée.qf.PlafList.
| 'Tﬁq'cOntroi ﬁnit 17'creates a datébase'(Clip
'infﬁrmatioﬁ)lof the Av:sﬁreamlla database-of-PlayListh
o haﬁagemeﬁt-infofﬁation.(informatioh.dvr)‘of;data recorded
: bn the‘recofdiﬁg.medigm 10 and thﬁmbnail infdrmation on
thé basis of the-inpﬁt iﬁfor@ation”described‘abovef‘Thesé
pieces.offaatabasé information aré.p;ocesséd b&.the Eﬁc
:coaing uniﬁ'(correCting érrors)i30 andrthe modula;ion
) *ﬁnit.3l in%thé-éame way as the AV stream ahdfsupbliea to.
ﬁhE“wxite uniti32. In accordénce with a-control signal
‘Qenerated”%yrthe control unit 17, the write unit 32
”éupplies thie database information'to the re¢ordiﬁg medium
> . Iﬂfto be recorded as application database-ipfofmatién.,;

Next, basic reproduction processing is explained.
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information. The user typically selects the mark froma [|ist of thunbnail
pi ctures representing the program s. scene-change pointg anrgl 2005

head- appear ance point, which are stored in dipMark.of dip- |nfornat|on ‘
The list is .displayed on the user interface. At the request, the read unit
11 reads out data of an | picture at an.address closest to an address in
the AV stream At the address of the AV stream a picture . selected by
“the-user is stored. The data read out. by the read unit 11 fromthe
speci fied address.is. processed by, the denodul ation unit 12 and the ECC |
decodi ng unit 13Thbefecerbéhpgmsdpphi ed e tbhedAV¥odecederdifighgvway of the.
denul ti pl exer 15. The AV decoder 16 decodes the data to reproduce AV data

at the ad(éf’t&f?a%.rrofflaeﬁl Glndr ep@ﬂltdm&lrmf lda th@iafe BT mldiowi.ng descripti on ,
explains a case, in which the user.edits an AV stream Wen the user

desires to-creatg;jaspeyrr £pi 0dughi @Bne1d2 un2@ whyrzagésteatﬂeb¥e§eeCIfylng
a reproductlon interval of an AV stream stored on the recordi ng nedium 10,

i nf or mat i.n;@f 116Q,30¢,QUl ROILRES 100 4 hed dewuqdlastpu%at%%rval i s .
supplied fromthe user-interface |nput/output termnal 20 to the control.

uni t 17. EQ‘%a%%@ r?beleSt%nt '%%mcrt%%t ?—%co%d%tga%%ﬁu%f Bl.aykpst, whichis

a group 0 repro

-.thls request the read unit ll‘reads out the epplicetion
"dataoase information'froﬁ-the recording.mediuﬁ 10. The.
.'leppiication databsse informetion is processed by the,
'demodulatlon unit 12 and the ECC deeodlng unlt 13 before
'_belng supplled to the control unlt 17. |
‘The control unit 17 outputs a llst of PlayLlst
;objects recorded‘on,the recordlng medlum_lo_to the user-
'interfacelinﬁut/outﬁut terminallzbton therbasis=of~the
Iapplication datebase iuformation. The usereselects
- *-PlayList to'be reproduced fromrthe 1ist3and‘enters.the
selected ?leyList-object to be reproduced to.the=control
fuhitfi7. .The!eontrol uuit 17 reguests the read.unit 11 to
tureed out an AV stream file fequited for reproduCtion of
,:the selected'PiayList objeot from tﬁe reeordiug medium<10.
The readrunit 11 reads out.thelreQuired AV stream file
“fromithe.;eeording-medium 10. The AV streamrfiie read out
‘*ﬁﬁrom the reoording medium 10 is processed by the
_“- ' demOdulation unit 12 and the ECC.decoding uuit713 before

_being supplied to the source depacketizer 14.
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~intervals (Playltem objects) -of “the AV. stream Wen the user desires to
del ete an unnecessary specific portion of an AVstream siconed 2005 t he
recording nmedium 10, information on an. interval to be deleted is

suppl i ed f.romthe user-int erface input/output termnal 20 to the control
unit 17. The control unit 17 changes the database of PlaylList so as to
refer to only a required portion of the AV stream The control unit 17
also requests the wite unit 32to delete the uhnecessary specific

portion of the AV stream The contents: of the '“dip information file are
changed on the It $omn‘rdd131em¢ran@emmr a4 pcdx!ﬁ@ttr@ame T&é 4 of¢aan ng
descripti.on. expl ai ns operations for. case: in which the user desires to

create a feve mm:@wﬂimppﬁ&htbynspecmﬁyl Bgrrepeodaebiranngnt er val sof  an

_-AV stream stored on the recording nedium 10 .and connect. the intervals to

each ot hafespafl 8584 Ya 4PréhhStngaseanthe saphIobaunbt th creates a -
‘"dat abase of PlayList, 113 20 May 2005 .which is a group of reproduction

i nterval Sdérﬁﬁf‘&’iﬁfﬁelobi§0t Sﬁh&fdérﬂﬁﬁ\ﬁaﬁﬁ@@rﬂs |y Bsididd o vided s al so
necessary to partially re-encode and re-nultiplex the video.streanis

- portions £losg, o,y UNGL i QP9 BESgh AP - ghAPERLER! PRebohgEYBLS. First of

call, |nformat|on on pl ctures at I.n

-(S), which compose the AV stream s reproductlon interval
 (PIayItem).$pec1f1ed~by the control‘unlt'17, to the AV_
rdecpdér‘ls,f‘Thé AV'dééader 16.décpdes the ﬁideo and audio
rsf;eams'td_gghérate-rép?oduced fideo aﬁd_audib signalsito
 bé sﬁpplied td thé-vidéb_énd'aﬁAio-Qﬁtput terminals 18
‘and 19.ré§pectiVély;
ff it is'deSiréd t0 feprpduce EP_map-type‘élayList

1sé1§cted bf tﬁe.ﬁéér frém a middle point of time, the
control’ﬁnit 17{:eduests ﬁhe-rgad unit 11 to reaﬁnout‘-
data stértingﬁfrom the'addgess ofAan'i picturé having a
PTS'closeSt t6V£hé séécified peint éf timé.-

' In addition, if it is desired to reproduce TU_map-
:typE'PiayList'selécted:by the-qser ffom'a middle point.of
-time; the control unit 175requests the reéd'uﬁit~11 to .

_ fead;out:datafstarting from the address of a ‘source
packét_haviﬁg an arrival'time closest to.therépeciiiéd-
point of time.- .

» : Furthermore, when the user selects a mérk'among

- head-appearance point and scene-change pointsfof'the
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.points of each reproductioninterval is, supplied fromthe user-interface -
i nput/output termnal 20 to the control unit 17. The cont mey Mot 17
requests the read unit 11 to read out data, which is required for -
reproduction of the pictures at the in and out -points, fromthe recording
medi um 10. The read unit 11 reads out the data fromthe recording nedi um
10. The data is supplied to the denultiplexer 15 by way of the

denodul ation unit 12, the ECC decoding unit 13 and the source depacketi zer
14.. The control unit 17 analyzes the stream supplied to the' demultiplexer.
15 in or derogvauet thei nentebhodsitoli edesasniacsand Aecatiehptex the video
stream- supplying the nethods. to the AV encoder 23 and .t he nultlpiexer

25. The reaénood|ngennvhedreamlﬁdem tbehnkequediag tmedhow 10 on.

pi cture_codi ng_type“is changed and how coded-bit -counts are aIIocated in

the re-enendi BgspsosessontThabs bbecdepulihFpkpxet oh5Sanpl kbgtbstsnput stream
into a video stream (V),. an audio stream (A) and system 114 20 May .2005

i nformati pRe(Shadhenyideo sbreamncempr tsesadakartamberomuppki ed to the AV
decoder. 16 and data to be directly supplied to the nultiplexer 25 The

f ormer da}écb?dﬁééame&9uﬁelbe SO desh a P Se £ A d SpaeeOdsth yhd he AV

decoder . 16. A picCture obtained as a result of the decodlng process is

.re enCOdegcQXetQﬁaf&%eBSQQQE gge'E&Qr@dvige811pMark of Clip

- information.- The userrtyplcally sglects the mark froﬁra,
"1ist of_thumbnail pictures fépresénting thé-program’s.,
Scene—change points.and head-appéarance point, wﬁiqh are
,étdred in c1i§Ma:k of C1ip'ipformatidn. ‘The list is '
E displayed oﬁ thé‘usgr interface.
-At'tﬁé requeét,:the read_ﬁnit.ll readsrout.data ofi
.an 1 picture at anAéddress-élosést togaﬁ addresqmin_ther
AV stream. rAt the addreés of the Avrétream,.a éicturef 
selected by-thé-user-ié.stored; The data read 6ut_by the
read unit 1i froﬁfthe sﬁecified addresé is processed byh
'tﬁe'demodulation unigiiz and the ECC decodiﬁg_unit~1§ 
before being-supplied'to:the AV decode: 16 by'way_of,the
‘ demﬁltiplexer,15. :Thg AV deéoder.lG aecbdeé thg 6éta tb
reproduce AV data at the address of.a_picturg at fhé,mark
"§oipt. |
The following description explains a case in which
- the user edits an AV stream. .

When the user desires to create a new reproduction
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. 'stream The Iatter data is data copied fron1the orlglnal stream and i.s not
re-encoded. Theaudi-o stream and the. systeminformatiomnauey supplied
directly to the nultiplexer 25. The mul tipl exer 25 multipl exed the i nput
streans to- generate a demul tipl exed stream on the basis of the
- information received fromthe control unit 17. The ‘demultiplexed streamis
processed by t-he ECC coding unit 30 and the nodul ation unit 31 before
“being supplied to the wite unit 32. The wite unit 32 records the AV"
stream onto the recording medium 10 in accordance with a control signa
recei ved Haem bhespepBiEpingnat réBroBlGridd ‘showsvalf bdwehadV representing
operations carried out by-the noving-picture: recording/reproduction
appar at usg {y£8mCE 8k 8d 8ok ERe AVeEbkaaAYT nk@iand 18, Cinformatapmaviton file in
.pr-ocessing . to. ‘record: an AV stream as a new Cllp obj ect As shown in the

‘figure, thg Légmﬁﬂgr%opﬁgénénmkﬁg ?ep%ééu%Q1@EY1%QQ5va§tQQ Sit at which the

control -unit creates and records a Cip AV streamfile for a transport

stream OQE%T?Qda&O& LEsU kel 18 RLPGEES hgu%%g%u/évtbeamlr egei ved

. from the vitdeo and audro input term nals 21%8nd or a transport stream
,  'npUt fr0€1tp§e Lait ?&1'Qﬁ§£ff9e {hrrngﬁ%rgﬁ unit 17 then creates

.a database- of PlayLlst whlch ié a group of-repfqduction
'{ intervals (PlayItem objects) §f the AV stream. | |
. Whenjthe usér?desires to delete an unnecessary
 spécifi¢ portion of an Av-sﬁréaﬁ séqrea.pn~thé-recording
rmédiﬁm 10, infofmatibnion an. interval to be dglete&,is

_ supplied from the usér-intérfadeAinput/Qutput terminal. 20

£6_theic§ntr01 ﬁﬁit 17;f The ;qntrdl‘unit 17 changes: the
daﬁabase‘of'Piayﬁisf S0 ‘as té_refe:-to-énly a‘feqﬁired 
Portiqn'§f the év'sﬁream.r_The'coptrol'unit 17 also -
 £equests'thé writé"ﬁnit 32 ta éeletefthé'unnecessary
.s?ecific'portidn of #he AV Stfeam. -Theicontentsﬁof thé a
AECIiﬁ informatiOn'fiie“arE-éhanged'on“thébeSis offthef
“féha#ge'in Ciip:AV streéﬁ.'
The'followihg deséfiption”é#plainé operafions-fqr a 
case in which thé"user‘desifes—té'createva heﬁ-‘r
-f?;eprbductibn'path by specifying rép;éduction infervals-bf
'?ahiAV streém,stbred“on the recording medium 10 an&-l':
‘”conneétrthe intervalS‘to each 0tHe; séamiessly. In';his

éaée;'the'contrdllﬁnit-l?'créates’a database of PlayList,
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Then, at the next step S12; ‘the control unit 17" creates Cllplnfo shown in
FIG 8 for the AV streantflle- Subsequently, at the nextzstep &b3, the
control unit 17 creates Sequencelnfo shown in FIG. 13 for the AV stream
file: Then, at the next step 514, the control unit 17 creates Program nfo
shown in FIG: 15 for the AV stream file. Subsequently, at ‘the next step
S15, the control unit 17 creates CPl -(EP nap' or TU map) shown in FIGS. 24,
25_and 26 for the AV .streamfile: Then; at the next step 516, the control
unit 17. creates CipMark for the AV. streamfile. Subsequently, at.the--
next stepwBidh theacgombupl ofunepréductéanesnaeckapsi fPdrmteon file shown
in FIG 8. The dip information file is used for recording Ciplnfo;
SequencelBﬁgecEeogbaﬂtnéOAVCEtraad Cllmhﬁd&ltlmmtcbtaie alsa ed above. 116
20 May 2005 It should be noted that, while the above expl anation indicates

that the pkbeegsapl PHOSESELAYI YT Be- eaeaaedaﬁatrseﬁueatpabkythalong the time
axi 8, .the pieces of processing are actually perforned sinultaneously" at

LP%_S%EE %hﬁ@antEQQmSEeﬁérgﬁbngocﬁége BY EEB@EEbﬂngQnﬁszQW@Hért ShOWﬂ in
i -_reproductlon 1ntervals
| Flrst of all infotaatioﬁ on biCtufes at in endabut
.p01nts of each repro&uctlon interval is. supplled from the

-,user-interface'input/output-termlnal 20 to the control-

unit 17. The control unit 17 requests the read unit 11 to

read out,data, which is requlred for reproductlon of the

pictures at'therin and out poznts, from_the recordlng.

medium 10 . The read un1t 11 reads out the data from the

‘fecbrdigé medlum 10. .. The data is supplled to the
| ‘demglﬁiblexer 15 By way ofithe_demodglatton unit 12;,the
t ECC deceding_ﬁnit113 and- the soufce depacketizer‘14, |
The cdntrol‘unit 17 analyzes the stream sﬁpplied.to
the‘demultﬁplexef-ls in order to determine'metheds'to re-
~encode and re-mﬁltiplex the video.Streaﬁ, sqpplying tﬁe-
methqu.to;the”AV-encodef 23_andrthe ﬁultiplexe; 25. The
re-encoding method includes techniques'es te=hoﬁ
bicture_eodieg_type is changed‘and how coded-bit counts
ére allocated-in the reQencoding'proCess. |
~ - .Then; the demuitiplexer 15_sblits.the input_stream'

‘into 'a video stream_(v),:an audio stream (A) and system
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fol l owi ng descripti.on explains typical operations to _createSequencel nfo
~shown in FIG 13 in processing to record an AV stream as new2Cbsp. The

- operations are carried out by the nultiplexed-streanmanal ysi-s unit 26

~enpl oyed in the noving-picture recording/ reproduction - apparatus 1, the
configuration of which is shown in FIG 43. As shown in the figure, the
flowhart begins with a "step S31 at which the control unit 17 uses the
first transport packet as the start point of an ATC-.sequence. That is to
‘say, the control unit 17 sets SPN-ATC-start. At that time,-atc i'd and stc
id are.al spfeehadbonel$) . Thene abitdddes drexdm siepS3ks tdwerandd i exed- st ream
—analysis unit 26 analyzes a PTS of an access unit included in the AV

- stream Agupxanpd er Of thHeanCee66adAi 16 4%d aaRL &t UbEheOdiBeyt g0 frame.
Subsequently, at the next step-S33, ‘the nultiplexed-stream analysis unit

26 forms . g H0LRNt o ashe 11 200 M R0P5, 110, MBI ARSI a0l 2 AGR packet has

been received. |If the  outconme of the judgnent forned at the step S33 -

i ndi cat es, ,tat, a b Q8K elyfiad ool eenIRRel YA e Idlifled he

processi ng goes back to the st "It “the out come” of- e :
TSyl o . i 18 8 (A5 5 U ket hes bee
o  pr6cesS is‘reQencodedrﬁf the AV encoder 23 in;b a video
stream.;'The lattér daté.is dété-copied fr§m £he originél
i] étream andis th reaencﬁded. -The~audio‘stréam and the -
fsygtem:inférmatioﬁ ére éupplied directly to thern
.mqltipiexér 25._
h The ﬁﬁltipiexerIQS ﬁultipiéxed'thé inpﬁﬁ.st;eaﬁs fo
_Qéﬁerétera deﬁﬁ1tip1éied_stream'qﬁ tﬁe bﬁsis of the
‘infbrﬁatioh reéeiﬁéd frbm_the;contrﬁl unitii?.;:fhe-f- -
| de@ﬁitiplexed S£reaﬁ'i5'progessed bf_theECC éodiné'uhit
30_and the'moaﬁlation uniﬁ 31 before being-éuppiied té
tﬁé.write'unit ﬁé, 'The'write ﬁﬁit 32 records;phe;AV
stream'ontﬁ.thé recordingrmedium iOin_accérdanée'with:a
contrbl'signél.;ecgiyedfrom'thé-;ontrol.uni£-17.
FIG. 44 shOWS‘a'flowéhérf represénfiﬁg operatibns
carried oﬁgfbyfthe_moving-picture record£n§/réproduction
appafatﬁs’l.to-create aﬁCliﬁ'Aﬁ;sfream file and:apclipf
infofmatiénffile in‘proéessing_td;fecord:an‘Av stream as
K a new Clip object.

~ As shown in the ‘figure, the flowchart begins with a
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t he proce55|ng goes on to a step 534 At the step 534, the
" mul tiplexed-stream anal ysi's. unit 26 fornms a-judgnent  gg ggyghggher or not
an STC discontinuity has been detected. I|f the outcone. of the judgnent
formed at the step S34-indicates that an STC discontinuity has not been
‘detected, the flow of the processing goes back to the step 532. If the

. outcone of t he judgnent formed at the step S34 indicates that an STC.

dlscontan|ty has been detected; on the other hand, the flow ofthe
processing goes on to the step: 535.. I'n the case of thefirst received PCR

packet, tshed lsaw eft tvhetc}prw&ﬁﬁtgma_l WBYiSt gUBSc 108k s tdwed stepoB835. At the
step 535 the multipl exed-stream anal ysis unit 26 acquires the nunber (the

addr ess) 4 QM1i® WARHRYULn MAKeL S & diANPEL | e ad | Sista &y st he new
STC- ‘sequence. Then, at the next step $36, the. control unit 17 wuses the.

packet nymher, e%qwfr%bﬁoéetges ULRASTALYS Mo A e §0Bom Nuber of 2

source packet at .the eglnnlng of sequence That is to say,

. SPN_ STC. % rtv:td%o rhloaqqllp%r?:er%%.\ﬁa%:tc io drﬁi aﬂtzg eeI as We' I

Subsequen 1y, at the ne Sste the contr acquires the

g: :B: Z;/_zt grt por c’)sft_-rtet;:\(;:n ?L%—ut uen(‘telearhe_ng [ Sa[il nte nd. PTS and sets. the

.tefmipal 33.
l.Then} at the next step §12, the conere1.unit 17
': efeatee ClipInfe‘shownliﬁ FIG.‘Bffof the AVistream fitet‘
-.Subsequeptly, at-the neXt'eteP.313; ehe cenﬁrolt
~ unit 17 cfeatee SequenceInfo shown in FIG.. 13 foi ﬁhe AV
viefream filei' | | | -
'Then,lat;thejﬁekt.step,514, tﬁe cbptrol ﬁnit'17-
éreatés ProgramInfo shqwn,ih_FiGt iS.fbr'therAV etféaﬁ
fite. |
‘ SubSequently,rattthé next'stepSlS,»theeconeroia
ﬁnif 17 creates:CPI'(EE_map'or-TU_mab)'sheQe in'FIGé.-Zé,
25 and 26‘fbr,the AV stream fiieg
Then;iatrthe:next step ‘816, the contrql-unit317.
cfeates-CLipMark;fer the-AV-stream file. |
Subsequently, ee.the‘nextjstep151§, the control
-uﬁit"l? creates a Clip iefofmation file shown7ip FIG. 8.
'The'Clip infdfmation file is used fer réebrdinglclipInfo;
» Sequencelnfo, Pfogramlnfo,_cfl and ClipMark,-which‘are

cited above. -

116




PTS ‘and t-he di spl ay-end PTS in presentation-start-tinme and. ,
~presentation-end-tinme, respectively. "The control unit Lé tiheroeteat es
. Sequencel nfo shown in FIG 13 on the basis of the display-start PTS “and
~the display-end PTS. Then, at the next step $38, the control-unit 17 forns
a judgnent as to whether or not the last transport . packet has been:
" received. If the outcone of the judgnment formed at the step S38 indicates
~that the l'ast transport packet has not been received, the.flow of the
~ processi ng goes back to the step $32.-. If the outcome of the judgnment
 formed at the sTepsid8lidnbecabésdt lvhett heHidst theaddpo®  packet has been
“received, on the other hand, the processing to create Sequencelnfo is

fini shedexbtta&hmﬂﬁ hie it sech hatat, the piheceasef gfr@egpsing rrdU nap CPI,
~only.information of the. ATC- sequence needs. to be created. Thus, the

pi eces 0LaRHQGRS P LAfudrad DUty alloddieriss epinS3cio, e astecet
required.. Next, typical operations. carried out to create 119 20 May 2005

Progr am pfe0 ;SO dih g lGe 12 A BXRIAH NS AY & BRET F4goud By gt | owchart
shown i.n FI 8 46. These operations are <carried out by the

-mul tipl e§?g SLLS arplq‘{galayéltqléjryge&ﬁ g e]hrrpé(py@ggl n-the" noving-picture

, -recordi ng reproduction . apparat us e conflguratlon of which is shown in
_ FLG', By referrlng to a flowchart shown in FIG. 45, the

following description explains'typical operations to
. créateTSequéncqufo éhownrin FIG. 13 in processiﬁg'to

- record an AV-stréam as new Clip. The operatiomns are

qar;iéd out by the‘multipiexed~§tfeamjénalysis uﬁi£ 26
émplpyéd:in the,mbviﬁg—picturé recording/reprpduction
fabparatus 1. the configuration of whiéhVis shown in FIG.
43. |
As shoﬁﬁ;in thé'figure, the flowchart béginsIWiﬁh a
7 étep-33i'at Which“ﬁhe'éontrbl'unit_if uses»the‘first
'transpd¥£ packet as thé étart point of anxATCﬁséquence,
That is to say, the"éontroi'ﬁﬁit 17 sets;SPN;ATC;start.
At thétrtime,:atc_id*and'sté_id are=also'se; as well.
| Then, at the.next“step‘S32,.thefmultipleXed-stream‘
analysis uﬁit*ZG'analYZes-a'PTS of én éccess-unit
'included in the AV stream;.lAnhgxample of:thelaccess-unit
_is a‘picture or a video frame. | |
_; - Subséqﬂently;‘at th¢ ﬁext~stepr33, fﬁe-
muitipléked-sﬁream énalysis unit 26 forms a judgment as
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.1t should be noted that in the case of CI|p mnth TU- nap CPI t he
i nformation of the prograntsequence is. not required.. Ihu&ayunB5operat|ons
represented by the flowhart shown in FIG 46 are not necessary. As shown
inthe figure, the flowhart begins with a step S51 at which the :
mul tipl exed-streamanal ysis unit 26 fornms a judgment as to whether or not
a transport packet including PSI/SI has been received. To put it
concretely, a transport packet including PSI/SI is a PAT, PMI and SIT
packet An SIT packet:is a transport packet that describes service

£ i nf or mat terwiné thepart i 2Ot t& ASHoPacketr bafm PPEECFFBEYVEY - DVEE the
speC|f|cat|ons I f the -outcone of the judgnent forned at the step S51
|nd|catesomhooma_oframspnmdg@@mkeformeﬁudtnghPSFFSP Ba3 ABEiBe&RSrecei ved, .
tHe flow of.-the processing goes back to the step 551. If the outcone of
the judgnemic forred pictde siem&SIbeendieatésetinatha fiawspérthpacket

i ncluding PSI/SI has - been received, on the other hand, the flow of the 120

20 May ' 200B0c PE OLLS Sd H&s JSRSk OFo t oha step $52. ALf tiiee stepcdBbe, of he
nul ti pl exed-stream anal ysis ~unit 26 forms a judgnment as to whether or  not 3

~the. contgnts;QhgRSht Sohave shangedscdp Pyt ihdibBadebathatt Bepcr
mul ti pl exed- streantana lysi-s unit 26 forns a judgnment as to whether or not

‘the Contgﬁiéké% ﬁ%ﬁ*bé%nt£@%£¥gedth§n the other hand, the flow of

',the proc9551ng goes on to a step 834
At the;etep SB4L the multlplexed—stream analysis
‘,oﬁit 26 forms'a;judgmehtras to whethet‘or not an STC
_tdiscontinuity has been-detected 7 if tﬁe Odtcome,of the
‘ Judgment formed at the step 534 1nd1cates that an STC
:dlscontlnulty,has-not been detected the flow of the
orocessihg goes baok'todthe step §32. If.the outcome of
.the‘judgmeotlformed-at the step 534.indicatesrthat an STC
dieoontinuity tas been detectedt"on the,othet hand, the
| flow‘of-the-prooeseing goes on to the step 535. In the
caeerof thewfiret receiﬁed'PCR packet, the flow of the
',ptocessing_atoays goes.onrto-the-Step S35Q
At the step.Sis, the multiplexed‘etream analysie
-unit-26.acquires the number'(the‘address) of a traheport
f'packet for:transmitting affiret PCR of.thelnew STQL
Sequenoe{l
. .--: | Theo, at the;next step 336, the,conttol unit 17

-uses-the,paoket-number acquired at the step §35 as the
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-PMI' and the SIT are different fromthe contents received previously. I|f
‘the outcone of the judgnentformed at the step S52 indicat @sytdvat the
.contents . have not changed,. the flow of the processing goes back to the
step 551. If - the outcome of thejudgnent formed at the step.S52 indicates
‘that the contents have changed, on the other hand, the flow of the
processing goes on to a step S53. It should be noted that, at the beginning
‘of a recording operation, the PSI/SI isreceived for :the .first tine.

Thus, in this casg, t he. floMzo; t he proce%sing alma% ' gogs on to the
step. S53MUmBET b 21 8PBESS Parket bntPE PEALERLRY EUFP s°tfié  nunber
(the address) of the:transport packet for transmtting the PSI/SI and the
_contents ¥PIEPRCE padlBtt TFhelf Y. tHI ke -Stept 553, S¢he cdhtrol . unit 17,
- creates information of the pro?ran}sequence,inorder to form Program nfo
- .shown in #& tias, nSubsequedt iy, ahtot hetnagt welldp: S55, the control 121 20
May 2005 ,unit 17 forns a judgnent as to whether or not the received
transport . packetSultssedveertdst, tatangpomespackeer S37. t blee oxemonel of t he
judgnent formed at the step S55 indicates that the received transport
packet isumbt theacd@biedrenspodtéppacketartheTEl oW ahet BeCprocessi ng goes
back to the step S51. If the outcone of the judgnent
' ]sequencefand display-end PTS -and sets the display-start
PTS'and theldispiay-end PTS in-presentatibn_start_time
| . and presentation_eﬁd_time, respectifely, “The control unit
17 then créates-SéQuenceIﬁfq shown in FIG. 13 ¢n the
- baéis of_theldisplay-stért.PTSSand‘the_disblay-end PTS.
Then, at-the.next'step S38, the control -unit 17
forms a'judgment as.tb whetherfor_n6t_the'last transport
packet has beén received.‘(Iffthe;outcdﬁé-of the judgment
 formed at the step S38 indicates that the last transport
'jﬁacket:has not been1receivedf.the;£10wiéf the;processing
Qoes*backfto the step 332.?.If the'OUthme.of-the Judgment
o {fofmed at thé.Step‘éjs“indicatesithat the;lasf'transport
backet has been received, on“the other.hand, the
proceésing'tb Ereate Sequénéelnfo_is finished.
'-if should -be notedubhatp in the case of Clip with
TU_map CPi1 ohly information of the ATC-sequence needs to
7 bé‘c;eated. Thus, the piéces‘of processing'éarried out at
- the steps S32~tQQS37'are~n6t requiredq

' Next, typical operations carried out to create - .
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forned at the step 855 |nd|cates that t he recelved transport packet is
the | ast transport packet on the other hand, this processipdoe create .
Programi nfo is finished. Next, typical operations carried out to-create
EP map shown. in FI-G 24 are explained by referring to a flowhart shown
in FIG_47. These operations are carried out by the multipl exed-stream
anaIyS|s uni.t -26 .enpl oyed in thenoving-picture recording/reproduction
apparatus -1, the configuration of which is shown in FIG 43. As shown in
the figure, the.flowhart begins wth a step_S7lat=which the
mul tipl ex%ﬁogtméﬁfenatlyws1anFFG2615sétr§ ER@LPLPEGf PYh&ECFPUESEF an AV
prograntto be recorded. If the transport streamincludes a pIurallty of
vi deos, - theanfilowvphaxedsboweaim HAflydies uRhesecoBeratiges PR of  each of
the'vfdeos Then, at the next step 572, the nultipl exed-stream analysis
unit 26 rezerved ohe byanhpomulpapkekedtsmheamlaaaZQSWEquGGSZ6video;
Subsequently, at the next step 573, the nultiplexed-stream analysis unit
26 forns é@mnplsga®ninashet Rowheyhph cetraotretbedpayl/eadrofiuthéohr ansport .
packet . starts with the first byte of a PES packet. A payload is a packet
portion tiﬁﬁaf@tﬁ@“@,tBﬁeh@@ﬁﬁig@iatﬂgnpaﬁk&hich is shown in FIG.
43.

It should be'ﬁoted‘that, in the case of Clip with

.‘TU;mapeCPI, the information. of the,ﬁrOQram sequence-iet'

e'hot fequired.r‘Thus; the_operatiens represented by the
flowchart shewn in FIG. 46 are not necessary.

As shown  in the figure, the flowphart begins with a
step3351 at*which the mﬁltiplexed-stream anelysis unit 26
forms a judgment as to whether of not a transport packet
inclﬁding PS1I/SI has been received. To put it cencretely,

. d transport packet including PSI/SI is a PAT, PMT and SIT
packet. .An SIT packet is e'traneport‘packetrthat
describesfsErvice;ihfermation af a partial transport .

. Stream prescribed,by DVEB specificatiqns. If the outcome .
of the judgment formed at the step S51 indicates that a
transport packet ihciudiné PSI/SI has not been received,
the flow ofhthe processing'goes'back to the etep s§51. If
the-outcome;of.the jﬁdgment fofmed atrthe step S51
n 1nd1cates that a transport packet 1nclud1ng PSI/SI has

been'received, ‘on the other hend the flow of the
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Cbtalned as a result of packetlzatlon of an elenentary stream . a PES

‘packet is a packet prescribed in NPEG-Z speci fications. mﬂhgyb%dgnent i's
formed by exam ning the value of "payload-unit-start-indicator" included

in the . header of the transport packet. Avalue of 1 indicates that the

- payLoad_of thetransport. packet starts with the “first byte of a PES
-packet. |f the outcome of the judgnment formed at. the step S73 indicates
“‘that the transport packet does not start with t he firstbyte of a PES
‘packet, the flow_ of the processing goes back to the step S72'. If the

. out come - oPTPRESFAAGNEALSF BF kB &t SERB Ssfep S73 indicates that the
‘transport packet starts with the first byte of a PES packet, on. the-other

hand, the flow ¥ & prer e ngthpesubripberedt epraym. apalyfhbSst ep 574,
_the nmultiplexed-streamanalysis unit 26 fornms a judgment as to whether or

~"not the -papibadé ébrmheaPEEﬂ@meketastaotwhﬂﬁhhrth@ fictstheyt e of

' .sequence_header _code of the MPEG video. 123 20 May 2005

sequence_: beatlentsodé PSIbsﬂehmfe"ﬁhﬁﬂ@96183rohawtngtalnl@agahloftﬁe bits.

C1f the out come of the judgment formed. at the step S74 indicates that the

'payload ofiul bep PEde - packen ﬂ@@sysﬂ@tuﬁiarnamfbbmbhe fuaghehyt @sof sequence
- header code, the flow of the processing goes back to the step 572. If the

: .OUtCOWE o &H@thﬂﬂgﬂﬁnﬁot the contents of each of the PAT, the

‘=PMT and fhe-SIT;are dlfferent from the contents receiﬁed'
{prgviously. If -the oufcbme of the judément-formed at the
step S52 indicates thét'thé.donpents have not changed,
the fl&w of'the prccessiqg'goeé back:to the sﬁepfSSl. iﬁ
tﬁe‘butéome~6fwtherjud§mént formedrat the stép<852 |
l'ihdicates éhat ﬁhe contenfé.haveichanged,:onthe othér.
'hénd,rthe7flowqurthejﬁroceésing'goeslon¢to,a step S53{
| it_should'be-néted‘that,wat_the;beginning of‘g‘recérding
opefation,.thé'PS£/SI_is—recei#edrfor;the,ﬁirst;time.
Thﬁs, in this caée, the flow of the_proceSSing always
wwéoes on tp théfstepuSSJa‘ | |
: Atthe'stép-SSBP.tﬁecontrolunit 17 apquires.the
'nuﬁber (thé_éddrésSf of the transport packet for
transmitting-thefPsi/Si:and-the cbntentgsof:the_packet,
Then, at,thé next steﬁ Sﬁ4,,:-,th<&_cbntrql.unifl_"i1
Y;CreateSriﬁformation ofAthe br&g:amaSequence in -order to
N :  form Programlnfo=shown in FIG. 15. .

Subsequently, . at the next step. 855, the;contrql,g
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formed at the step S74 i ndicates that the .payl oad. of the PES.packet starts
with the first byte of sequence header code, on the othery hapdoothe flow.of
the processing goes on to a step 575. At the step 575, the control unit.17
uses the present transport packet as ‘an entry point. Then, at the next
step 576, the control unit 17 acquires the nunber of the packet, the PTS
of an | -picture starting fromsequence header code and the PID of —a video
to which-the entry point pertains in order to create EP_map: Subsequently,
at the, next step_ 57.7, the_ nultiplexed- streantanaly3|s unit 26 forns a
j udgnent %gltt67mﬁ%¥h%r od "fBNeRhefr E8elPehAEKkePTi 8°FhE Fast i nput
. transport packet 1f the outcome of the judgment formed at.the step 'S77
|ndlcatesr@hatvﬁﬁetpﬁégéh¥tpﬁ@RE?tlésnébe A&t BERNFRPEL Pﬁﬁh§§ort packet ,
the flow of the  processing goes back to the step 572. If the outcone of -
124 20 MaYf 2006 otheofedgfiehtef dndedent themeﬂeptS¥¥E|ﬁdﬁeaﬁé§ that the
present packet is the |ast input transport packet, on the "other hand, the
proce55|ngnabcateateh£P vap rescéinmedhedankposhophdkbée met edtt hae t he met hod
to create a Clip. information file varies in dependence on the CPl type .of
d Ip Fl Qad8 tﬁa@@p@%ﬂ|ﬁ@6k@ﬁy EhémﬁhawtoEEpheSQﬁbt9551ng goes
e;back to the step 851 I1f the. outcome of the judgment
-formed at the step SSS‘indicates that the received
V.trahspoftupacket is the last tranéport packet,-on the
‘ other hand th1s proce551ng to ¢reate ProgramInfo ‘is
finished.
Next,'tYpicalvoperations‘carried out to.create
".EP_map shownfin-FIG; 24~afe,exp1aihédoby referring to a
fiowohart'ehown in FIG{,47.' These operations‘are,oarried 7
‘out by the muitiplexed-streamfanaleis uﬁit 26 employed
in the moving-picture réCording/reprodﬁction apparatus -1,
the'configuration of:whicﬁ is ehown.in FIG. 43.
As‘shown in the fiéure, the_flowchart begins - with a
step'S?l—athhichithe multiplexed-stream analysis unit 26
sets the PID of the videoﬂof an AV program to be recorded.
If the traneoort35£ream includes a plurality,of'videos,
theimuitipLéxed-stream.analysis unit 26 sets the PID of
:each of the.videos.

ne Then, at-the next step 872, the ﬁultiplexedéstream

énalysis«unit'zs receives the transport packet of the
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differént met hods ~ of creating'arc{ip information file for different CP
types of dip. As 'shown in the figure, the flowhart begi nsy Wobh a step

.S101 at- which the control wunit 17 forms a judgment as to whether or not

"EP-map is to be created as the CPI. If the outconme of the judgnent forned
at the step 5101 indicates that EP_nmap is to be created as the CPl, the
fl ow of the processing goes on to a step 5102 to analyze |nfornat|on of
the PTS, the STC -and the PMF for the contents of the AV stream Then, at
the next step 5103,. the control unit 17 creates information of an
“-ATC-sequéﬁé%eornfornatlon of an STC- sequence and information of a

program sequence. Finally, at the next step S104, the control unit 17
creates EP map. SWb%QQyﬁanmeﬁQﬁth?u??ﬁﬁnﬁﬁﬁﬂ $otneehat  the step 5101

i ndi cates that TU map is to be created as the CPl, on the other hand, the
flow of tivelpiptessingtyeas analvsia siép %ﬁosoamSmhlEhdﬁaﬁnhe@Sthe

- contents of. the AV stream are analyzed nor information of an STC sequence
. 125 20 Nhyo2@@5theﬂdornﬁ@tnaheopapioadpobgtnﬂ1sequepcetapeckeEated Then,
at the next step 5106, the control -unit 17 creates information of an

ATC sequesic£r 08 hen besé St 0fs 8Nby BPUSE 41 PERgp@Ekatt r aIsportogunciket .
. Finally, at the next step 5107, the control unit 17 creates . TU map. In
_‘ l_-elther caaepaclaegwrtmﬁrmawfloiw@sl@h@r@aa@drvmfheué pagrsd. to the
| Obtalned as. a result of packetization of an elementary
"«stream a PES packet is.a packet prescrlbed in MPEG-2
'épeeiﬁlcatlons.' The Judgment is formed by examlnlng the
~.value of‘tpayleaﬁ;unit_start_indicatorf7;ncluded_ln the
“ﬁeader of'the.traneport packet. A valﬁe.of 1 indicates
.ethat the payload of . the transport packet starts with the
flrst byte of a PES packet If the- outcome of the‘
judgment formed at:the step STB-indicates that'the
transport.packet dees not startlﬁith the firstebyte of.a
PES packet, the flew of the proceesing goes back‘to the
V'step-S7223 If the outeome.of the judgmeat-formed at the
step S?3 indicates that the transport packet starts with
the fifst byte of'a_PES packet,~0nfthe<othet hand, the
flow of the-precessing goes on to a step‘574,
Atjthe steprs74;-the multiplexed-stfeam aaalysis
uait 26 fdrms_a.judgment as to whether-er not the payload
- ',of‘therPES packet etarts with the first byté.of

sequence_header_code of “the MPEG video.
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type of the CPl type as described above In this way, a dip information
file is created. regardl ess of the type of the CPl. Thexabayexdvas the
followi ng inplication. processing to record an AV streamonto a.
recording medi.um after under standi ng the contents of the AV stream ATC
STC and .program sequences as well as EP map are created and recorded onto
t he recordi ng medium Exanples of the. ' processing are a cognizant recording
operation and a self-encoding-recording operation. In the cognizant

recor di N (PRIAlIORe dds CUHLNS c%féiearbf“\"@drﬂ?dﬂﬁgﬁe Y agzed before the

AV stream i s recorded Onto a . recor Ing rmedium- Int encodi ng

recording %ﬁaa%'for}’z %rltthe Fgr ha@gbm oENRYL vr 5@33' Orgeéecencpded'r

by. the reco i'ng apparatus betore. |ng redor ordi ng -
medi um cessi g re rd an AV stream onto rec d| ng, medi um
Wi t hout uﬁ‘d g‘ %eﬁ’g e 1 giﬁrélr‘hes?' FPoth &R Ream© acgri1 ary; la6 20

May 2005 _an. ATC-sequence and Tu nmap are created and recorded onto the
r ecor di ngPRESRIMACPRe Moo S&8&itny it td¢orid Tt AYt&sfeam onto a recording

medi um wi t hout understanding the -contents of the streamis referred to as
a non- cogﬁ?géﬁfmer_ééérd@lrngo fer &heorﬁlc’Whé’fprtd’c?eﬁO@g?Srﬁeﬁrgeg@ﬁrsed by the

fl ovvchart shown
‘back to. the step S72 If the outcome of the Judgment

 fo;med at the step 574 1ndlcates thatFthe payload‘of the
PES.packet starts With'the"first byte of
Zsequence_header;code,'on the other hand, the flow of the
-processing gees-on eofa_eteﬁ‘s75.:

At the step §75, the control ﬁnitn17 uses the

Present tranSport'pecket as an entry point.

Then, at the next step S76, the contfpl_unit_l?

:acquifes‘thernumber ef.therpaeket{.the fTS of an I
picture stetting,fromlsequegee_header_code:eddrtheaPIb_ef
a video to‘whieh the‘eptry pqint;pertains in order}tq‘
‘efeate‘EP_mepf
‘Subsequently, atrthe next step §77, the
' multipiexedfstream analysie unit;26 forme a judgmenp'as
to whether or not_the present packet is ;he last input
o trapeport_pecket.. If the outeomerof'the judg@ept formed

at the step.§77_indieetes that the ﬁreeent packet is not
‘the 1ast‘idput traﬁqurt packet, the flow of the

‘ processing'goes back to the step 372, If the outcome of
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. anon cogni zant' recordi ng operation in which an AV streamis 127 20 May

in FIG 48 can be interpreted ds follows. The flowchart begins w'th

. the-step S101 to form a judgnent -as to whether or not ths kegarddeng
-operation is either a  cognizant recording operation in which the contents
~of an AV stream are anal yzed before the AV streamis recorded onto a’
recordi ng nedium or a self-encoding recording operation in which an input
~.video signal .is encoded by the ,recording apparatus itself before being.
“recorded onto a recording nmedium If the recording operation , iseither a
cogni zant recordi'ng operation or a self-encoding, recording operation; at
the step H12iudseeronterred it the 2veBt FEA %ﬁgéc%ﬁ’?y%‘éﬂ, et he next
step $103, an  ATC sequence; an STC sequence and a program sequence are
created amesant hadkeanl istpe Sl@at Bpowhptrangpentedachet oro® otBeprocess
to record the data onto the recording - nedium ‘If the outcone of the

j udgnent ddrarechatd t hehstepoc&49ing ndd catest ehBPt hab r eeof thhghoperation. i s

2005 recorded ant @hawler aredinag et dingm ashd tmdtshod tthoutr asrtdersstanidi ng t he
- contents of the stream on the contrary, at the step 5105, the AV stream

i s subj eGitrh rnth tion el &/ Sh&r Dés the. dsp eLaMEONsLNEBe @I thepaext - st ep
8106, an ATC-sequence is created and, at the final step 5107, - TU map is

‘created Ry, t@1&.PuBCASTS a0 LAY 1S dAlduchart representing

different methods of creating a Clip information file for

different CPI types of Clip. As shown in the ﬁigure, the
flowchart begins with a step S101 at which the control

unit 17 forms a judgment as to whether or not EP_map is:

to_be créatgd és ﬁhe CPI. If the.oﬁfcome of the ﬂudgmeht
fbrmgdat'the §tepS101 indicates that EP;map‘is t0'bé'
Lcreatéd as #hé Céi}'the.flow'of the procéssing_gpes on to
a step S102-to anélyZe.information of'the PTS,-the STC.

and the'PMT‘for'thé contents of-the=AV streém;v“Then,_ét
the next Stéﬁ‘SiO3hrthe cdﬁtrol unit 17 creates
'iﬁf6£mation 6f an'ATC—séquence,;iﬁformatioﬁ-ofran STC-
.séquence and infofmatiop of arprogram—séQuénce. Finally,
at the next step 5104, the céntrol unit. 17 credtes EP_map.

| I1f the outcome of the judgmeﬁt formed at the stép
S101 indicateé that TU map is,to?be.cfeated as the CPi,‘
bn the o#he: hand, the flow"of,tﬁe proceésing-goes on to
,,: .é step SlOS_at ﬁhich neither the éontents_of thg‘AV

stream. are analyzed nor information of an STC-sequence

125




onto the recording nedium FIG 49 is. an explanatory roWchart_
representing. a nmethod of creating Real PlayList. The net ked doesexpl ai ned
by referring . to a, block diagramof FIG 43-showing the configuration of
the noving-picture recording/reproduction apparatus 1. As shown in the- _
figure, the flowchart begins with a step 8191 at which the control unit 17
records a ip AV 'stream Then, at the next step 8192, the control unit 17
creates PlayList O shown in FIG 28. Created PlayList() conprises Playltem
objects shown in FIG 33. The Playltem objects cover all reproducible -
ranges of 2@Fi pREPFMRLLET Rds AEPTREE ATER SRR AFHE TS £G5S ShoRAeEn FIG 29
is ,created. If Aip has, TU map, on the. other hand, TU map- type Pl ayLi st
shown in FEGEthgonpztcpéaredlltn tthe casdrefll BP-thdp- oy teisayList, if dip
i ncludes STC. discontinuities so that PlayList O conprises at- -|least 2 128
20 May 2008foPhaylipst o6bpecRhSL-skaueortr on uihie bhz idgetodr mnnésipagnnect i on
condi tion between the PlayList objects. Subsequently, at the next step
5193, thetéahtgobf anttrahiporeapeskdtAppFhhaPlaylLast thg heAppsnépPl ayLi st (
) includes. information used.for explaining the contents of PlayList to
the user.sho7t htReesbadicBBNUnithe 7eXplearals @V _map. In either case,
a Clip information file is created:Without regérd to the
;typé of the CPI type: as described above.
In this way, a Clip information file .is created .
- regardless 6f'thé type of the CPI.
The above has the following implication. In
prbcessing to record an AV streaﬁ onto a recording medium
after understanding-the contents of the AV stream, ATC,
8TC and_p;ograh”éequénceslas well as EP_map are'crgated,
-and recérdéd onto the recording medium. -Examples'of the
4proqessing are a cognizant recording operation and a
.self-encoding:recording‘opefation. In the cognizant
recording operation,,fhe contents of an AV stream.a#e .
analyzed beforé the AV stream is recorded onto a
;:e;ording medium}' In the self-encoding recording
L'oper&tion, on. the other hand, an input video signal is
- encoded byithe recordihg apparatus itself before being
:recorded onto a recording medium. In pfoceSsing po.recofd

n an AV stream onto a recording medium without

understanding the contents of the stream, on the contrary,
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. is onmitted. Then, at the next.step 5194, the control unit 17 - creates
"PlayList Mark. In this enbodi nent, the explanation is o uitedoos
Subsequently, at the next step 5195, the control. wunit 17 creates

" MakersPrivateData. In.this enbodinent,: the explanation.is onitted. Then

at the next step 5196, the control unit 17 records a Real PlayList file

onto the recording medium 10. As is obvious fromthe above description,
each tine'a Clip AV streamis newy recorded, one Real PlayList file is

‘created. -FIG 50 .is a flowhart representing a nethod of - creating Virtual

Pl ayLi st . . ASaBH0M8gh Bntheafiigyienabha bl Qeehath Reg N Wrdia ontlep S211 at
whi eh' t he user enters a request for _reproduction of Real Pl ayLi st recorded

gn-the di e f&éé’ ggngqmaaeuﬁlewfﬁé N9-JECb Ui OcborLBg sgh Apterface. 129

- 20 May 20 request, the user speci s a reproduction interva
i-ndi cat ed_ gé points entered t user. i nterface. ghen at. the
next step T con{:roPr ‘e T?leor%%Egofﬁdﬁﬁgﬁfséanplnﬁhé fer or not
‘t he user has nls edhthe ogeratlon %o sp§ cify reproductlon |ntervals,
N ontents ot "the str is re erre to as non- cognl nt-

recordlng operatlonﬂ
The proces51ng represented by the flowchart shown
‘_in-FiG. 48 can be 1nterpreted'as‘follows. The flowchart
,begins'with.the’step'5101‘to forn-a'judgnent'as to
‘Whether cr_not'tne fecor&ing_operation is either a .
‘. cognizantrfecording'operation_in'which the contents-of-an

"~ AV stream are anelyzed:before the AV stream is recorded

:onto-efrecoraing'medinmj“or'a'selflencoding recording
eoperacion incnhich'an input‘vioeo signal is encoded by
'thefrecordingapperatnsaitSelf:before'beihgfrécorded*onto
a recofding medium: If the-recording operation_is:either
a cogniZent”rer:ding operation orra‘self-encoding
recordinc oﬁéretion; at the step S1602, thé'cbntents;of'
the'AV'streEmrare analfzed; at'the“néxt step §103, en~-
ATC-seéuence, an STC sequence and a program sequence are
cfeate&ﬁand at the ‘final step $104, EP_map is created
Prior tc“a’§roceSS to record the data Qnto,tne recording
}'mEdinm. If+the.outcome'of'the judgment forned at the step
SlOl'indicates that'tne”recofding operation is‘a‘non-'-
cognizant recording “operation in which-an AV stream is-
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that is, ranges to be reproduced. If the user has not finished the
operation, that is, if the user wants to - specify anothem meprodsiction
interval followi ng the specified range to be reproduced next, the fl ow of
- the processing goes back to the step $211. |f the outcone of. the judgnent
- formed at the step $212 indicates that the user has finished the operation
to speC|fy reproduction intervals, on the other hand, the flow of the
processing. goes on to a step $213 At the step 5213, a condition of
connecti on between . two consecutive reproduction intervals to be reproduced
cont i nuousegordedeprstni redesprahaguBedivhr dggh tt HE WdéPoutnterface or by
the.. control wunit 17. A condition of connection between two consecutive .
reproduct inderatendahg the: queftemted afo tdse cobneami opn cbheli epBATaTHen, at
t he next step $214, the user specifies sub-path information (postrecording
audi 0) thaoughet beepusepsi ntaef avestkbathésusebjecesdnob nant to create a
130 20 May 2005 sub-path, the processing of this step is skipped. The
sub-pat h 4héoy8BEi 68 tRei BEOEAR! kOAtEhOEEdain chebBeay! tesp EmOR, aylLi st.
Since the sub-path information is not inportant to the present |nvent|on

however, ihearexpbafahbanief cbbgrsgbanat NaicnicaeMgtngn b%e@rﬂgﬁ.b@d
'Subsequently at the next step 5215, ,- t he control
U ~map is created prlor to azprocess to record the data
-Qnt_o the reco-rdlng .medlum-. |
FIG. 49 is. an explanatory-flowchart représenting a
) method of creating Real ElafListp Thé method is.explained
.;by'referfing to a block diagram;df FIG. 43 showing the
;cqnfigurétiﬁn of "the ﬁoviﬁg=pidture |
“fécqrding/feprodﬁctibn apparatus 1.
As éhownlin:the figufe, £he'flowchart'bggin$ with a.
'étep'319i at which the cOgtroi unit 17Irecords_a Clip AV
. stream. | | |
' fheﬁ, at the next step 3192y'the control unit 17
'éréaﬁes PlayLiét(} shown.in FIG..28. . Created Piay;ist()
-comﬁrisés'PlayItem objects shown-in FIGL 33. . The PlayItem
' dbjects‘cover:all réproducible‘ranges.of Clip. 1If Clip
has EP_map, EPuﬁap-typg PlayList Sﬁown in EIG; 29 is’
_creafed: 1f Clip has‘TU_mép,,on.the‘other hand, TU_map-
thpé PlaiLiQt,shown in FIG. 30 is created.'rln tha_casé of
; - “EP_map- type PlayLiét, if'Ciip includes;STC

:discontinuities,SOchat PlayList() comprises at least 2

128




unit 17 creates PlayList () shown in FI'G 28 on the basis of information on
reproduction ranges specified by the -user ‘and connecti ofv &epdidsson. Then,
.at the next step 5216, the contrel unit 17 <creates U Appl nfoPl ayList{).:
U Appl nfoPlay List Q |ncludes information used for explaining the contents
- of PlayList. to the user. In this enbodinent, the explanation is omtted.
-Then, at.the next step 5217, the control unit 17 creates PlayList Mark..

‘  In'this enbodi ment, the explanation is -onitted. SubsequentLy; at the next

'step 5218, the control unit 17 creates Makers PrivateData. In this
\enbodlnenPlathetemphanaB|omhesammﬂﬁaﬂhnﬁhem7eﬁeﬁdumﬂuﬁd step 5219, the
control unit 17 records avirtual PlayList file onto the recording nmedi um

- 10. As iscehukeusohr eAntihe i3kove iese ithd eNay@adt tdufcthdl 20 -May. 2005
the user ‘sel ects desired reproduction intervals froma reproduction range

. of Real P|ayL'5ts&§§é&Q@th? tQ@ théeﬁgkg'Qgeﬁeghgﬁ11Qhe088n¥Ebﬁua
“PlayList file is created shows a flowchart representing a nethod

of -repr Oﬁ!ﬁﬂngv Eerggeegye%lg'ﬁ;elf'o%&-am sHhgwn b@AEB?n%bEY-E?ths.IE?) f1 owchart

beglns W t
' _ 1ncludes 1nformat10n used for. explalnlng the contents of

=P1ayL1§t tO'the user._ In‘thls embodlment, the explanatloﬁi
is omiﬁted. | |

.Thén; at the nextrstép‘8134,_the control gnit,i?l
_éredﬁes PlayList Mark. In-this embodimenti.ﬁhe

exblanation ig omitted.

'Sﬁbsequentiy, ét'the ne#t'stép SlQﬁ,-tﬁéicpntfolu
‘;unit-17_creatés MakersPrivatepata; In_fhis gmbédiﬁanti
’phé’éxplanation;is 6mitted;

. Then, at the next step 5;96, the,contr01‘unit 17
recqrds-a Real PlafList'file-onto the recording medium 10;
As is. obvious from the abovévdesqription, each time
é Clip AV étream;is newly.recorded,‘one Reai PlayList:
filé is created. |

FIG. 50 is_a flowchart ;epreSenting é“method-ofr,_
',Ereating-vi:tual PlayList.-l -

As éhown'in the-figure, the-flowﬁhart begins_with a
'step.S2ilrét1which the use#.énters'a feQueSt‘for

- : IfEPeruction of Real PlayListirecorded.on3the disk

. serving as the recording‘medium- 10 to‘the uéer'interface,-
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step: 5231 at which the control unit 17-acquires information of Info.dvr,
the Clip information file, a .PlayList file and a thunbngj Mafido@sin order
to create a GU  screen showing a list of PlayList objects stored in the
di sk serving as the recording nedium 10.. The control unit 17 then .

di spl ays the GUJ screen.through the user interface. Then, at the next step
$232, the control unit 17 displays information-for explalnlng each

Pl ayLi st .object on the GJ ‘screen on t.he basi s. of U Appl nfoPl ayLi st{ ) of
each .of t e PlLayLi st obje (tjht? Subsequent].y, at the next .step S233, the user
makes. a réqidst FoHSS % cti%6iT PS5 1Iﬂ VLTS T Ulé:&ilcmsel ected from
t hose d| spl ayed on the @QJ screen through th_e user interface. Then, at ‘the

next -step§2sxvagndrddcatsd by (LM pndy ROd % SMFAFEA $° £hfource packet -

vvlth entry point time-wse closest to and tine-w se precedl ng INtime from
132 20 Mays2gosntgxigFe-1D and an IN time PTS of the present” Playltem
Subsequent |y, at the next step S235, the control wunit.17 reads’ out data of
t he ‘AV stream f r'Bmmheatsouheenepackeem Adieat eebyotheodcynited?7 nunber and
“having the entry point, and supplies the data to the decoder. Then, at the
neXt_StEDfﬁiﬁﬁ,ﬁ ﬁhdgmenmrab mDthbiher or not the user hag ' : .
-finished the‘dperapién to specify reproduction,intervéls,
_that is; ranges to bé reproduced._ If the usef haé not 
'-finiSﬁedﬂthé‘0peration, thaﬁ_ié, if'the user wants to
) Specify-anbther ;epfodqction interval féllowing the
speqified range:to be reproduced next, the flow of the
pr¢¢essing goés béck.to the steb'szil}
If the outcome of_thé‘judgment forméd}ét the step
.75212 indicétes tha; thé user has,finished the operatiqﬁi;
to spécify reproduction intervals/ on the other hand, ;he
=flow;_of,the.proéessi’ng.goés;on té a sﬁep_8213.

At~the.st9p,sé13, a condition-of connection between
‘tw0mcoﬁsecutive reproductionJintervals.Eo be reproduced
Acontinuously is determined by the uéer throughithe usér-
'iﬁterface or by the control unit 17. A condition of
connection betweeh twb consecutive reproduction intervals
is:refefred to as EOnnection”condition.

Then, at the next.step 8214;7the”user specifiés

sub-path information (postrecording audio) through the

user interface. If the user does not.want to create a |
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“.time- PTS, on the other -hand, the flow of the goes on to a step 5241. At

. performs processing of displayed connection with Playltem time-wise.
-preceding the present Playltem object in accordance w tiy eepn@cti on
.condition in case such preceding PIayIten1eX|sts Subsequently, at the
next step 5237,. the control unit 17 issues a command to. the AV decoder
-16 to start a dlsplay with a picture at the INtinme PTS. Then, at the next
- step.S238, the control unit 17 issues a command to the AV decoder 16 to
‘continue the operation of decoding an AV stream Subsequently, at the next
- step 5239, the control unit 17 fornms a judgment as to whether or not the
“currentl ysw st By edthe cpupeersingppét Ghd sas teke iGUTKipped -PTShe| f t he
out.come of the judgnent forned,at the step $239 indicates that the
:currentlyswbsmmaWednb®cmﬂteon51sn@nfarpa¢uonesabreﬁe1@UBuhPﬁByEESm the fl ow
.of the goes on to a step 5240. At the step 5240, the current picture is
di spl ayedin TheayLide. f |Dmof the $ﬁ@€ﬁ$$hngng@ﬂﬁabﬁﬁk i83n20 May 2005 to
the step 5238. 1f the outcone of the judgnent forned at the step 5239
i ndi cat esirigettdie €l £eat byedespl a4edntRoat UnBwieSed, Pitteur e at the OUT

“the StED<§ﬁﬁﬂané@£b&0@fr9$euﬂh5 éZtﬁoiﬂﬁoémakHQEWE@toﬁ%tEQdMMEther or not
-~ the current Playlten1object is the last Playltemobject in PlayList. If
_ the OUtconE , Subsequently, at the next step $215,.the control
 unit'17 créates PlayList()_shoWn in FIG: 28 on thé'basisl

. of information on reprodu¢tion ranges specified by the .-

_uSér,and connection;condition.
" Then, at the next step S216, the control unit 17 ”

;éreates UIAppInfdPléyList().;'UIAppInfdPlayLiét() includes

f information used for explaining the conﬁeﬁté ofrPléyList.
- to thHe user. In this eﬁbodiment, the explanation is
omitted.

Then, at the~hext step S217, the control unit 17

‘ c;eétesrPlayList Mafkﬂ In this embodiment, the:
'exbianatiOHJis omitted. . |
Subsequently, at the next step,8218,_the control
]1unit 17 creates MakersPrivateData. in thisrembodimeﬁt,
the-explanatiOH-is oﬁittedi |
The#,'at:the next steb 5219, the control unit 17
~records a Viftua} ?iaYLiSt_file'pnto the recording medium
~ .: 10. |

As is obvious from the above description, each-time
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of the judgnent forned at- the step 5241 |nd|cates that the current
Pl ayl tem object is not the last Playltem. object in Playii sty ddve fl ow of.
the goes back to the step 5234. |If the outcome of the judgnent fornmed at
the step $241 indiccates that the current Playltemobject is the. |ast
Pl ayl tem obj ect in PlayList, onthe other hand, the ,processing to
reproduce PlayList is-finished. By referring to FIG 52; show-ng a
flowchart, representing an editing process to m nimze EP-map-type
Pl ayLi st the follow ng description explains a procedure of a method
- toupdate ChEpuged Pleapritst dgsipgt rebrodaictddint iimg gavedes SroMs ashown inthe
~figure, the flowhart begins with a step 5261 at- which. the control unit
17 sear chesprhductépnodecgieonfr 8egd & aRddls tPlxaddrsted @n athd east one
reproduction interval not used in any Virtual PlayList and treats such
r eproduct repoirtiti@gvalesliuas 10an@es: twibendB4p Ly Mayt 2005 del etred.tethen
the next step 5262, the control unit 17- acquires the start tinme and the
end tine of the Fnteryal shéwsbe febebrdrtroaptheehephgdichibencaange of Real
PlayList. Subsequently, at the next step 5263, the control unit 17
det er i ne%eb'ﬂ@d@k'1BgAHPSREEaH&EedﬁhES(LQ@tStart S
As shown‘ln the flgu:e, the. flowchart beglns with a
‘step S231 at whichlfhe coﬁtrol unlt 17 acqulres
A.information of 'Info.dvr, the Clip informéﬁidn'file,‘a -
:PlayList file-and_a thumbnail filérih order to create a
GUI screen showing a list of PlayList objécts.stored'in
the disk servihg‘as the recdrdiﬁg medium 10. The control
unit 17 then displays the GUI écreeh:thfdugh ﬁhe'usef A
‘—interface{‘
:Then;_at the next_step 8232; theAcontfol unit 17
-displays ihfbrmaﬁion fdrrexplaiﬁing each PlayList object
on . the GUI screen on the ba31s of UIAppInfoPlayLlst() of
reach of the PlayLlst objects.
Subsequently, at the next step S233, the ﬁser makes
a request for reproduction of one PlayList'object -
selected from thosé displayed on the GUI screén throhgh
the user interface.
Then, at the next step $234, ‘the control unit 17

- acquires the number of a soﬁrce‘packet with‘éntry'point

-time-wise closest to and time-wise preceding IN_time from

132




packet (address) and. del et’i on-'end packet (address) corresponding to . the
above tine intervalon the basis of EP map: Then, at theomext 29bep S264,
the control unit 17 - adds one newATC-sequence starting with a source packet
i medi ately follomnng t he above del etion-end packet to Sequencel nfo. That
is to say, the. control unit. 17 sets ‘the nunber: of the source packet
—imedi ately follow ng the above deletion-end packet in SPN ATC start..
‘Subsequently,, at the next step 826 5, the control unit 17 updates the
“nunber-(SPN STC st (art)-ofa start packet of an STC sequence existing on
anATC- seqagNsec-0D afd pastNdelifk @I'I'SA\eSfSttllﬁaljﬂ_ﬂre'El‘eha:tt ilmdyrtsay. , the. val ue
of  SPN'STC star--t staris changed to anew one that keeps up mnth t he

- post-del etion AkgideaBndien a @t chBenagt s66gPs2366, thBeceanipel unit 17
“determ nes such offset STCid-that the..value of STCid 135 20 May 2005

for the %&%eﬂvepssdsxeﬁ&' agtgnokh%hfé@vs%%%%ﬁ £¥%nf Mo RRRrdel etion.
.dip AV 'streamis unch ange Subsequently, at the next- step 5267,

~ Program n%QckLQr %9&993 ‘Ehéogcg'u&eévn% %%Qmant%hlﬂ%?ﬂ%%d é&x ra“ecessary

That i s an1sequ nce star nge

. described apove, the nun er of .t he art source,.packet of the program -
*sequence ?%pﬁﬁaﬁ éﬁt supplles t% “data % %h %eco er. o |

‘Then, at‘the next‘stepu5236,;theicontr61 uﬁit 17
perférﬁé'p;oceséing of'displafed conhectién-with‘PlayItem
‘timé-wiéé preceding the prégenﬁPlayItemfobjéct in_:
'accprdaﬁce.wiﬁh'cqﬁnection;éoﬁdiﬁion in.case.suéh
Apfeée@ing PlayItem exists.

SabSequentiy;'aﬁ'the-ﬁext‘sﬁep 8237;Lthé'c§ﬁtrqi
-ﬁﬂit'l?fiSéueé‘alcommanﬁ’fo;the AV décoder 16 to s#art é 

‘ disélay.with a piéture:at.the IN time PTS:

Tﬁeﬁ; at the neit—étep'9238;-the”cdﬁtrol unit 17

. issues a -command.to the AV décpder 16 to ddntiﬁﬁé the

ﬂ‘6péfatidn”df”de00ding;én'AV*Stream;

Subsequenﬁlf,‘at the”nekt stép SZBQ,“the control
ufiit 17 forms a judgment asrtd whethef'or:nof the
curreﬁtly displayed picture is a picture at the OUT;tiﬁé
PTE; "If:thefoﬁ£COme'of the judgment formed_at.the step
8239 indicates.that the‘curreﬁtly displaYed picture is
nbt'a-pictu%éiat tﬁe‘OUT_timeipTS, the flow of the goes

- qﬁ'to a-éteprszdo. wAt'the'stgPVSziﬂ; the'curréntrpiptufe

‘”iS'displayéd;a Then, the flow of the processing goes back
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- _post-deletion.Cip AV stream Subsequently, at the next step 5269, the

t he nunber of a source packet |rrrred| ately follow ng the deleted end

packet. Then, at the next step 5268, the control unit 170 updates EP map to
a new one that Keeps up with" the post--deletion-Cip AV stream. In this
processing, EP-map entry referring to a streamin the deleted interval is -
deleted and the value of a source-packet number in EP nmap; that is,
SPN.EP_start of EP_map, is updat ed to a new one that keeps up with the

control unit 17 deletes the data of the Clip AV streamin the interval’
i ndi cat ed Hy tA50¢é et §28 BandIEnghgackEroMPhed, tie tnclgment FoamesR70, the
control unit 17 wupdates the Clip information file to reflect the _
processi ngtd&ser isifew &B8%e iadd cedooy dhathechpdatederGtip disdloayedion file.
As shown in FIG 8, the dip ‘information file. includes, anobng others,

C i pl.nf( pict86e2@sMay p20hreSaqueneelaiD()ine Rresyr aod ntﬂoe( )o et CPI () .
Thus, information on the aforementioned- ATG-sequence and information on-

t he aforerranal onkd STGwsSequenee gale® JrECY dedsiy Gdde. recording medium 10.
Subsequent |y, at the next step .5271, the control unit 17 updates the Real

PlayList file son@sci® §9é!}§rs@41r3958dl5'6§1't981 unteryal roRgludi ng no
reproductl on range of -
judgment as -to whether or not the current PlayItem obiject
is the last_PlayItem object in PlayList; If the outcome
T of the_judgment_formed at the step 8241‘indicates that-
- 'the current'PlayItem object is.not the last PlayItem:

object in PlayLlst the flow of the. goes back to the step

8234¢ If the outcome of - the judgment formed at the step

‘8241 indicates that the_current PlayItem_object;ls the

- last PlayItem object in‘BlayList, on the other hand, the

- processing to reproduce PlayList is finished.

-By'referfiné.to-FiG;;Sz showigg a-flocchart
Vrepresenting an editing process.to'minimize'EP_maprtype
PlayList,qthe foiiowing.deeCriptiop explains.a procedure
of 'a method. to -update Clip-and;P;eyLiet es part of the
-editipg process..

-Aefshown in the figure, the flowchert'begins with a
.steb_8261.at Which,thercootrol_unit'17 searches the
reproauctioo rénge ofoReaI'PlayList for at'ieast'one

S reptoduction interval not uSeo-in any Virtual PlayList

-and treats. such reproduction ihtervals as ranges to be
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the deleted interval described above and records the updated Real.PlayLi st
file. Then, at the next step S272, the control unit 17 3puEs Apsdgnent' as
to whether or not the editing process has cone to.an end, that is, whether
~or not'all" reproduction intervals searched for at the . step3261. have
“been deleted. If the outcone of the judgnment indicates that the )
reproducti.on interval s  searched for at the step 5261 have not all.been’
del eted, -the flow of the processing goes back to thestep S262. If the

out come of - the judgnent indicates that the reproduction intervals -

" searched fieleatedt.he step S261 have all been del eted, on the other hand,
~‘the minimzation processing is finished. The processing carried out at the

step. S263 i s exphahhedti Bhdehakk teepCoiBowi theCRonefrihenER MBP type.
FIG 53 is an explanatory diagram showi ng an original AV streamfile and-.a

~typical AYcsiea® frihlee s thdt 20 ML R20Q% e Al NGt A A esuldefapn editing

‘process in which the streamof a partial reproduction-range 1s deleted

_from thecgrigi pak ofhicke £ Ass R Priar. tq the editjng process,
Virtual. PIayList-pgiﬁts to L%.ti%%ﬂ;%?ﬁgﬁﬁﬂﬂ:%gdg%Mé%ﬁgég% on the AV
strean1.wpﬁg E&%gan1portions not used by Virtual PlayList are deleted in

the so-ca ‘eH “mnimzation editing process, the original AV streamis

Subsequen@ly,fat the,nextfgtep:SZSB}rthe control
.ﬁni#'17"détermines'thélClip AsttreémFs deietion;stért
packet 1address).and deletion~end-packetf(éddreés)” 
Acorrespbnqing torﬁhg aﬁove time ipterVal-ép-fhe'basis.bf

' ;EE_ma§; . |
: . Then, at'thé-ﬁextﬁstép.9264, the'céntrqi.unit~l7
5adQS one nequTcéséQuence:Stafting‘with‘a sourcéﬁpackét

';immediateiy-fqllowing thé‘above‘déletion-endtpécket'toi

"Sgéueﬁéelnfo,-,Thétris to say;‘théfcoﬁtrol-uﬁit 17 set%

7:thé‘nuﬁber;of.the'soﬁrce packet’immeéiately‘foll&wingithe
aboveldeletiéﬁ—end padket*ih‘SPN;ATC;stqrt.‘

  Subseqﬁently,,at the next steplszﬁsyffﬁe*control

*'unitji7:ﬁpd&tes the numbérc(SPﬁ;STC_étartjJof*a_étarp-

" packet of an'STC-sequence existiﬁg onianéATciseqﬁence~on
a=poét-delétiongAvnstream.- That is tQLSayf the value of
SPNﬂSTC;st&rtsié changed;to.a new -one “that kee§s=up with
thE"posﬁ~dé£etion"AV'sEream.

:“ '~ Then, at the mext stepfsﬁﬁﬁ,-thércohprolfunif'17f”

determines such offset STC_ id .that the: value of 'STC-id
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changed to the post-editing streamshown in FIG 53. As shown in the - )
figure, data fromthe start of the original AV streamtmm peinocX and data -
frompoint Y to the end of the. original AV streamare, deleted fromthe .
~.original AV stream The follow ng description explains a typical -nmethod -
of determining points X and Y. FIG 54is an explanatory diagram show ng
del etion of unnecessary stream data preceding IN tinmefroman AV stream
wi thout analyzing the contents of the AV stream Pl aylLi st ‘points to an | N
point on the original AV stream -The figure also shows EP map of the AV
stream | QT dére $TC deemtencee pixisttnpoont eblet 8TOyseheehbleponnthean |
picture starting fromaddress 1SA2 is required. I'n . addition, after point

X, the PARosMEedst RGR cp]a:c;,ke‘t\s sreeam etsli iechapisd.is a PTS with SPIT EP -
start = I'SA1 and pts2 is a.- PTSwith SPN EP start= I1SA2.. |f a difference

in systemtine babechetweay,ptdl tard npba? dtem@tsdeastprgpalniig, 20 May
2005 to-100 nsec, the PAT, PMI and PCRpackets exist between addresses

| SAl and 1£3A2 £ Ehigh dhol dis de sy oL 83 Awastrddip ; SESFaa OVB s ATSC and | SDB
cases. ~Thus, point X is determned to be a p0| nt be ore address | SAL. In

addltlon,ne%@s@%ryx Megk tbg sOR ! by bOHQd%hh o s ﬂggtstaggghOUt
anal yzing the contents of the AV sfream o ing-picture _

_record'ngﬁﬁeQ%%dW@Wé¥Eda&%%E@”5%stff%ed above the,number of the-

start source,packet of the program sequence is changed'to
the- number of a source packet 1mmed1ate1y follow1ng the
rdeleted end packetr |
Then,-at‘the-next step 5268, the control unitrlj
- updates'EP;map1td a'newone that keeps:up wrth the post;
.‘deletionkclip AV streamj:-in this‘processing, EP. map entry
"referrlng to a stream in the deleted rnterval is deleted
| and the value of a source- packet number in EPpP map, that
'is; SPN . EP start of EP_map, is updated to a new-one that
| keeps up with- the post deletlon Cllp av stream
‘,Subsequent;y. at the next step 5269 the control
unitll7~deletes:the data of the Clip AV,stream~in,the"
interval indicated'by above start and end packets
-Then, at the next -step 5270 the control unit 17 :
updates the C11p 1nformat10n file to reflect Lthe
processing descrtbed'above and reCords the updated Clip
> _.information:file;: Ashshown-in—FIé;-S, the Clip

' information file.includes,.among others, ClipInf(),

136




'capable of deternlnlng poi nt X by using EP-map through executioh of the

followi ng steps: 1) Find SPN EP_start -having-a dlsplay tmﬂﬁaEEﬁoEalue

~closest to and preceding the PTS of an INtine "on the systemtine. . base.
f2) Fi-nd- SPN_EP_start havi ng adi spl ay-time PTS val-.ue preceding the _
.di'splay-tine PTS value found at step 1) by at |least 100 nmsec. 3) Det er m ne
point X at a position preceding SPN EP start found at step :2) Poi nt X

- must be on a boundary of an aligned'unf-t t This nethod is sinple in that,
inorder to determne point X it is not. necessary to read out the .data

of the Avsstineameandot(0, amabyzantihdodat and weIqne - ¢ases, however, . data

“unnecessary for-reproduction of Playlist may inevitably remain on the

‘post - edi t iAGoAMatsbream cht hierdalka tabnllde sV -Sk@aMdes Jhead out and 139
20 May 2005 analyzed in determnation of point X data unnecessary prr

VEpVOdUCthﬁEOQEaEHBMLbﬁttﬁ@naggrgﬁ ﬁ%@@n%hf%%hlgg enfkGa 20 IS an

explanatory di agram show ng a net of deleting unnecessary stream dat a

fol | owi ng-apoftida BRLA! %t baut,, é'iﬁ' YhlRgulgdata of the AV stream
“Pl ayLi st ‘pornts to t f

on t e original AV stream The flgure
alSOCShQWS_EP'ngﬁégeégg%é$/8t£€agﬂe next step 8271 the control

Lunit 17 updateSfthe Real ?1aYList-£ile;so‘as to covefrar
“reprodﬁction{interQai inciuding ﬁoAreproductiOn range et
;therdelete&zinterval;aesctibed aboveeaﬁd reeoras tﬁe'“~:;
t \updated Real:PieyList‘file.- |
Then, at thethextletep'8272, tﬁe-centroifunit:17e
forms-étjedgﬁent:ae7to:whetﬁer drindt.the editing process

~has come*te;an end,;thet is;ﬁwhethe: etfﬁbt}all l
reﬁroductibn iﬁtertals'se&fched for~et the-step;SZGi'have
~been deletea.* If the outcome-of ‘the judgment 1nd1cates_

_ that the reproductlon 1ntervals searched for at - the step
:8261 have'not*all been deleted, :the'flow ofltheﬂ
-proce551ng goeas back to the step: 8262 If the ' outcome of
the judgment 1nd1cates that the reproductlon 1nterva1e

- searched for at the step 5261 have-all-been deleted; oﬁ
fthe other hand,“the'minimiéation processing=is“fihished;

The-precessing carried out at”the.step“szsa“isi*
tfexplaiﬁedjin:détail'for‘Clipvwith CPI of_theﬂEP;map type.
: FIGx'53-iS'e¢ explanatoryfﬁiag:am3Showing'ah SRR

original AV stream: file and-a typicalfAV stream file "
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It is assunmed that a V|deo sequence starting fron1 SPN EP start = ISM s

the followng series of picture frames: ... 12 BO Bl P8 wheraosymbol s 1,
P and B denote I, P and B pictures, respectively. Nunbers appended to the
synbols |, P and B as suffixes are display-order: nunbers. If the.

recording wunit does not analyze. the data of the AV, streamin' this.
processing., the noving-picture recording/reproduction ,apparatus 1 wll
not knom1|nfornat|on on a picture referred to by the PTS of - QUT tinme. The
information:  .includes the coding type of the picture - and a t emrpor al ,
ref er ence O HRd nRES asf aOUWP stilite afayar efddrt itny piudares B orhidl.tHd the data
of the AV streamis not analyzed, the. .noving-picture
recordlngbmepﬁmdudtﬁowaampaﬂauw$raﬁwctuun rangMHxs(ﬁeIdﬁﬁdé£HOMPmu t he PTS
of QUTtine refers'to picture BO or Bl. In this case, in 'order 'to decode..

140 20 Mayh2007igipadt #ies . BQAaadelthatctp&eoithsth@quaﬁ@dngBy the way,
the PTS of picture 12 is greater than the PTS of QUT tinme.- That is. to

say, OUT pirBeesspt 94 relane piakalisen pplisds denanes: fde S8 fr pisgidire 12. In
spite of .the fact-that the PTS of picture 12. i'5s. greater than t he PTS of

QUT time, ynPigt HER bA kfiel gew'srtec@ainor ﬁﬁgﬁdgegemncbumoﬁg ﬁaq Bkea

 'by Vlrtual PlayLlst are deleted in the 50- called
~minimization editing_process, the original AV stxeam-iél
dhaqged to the posf-editing éﬁreamdShbwpdin'FIGf 53;"As'
shown in the;figure, data from fhe,start df-the ofigiﬁal
av stream to ﬁoinﬁ X and_data‘frdmdpdiht.Y“to the end of
-thexdrigiﬁalrﬁv stream areadeldted kfom-the,driginal.AV
Stream; Thé fol;dﬁing descriptidn‘exélains d.tYPical]
rnmethod of determining poin£s X_and_Y_

FIG. 54.id an éXpladdtory diagram showingidelepionr
of'unnecessary-streaﬁ datd_préceding iN_tiﬁe;frqm,an AV
stream without analyzing.thedcoqtents of_thérAVrétfeam.
PlayList points to an IN‘poinﬁ_onlthé'Origidal AV stream;

o The figure also_shdﬁé,EP_ﬁap of the AV stream. In order
to decode a picture pointed to by the IN point ‘an I
-.picture startlng from address ISA2 1s requlred In
addltlon,_after p01nt X, thetPAT,.PMT and PCR packets are
‘required. ptsliis a PTS with'SPN"EP;start - Isal and pts2
>+ is a PTS with ééN;EP_start = ISA2. If a.difference in

system time base between ptsl and pts2. is at least equal
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Thus, poi nt 'Y is determned at a position behl nd - addr ess. i SA5. 1SAS is the
“value of SPN EP start inmmediately succeedi ng- addr ess .| Sy Edopap. Poi nt

.‘-'.Y must al so be on a boundary of an ali gned unit. Wthout analyzing the

contents-of the AV stream the noving-picture recording/reproduction
apparatus 1 is capable of determ ni ng point Y by using-EP nap through
execution of the: followi ng steps of: .1) Firding SPN_EP_ start having a

di splay-tine PTS value closest to and succeeding the"PTS of ‘an. OUTtinme on
the - systemtine. base 2) Finding SPN EPstart' having -a display-time PTS

val ue i kredil&t sispcsuddeedirly (ML dishliBOR tpaekeTS. walse betwdenat step 1
3) Determ ning point Y at.a position succeeding SPN EP start found atstep
2. Poi nt a¥dmast else Tsen andausrdar y Tafi sahodldgnadidinid .atThicagetthad is

“sinple in that, in order to 141 20 May 2005 deternine point Y, it is not

necessar §EEg, r eqe , owrddendatspoicddies AVastyLapsang txo anal yze the data.
“I.n sone .cases,. however, data unnecessary for reproduction of PlayList may

i nevi t abli¥cbefahR AR b RO W AY aghEEem Ibilt hexrﬁaééaflélérbe AV
streamis read out and ‘analyzed in determ nation of point Y, .

h Unnecessﬁ&Ynt X must be on the boundary of an. allgned unit.
| | Wlthout,analyz;ng,theycentents‘of the AV stream;
the mevingépicture‘recording/feproduetioh‘ahparaths 1 is
hcapable of- determlnlng p01nt X by u51ng EP map through
executlon ef the folloW1ng steps
1)‘F1nd SPN_EP start hav1ng a dlsplay tlme PTS valhe‘
' closest to and precedlng the PTS of.an IN time ‘on the
eystemxhlmefbase. | | |
-2)'Fiﬁd SPN_EP_start havihg'a~diepiay;tiﬁe PTS.value
preeeding~the diSplay-time.PTSrvalueTfound*etretep 1) by
rat-least;loo msec. - - | |
-3) Determine point X at*afposition-precedingLSPN;ﬁP;starh
found at shépr2).':Point-X mhst be:dn'a:bduﬁdery'of‘an"
:aligned“uniti‘7 | ‘
"‘fThiSSmethod_is-simp;e'in~thet; ih‘order to
determine point X, it is-nohlheCessary to read out hhe”
__ﬁdata“of hheTAV shream and ‘to ahalyzefthE"data.“Ih some
'cesee} howewer, .data unneceesary‘forjfeprodﬁctioh’of
. PlayList'may'ihevitably remain on'theprSt«editinghAV

stream.'VIflthe data of the AV stream is read out and
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for reproduction of PlayList can be deleteéd effectively. FIG 56 shows an
explanatory flowchart representing a nethod to reproduce Bhayldost of a TU'
map type. Pi eces of - processing carried out at steps S300 to . 5302 are the
same as those carried out at the steps 5231 to 5232 of the fI owchart shomn
in FIG 51. To put it in detail, as shown in FIG 56., the flowchart " '
begins with the step S300. at mhich the -control - unit 17 acquires
information of Info.dvr, an dip' information file, a PlayList file and-a
t hunbnail file to .create a GU . screen for di splaying a list of PlayList
obj ect s §ﬂd&&fQQ1%¥(ﬁsﬂ@ﬁﬂﬂaﬁtepmhefreeenalﬁg etk unindQesThen, at the
next step 5301, the control unit 17 - displays information explalnlng ‘each
of the Hﬂ%ﬂJnﬂPrOﬂﬂguaﬂnsqﬁsﬁﬂaﬂﬁmbbncahebélﬁeketeenebﬁe¢hsvehsls of
UTAppInfoPIayLlstO of each Pl ayList object. Subsequently, at the next .step
5302, the ;userFmakeSS asraquesiplfaoia tfcapr atiitefdtaan Howdney RPiitisd obj ect
142 20 Nhy 2005. selected fromthose-displayed on the GU screen - through

t he "user.oifnidenfadeg Thercaisdhe Nexdant@Rtd308114MEnEOMM r@fpunit 17
acquires the address of an entry point of the AV stream. by referring to TU.

map i nf OpasahltOﬁht]i@uQea&ma@zz%H@CIéﬂ& daéileofoﬂié OAv Ubi feahf. aCOIUI res the
nunber of a source -
' PlayLlst p01nts to the OUT p01nt on the orlglnal AV
l-stream. The flgure elso shows EP _map of the AV stream
[It is assumed that a v1deo sequence startlng from
_VSPN_EP_start =7ISA4 is the‘following series'of picture
- frames: | | |
T I2 BO Bl PS5 -
, where symbols I P and B denote I VP and B- plctures,
respectively; Numbers appended to the symbols I, P aﬁd,B
':as suffigesdare-dlsplay-order;numbers.'Ifdthe,reCOrding"
-unit dees not aﬁal?ze‘the data of the Avﬁstream'in'thisz.
ptocessisg,'the;movihg¥ﬁicture-rece;ding/reproductioei,
bapparates 1:wi11_not_know infotmatien on a picture
reterred toiby'the.PTS ofVOUT_time. .The informatien.*‘
.ine;udes the coding type efrthe bicture and a temporal
:referencee The PTStof OUT_time may refer to pictureBOor
AcBl.‘ If the data of the AV stteam is not aﬁalyzed{ the.
-meviné-picture'recording[repredsction.appatetus_1,is'not‘
~ . aware of the fact thststhe.PTS of-OUT_time_refers*to-"

picture B0 or Blf -In this case; in order to decode:
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packet mnth an entry p0|nt time-wise closest to and preceding the arrival
time of INtinme of the present Playltem object. DetalIszwﬁmyhyﬁmproce53|ng

will be described later. Subsequently, at the next step 5304, the control
~unit -17 reproduces ‘a packet indicated by the nunber of the.packet
“wi th-such an entry point and supplies the reproduced. packet to the AV

decoder 16. Then, at the next step 5305, the control unit 17 forms a
judgnent as to whether or not the arrival time . stanp of the present  packet
i's thesame as or later' than that of the OUT_time packet. -If the outcone

of the -Piedymem Hndinghtlds thiattute B2 risatequireedt arfy ofhé heay pr esent
packet is neither the same as nor later than that of the OUT _ti-ne packet,

the flowtbe HIS pribgessiuge ghesisogrbatarsttepnSIe Ats the ctep:5a06, the
control "unit 17 reproduces.the next: packet and supplies the next packet

. to the AvhdecdderolGayThemwT tdiene fd Qv of . dherHT 0656188 §43420 May 2005,
‘goes back to the step 5305. 1f the outcome of the judgnent forned at 't he

step S30Gehbdicgatias @h@togh%lcﬁgyg\@a t&%Es%H%QP , acket is
the sane as or later than that of the OUT tine pac on t he ot er  hand,

" the flowgk P RIFOGESSIJI% QP?S:LQ”gI—Qa@e?t %Bai?’(gle '%IT.‘S-I . S(BL?"P 830 7 the

control unit 17 forns: a
plcture 12 is requlred for decodlng plctures BO and Bl

Thus polnt Y is determlned at a p051t10n behlnd
address ISA5 . ISAS is the- value of SPN EP start
1mmed1ately succeedlng address ISA4 in EF map Po;ﬁt3Y

f_must also be on a boundary of an allgned unlt |

Wlthout ana1y21ng“the centents-nf~the‘AV'stream,-
:the mov1ng plcture recordlngkreproductlon apparetus AL 1s'
capable of determlnlng p01nt Y. by u51ng -EP map through
-executlon of the follow1ng steps of: 7

11)'Eindihg'SPN;EP;start having-a‘displayetihe‘PTS'Value

'closeSt to-sndmsucceeding'theﬂPTS effan_OUTftiMefothhe-

system.timewbase_,f | |
:2).FihdingSBN;EP;stert‘having'eAdi9play4timelPTs velue
-eimmediatély succeeding therdispiay—time“PTS»veer found

at step 1- | | |

_3) Determining point Y at a hOSition sﬁcceeding‘-
“'SPN;EP_startsfoundietAstep-2{ -Point'ijustrhernfaT.l

o bhundary of an‘alignedtunit; .

,This=methodais simple in that, in order: to =
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judgnent as to whether or not the present Playltemobject is the |ast
Pl ayl tem object. If the outcone of the judgnent indicategsvhaicobhe present -
Pl ayltem object is not the |ast Playltem object, the flow of the
processing goes back to the step S303. If the outcone of 'the judgnent.

i ndi cates that .the present Playltemobject is  the last Playltem object, on
t he other'hand, the control unit 17 ends the reproduction of PlayLi st
objects. Next, .details of the processing carried out at the step.S303 of

t he, flomchart ‘shown.in.FIG 56 are. explained by referrlng toa flowhart
shown i ndEtGrmgne RO ifHoWh idf AGnE7 hedrsfamivimrteddbgivts #ieh 5400 at
whi ch the control unit 17 acquires maximum val ue. of atc_id maki ng

f ol | owi ngatal atfi e Avetsweman Nitd ne cfnalBlzey|themdah. In- some

of fset _arrival tlne[atc id] of TU map( ) hold <true:

of f set _acriseal, _thiowefratr_idd)ta< UrtddemsaReffarr trGe R ST K csmown in FIG
26. 144 20 Nay 2005 Then, at the.next step 5401, the control -unit. 17

ach|resP&u@M1atv&byelﬁbw1ﬂdhﬂytﬂ&méﬂﬁﬂdntﬂHEBﬁﬁsﬂigaﬂﬁﬁhgtﬁvﬁfL”"t inan-
ATC sequence specified by above atc id (TU starttine[atc_id][i]) is

time-wi setelamest1tocrEddapaeceding b tiPBanRebereh@ Bdr Gk 0iven
earlier. Subsequently, at the next step 5402, the control
o analyzed in determlnatlon of point Y data unnecessary
-for reproductlon-of Playtlst can.be deleted effectlvely
FIG. 55 shows an.expleeatory.flowchart_repreSentmng .
. e'methed'to'repreduCe flayList ef a Tﬁ ﬁap type.
Pieces of proce551ng carrled out at steps $300 to
5302 are’ the same "as those carrled out at the steps 5231
';.‘to §232 -of the flowchart shown in FIG Sli
- To- put it in detall as showq in fIG; 56, the:
'flowchart begins with~the step Sésoiat which the control-
" unit 17 acdulressinfotmation‘of Inf0'dvr aﬁ Clip: :
p informationffile; a PlayList- flle and a- thumbnall file“to
::create-a GUI screen for dlsplaylng a list of PlayLlst
%objects-stered‘on'a‘dlsk useq as the recording'mediumﬂloe
'-_Then,at'thenext-step S301;-the cqntrol-unlt'i?'“
displays information e#plaining each of.the PleyList'
rvobjeets displayed on'the_GUI~sc:eeh‘0n the basis of
]@UIAppInfoPlayList() of each PlayList object.
j' _ Subseguently, at the next step S302,:the’user}makes

a request for reproductiOn of one PléyList object ’
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unit 17 uses SPN tinme unlt start[atc |d] [ii. for the above i as-the

- address of an entry point.” “Then, the processing is endgduaByopef erring to
a flowchart shown in. FIG 58,'the fol |l owi ng descrlptlon expl ains a method
"to update Cip and PlaylList in an editing process to minimze TU map- type
PlayLi st _ As shown in the figure, the flowhart begins with. S500. at *
mhlch the control unit 17 searches-the reproduction range,of Real PlayLi st
for ‘| east one’ reproductlon i nterval not:used-in any V'rtUaI'PIayList
and treats such reproduction intervals as ranges to be deleted. Then,

‘the nextSsleptsgofromhshosmt dalspirited on achwi ¢85 sheestathréige (an
arrival tine) and the end tine (an arrival tine) of an interval to be-

del et ed thenusehelneBrmduetlon range of Real PlayList. Subsequently, at

t henext S502, the control unit 17 145 20 May 2005 determines the. -

-del etion-start Teaketaf adHeessxt0ktthes3@hi,p Aé. orRagiang ideligt i on-end’
- packet (address) ~corresponding to the above tine interval on the basis of

. TU_map. &J@@@tfésoth&haaa%eee%eleewddrybep&ﬁ%@répe@helﬁeétréfél@n at the
next step. 5503, the control uni't

'by referrlng to TU map 1nformat10n To be more’ spec1f1c
. the controllunlt 17racquires,the number‘of a»soarce_.
ﬁacket.with'an entry point timeriee closeet.to and-
precediﬁg_the arriﬁalrtiﬁe of INétimefof*the preseat
| PIaYItem‘Object:,-Details of this ﬁrocessing ﬁill:be :
deSCrieed‘later. |
‘;l,':k Subseqaently; at the next step S304 the'control‘
7un1t 17 reproduces a packet 1nd1cated by the number of
~ the packet w1th such an- entry p01nt and supplles the
-reproduced packet to. the AV decoder 16
:Then,iat the nextistep SBOSf thercontrol'unrt 17
dformSwa judgﬁent as tOTWbether or not the'arrivai'time~
:?stahp of the.preseat packet'iSJthe.saﬁe'aS ordiater7than-
'*fthatrof'the‘OUT;time‘packet.- If theroutcomeeofdthe
.yjudgment iadicatee that therarrivalktime stamb‘of_the
'Dreeent;packetﬁis‘peither the same ae'norlaterthan that
7 of thejQUm_timewpacket; the floe_of—the-processing-goes S
.on to a stepls306. .A; the step‘s306, the cohtrO1 unithi7
~ reproduces ‘the - next packet and supplies the nekt packet

to. the AV decoder 16. Then;~the‘flow,of“the processing’
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adds one new ATC-sequence starting with a source packet immediately

fol 'owi ng -t he above del etion-end packet to Sequencel nfag dhatobs to say,.
the control unit 17 sets the nunber of the source packet inmediately
following the above del etion-end packet in SPN-ATC start. Subsequently, at
the next 5504, the control unit 17 -‘updates TU nap so as to keep up with a
post-deletion.Cip AV streamas follows: --A data entry of SPNtine unit
start for the AV stream interval to be deleted is deleted. The start tinme
of the first time unit on above new ATC- sequence is added: to TU map as
of f set - argq8Falaqknet ¢ dihe atpm WG sedfertdes -oMteonalof dis the

sour ce- packet number. in TU map is updated or, .to be nore specific,

SPN ti ne jwsigmesttarforsfed BE rpe i st exh s el sodasates kerptuphwi t.h the
post-deletion Cip AU stream Then; at.the .next step S505, the control

unit ‘17 -ak46v20 Miyne2Gimmpdel Ptwase theesleia phckde Obi pndVssieeamin the
interval - indicated by the above start and end packets Subsequently, at the

next -550Gr theeaonial dmit Jf7 chpdaies: and 5606 bhectli prhpfor mation’
file to reflect the above processing.” As shown in FIG 8, the dip
i nf or mat h@.ﬁidfl Iteel rf@.'d»bd%"f t@i@@&d&fg@gld&@w@tw%o a step S307.
At the step 5307 the control un1t-17~forms a
"judgment as to whether or not ‘the present-PlafItem‘object
s the last. PlayItem object f‘If-the.outcome of the .
Judgment ihdicatee thet'the hresent PlayItem-ohject is
hOt the leet §1eyltem‘ohject,hthe tlow'ot the processing
‘Jgoes back‘to theletepeSBOB.- It the outcome of‘the R
Judgment 1nd1cates that the present PlayItem object is
.the last PlayItem object on the other hand the controli
unlt 17 ends the reproductlon of PlayLlst ohijects.
-Next detalls of the proce551ng carrled ‘out at the
step. S303 of. the flowchart shown in FIG. 56Lare,explained
;by referrlng tO*a flowchart showngln FIG;‘57.'
"AS shown-ln FIG. 57, the flowchart beglns with ‘8400
at whlch the control unit 17 acqulres maximum value of
hatc_ld_meklng‘follow1hgrelatlon.between_Iﬂ_timeof
‘PlayItem and~offeet;arriva1;time[atc;id]"of-TU_pah(),hold
trhe;' |
- | - offset_arrival;time{atc_id} j;-IN;time

Beferjto'thetsyntax«shown-in FIG:;ZG.
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Ciplnf O Sequencelnfoo Progranlnfo ‘Oand CPIO . Thus, information on

t he af orement i oned ATC-sequence is- recorded on the reCOKﬂMﬁg2WBdlun110
Then, at the next step $507, the-control unit 17 ‘updates and records Real
PIayLlst file so as to cover the reproduction interval except the.
reproductLon"range of  the deleted- reproductlon interval. Subsequently, at.
t he next 8508,'the control unit 17 forps a judgnent as to whether or not
all the ranges exanined at the step 8500 "~ as' objects .of deletion have
been del eted. If, tthe outcone of the judgnent i ndicates that the exam ned
ranges to be defhead Rav&heonealt sSiegn S4El etelte ¢dbetfdbbwnittbe processing
goes back to the step $501. If the outcone of the judgment . indicates that

the. = exaviavdd e=angesh too vesl el @t el tiave shé beeptdeigkeds @Re the ot her
hand, the mininization. processing is finished. Next, details of processing

carried Gumeatudtihe i$5Q2 zfc thwepddovehapécshova Ho Eb@«;e5§%elaxpl ai ned by
147-20 May. 2005 referring to a flowhart shown-in - 59. ﬁs shown in

FIG 59, (rive sfdaowChande hag RN s 61/0-w600 eiow@geh g. 0.ﬂ”°' uni t
17 ‘acquires atc id of = an ATG sequence .including start ana tlnes of an

'nterva|p&%cgﬁlgﬁlQ@eQ1ﬁEhenRe§ErtQ% @Eft Fﬁfﬂbfggg'eé£facontr0| unit‘l7

7 Subsequently, at the next step S402 the-control
-.‘unite17ruses SPN_time_ue;t_start[atcﬁld]{1] for the-abbve.
-Jites,thefaddrese:ef:eﬁ ehpry boiht.gﬂTheeq the*pfoeessing
 is ended.
Byfreferring-te-a f1owcﬁaft_sﬁewninhFIG.~58,the
-fellowing'deseripfion explains'e“meﬁhodfto;updéte clip
. énd‘PlayList inzan_edifieg'pfoeess.to minimize TU;map?
, t&pegPlayList;:~-- | | | |
| As ehowhrin the‘fiéuie,_the fiewchaft begine‘with‘
'.SSOdsat.whicﬁ:the,control unit 17 eearéhee the -
yreproduction range‘ofeRealVPlayListgfof'eﬁ least eﬁe
~*-reproduct10n 1nterva1lnot used in any V1rtua1 PlayLlst
-ﬂ-and treats such reprocduction 1ntervals as ranges to be
deleted | |
:The'n', at the ‘-ﬁ‘ext: step ‘S501, the control unit 17
:,.acquifeSwﬁhefeterttimev(an'ar;i#al'time}'and the end’
W.time’(en arrival time) of an igterVairtd'be”deleted-from
> .7 the.reproduction range of Real PlayLietL |

- ‘Subsequently, at the next S502, theucontrOI‘ﬁﬁit 17
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acquires such a value of i that the start time of the ith ‘tine unit in the’
ATC sequence specified by above atc id (TU.start time[ate vagd]ddok) i's
time-wise closest to and following the start tine of the interval to be
deleted. . Refer to Eq. (2) given before. Subsequently, at the next- step
5602, the control wunit 17 uses SPN tinme_unit start [ate_id][i] for the
above value of i as the.address of a start packet to be ' deleted. .Then, at
t he next step 5603 the control unit-17 - acquires such a val ue of j-that
the star b of tinme.unit in.the ATC sequence speC|f|ed by above
atc id %? e§WéPFSt| gﬁ&qqﬂﬂﬁ]3tQ¥$tH%ﬁk%ﬁséa%¢%%%%k eb-&el  preceding
the end tinme of the |nterval to be deleted. Refer to Eq. (2) given before.
Subsequeht £y, 24t strgafesnds e eSGon - arik Rashe bl (addiess)l7 uses SPN time |
unit start [atc_id][j] for above value of j as the address of an end

packet. t 8obEegpPaténg 148 t2e meOﬁmdzlmteﬁﬂfals @n sn?mgl}:ms‘:lsnvmﬂ’lart
representing processing to update a G.ip information file in an editing
process 19 mﬁpbn1Q@ti$&mB@ftyDESPbﬁybESShngnﬂllﬂﬁbetﬂ@@c?h@ﬁﬁlSt As shown
in FIG 60, the flowchart begins with a step 5701 at mhlch the control_
unit 17 Imtes a 1udgnent : :
- Then, at- the next step 8503 the}cohtrel unit if
adds.one néw ATC- sequence startlng w1th a source packet
M'lmmedlately‘fqllewlng phe above‘delet;on-end paeket_to
SegueﬁeeInfp. iThat:is to.seyf the'cohtrel‘ﬁpit 17-se£s
'thehﬁmbef ef.the‘source-packet imﬁediately‘folldwing'the
ébeyefdeletion-eﬁd backet in'SPNﬁATC;ste:t;'.
VSubseéuentiy,‘at'the nexe S504, the control unit 17
updates TU;map‘so as:te keeprup with a post—deietioneCIip
AV~strEam,as fellowe:-'- | |
-=A data.entrj,of SPN;time_unit;start for the-av stfeam
‘interval to be deleted is ‘deleted.
"ﬂ;-The'sféfﬁ time of the first_time unit on above new ATC-
ﬂ:eEquence iseadded;to TU;map‘as,effeet_errival;tiMe.fof‘
.this ATC-seduence‘
' ,-¥The'va1ue of the source-packet nﬁﬁbef in_TUnmap-is'
:+updated of, to be more”specific;_SPN_time;unitéstart of
yﬁTU;ﬁap-is changed so asitorkeep up_wiﬁh the pest-deletioﬁ
. Clip AV stream. | | |

Then, at the next steppSSOS, the control unit 17
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ifJudgnent formed at the step S701. |nd|cates that .

"~ “PlayLi st- h t d,.3l oC, onto a step
Qo4 o Rk Rng! Beola i SO o SIS REPSESFLNG, 9068, B

"nfornatkﬂg QﬁobgePghc ssqg rnaglon Ekhelﬁonés %O k?&Pcﬂp mnth the :

as to- mhethef or  not: PIayList i's EP map:type: PIayLlst 1f the outcome of
the judgnent indicates that- PlayList is EP_map-type Pl aglimsy, 2cbbe 1 ow of

the processing goes on to a step 5702. At the step S702, the control unit

17 wupdates the dip:information file so as to keep up with- the deletion

‘of a portion fromthe AV stream To put it in-detail, the control unit 17

updat es:. ‘ATC-sequence i nformation (at the step S264 of the flowchart shown
in FIG 52), STC sequence information (at the steps S265 and S2660f the

“flowehart shown in FIG 52) and prograne sequence information, if :
-necessar yie Yedtest lebestdepr 5267 wife e fAwwehesdn Showhé nlﬁt&véﬂ) Then, at
the next step 5703, the control unit 17 updates information of EP-map so

~as to kedmaiparieshbiyhanedelteivors fr @ 401 tdan Jdaarshe AV stream In the
-flowchart shown in FIG 52, this processing i.s carried out at the step

5268... Then theseBssidedti s, eadednddgda20 Moy s20Q %agﬁ%}f‘% #1} %f;pghe

deletlon 0 ort rom

1nformat10n flle 1nc1udes 'among other 1nformat10n
CllpInf(), SequenceInfo(), ProgramInfo() and CPI(). Thus,
1nf0rmat10c on the aforementloned ATC- sequence is
recorded onlthe'reCOrdleg mediumrlo; |
V_Tﬂen.lat_tte next step18507,.thec6ntrcl Unit-l7,
_upcetesrend records Real Pleyﬁiet“file‘sc as td cover-the.
reproductlon 1nterval except the reproductlon range of  _:
“.the deleted reproductlon 1nterval
Subsequently, atfthe\next_SSOB}'the:ccntr01'cnit"17c
forms,aljcdgment as to whetter or net all the ranéeé’
'Jexamlced_at'the step SSOO‘aslobiecte'ef deletiéﬁ have
\beeﬁ-deleted. "If thé'outcome'of-the”judgment lﬁdiceteeh
that the examined ranges to.be deleted have’ not all ‘been
‘deleted the flow of’ the proce851cg goes ‘back to the‘step
8501 If the ‘outcome of the Judgment 1nd1cates that the .
_ examlnedrranges to be deleted have all-beep deleted, on
:the‘Other hand, the mieimiraticnlbrocessiﬁé;iSTEinished.
Next,”details of procesSitg'carried cut”at”the'ésqz
A'of‘the flowchart shown in‘FlG; Sﬁ'ére explaiﬁed bf"-
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stream- In. the flowchart shown in FIG 58, this. processing is carried out
at the step 5503. Subsequently, at the next step 5705, themgordosol unit.
17 updates information of TU map so as to,keep. up with the deletion of a
portion fromthe AV stream In the flowchart shown in FIG..58, this
processi ng is. carried out at the step.S504. Then, the proce'ssi ng i s
ended: The foll ow ng description explains a met hod of setting a val ue"of
connection condition shomm in FIG 29 for Playltemdata al so shown in: FIG
29 of PlayList shown "in FIG 28 in a case wherein ATC and STC = _
di scont i FRtSEE PGt gonktayeiatihephovheinVFEEr eif-of EP- nap-type Pl aykist
is recorded. First of all, a relation between an AV stream having ATC and
STC di scont i nui RFeshame ﬁmaﬁﬂﬂemﬁﬁs thepl &l echat Gegfds iwidn €xpl anat ory
di agram showi ng a case in which EP-map-type PlayList is.split into two

Pl ayl t emsE5® 2 0Vhya 200861 clobjleet somnral benndaly hegueesst wbcATE- sgquences:
On the. boundary between .two ATC sequences, the STC-sequence is also
split. SemcaTR-aWdemdeleisldding COINUIHS SIE cSREYEHECanSuch Pl ayl'tem

is also split into 2 Playltem objects on the boundary of the STC-sequence.
In this dagervalheoadadfecannection-condition is set at | to indicate
C Then, at.tﬁe next\step‘SGbl, the controi unit 17
-i'eequiresjsuch aiﬁalue.of i that thezstart‘time of tte ith
tlme unit 1n the ATC sequence spec1f1ed by above. atc__ 1d
 :(TU start tlme{atc 1d][1]} is tlme w1se ciesest to-and
s'follow1ng the startltlme of the interval to be deleted
Refer to Eq. (2) glven,before. -
| Subseqeently, at the ne#t step 5602, the-cdntrol
.unlt 17 uses SPN tlme _unit_ start [atc 1d][1] for the
: above'valee_of 1jas the address of a start packet to be;
deleted. |
.Then; et the next etep‘SGOB, the-eohtrol unit .17
r:aedtiresrsuch a value Qf{j'that the start time of the jth
‘y_tiﬁe,unit initherATC;eequence epecifiea by above atc;id~
i(TU_etaxt_time[atc_id]{j}) is time-wise‘closest to:and
V'Vprecediﬁg'the end time of the interval to be deleted:
: Refer to Eq. (2),given before, |
Subsequeﬁtly, at the next step 5604, the-contrelj
.w‘,- unit 17 uses éPNmtime_unit_start {atcuidllﬁl for atove

value of j as the address of an end packet to be deleted.
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-t hat the Current PI ayItem Ob] ect . to the previ ous Pl ayItem object in such a
state: FIG 62 is an. epr anatory di agram showi ng a ‘case i m-Wigl
JEP_map-type PlayList is split into 2 Playltem objects on a.boundary -

- between2 STC-sequences -on a continuous ATC-sequence ‘The STC-sequence. i s
split into 2 STC sequences at an. STC: di scontinuity on the continuous
ATC-sequence. SincePl-ayltemrefers to a continuous STC sequence, such
Playltemis also split into 2 _PI ayl tem objects on the boundary of the

. 'STC>sequence: In-this case, the value. of connection_condi-tion is set at
‘2 to indicate Fhe.faot ikhat stihglCurEenicH Ay tamalifGing S connected to
‘the previous Playltem object in . such a state. FIG 63 I's a. flowchart

,represenblr@;@e%sfﬁfgh% tipaLeLat Q;ﬁ? & Of o ERs RRa t yPEs Pl RV st in a process

to record an AV stream wherein and STC discontinuities are generated.

_|nthe CRUK 28 nef pides [ e gggvn e fi the '
fl owchart t%eglngrspvm t #s%cqaog{ﬁgbﬁi}gzce %@ﬁ%t %B%Babé? L5 %hét he control
unit 17 oya .| ts paraneters as follows n =0, m= 0 and

~is_ATC szguenge@gl; G'Plégr e parameter n'is-the nunmber of an

ATC sequence ge era%ed in tPe co rse f the recording process, t he
paraneter mis ﬁﬂﬁe? 0 Ign tge flowchart beglns w1th a

Step 8701 at whlch the control unlt 17 forms a Judgment
: as to- whether or not PlayLlst is EP map - type PlayLlst If
the outcome of the judgment 1nd1cates that PlayLlst is -

EP _map - type PlayLlst the'flow of the-proce551ng ‘goes on

‘to a step §702. At the step §702, the control unit 17
updates the Clip infbrmation file ee”as.tO'keepaup with

‘the deletion of afportion-from“thefAV etfeama* To put it

"intdetail;.tﬁemeohtrol~uhit'if tpdateez
AT¢4eeduenee”itfermation”(at;theﬁstep'SZGi_of the
f;0wehart,shbwn in-FIét 52}, | | !
-QTéhsequence itfofmation (at the steps 3265 and
8266 of the flowchart shown in FIG '52) and program-
' sequence 1nformatlon,.1fneceseary,a(at'the'sté978267 of
7 the flowchart shdwn1in:FIG.'52). | |
..Then, at the.nextestep"s703; the coﬁttoirUﬁtt 17
rupdatee'infotmatipn of EP_map 5o ae—te‘keep’up with the
'deletion'of e‘portion fromfthe AV stfeam. Ie the-
'flowchartjehOWn'inFIG;52;this_procéseing'is eertiedf

out at the step S$268. Then-the‘proeeesingéis ended.
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STC-sequence generated in the -course of the recording process and the.
paraneter i's_ATC sequence is a flag shovm ng whet her or NPOka@ohiC

di scontinuity has been generated. -Then, at the next step 5801, the control
unit 17 starts the nth ATC sequence from a packet presently being B
recorded. Subsequently, at the next 'step S802, the control wunit 17 start's
the nth STC sequence and the nth Playltem Obj ect. Then, at - the next step
S803, the control unit 17 ‘determ nes connectlonrcondltlon of the nth
Playltem ;object as follows: For is_ATC change = 1, connection condition
is set at 1.. Fdr Ghe Artcammqet e todewentofiormedi ¢tonhésssep at 2 It
shoul d, be noted that, for the first Playltem object (m= 0),
connectloﬁ?%bnm@i%W% (S]eittaPla_YLnsSpu‘seTUlEnﬁpZ@ybhyPZQQﬁlsQf bhe fact
that the state is different fromthat shown in FIG 62. Subsequent |y, at

the next Wiep @8od, hame, cont rolowusit thZ prab¥zesnyhgoBESoaf ta yi deo

~included in the AV .stream being recorded. The PTS infornmation is used as-

step S704. At the step 5704, the control unit 17 updates
ATC sequence 1nformatlon of the Cllp 1nforﬁat10n flle so.
" as to keep up'w1th the deletlon-of a portion from theaAV :
stream. In.tﬁe flewcﬁart‘shown in FIG. 58,_this.
preeessing'is.earried eat-at‘the step-8503.
‘Subseduently,.at the next step 8705 the contrel
-unlt 17 updates 1nformat10n of TU map so as to keep up
" with the- deletloa=of alportlen ﬁrom_the AV streamrr In.the
flowchart showh-ipifIG,_SB('this'prqcessing‘islcarried “
:out at the stepissoe. ,Then; the pfoCessing-is'ehded;
The'foliowingldescription.explains a.method of
setting a value of cqnnection_conditidn shownwin‘FIG.'ZQ*
for Piaf;tem-data aisc'Shownrin FiG.—29-of PlayList sﬁewn
inLFIG. 28 in a case wherein-ATC-and~STC;discontiauities'
- are gene:ated wﬁensthe‘AV7stream of EP_map-type PlayListl
is tecorded. |
. First of all, a relation between an Aﬁ stream
';_having ATC andsSTC'discontinuities and PlayItem ‘is
;‘explained.
T -FIG, 61 is an explanatory diagram show1ng a case in-

whlch EP_map- type PlayLlst 1s spllt into two- PlayItem
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i nformation for ach|r|ng IN tlne and ‘QUT time of PIayItent Then, at the
next step $805, the control unit 17 forns a judgnent asxtgayheb@er or not
a-discontinuity has been detected. I'f no discontinuity has been detected,
~the  flow of the processing goes back to the step $804 to continue. the
processing of this step. If a discontinuity has been detected, on t he

ot her hand, the flow of the processing goes on to a, step, S806. At- the step
$806, the control uni t 17 forms a ‘judgnment as to. whether or not the

' detected iscontinuity ‘an STC dlscontan|ty The discontinuity is
~det er mi nét :'Ft T HERF Sﬁ%“d?%’é%n??ﬁd??? FHot ABCsarauRAyess tOmttlexpl ai ned
“earlier referring to FIG 45. If the outcone -of the judgment fornmed at
the step AnYdiReERen Heto ARe- deqeenedsdi sbensraustyueacani STC

'dlscontan|ty, the flow of the processing goes on'to a:step. S807. In this
© case, . 't Rd sComP¢it unPLnTE- FdrerTtiaresditats too St addn shoysud iefd. G 62 has
- been resulted in. In.this state, an STC 153 20 May 2005 ~discontinuity has

 been genéreauedicut suehyailendttan b @liso ATEIL di SCRBb| PUpi Yy Pas,been
. detected: At the step 5807, the follow ng processing is carried out: (1)
I'N ti me- @hd eQUE tolnmi:h(ef ]:Idiﬁldﬁfy Péﬂ)’tﬁ@n@@@l- §€&u@ﬁ@e acﬂy'tflds case, .
'the value of connectlon condltlon is set at 1 to 1nd1cate
that the Current PlavIten object to the prev1ous PlayItem |
object in such a state - |
FIG. 62 is- an explanatory dzagram show1ng.a case ln
;Whlch EP map type PlayLlst is Spllt 1nto 2 PlayItem
”objects on a. boundary between 2 8TC- sequences on - a
. contlnuous ATC sequence The STC- sequence is spllt 1nto 2
STC- sequences at’ an STc dlscontlnulty on the contlnuous )
'ATC sequence SlnceQPlayItem-refers to a'continuous STC-
sequence, such Playltem is-also split lnto 2 PlayIteml' |
objects on the_noundary-ofﬁthe:STceseqnence; ‘In-this case;
the ualuepof,connection‘condition~is-set‘at 2 to'indiCate
the fact that the Current PlayItem object 1s connected to
'the prev1ous PlayItem object in such a state.
_FIGl 63 1s_a,flowchart representing a method‘to“
create'data of EP;mapvtypePlayList-in a process to‘
record an’AV stream;wnerein ATC_and STC discontinuities~
~  are generated:in the-course_of-the'recording"process.

. As shown in the figure,*the=flowcnart“begins with:a
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(2) mt+ (3) i sSATC change O Then, the flow of the: processing goes back to- -
the step S802 at which the next processing is carried ot mMay Tios tine,
since i.s ATC change = 0, connection condition of Playltemis set at 2 at
the step 5803. If the outcone of the judgnent forned at the step S806

i ndi cates that the detected drscontinuity is.notan STC discontinuity, on
the other hand, the flow of the " processing goes on to. a step $808. At the.
step“5808 the control -unit 17.fornms a judgnent as to ‘whet her or not -t he

»detected, discontinuity has been caused by a recording pause/pause
rel ease. %h%pr%%%?d?HgW%éEEerau§@nﬁepéa§@l¢s17amh@wmnnm FIwhi @il .t he
recording process is tenporarily suspended before being.. resuned | ater on.
| f the ouitehePdfampeeradgaehirliorsed at 0.t he=sepnd, . $808 i ndi cat es -t hat
the;, detected discontinuity has been caused by.a recording pause/ pause .
rel ease, %3E$Tﬂuﬁ¢qmencenrt117wﬂerernheeﬁaEBQEta& ATEE seenLiuAviely has been
154 20 ‘May 2005. .generated and an STC discontinuity will also be generated

much |i ket leen AT es shosicé NgEhErabdadug tAet Beutaet okhahe 't he recording
process was once suspended. In this case, the flow of the- proceSS|ng goes

on to a!ﬁ&ﬂbﬁﬁﬂﬂbfﬁrodﬁﬁ§h tH@ bolhaut By ﬂrQQeﬁﬁenﬂuhﬁeEagfl g out:
.STC sequence generated in the course of the recordlng
.process and the perameter is ATC _Sequence 1s a flag
rshowlng whether crjnot aanTC'diecontinuity_has‘been."'
generatege_ |
Then;nat:the-nextVstep‘SBCi~ the control unit 17
fstarts the nth ATC sequence from a packet presently belng
-,recotded,;- | |
Subeeqnently, et the next step 5802 the'ccntrci;'
unlt 17 starts the mth STC sequence and the mth PlayItem
object
Then,‘at the next step- 8803 -the control unit 17
-ydetermlnes connectlon condltlon of the’ ‘mth PlayItem .
ﬁquectlas-follows: .
- For is;ATC;change = 1,'ccnnection_ccndition-ie‘seth

at 1..

For-is;ATC_chnnge 0, connection_conditicn-is'set,
at 2.
.It_shculd_be-thed.thatTefor the first PlayItem

. object {(m =_0),,ccnnection~conditicn istset'at 1 in spite.
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(1) INtime and. OQUT time of the nthPLaylten1object_are.,acqulred (2) mt+

- (3)n++ (4) is_ATC change = 1 Then, the flow of the processhpgogees back to
.the step 5801 at which the next processing is .cdrried out. This tine,
"since is_ATC.change = 1, connection condition of Playltemis set at | at
the step 5803. If the outcone of the judgment formed at the step - 5808

i ndi cates that the detected discontinuity has not -been caused by a :
recording pause/pause rel ease, on the -other hand, the’ processing to record
“the AV.streamis. ended: The follomnng descrlptlon expl ai ns a net hod of
setting &ivditfe f#cte et flom sombiet iandshéamenn ErGm 28atf @hoRkayl t em dat a
~also.shown in FIG 29 of PlayList shown in FIG 28 in a case wherein

' anATC—dlééomﬁqnu&%lls gener at ed when the AV stream of TUmap-type PlayLi st
i's 155 20 May 2005 Trecorded. First of all, a relation between an AV stream
havi ng an" ATC désbertiueunitlly ,and Rimy|dan |§t@<n§@@@edthe F&Gehdis an

. expl anatory di agram showi ng a case in which TU nmap- type PIayLlst [s split
- into 2. Phayttem analyzes the PTS of a v1deo included in the AV
stream belng recorded The PTS.lnformatlontls used.ast
“1nformat10n for acqulrlng IN trme and OﬁT tlme of
‘- ‘Pl ayI tem
:Theh,_etrthe next:etep SBbS, the control unit 17-
' forms a judgment as to whether or not a dlscontlhulty has;
-been detected If no dlSCOﬂtlnultY has. been detected the
;flow of the proce551ng goes back to the step 3804 to
:¥c0nt1hue the proce551ng ofrthls step; If a'discentinuity
‘hes-been'detected, on the other hand, therflow:of“the
o erQCBSSing~goeS'on:to ezstep—SSOG.’h |
o . At the step 5806 " the control unlt-17 forms a
]udgment as to. whether or not- the detected dlscontlnulty
@L 7lS en STC.dlscontinuityf The dlscontlnulty 13 determlned
to- be an STC dlscontlnulty in the same way as that_-

] explalned earller by referrlng to FIGV 45.t If the outCOme
' mofvthe judgment formed at the etep SBDS_indicates that |
:the.deteeted discdntihuityeie an STC'discdntinuity,'the
o flew-of the‘prdcessihg goes oh to a.etep,SBOﬁ.' In this
N cese,\the centrdl;unit 17 determines thatre stete‘shoen

in FIG.. 62 has been reeulted-in}--In this state, an STC'
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objects,..on a boundary bet ween 2: ATC-sequences Si nce PIayItenrrefers to a
conti nuous STC- sequence, such Playltemis also splrt i nto M2y Ploagl tem

obj ects on the boundary of the STC-sequence. In this case, the value of.
connectioncondition i's set at.1 to indicate the fact  thatthe Current

Pl ayl tem obj ect is connect ed- to the previ ous Playltem object in such a
state. FIG65 is a flomchart representing a nethod to- create data

of TU_map-type PlayList in a process to. -record an AV. stream wherein an ATC
discontinuity is . generated . in. the course of, the recording process. As
shown in tCHeSff‘?fg‘arerl‘%iheharf’r RRFarIenReE hed Wi h 20 e@eereeeqnaofvmmch the
control unit. 17 shown in FIG 43.- sets a paranmeter n at 0 (n = 0). The

par amet er A ¢ scihrecorn@rmeirtzofhem YEE: sieuenced gemar athed strert leB acour se of t he
recordi ng process. Then, at. the next step 5832, the control unit 17

starts: théhﬁrfdmlbmeqnemmrdsemngrus|x%j®ﬁedcnuﬁently bei ng - recorded 156
20 May 2005 Subsequently, at the next step 5833, the control unit 17

starts the(Int il taiyld emoljEctsimeE @ie theh Nexdy SLaP SiSidet thege control -
unit 17 sets connection condition of the nth Playltenrobject at 1. It
Vshould beaaﬁuﬂiédwu also for the frrst PIayItem
._ (2) m++ V
(3)'is+ATc;change'=-Q'

-Then,.the-flow_oftthe:processind goes backto tﬁe
rstep'SSQZfatrwhich the.oext processiﬁg_iS'cartied out;
Tﬂisrtime, since ismATqmchange'= 0,,connectiOn;cooditioo_.

H:of'Playitem_is.eet et 2 at'tﬁe stepeSBOBL |
If the outcome of the Judgment formed at the step o
. 5806 1nd1cates that the detected dlscontlnulty is, not an.
STC dlSCOHtlHUlty,‘On the other hand,'the flow of the
processdng goes:on.to_a step S808. At‘the'step:SBOB, the
_control.unit 17Htorms a judgﬁent'as to whether or not ther
g‘detected dlSCODtlHUltY has been caused by a recordlng
'4;pause/pause releaser_ The tecordlng pause/pause release is
an event in which the recording process is temporarllyr.'
‘suspended,before belng‘tesumed later'on
If the outcome of the Judgment formed at. the step
ﬁ;SBOB 1nd1cates that the detected discontinuity has been.
_;  ..cadeed by.a recordlng_pause/paose-releasev themcontrol

T unit 17 determines that an ATc.discontinuity-has,been
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object-.(n,= 0), connection-condition is set at 1.in spite of the fact
that the state is different fromthat shown in FIG 64. Subsequently, at
‘the next step.$835, the control unit 17 acquires the arrival time stanp of
‘the packet of the AV stream being recorded. The information’: of the
~arrival tinme stanp is used for acquiting IN-tine and OUT-tine of Playltem
Then, at the next step.S836, the control-unit 17 forns a judgnent as to
whet her- or not a discontinuity has been detected. If no discontinuity has
been detected, the flow of the processing goes back to the step S835 at
whi ch t he9BPBEREERNGREf 2PhPT CstddiF Goa triapdve 1 1Y alife Rautaswaxradfed he
~judgnment formed at the step 5836 indicates that a discontinuity has been
det ect ed, "Bfilt héket hBe RARES shiewnf 1iowFGiG t I6d ghuscdssitip dees amhdto a’ step
- $837. At the step $837, the control unitl7forms a judgnment whether or not
~ the detectkd Hpsevdingubrychas whaeewncausedpeyndad.econdithgspause/, pause
-release. The 157 . 20 May .2005 - recordi ng pause/ pause rel ease is an event.
i'n which the fregoofli hiyepppoesssiingt gaRer ani lty suspepdedddefere being
resuned later on. If the outcone of the judgment forned at the step S837
‘i ndi cat eswhihelt the fiel eskeflgdpgeebishugt ¥ shagrbeen out: '
. (1) IN_time and OUT time of the mth PlayItem object are
. ‘@cquired. - |
(2) me+
. (3) o
1(4)'is;ATC_phange =-1j 
' Then, the flow of the ?roéessiﬁg goes-baCk'to:thé" :
_g;ep'5801 at which_thé,next processing'is carried out."
- This time; since is;ATC;chéngé - 1, connection;condition
of PlayItem is Sét;at'l at=the's£ep S803.
If'the outcome of the'judgmentjfoimed-atlthefstep
8808 indipateS'that'the'detécted'disconﬁinﬁity‘has=no;“:
G beeﬁzcaused by a rECOrding-pause/pause-releége,=0n‘the
othef-hand,'theﬁprocéssingrt0're¢ord.thejAV stréam is
- ended:
The fbllowing description~ekp1ains-a”methdd7of”
setting a value:of'coﬁnection;condition‘shownéin}FIG; 29
for PlayItem data also shown in FIG. 29 of PlayList shown
.. in FIG. 28 in a-case-wherein én’ATCfdichntinuity is

generated when the AV stream of TUumap-tyﬁévPléyListfis
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caused by a recordi ng pause/ pause feleaSe,,theAcontrOL unit 17 det erm nes
‘that an ATC discontinuity has been generated due to thed gags 2gbat the
recordi ng process was once suspended. In this case, the flow of the
processing -goes on to a step. S838 at which the follow ng processing is
carried out: (1) IN-tinme and-,QUT tinme of the nth Playltemare acquired.
(2) n++ Then, the flow of the processing goes back to the step S832 at
whi ch the next processing'is carried out. This. time, connection condition
of Playltemis set at 1 at the step 5834. (Refer to the state shown in
FIG 63). TEFOrAE90ut come of the judgment forned at the step 8837 indicates
that ‘the detected discontinuity has..not been caused by a recording '
pause/ pause rel easestont 2he.  athetahand, behweproessdiVngtireamecord the AV
streamis. ended. FIG 66 is a flowhart representing a nethod to. . .
r eproducehEPingpanyp@CPlapkiosttdnutiy basi ¢ lefy itwn viad uecplGis 2D May 2005
of connection-condition. As shown in the figure, the flowhart begins with
a step 5851 at witich dheicomirekpuanitdryshowsram EhGwi43d ar eads iin data of
a PlayList file.. Then, at the next. step $852, the control unit 17 :
which TU_map-type PlayList is split into 2 .PlayItem
;objects‘on a boundary betweenfz'ATC-sequences. Sincé
:PlayItem refers to a continuous.STC-sequeﬁce¥ sﬁch-
Piay;tem isg aiéo:Split into 2 PlaYItem”objects on the
-boundary'pf‘the STC-sequenée.' Iﬁ this tase; the value of
: connectioh;cohditidn is set at 1 .to indicate the fact
thatuthe‘Currént‘PlayItém obﬁectrisVCOnnected"ﬁo the
, prévioﬁs PlaYIteﬁ_objeétrin suChla\State.'
FIG. 65 is a flowchart representing a method to
create data of,TU_mép}type PlayList in a process to.
record an AV stream wherein an ATC discontinuity,is
generatédAin thé éoursé‘ofkﬁhe recording process.
-As shown in.the=£igure,-thé_flowchart.begins with a
{step S831 at which the contrbl unit 17.shown in FIG. 43
séts a parameter n at 0 (n-= 0). The parameter n is the
~number Qf an ATC-sequence generated in the ¢oﬁrsé of the
fecording.pfocéés-
Then, at. the next step SBBZ,lthe contrdl~unit-17:

n starts the nth}ATC—sequenée from the packet. currently -

" being recorded.
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~ be hmmde continuous even in the case of a state of  extensi

~indicates that the value o

.sets a paraneter Kat 0 (K :EO).'The paranEtef'K is the. nunberIOf

“Playltem data included in PlayLi'st as.an entry. Subsequent hyy sabst he next
step $853, the control = unit 17 acquires connection condition of the Kth
Pllayl tem object currently to be reproduced at present. Then, at the next

step 5854, the. control unit 17'" forms a judgnent as to whether or not

-~ the value of = connection conditionis 2. |f the value of conhnection
~conditionis 2, the flow of the processing. goes on to a step 5855." At the

Step S855, the controlunit 17.knows that. it is possible to ¢ontinuously

~read out AV: dat aSwhseawdait:lgeqaentkef obkowshgpA¥sdat athk tbatfléil)th

Pl ayLtem object. To put it in detail,- the control unit 17 knows that it

i'S- possibhétt dPeadasus AWeshrhapldgiiaegObijuias]| y-over- an STC
-discontinuity onthe continuous ATC sequence since Playltemis nerely split
~at the STC di scoriémUidyy thle aneftatebpkesthe ene sbawronnyfhE 1962. To put
- it concréetely,, it is obvious that, 1n the reproducti.on nodel shown-in 159

20 May 2088tsFkbnneéribhecualiue iof e aldiyah iaigyxeeynasgesleogi& 355 _can

_ ‘ _ _ n over an STC
discoﬂtinﬂétyhdﬁidtﬂg'RHEQ?”@EQE,tQ%shuggqu%ef%ﬁg%q %ﬁagq%e%}ep-:5854
connéction conditron’is _ -
quect (n,%ro),VCpnnéction;donditioﬂris éet ét l:in spite :
'.éf theﬁact.that_théstate.ié'différent"from:thaﬁ'shown R
.in FIG; 64, | | | N B
'-  subséqueptly,'aﬁ;the négt étéanBBS,”the'contfol
,:  unit.17Aquireé thé-éfriﬁal time stémp*of thefpa¢ket éf
-thé AV'Stream being récofdgd."The-iﬁformétionhqf'the ~
arrival timelétaﬁp-is.used.fof acquiring.IN;timé_and 
-dUT;timelof PiaYItem.  N B
| Then, at:thérnektﬁétep SSSS,;the c&ntrolwﬁnit 17
formsfa-judgment as-to-whethernof“noﬁ‘a-discon£inuitywhas
-'bgehrdetected.f-lfdndfdiscontihuiﬁy has-been d¢tect§d;-the
.v¥~ fiﬁw'gf;the précessing goes-backuto;ﬁhersteprQBSrét' ‘
whichlthe“proceésing pf-this'stepfis ré@eatédu If the
"_oufcome-of the;judgment forWEd-ét thé-stépisEBGQindiCates
_that a'discoﬁtinuity'has been-deteéted,-on'fhé 6ther hand,
Vthe.flow of the processing goeé on'tb_éstepzSBB?.
At fhe.steb'9837;'the'control'unit~l7-fﬁrms‘é
M judgmépt~whethér'pr notwthefdétectéd di9con£iﬁuity haé

been caused=byﬂafrécording pause/péuse"release.‘wThe”'
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not -2, 'on the other hand, the flow of the processing goes. on to a step.
5856. At the step 5856, the control .unit 17 knows that 120 Ma§ JVRGESSAry to

reset the ATC counter- of the reproduction wunit after reading out AV data
of the (K-1)th Playltem object but before starting to read out AV data- of
the Kth Playltemobject. To put it in detail, the control unit 17 knows

"that i't is necessary to reset the value of the arrival tinme counter clock

255 at an ATC.discontinuity in the reproducti on nodel shown in FIG 7

"since. the ATC dlSCOﬂt%gUlty exi sts on a border of Plaélte .. I.Ln the case

of the cufFEREIPEIyPEERSEBRUSE JRARRSS A @1 Ve orin e;P% he. val ue

of the arrival tine counter clock 255 |is reset at the value of arrival
time stanﬁeﬁPrglﬁgcPépce@ﬁdﬂéaﬁé&PRf%ﬂ%%ﬁ PoirfndspN hefoza e iy .
ATC Sequence2. At a...tep $857,:the control unit 17 fornms a judgnent. as
to. mhethéﬁsémeﬁoﬂaﬁﬁé 9P00e55|ng of the l'ast -Playltem object has been
conpl éted. If the processing of the last Playltemobject has not been
conpl eted, the fIbwhdeougohaycl0tbe Hhdihenpr foemsingtgobs smepo a step
S858 at- which the paranmeter Kis increnented by 1. If the outcone of the
j udgnent &8BPedindtchhessthptS8EE dediccateds dtlhl;aiontt‘l‘imuwwmlb’tgerof t he.
| ast Pl ayltem obj ect’ has been; conpleted, on the other. hand, the -
proceSSIngaﬁ@eﬂebyOdUﬁechaythbause/pause release, the control
unit 17 determlnes that an ATC dlscontlnulty has been
7'_generated due-to the fact that the recording prOCess was -
}ohce suspended. ‘In this_ease, the-flow of the processing
7:7§oes on_td a step $838 at which the following processing
is carried out:
 (1j iN_time and:QUT;time of the nth Playltem are acquired.
(2) n++
Then, the flow of the-processiﬁg gees-baek to the
etep 5832 at whieh‘the next'processing is .carried out.
-'This;time,-connection;cohdition of Playltem is set at 1
emvthe step S834. (Refer .to the state shown in FIG. 63).
If the outcome of. the jﬁdgment formed at the'step
- 8837 ihdicatesathatjthe-detected diseontinuity has:not;,
 beenzcaused,byya7recording pause/pause release, on the
othef hand, the processing to recofdrthe AV stream is.
- ended.
N R FIG.,GG;is‘e flowChartrrepresentingia:method.to_

reproduce EP;map-type-PlayLisE'on the basis of the value
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‘is ended.” FIG" 67 is a flowhart representing a nethod to reproduce TU

. map-type PlayList. As shown in the figure, the flowchartzdbeginmosith a
step 5871. at which the control unit 17 enployed in the. noving-picture
;recordlng/reproductlon apparatus 1 shown in FILG. 43 reads data of a

. PlayList. file. Then, at..the next step 5872; the control unit 17 sets a
paraneter K.at- 0 (K. 0) The paraneter K.is the nunber of Pl:ayltem

dat ai ncl uded- in PlayLis.t as. anentry. . Subsequently, at t he next step 5873,

the control " unit 17 acquires connection-condition =.1| of‘ the Kt h
iPIayIten195 GEPERFOAlcEq St CpPBsent . Then, at - t he next step

©.8874.,..the..control unit 17 knows that it is necessary to reset the ATC
_count er - of - reprdﬂhéﬂF@WwﬁﬂttQﬁtﬁﬁgu#%ﬁuﬁh@ fewcharbdapegbis tWbt K- 1)th

i'PIayIten1object but before starting:to,read out AV .data of the.Kth-
- Playltem 8bfé&ep. S§blpat Whlchnthetaphtrpheun@@nﬂﬁobh@wmt1h7FK@0w$3that
- I's necessary to'reset the 161 . 20 May 2005 value of the arrival tinme

‘counter. creafis258 aatanoﬁJEIPﬂaSDmatlﬁNEEy in the reproduction nodel shown

- i'n FIG- 7 since theATC di scontinuity-exists on-a border of Playltem (In

 the case of ‘t he T erdt . Fﬁwlﬂ@m oén@stsssilp\/\thé nc&h&oﬁ%ni@rlﬁxaﬁm e,
. value of the arrival-
.sets a - perameter Ktat Oe(K'é.O). Therparameter K is the
'-number'of fleyltemrdetarineledediin Eiaytiet as en entry.
iSubseQueﬁtiy..at the next. Step 8853 tﬁercontrol
,unlt 17 acqulres connectlon condltlon of the Kth PlayItem,
:Ob]§Ct curtently-to be-reproduced at present.ki
| Then, at-the néxt'step”SSSé'{theneentrol unittlj“
'forms a judgment as to whether or- not the value of
reopnectlon_condltlon ts 2. If ‘the value otr
- eehﬁeetioﬁ;conAitionQis 2,-thetflow'of'the’processing'
.geeseon:tefa‘step éBSS;"‘ | o
At the‘step‘SBSS, the=controltueitai7;kneWS'that:it
W ie poseible.to continubusly,fead out-AVeeata.of*anhATCQ
Asequence follow1ng AV data of .the (K 1)th PlayItem object.
'To put 1t in detall the control unlt 17 knows that it.is -
90351b1e'tg read-outaAV streamjdataecbntinuouslyﬂover:an
‘STC diseoﬁtinuity‘on,thefcentinupus‘ATC-seqdencemsincee
b;ay;tem is'merelyl9piitfat the STC discontinuity;ih a -
't’*' "~ -state like tﬁe one ehoﬁnﬁintFIé;-ﬁzu “To putxit.cencretely;

-it is obvious‘that,-in.thetfeproductionemodel:shownuinwl
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time counter clock 255 i's reset at the val ue of arrlval-tlne stanp of a
packet indicated by start point SPN ATC start of ‘ATC Segueﬁgegmg
Subsequently, at the next step S875;, the control -unit 17 forns a judgnent
~as to whether or not the processing of the last Playltem object has been

conpleted. If the proce53|ng of the | ast Pl ayl t em obj ect has not been.
conpleted, the flow of the.processing goes on to a step 5876 at which the
paraneter Kis.increnented by 1. |f the outcone of the judgnent forned at

the step 5875 _indicates that the processing of the |ast Playltem object
has been Edfipl ér edPCoaltife obt itie Rawd valhd iprocwssitiey 1d ocke@Bdduce

Pl ayLi st i-s ended. As described above, on the basis of syntax, data
structur é§aanker BRés, ceptiigugtssieliea tio pheperse mEnage tadat @fand
reproduction information, which are stored in the recording nedium 10. In
addi ti on, exhengsen psealsu Sabldmedohmlpmdmerly verify data stored in the.
recordlng medi um 10 and reproduce desired data fromthe recording 162 20

May 2005 nedi umfllthel euteproduetiloe pResabhentofnedr £eoere ngeapdi um 10
for storing. various kinds of information as described above is inplenented

typical | ysBysamnaptheak dhsk. tp theukeser @bﬂae%%%ﬂ%éﬁdlt%hr 3k-shaped or
concentric-shaped recording tracks are :
not 2, 'on.the other hand, the flow of -the proce351ng goes :
:on tq a eteﬁ.SBSé. |
At the Sﬁep:SBSG, the controi'unie l7ranWS:that-it
Cis neCessafy te reset_tﬁe-ATC ceunter of.tﬁe'reprodﬁction
_:eﬁit after reading out AV date of tﬁe (K- 1)th PlayItem.‘
object but before startlng to read out AV data ‘of the Kth
AP;ayItem ebject.‘ To_put it 1n-detail; the control unit-17
knows that it.is‘neceesarfeto :eeet the va;ﬁe‘bf the
_‘érrivelifiﬁe counter clock 255 at an.ATC‘dieepntiﬁﬁity in
ehe reproduction.model shown in FIG. 7 since!the ATC:
disconeinuity-exists en a border of Pleflfem; In the case
of ;he current PlayItem object’shown{iﬂfIGJ 61, fer
_exempie; the;velue of the afriﬁal time counter"clqck-ESS
ie.fesetratﬂthe-yelue of arrival;time;stamp of a packet
indicated by start point spN_Awé_starﬁ of ATC_ Sequence2.
At a .step 8857,;the eontrol unit i? forms a
'judgmene.as:to,whether or not the erecessing of the last
n ,PiayItem ebject_hae-beeﬁecompleEed; If-tﬁe processing bf

the last Playitem-objeet_has-not-been compieted} the flow
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formed: As shown in]FIG; 68, in a gathered-fifés'areaiIOA,"gathéred files
rand files put under the CLIPINF directory shown in FIGaR2uareestored. The

gathered files are files .put under the PLAYLLST directory shown in FIG 2_
Exanples of the gathered files are files having a file nane *.rlps or.
*.vpls;or .having the rips or vpls extension. An exanple of the files put
~under the CLIPINF directory is files having a file name *.clpi or having
the cl'pi extension. In another recordi.-ng area 10B, files put under the
STREAM directory shown in FIG 2 are stored, ..An exanple of the files put
under . "t hef STREARFAFREELBFYIPSS PP| 8 Havithg &8FBI atnyhéch. khes or having
the mats extension.. The gathered files are files that need to be read out
~from the PeERRELAY Kedburntdemangedhbyt lperfbdthofou tommevhehn the recordi ng
medi um 10-i s nounted on the noving-picture recording/reproduction .
appar at usiddgmenshbaidedeanotkd shap, Sehl| éntiheaesbodhaentse descri bed
above adopt an MPEG 2 transport streamas a typical multiplexed stream

. the scopeppbcéheipsesenthd63as20 Py I12QAD Bt 14 | et cdhpiléeddf o such
a stream For exanple, the present invention can be applied to a DSS
transpor ton sti€ast R RAnAPEELE PFrOGEABLBET B8N cpBodESEr bDRGL BbEVE, N

accordance with the present ~ invention, in a systemfor recording packets
Of_an.AVignéﬁﬁgasuph as a tranSport_sﬁreaﬁ1ontQ,a recpfding medi um
.FIG._§7 iéé flchha;£.re§feseﬁting a method to
 1reprodu¢é TU;map—typé.PlayList. |
|  As shown . in fhé.figuréi the fibwchart begins with a
'lstep S371 a;,which‘the cbﬁﬁfollﬁgit ljzempioyed in tﬁe.
: mgviﬁg-piéture:fecOr&ing/reéfoduEtionlapparétus'l shown
'ianIG, 43 :€&@§1data_df a_?layLi$t~file.‘"
,'Théﬁ,iat #hé_néit step Sé72{;£he c6ntfo1‘unit.17- 
.éets a-Pérametgr K at 6 {Ki=;OJq  Théipa£émeter:K:is'the
ﬁﬁmbe; pf_PléyItem-datauincluéeaﬁin'PlayList as. an. entry.
| -.'Subsequentiy.-at_thewnéxt:step78873;:thelqontrdl‘ .
 uﬁit 17'acquirésconﬁection;conditibn:=n1 of:theaKth
. PiayI§em'td'be reprodﬁcéd at present.
‘.Thén, at fhé'nextgstep88741:thefCOntrol unit 17
kqué that it_is necessafy-éozfeset'the‘ATC_COunterséf
.reproduction_unit aften-:eading out.AV-dataaof the (K-
i %~ 1) th Plafltem objeét 5ut~beforévétéfting;ﬁoqread:outAV
o ”_dgt&gdfwthefKth PlayItém object. wTO'putfit;in detai1¢ thé

.'control unit 17 knows that it:is necessary to reset the:
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an arrival- tine stanp (arrival-tine-stanp) indicating the arrival tinme of
each of the packets is also recorded onto. ‘the recordi nggmgi,umogl ong w th
t he packet. 1n addition, |nformat| on of an ATG sequence is also recorded -
onto.the - recording nedi um'as well.. The. inf ormation represents the
contiiguity of the arrival tine stanps. To put it concretely, an array of
recorded packets includes a recorded packet address (SPN_ATC . start) at
~which 'atime axis of an arrival tine base starts. The address is
-represented by the nunmber of a packet included in the array. Wen an AV
stream i's YRMS: HecdtAAET ¥Rl dxihpl @unter aleel 55 contamusTely recorded
packets does not include a discontinuity of the arrival time base.

That -i.s t@}%cegntltmev@ iisn gl wemereduet iomxnsdel shewmrin vietctime. base.
The time axis starts fromthe first packet of the —array. There is -

~concei ved sdnsasehan A ahi scqracketi of . e s 164020 Nboyr 2905 £ unnecessary
portion-in the array of packets is deleted in an editing process or the

like and @laythenr.endini nge packebs cal ke:gatheradyired BEWeaRT ay of -
packets. I'n this case; the new array of packets may includé a plurality

of time axeswel ithe1arrisval fAdrie.hash.c I UGl e G %nd *kenal%fss of a
packet f.rom whi ch each of the

" time counter clock 255 is reset at the value of
arrival . tlme stemp of a pecket endlcated by start p01nt
-.SPN ATC start of ATC Sequencez) |

Subsequently, at the next step 8875 the control

unlt 17 forms a judgment as to whether or not the

' processlng of the 1ast'P1ayItey object—has been completed.
If the processisg of'the last_PteyItem,ebject haS'not '
been‘completed; the flow of the,proeessiﬁg'goes on to a

ﬁ step 5876 at wh;eh the paramete:'K is-incremented_by 1.

If the.eutcome-ofithe judgment formed:at-the.step-SBfS
.indicates that the proeessing-of-tﬁe-lest-PlayItem'object~
hesrbeen cbmpleted,'on.the'othet hand, the processing to

reproduee Playtist'is ended.

As deseribed abo&e,ron the basisref syntax, data
structures.and'rules; itrisspossible to properly manage
data and reﬁroduetion_information, which are‘stored in |
the,recording medium 10. Inteddition1‘the user is also

A allowed to ﬁrepetly-verify data stored in the recordisg

-medium‘ld and feproduce desired_data from the recording
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time axes of the arrival tine base starts is also recorded-on the
recordi-ng-nmedium In addition, in a systemused al so forzo ggprdong
,information representing continuity of -arrival time stanps, infornation
representl ng continuity of a system time base referring to reproduction
times of AV data is .also recorded. . The infor mat'i on representing continuity
of the systemtinme base is referred to as STC sequence information, which.
~includes. discontinuities of the system tinme base. To put it 'concrétely, '
an array of recorded .packets includes arecorded packet address (SPN STC.
start) atmefHEn B0 (iR a&?%r%‘#u?ﬁbo%y%@%ﬁﬂ:%% base starts-. The address
is represented by the nunber of a packet included in the array. In a
packet array i néihgdiregone idigs awmeiuruikly fof stmringy stamdusgkiele, the data
descri bed above is.-managed in such a way that one STC sequence does not
extend ovef lIafmbmtmdaTwsafd%mcmcieafnmme;smmp:lremenaeqbacket array 165 20
May 2005 lncl udi ng no discontinuity of the arrival tine base. It is thus
possi bl e ttxpncoer]rle_,ctldyy aranagel ddie ddlsk eson afhed mpacketin@masdiiveh itghe ti me
axis of the arrival time base of starts, in one array of recorded packets.
Accor di ngiph, r£vashdded her m&ﬁlﬁénﬂleﬂﬁxaﬁwem@@rdiﬁ@r@ﬁé&ss éf@ nunber ~of
di p files does not increase. As

formed ' As shown in FIG 63, in a gathered files area 10A

gathered flles -and flles put under the CLIPINF dlrectory

Shown_in FIG. 2 are stored. The gathered files are files

'put,uﬁdef the PLAYLIST di:ectory shown in FiG,.Z;

'Examples_of'the'gathefed files are files having a file

naﬁe'*.rlpe qr_#.vPle;er haﬁiﬁg‘the rlés or vpls
_ekteneion._lAn_examble of the files ppe under. the. CLIPINF
directory ie'files_heviﬁg-a file neme *.clpi or having
: the clpi extension. -in'another'fecerding‘area 10B, files
put undef the STREAM'direetory sﬂowe in FIG. 2 are stored.
Aﬁ_e#ample of the files putruﬁdefiﬁhers$REAM directory ie
fiies-haVing a fiie name~*;m2ts,er'having.the m2ts
_exteneion, Thegaﬁhered files are files Fhat need torbe
read ou; ffem'the recoeding medium 10iin a sho;t period
'of time when'the reboréing medium. 10 is mounted on the
moving-piefure_eecerding/reprodﬁction apearatus_;.
| It should be heted ehat; while the embodimeﬁte
n described abeve.adopt ah MPEG -2 tfansport stream as a

: typical multiplexed stream,'the scope of the present
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- stream and an MPEG 2 program stream - The series: of processes

a result, .files can be nmanaged with ease. In addition' since each.
STC-sequence is identified by stc-id, PlayList can be egjmgg;mmgh ease as.
well.. In addition, even if the AV strean1flle i ncl udes an

~arrival -tinme-base dlscontan|ty and/ or ‘a-systemti me-base dlscontlnu1ty,

" reproduction-start and reproductlon end tinmes of AV data can be nmanaged
properly It shoul'd be noted:that, mhlle t he enbodi nents descri bed above

. use’ an, NPEG—Z transport stream as a. typical nultiplexed stream the, scope
of the present -inventionis - not limted =to the MPEG 2. transport stream

For - exanplievenhd opr dsenioti Nveritdedn tean g appd diashk 0 @er%§ahE@@§p0Ft
scri bed

-above canthe pgakehediawenty hacdware, dﬂblf%ﬁtﬂ%”éfnéﬁ the ppgessing is
~carried out by software, prograns.. compoSing the software can e installed

n 3 compytecahnsaipaalied.d $peGLal, diaudipre of a general- purpose

_“conputer froma network or 166 -a recording nmedium By

- installing a varjet r in, enera 0 nputer, the

“conmput er ‘can be d§|%%é§ 0 %a?ﬁ%ve’ %§va?Fgﬁsaﬁ|ﬁd§ 3% %£8c8§§ﬁﬁ6t As ‘shown

L in FtG 43 ecording _medium.is distributed parately fromthe.
nnv:ng plc?ugﬂgéeboralﬁgfyggngaefl ﬁcgﬁﬂéPﬁtﬁééifﬁﬁ%ﬂﬁ;qW) ™Vor esenti ng

stream such as a transport stream onto a recordlng medlum,
:an arrlval tlme stamp (arrlval time stamp) 1nd1cat1ng the
t arrlval tlme of each of the packets is also recorded onto .
' .the recordlng medlum aloog w1th the packet -In’addition
: 1nformat10n of an ATC- sequence is aiso récorded onto-the
recordang-medlum as W61i71 The-rnformatlon'represents‘the
contiguity of the arrivalrtiﬁe:stampsr To put it -
concreteiy,'an array “of recorded packets 1ncludes a
recorded packet address (SPN_ATC“start) at which a time
" axis of 'an arrival time'baee etarte. The addreSS“is - 1
"frepresented by the nﬁmberof a packet iﬁcluded'in'the'
arrayﬂ |
-_'Wheh'an-AV“streamris*newiy recorded, for example, -
'therarray ofICOntinaou91§'recordedrpacketsrdOes not
include a'discontiouity of the arrival time base. That;is
to say; there-is'only—onejtime‘axis‘of the:arrival time -
base,.'The time'axis startsofrom_the first packet ofrtﬁe'
” 'arrayf |
'There is conceived a cagé in which a packet of am-
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prograns. stored in the recordi ng rredl umto the user. The . recordl ng
medi umis typically packet nedia such as the - magnetic. diskabLldosc! uding-.a -
fl oppy disk, the optical  disk 52 including a CD-ROM ( Conpact - Di sk- Read
‘Only Menory) and a DVD (Digital Versatile Disk), a magneto- optical.disk
53 including an MD (M ni-Disk) and the semni conductor nenmory 54. As an
alternative, instead of presenting the prograns to the user through such
package nedia, the prograns can also be presented to the user by being
stored in advance in a. ROM and a hard disk, which are preinstalled in the
novi ng- pi @P&FEESSP@%P&F@P%&%G@& |aé?r¥aa’m%ﬁr Fagkets ishdglletisd gt ed t hat
in this specification, steps prescribing a programstored in a recording
medi um can GﬁI@GBHSQIOIQ@S}m eced hef lgkecegsi gl vuhecrrearaenaagrl ed out in
a. prescribed, order ‘along the tine series, but. do, not. have to be
execut ed peqliensi abhybeThathiexeto inay, nielweaxsta@psnfcmctketpl.eceﬁ of
processing, which are carried out 167 20 May 2005 concurrently or | .
i ndi'vi duakhys basadditheonewt Beragr ¢ puskers weedinkilldiesa specification
mean.the whole systemincluding a plurality of apparatuses Industrial
Appl i cabi bnhyamtslea@r tbﬁe ahe\éeofl &h@cggrr%@.qe tWhieh Hble . T £5e8kch
‘a case, the address of a packet from whlch each of the
‘:time axes of the arrival time base starts ig also
:écdrdedxon'the recording medium.
fIn addition, in a.system usea also for,récording
,;infOrmation7répreseﬁting_éoﬁtinuity o£ arriva1 time
'stamps}'intofmétion.reprgsenting continuity of -a system -
 timé 5ase referringjtQ“reproduction times df‘AVfdata is
. glsp'recbfded.; The informatidn.represénting continuity'of
'the system time base is referred to as STC-Seqﬁenéé
infdrmation; which inciudés_diSCOHtinuities of thezsystem‘
time-base.-'ﬁo-put it coﬁcretely, an array of recorded
packets inciudés a”recOrded'packet'address
{SPN;STC;start),at which a‘time axis of the system'time‘
base starts. The address is represented by the number of
'a:packet included in- the array.
‘In -a packet array including no discontinuity‘of:the
' systEm time base, the data described above is managed in

- such a way that one STC-sequence_does'not'extend over a -

'boundary of-an ATC-sequence, which is a packet érray
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Jinvention, even if an editing operation is carried out- -after a recording
~ process,, data and reproduction information can be nenageeagasioky as wel |
‘as properly, In addition, in accordance with the present invention, it is
. possible to inplement an information recording mediumthat allows stored
data and reproduction of the data to be managed easily and properly even
“if an- editing operation i's carried out.. Furthernore, in accordance with
the -present invention, .a data- strean1can bE'reproduced conti nuously and

fast with g..an ired rtiqn Qf the .stream NMoreover, in
accordanch&}#ﬁ§hﬁ ngréé%ﬁ?nfﬁ?g %' ﬁ% gveﬁﬁ%lﬁfﬁxﬁﬁmgm?%ﬁe61data st ream

" is deleted, not f % tan a_dat .strean1be repr oduced conti nuously, but
post- editing data thn"HE MASGERLGI ER S95EeCEe¥ PonREy bDE5AdArAERS 1. A

dat a. recorglng a aratus for recordlng a data streamincluding an array of
packets ofito aﬂa ?BrnﬁFl Bhiche&BeditABemadilgmo fc disr isgimigralf itrigte det ect i on
“means for_detecting reference-time information of said data stream -first
generatldhaﬁ%aﬂ ?gﬁrbéneiatpng atrpyt ofomeicouideyd @mt&EMBtlon representlng

_contan|tX of first. tinme informati'on generated on the
'ccordlngly, even 1f the number of ATC- sequences

'inereases, the number of C11p files does not increase. As
'a result, f;les.can_be managed with ease. In addition[
'siﬁde each STC=seqﬁence is identified=b§,stc»idf PlayList
.caﬁ beuedited:with‘eaSe as weil; |
Ia'addieion;,even-ifsahe AV. streaﬁ“file includes an -
.arrlval tlme base dlscontlaulty and/or‘a system tlme base
_idlSCODtlﬂUlt&, reproductlon start and- reproductlon end
Jtlmes ‘of AV data can be managed properly
~It should be noted that,. wh;le-the.eﬁbodiments.
~described above:use.an MPEG-Z transport stream;as a
'£Ypicalemultiplexed'streaﬁithe‘scope‘of the present
_in?eation‘is ne;?limited<tovtﬁeMPEG12£trans§ort stream.
EQr_egample, the'preseatVinvention-can*bemapplied-to.a
~D8S tfanSporf stieam~andlan MPEG-Zlbrogram sﬁream.
‘The sefieseef processes-describeduab0ve-canbe-
ﬁcasrieq out by-hardaare»ormsoftWareg»,Ifftﬁe pfocessing:is'
carried dut~by:software,rpiogramsfcomposing§ehe softwase
'eeaa;be insﬁalled'in a:eomﬁuterwineorpofafediip'Special;

hardware.or a .general -purpose computer’ from a network or
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basis of a detection result produced by said first -detection nmeans; second
continuity information representing continuity of secon Mhﬁaoogfornatlon
showing arrival tines of -said packets; identification information for -
identifying a first packet array including.. no di-scontinuity of said
first tinme.information; and an offset value of said identification

i nformati on of f sét value added for each second packet array including no.
di scontinuity of said second time information; and recording neans for
recording said first continuity infornation; sai d second continuity
_|nfornat|énraﬁar§an§ mefifi yat. vBYuénehadlsapdai MEULmEYi OF peogrdinsg nedlun1
169 . 20 May 2005 2. A data recordlng appar atus according to claim1,
wher-ei n sandaf gesErac‘nﬁpumpD&yﬁ icfngrunegtr, O rehiee proegerttex: aran dddrdasisrenf a
packet- at a start of a tine.axis for. said first tinme information in a

recor ded -packetrgroay SarAodat kineeobd BEozRpanaigus according to claim1,
wherei'n said second continuity information represents an address of a

packet at a staris afhded i f® PXES §97 8RLUre8668DHgt hBRiLAf @sMation in a
recorded packet array.:4. A data recordlng appar at us accordlng tocla|n11,
dlstrlbuted separately from the moving- plcture
- record1ng/reproduct1§n apparatus as means-for‘presénting
Qprogramé?staied in the recofding_mediﬁm-to the user. The
'_iecording.medium is typicélly‘packet mediaSUCh_asA;he-
Ermaghetic.diSk 51'includin97&'floppy dis£ the optical
dlsk 52 1nc1ud1ng a CD-ROM (Compact DlSk Read Only
'Memory) and a DVD (D1g1ta1 Versatile Dlsk), a magneto-
ppthal;dlsk $3‘1nclud1ng an MD (Mini-Disk) and the
ASémicondﬁqtqr @émqu S4. As an.altern§£ive, ihstead of
presgnting'the'programs to the dser thrﬁugh such_packége
‘media, the prqgramé'can also be preSented?to the user bf
being storeé in édvanée-in.a-ROﬁ'and a hard_disk, which
'éré p;einstﬁlled infthe-mo#ing-picture
.'.rgcbrding/reproduction‘apparatus.
Iﬁ should be-ndted that,rin this specification,
Steps pféécribing a program-stored:iﬂ a recdrding medium
'_cap_qf course:be;pieces of ﬁrocessing,lwhich-are carriéd
6ut-ih'a.préscribedlérdér;along theltime:séries; but;db;
o | pof.have tb,bg-exééutéd sequenfially; .ihét is to say, the

steps can-be pieces of processing, which are carried out
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further provided wth nmanagenent nmeans for managing data in such a way
that said first packet array does not .extend over a boundasy 20bssaid
- second packet .array. 5. A data recording apparatus according to claiml1,
~sdid data recordi ng apparatus further provi-ded with: ~second detection
“means for detecting a change point of ‘program contents included in said
~ data stream and. -acquisition means for acquiring an address of a, packet
- corresponding to a change point of program -contents in a recorded packet
array on the ‘basis of a detection result produced by said second detection
~ neans, mh%@%?%r§9P81Ye@§rHpﬁgvﬁéaﬁélalso records- an address of a packet
-correspondrng to a change point ‘acquired by said. acquisition means onto
sai d informati ofn adticriimg wneeiwerd 178y 20edtyu2005i6. tAidata recordi ng
apparatus according to claim51 further provi-ded wth managenent. mneans for
- managi ng siataificasich aemaythhawho&@ ayseear dadipadket saplayaldng
program sequence nmay extend over ‘a boundary between said first packet

array antbsagbsesongdepacket array where said program sequence is an array
of packets with fixed  programcontents. 7. A data recording apparatus
'-accordrng to clarnrl : further provrded with second. generatron means f or

Industrial Applicability'-

Ag'déscribea:abové, in écédrdaﬁce:with the‘presenﬁ
'invention; éfen-if,an,editing.operation—ié éarriéd'éut-
.aftér:ajrecdfdiﬁé prdCésé,,déta and“reproduction
iﬁfqrmatioh'caﬁrbe-méhagedfeasily és‘well as.broper1§‘~

Ihf@ddition, iﬁ accord§ﬁ§e ﬁith-therpresént
" invention, iﬁ is pdssible‘to implement an information
:”;eqofdiﬁg medinm £hé£;a1l6ﬁs,st0ré§ data aﬁdrreproduction
of-the d&té'to-bérmanaged easily and properly even if an
editiﬁg opefatioﬁ;ié carried.oﬁth | | .

r_Furfhefmore, in'aécbrdance withrﬁhe present
inﬁention,;a-datalstreém can be réproducéﬁfddntinuouély
:Iand,fast withduf losing any*desiredspoftiOn-of the stream.
Moreover, in accordaQEe with the present inventidn;
j:éﬁeﬁ if d portion of a data stream is deieted;.not only
vﬁan~a'data stream be reproﬁuced'coﬁtinuously; but pbst;

editing data can be managedeith-ease;
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genératihg a presentation start tinme and a presentation .end time for each
of said arrays of first packets, wherein said recordi ng seaas soecords said
presentation start tinme and said.presentation end: tine, which are
.generated by said second generation means. 8. A data recordi ng apparatus
according'to claim7, wherein- said recording neans further records a nmap
showi ng .a relation between tines. of display-time information and data
addresses.- - - 9.. A-data recordi ng nmethod adopted in a data recording _
apparatus for.recording a data streami.ncluding an array of packets onto an
information recording nmedium conflREMAg: a first detection step of
detecting reference-tinme infornation of said data stream 171 20 May 2005
a generation step. of2 gater atdauydifig storeort ivwi fior irdormitigor réggraesent i ng
continuity of first time information generated on the basis of a detection
resul t produeed incpndéegsiangarcayr bédpadkeat saitd hinr shfdemeetiban step;
second continuity information representing continuity of second tinme
i nf or mat i pacshewhggnadl umal conpPRsing:sai d packets; identification
|nfornat|on for |dent|fy|ng a
flrSt detectlon means for detectlng reference time
‘information of said data stream;
first generation means for generating:
~ first continuity information_representingr
continuity of first,time-information generated on the
Vbasis.of ardetectioﬁ result produced by said first
edetectien means; -
. second continuity‘information'representinge
,:continuity of second time information showing arrival
times of said packeﬁs;
identification information for identifying a
' first'packet_array including no discontinuity of said
first time information; and.
an offset value of said identification
' information)offSet value added for each second packet
:arfay including no discontinuity of said second time
information; and
‘recording means for recording said first continuity

information, said second continuity information and said

offset value onto said information recording medium.
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-first packet. array-including no discontinuity of said reference-tine.
i.nformation; and an offset value -of said-identification 2d mkeramsi on added
for ‘each second packet array |nclud|ng no di scontinuity of said second
“time information; and a recording step of recording said first continuity
|nfornat|on.,.sa|d second continuity information and said offset value
onto said infaormation recording nmedium. 10. A program storage medi um for
storing a . conputer-readabl e program of a data recording apparatus for
recording a data streamincluding an array ofpackets into an information
recording medi um cofprdstiagrecofdiny aeprecaton steprdindetectiagm 1, -
reference-time information of said data stream a generation step of
gener ati ngherein72a20 Fays2006ntfinnstycdntfiommattyonntepraticansr @pr esent i ng
continuity of . .first time infornation generated on the basi's of a detection

‘result praddcesdsi afpaopeaaengatcar etadtodlr at tsakdakikStogekagli on step;
second continuity information representing .continuity of second time"

_informatipnrshoving arrévaheibhmes. of r%édeBﬁCEQEﬁeU Qe-%yfl cation
.|nfornat|on for identifying a
' .3i A data recordlng apparatus accordlng to claim 1,
:whefein Sald seéond CQHtlHUltY 1nformat10n represents an:‘fz
:addfeés of a packet at a-start of a time axis for said
.second fime‘inforhation in.a recorded packet array..
4. _A data recordlng apparatus accordlng to claim 1, :
l fﬁrther pfov1ded Qlth management means for managlng data
 1ﬁ—sgch arway_that said flrst packetiarray.doeé not |
uexteﬁd ovér ﬁ-boundéfy of said seconﬁ packet'afray.
Sf ‘A-data recérding'apparatus accprdiﬁg to claim 1,
said3déta reéordipg apﬁaratus further'p:ovidéd-with: |
second detection.mééns for'detecting a chénge point
_of'progfémlcoﬁtenté inciuded‘in_said data stream; and .
acquisitidn.means for acquiriﬁg an;addreés~of7a.~
packet corresponding to a change point of program
contentsfiﬁ*a:recordéd,packet arréy on the basisrdf a
 detection resu1t1produced:by said‘second detection means,
whexrein saia recqrding'means also records. an
adaress of,a'backet éorresponding to a chaﬁgé:poiﬁt_
. | aﬁquired-by Saidnacquisitioﬁ means onto said'information.

recording medium.
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first packet array including no discontinuity of said reference-tine
informati on; and an offset value of said identification 20nkgrmati on added
for each second packet array including no discontinuity of said second
time information; and a recording step of recording said first continuity
,informati-on, sai.d second continuity information and said offset val ue
onto said information recording medium 11. A programto be executed. by a

conpUter to control- a data recording apparatus .for recording a data _
nto_an_information _recqrding.medium

t | udi !
o e e e Behdk |Eﬁggcg?ngfaH@?ﬁ@FPﬁgaFSPﬁgéﬁgetP 24 Por mat i on

conprising: a flrst
of said dat t.ream ner.ati on step of generating: first contan|ty
i nf or mat i gHng‘SFegéﬁt"ll’%% H“ W%%e@&ﬁ iBAR ARSI IMG Ge by ne

i nformation gen rated on.the basis of a detection resul't produced in
processi ng® CAFFi 8d¥8Yt AP tsaild i rrﬁ%@@é’ctga&ﬁeﬁ éFradecoid continuity.

i nformation representlng continuity- -of second tine information show ng _
arrival VPFﬂ€§a3fS§§PGHE§CWQWSGX¢G@@IpW@Gaﬁl@@Wm@@ﬂMﬂhﬂﬁMEEMOﬁaudentIfylng

a firSt packet array including no discontinuity of said
flrst packet array and said second packet array where

sald program—sequence is aﬁ.array of packets with fixed
program'contents. |
7. A data recording apparatuS'acCordingfto claim'l:
fufﬁher providéd_with second generation means fof
 _generatiﬁg a presentation‘start time and,a_presentation
Jgndrtime'for éach of.said arrays oftfirst,ﬁaékets;‘

‘AWherein.said recording means records said presentation

 start time and said presentation end time, which are

.generated by said second gemeration means. -

8. A data récofding apparatus éccording_to claim 7,
”.whéréin.éaid recording means furﬁher records.a map
:shbﬁing a,relétion-between time#_of display%tiﬁe
-informétidn-and data addresses. - | |
9. A.data-récbrding method adopted in a data
recording apparatus for recording a data stream includiﬁg |
an'array'of-packeté,onto an informatipn recording medium,
cgﬁprising; |
‘a first détectioﬁ step of AeteC£ing-referenée—time

information of said data stream;
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reference-time information; and an offset value of said identification
i nformation added for each second packet array' includinzp Map xiosconti nuity
. of said second tine information; and a recording step of recording said
“first continuity information, sai d second continuity information and said
" of fset. val ue ontosaid |nfornat|on recordi ng medium 12. A data recording.
“medium for recording a data streamincluding an array of packets, used for
storing: first continuity information representing continuity of first
“time information generated on the basis of reference-tine information of
said data streani 9%RRHRBIEBnErARI P§ BRNGFAELINSH representing contan|ty of
second time information showi ng arrival tines of said packets;
i dentification infornmatfigrst orontemityi hgfarhafsen gddre26nMagg 2005 -
packet array including no discontinuity of said reference-time informtion;
and. an of feetinnfiog of §am@t|dem@uMHﬂﬂnmmtumﬁQﬁmmmaﬂedaﬁﬁeﬂufor each
-second packet array including no discontinuity of said second tine
i nf or mat i basid3of Aaddtaereppadueliuan gpR@EWRILES i Yrd@P¥adici ng - a data

.~stream froman information recording nmediumfor storing said data stream
-.InC|UdIngb@ﬁrﬁéﬁadu@faEaQKQHSflrst detection step,'
secopd'contlnu;ty 1nf0rmat10n répresenting"
rcontinuity of seéond'time'informatioa shpwing-arrivall:
-;imés,of“said paakets;‘ H
=:idéntifiéation ipformatian.fof identifying a
first packet array including'no discontinuity of said
réfeféncé-time iﬁfdrﬁation;'and |
an offset value of said identification
inféfmation added'fbr each 3e¢ond.paéket arfay including
no aisqontinuify of said.éepond time‘information;fand_

.a_recordiﬁg'step Qf'recOrding'éaid;fifstrconfinuitf
information;asaid.secondacontinuity information and said
-offset vaiue*onto said information'recording'medium,

10, A program storage medium for stqring.at
éompﬁter-readabla progfam of-a data recording-apparatus
for reco;ding‘a data streaﬁaincluding-an atray-of ﬁackéts

'intojan informatian-recordihg medium cbmptising:'
“a first‘detectiqn atép of deteéting feference-time
A ihformation"of said data stream; |

a generation step of génerating:
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|

conpri sing: reproductlon nmeans for reprodu0|ng first continuity
information representing contan|ty of first tine |nfornthpnu@enerated on
the basis of reference-tinme information of said data stream stored in
said information recording medi um second continuity information _
representing .continuity of second tinme infornmation showing arrival tines
of said packets; identification information for identifying a first packet
array including no discontinuity of said first tine information; and an

."offsét value of said. identification .information added for each second

packet “array i ncl udi ng £ s di soonttnity yioforn i eecoenire s et imd or mat i on;
and control neans for controlling reproduction of said 175 20 May 2005
dat a stresontiomisy ¢fi fficsmmattiior riefordiatg orediemsran dhen hasi s of said
reproduced infornmation.” 14. A data reproduction apparatus. according to

cl ai m: 13, bakeéreiolf, saﬁ@treepﬁ@duebmutmwufderdt her pricepisednges a map show ng
a relation between tinmes of display-tinme information and data addresses.

15. A dataa&e@éaduﬁtlam @ﬁ&BO@1%§Qpﬁ%@eb&1%nd%k%p reprOdUCtlon apparatus
for reprodUC|ng a data stream from
second continuity 1nformat10n representlng
.continuity of second timé infprmaﬁion showiﬁg arrival
‘times of said paékets;-' | |
?identification information for.identifying a
“first packet array.inglﬁding no diséon;inuity of said
'3 £eferenceftime inﬁormation;-and |
aﬁ bffsét.vélue of said.ideﬁfificétion'
ihformation addgd'for eggh.secona packet érréj including
‘hO'discontinuity Qf said‘éecond time-info:mation;'and ‘
a reéordiﬁg'step of recording‘said-first continuity
AinfOrmation;-said secopd.coﬁtinuiéy information and'éaid
.dffset vélue onté-said'information-reco;ding medium.
11. A program to be gxecuted by-a computer to
control a data recording apparatus for recordiﬁg‘a data
'étream inciuding an array.of packets into an'informat;on
recéraing medium, cqﬁprising:
a first'deﬁection step of detecting rgfe:ence-time
. information of said daté stream; |
e : , a’generation step of geﬁerating:

first continuity information_representing
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offset vafBB®

an information. recording nediumfor storing said data stream.including an
- array of packets, conprising a reproduction step of repradusy mgosfir st
“continuity information representing continuity -of first time information
on the basis of reference-ti-ne information of said data stream stored in
said. infornmation recording nmedium second continuity information ;
“representing c0ntinuity,ofcsecqnd tinme information showing arrival tines
- of said packets; identification information for identifying a first packet
“array including no di ntinuity of said .first tine information; and an
| bguézﬁdef EAERFi EdPRod RIPKRGLHRD gensdased on dheh
-.second- packet array including no discontinuity of said second tine
i nf or mat iR anet 17639beRRyORODSSUA toprPAbIcest dp Birosenisioll i ng
reproduction of sai'd data stream fromsaid i-nformation recording nedlun1on
the basigbfi¢adforwaat opaidpfodatedetrcpionessiepg carried out at sai d-
reproduction step. 16. A program storage nmedi um for storing a
- conput er-readabl e progsamcaid aodahmwmaynuﬁﬂu;mﬂﬂkﬁnuﬂﬁprédHnﬁﬁﬁ§Ndlng a

‘ data streami-ncluding an array of packets ' conprising:

continuity of second tlme information show1ng arrlval

tlmes.gf said packets;
o 1dent1f1cat10n 1nformat10n for 1dent1fy1ng a
'flrst packet array- 1nclud1ng no dlSCOHtlHUlty of sa1d
_referengeftlma ;nformatlon; and |
an offset wvalue of said identification

information added: for each‘second packet array'inclﬁding-

‘no discontinuity‘oflsaid second time information; and
-a recording step of recording said first continuity

information;_said second continuity information and said

offaet valﬁe ontpréaid infqrmatién recordiné medium.
"1?-,'A,daté recording.madium for:recording a data
‘éﬁream:including an_array of packets, used for storing:
firstcontihuity'informaaicn fepreséhping
_continuity.of first time infofmatibn‘generated on the
5asis of refarencé-fime iaformation of-Said:data stream;
second aontinuity information repxesenting
' contiﬁuity of secohd time'ihfd;mation*showihg‘arrival
S timesrof said packets; |

identification information fbr-identifying a first
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a reproduCtiOn.step of reprbducing: first continuity infornatfon : _
~representing continuity-of first tine information generaj edyanothe basis .
of reference-tinme information of said data stream stored in said
information recording Medium second continuity-information representing
~continuity of second time information showing arrival tines of said _
packets; identification information for identifying-a first packet array
including no di'scontinuity of said "first. time .information; and an offset
val'ue of said identification information added for each second packet
array incPagrf§ ansadi desAvdigior poofdisgion tdeednd wifmsaiiaf ormation; and a
control step--of controlling reproduction of said data stream.-from said
i nf or mat i s8feceordr hgmredndpomatthen;12%d20 May 2005 basis of information
reproduced.in processing carried out at- said reproduction step.-17. A
programto be execuiffkdy eaToapifesai@ igontiolcatcdahaifepradticthon ,
apparatus for reproducing a data streamincluding an array of packets from
an inforadtieanfeeceadhngefBdauph ckERPREERNIind1LERKGIUEt i On st ep of '
reproducing: first continuity information representing-
- discontinuity of said seéond time information.
13,_-A data reproduction apparatusffor reproducing
a‘datalstream from an information reéording medium for
“storing said data stream including an array of péckets?r
qﬁmﬁrising:,
reproduction means for reproducing:
first continuit& informatioﬁ representing
" continuity of‘first'time'informatioﬁ generated on the
basis of reference-time information of said data stream
‘stored in said informatioﬁ recording medium;
',,seCond’COntinuity=information repfesenting
:contihuity of ~second timeiinformation showing érriVal
rtimes of said rackets;
identification information for identifying a
-first packet array including nb'discontinuity of said
first time infofmation; and
an offset value of said identification
«information added for each second packet array including

» . no discontinuity of said second time information; .and

control means for controlling reproduction of said

175




,contan|ty of first tlne i nf or mat'ion generated on the ba5|s of
reference-time information of said data stream stored |ﬂ)$@ydumefornat|on
recordi ng medi um second continuity information representing continuity of
second tine information showing arrival tines of said packets;
identification informtion for identifying a first packet array including
no discontinuity , of: said first time information; and an offset val ue of
~said identification information added for -each second packet array
includingy,.| g §gggt|nU|té of said second tine informatjion; and _a control
step of. con of FF Rg™r &pPBaFet for RSP TIGTE Oy FELHI SIS S0 1 or mat i on
recordin nedlu on the basis of information reproduced in processing
carried ott® 2t 5afy fepPBARELFEA 4PEPTMErEOP0 May 2005 18. A data
-recordi ng apparatus conprising: first acquisition nmeans for acquiring the

. -address of a pddiet 2adaitife rpaadustt isac R pReciestuaraegodiciaidiag

"nodlscontan|ty of arrival-tine information; second acquisition neans for
:ach|Hlﬂf%ﬁ#%e%3t|%berﬂhﬁ05ﬂaﬂ|capoﬁdeatdopambemSammayheand recordi ng
means for-recording the address of said packet-acquired by said first
-'aCQUISItIIﬁPIEﬁﬂﬁeﬁnﬂ Bap dshowing a relatlon between times of
leplayftlme }nformatlon andidata.addresses:
" 15. A -data feproduceieﬁrmethod adoptedein a date,
repfoductipn_apparatus for reprodhciﬁg'a date‘streem-ffom
~an infdrmatioq recording mediﬁm for storing said-data |
espream including an errayﬂof pecketsfrcemprisihge
: awrepreauetion Steb of.feproaueing: |
~ first cbgtinuity_iﬁfqrmatien'representiﬁg-
r;eontinuity of fire;.time information on thelbasie of
‘iefereﬁee-time‘iﬁformation of said data stream stored in
said,inforﬁatien'recordiﬁgimedium;
second continuity information repréSenting_
. continuity of second fime ihformatidﬁ showing arrivel
fﬁimES of said packets:
identification information'fqr identifjing a
first—packeﬁ array_including-no'discontinuity'of said
first time infprmaeion; and
an offset:valuelof said identifidation
o . rihformation=added:for'eachrseeendkpacket—afray;incleding

no discontinuity of said second time information; and
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of fset tine i nf or mat'i on acquired by sai d second- -acquisition nmeans onto -an
information recording nmedium "19. A data recording apparat wsyapwording to
claim 18, wherein said packet array is an ATC sequence; the address of '
said packet is referred to as SPN ATC start; and said start ‘tine is
referred to as offset-arrival-tinme. 20. A data recording apparatus .
according to claim -18, wherein- said recording neans further records a nmap
showing a relation between tines of arrival-tine information and. data = -
addresses. 21. A data _recording nethod conprising:. a finstacguishtion step
of acquiring the®addfFEE8! BF°R PACKEPRLEPILRBISEEPE O CEAOR Packéidar ray
including = 179 20May 2005 no discontinuity of arrival-tine information; a
second ac@@itdi titgiRagt dyosr sadduiintngmertiast ¥eqarding drediuorrmdithaid
packet array; and a recording step of recording the address of said packet
acqui red PASpEoedsdnigraatioad remr ogsucsal d.of intstce stiqd siarwiedtaept and sai d
offset tine information acquired in processing-carried out at said second
acquisiti et seed omrpgodncitnbar seeipon. recordi ng medi um :
i6. A program_stbrage mediﬁm'fbr'storing a
.computerjreadable:program of‘a,data recdfding apparatus
for recofding‘a'data stream including én array of packe;s
'-CompriSing:
a reproductionfstép of reproducing:
first COntinuity,information_répreéeﬁting
continuity of first time information generétéd'onithe
" basis of”referenceFtime infb:ﬁd;ion of ‘said data étream'
stored in said.infofmation'recording medium;
second Continuity infoﬁmation representing
éontinuity of second time information showing arrival
times of  said packets;
identification infq;matidn for identifying a
"fifst‘packet array including'no'discontinﬁity 6f,said
'first time'information;'and
an offset value of said identification
information added for each second packet array including
no discontinuityaof said'Second,time information; and

- . - a control step-of controlling reproduction of said

data stream from said information recording medium on the’
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22. A progran1storage nedlun1for storlng a conputer-readable program
conprising: a first acquisition step of acquiring the adevess 2006 apacket
at the start of each packet array including no discontinuity of

arrival-tinme information; a second acquisition step of acquiring offset

“time - information of- sald packet. array; and a recording step of recording
the address of said packet acquired in processing carried out at said
first ach|S|t|on step and said offset tine information ach|red in
processing carried out at said second acquisition step onto aninformation
recordin ﬂﬁﬂ?uﬂf bt CENPF YR aRFPEOBECEL et BHOBFSatBENpArEied evfpri sing:
a first acquisition step of acquiring the address -of a packet at the start
of each- p%Ek%?lﬁr¥%¥r@®%¢EHPﬂQStQBO . 20 ‘May 2005 no di scontinuity of
arrival-time information; a second acquisition step of ‘acquiring of f set
tine-"infornatidﬁ-ofAsardgpamkep brer @ye cane da biye @0 feaimpa tetreproof recor di ng
t he address of said packet acquired in processing carried out at said
- first acopasicl on ddep oewrsahdt Dbk Sebphiaeul NESFMBEHPOAuACAYI Ked in
processing carried out at said second acquisition step onto an |nfornat|on
recordlngkﬂEdIMMﬁeam 1nclud1ng an array of packets from an

s 1nformat10n recording medium, compr131ng:
a reproduction step of reproducing:
first continuity information representing -

. continuity of first timé_information generated on the

'basisAaf reference-time informatioﬁ of saidtdata stream
‘t_atofad in éaid infdrmatian'racording meaiﬁm;:
_sécoﬁd'cqntinﬁity informatiqarreprésenting
:continUify.of'éeéond'tihe infofmatian showing arfi&al
 5times.0f said_packets; |
"identification‘information foraidéntifying a
first packét‘array inc;uding no disaontinuityaoffsaid‘.
Afifat time‘informafioﬁ; and
an offset va;ﬁé of aaid-identification
jihformation added_fqr each‘secqnd-pagket afrayaincluding
" no diéconfinuity of said secoadtimeminformation;anq
T7a‘¢ohtrollste§ of controlling reproduction of said
data;stream_from_said'ihformation reCofdingrmediﬁm on the
" "basis%of-informationsreﬁroduced*iﬁ procesaing”aarried out

at said:reproduction’étep;
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24. A 'data reproduction apparatus for reproducing a data streamfrom an

i nformation recording nmedium for storing packets conposingasaiodsdat a
stream conprising: reproduction nmeans for reproducing the address of a
packet. at the start of each packet array including no- discontinuity of :
arrival-tine information and offset time information of said packet array; -
and control means for controlling reproductlon of said data streamfrom
said-informati on recordi ng nedi umon the ; basi s of said reproduced -

i nformation. 25. A dat producti on apparatus according to ~claim 24,
wherei n sai d reprddudt %&Farré%ﬁﬁo?%rt%e?pp?%?ﬁ‘bﬂu%%‘gp’alﬂh%gshovvl ng a
relation between tines of arrival-tine information and data addresses. 26
A data editing. Bbputatt@ubetbienngeenscfarmreguirigst hee addpeEsing the
steps of: 181 20 May 2005 finding a packet array having a packet arrival
time at acfeprbdakeFoatsthet stiams, ofhiegrhi pavdtetemrriagr imfrdndiabf set- time
i nformati on of said packet array; obtalnlng atine of .entry. poi'nt not

| at er t hamo sdidcopttheitar pEvakriivas -atire rieyfoaduatiosn start point on said
packet array; and reproducing a data stream from an address aSSOCIated

w th the tlnE Cﬁséﬁbﬁﬁ(ﬂﬁqqa$ﬂmiﬁn means for acquiring offset time

1nf0rmat10n:of'sa;g-packet-array; and .
reéoraing_ﬁaans for regording ﬁhexaddress of said
packetQvauiréd by said firat'aéguisition'meaﬁs_aﬁd said
,'offset time informafion acqguired by said second'
aéquisitioh means onto an infarﬁatidn rédofding-medium.
19;. A data racording_apparatas‘acaafding to:claim
-ié, ﬁhe;einf | |
said‘packe;_array is an ATC-sequence;
rthe‘address of said pa@ket is referred to_as‘
"_S?NﬂATC;sﬁart; and |
| said‘start time is referred.to as
| offset;arrival;tiﬁe.
.20. A'data récqrdiﬁg apparatus accardingAto claim
18, Qherein,said recording means'further records a map
showiﬁg a'relatioﬁ between times of'arrival—time :
information and data addresSes.
21. . A'data‘recording method'cdmprisipg:
n" ,f' a first~acquisition step-of.acquiring-the address

of a packet at the start of each-packetsarray-including
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27. A data reproduction met hod adopted in a data reproduction apparat.us
for reproducing a datastreamfrom an information recordingapesioam for
storing packets conposi-ng said data stream conprising: a reproduction
step of reproducing the address of a packet at the start of each packet
array including no discontinuity of arrival-time. information and of fset
~time information of said packet array;. and a control step of control’ling
‘reproduction of said data stream from sald i nformation recordi ng nedi um
on the baS|§ of sai.d regroduced information. 28. A program storage nedi um
for storifg S1SE8REPEEEYeRiaBFEiFRg LM N OFHRE 1085 oduct i on  appar at us
~for reproducing a data streamfroman information recording medi um for
storlng packet s @ compeRY r@F%%&%F%k@%.%E?Eaﬁfc@ﬂﬁu13¥mg ofigPet-time-------
B -- 20 May 2005 a reproduction step of reproducing the. address of
a packet brfenmasiant o6f seadhrpakket aaragy kndl uding no  discontinuity of
arrival-tinme inforrmation and offset time information of sai'd packet array;
and a control stepeforiintg diempf eprodt@ingncoé sadtesslasassdeam from
"said information recording mediumon the basis of said reproduced
|nfornailmmbket acqulred in proce551ng carrled out at said first
ecqulsltlon stepeand said offset time_information_
. acquired in-processing carried'eut:at said second.
: vauieition.step onto an iﬁfqrmetion'reeording medium.f'
22. A program storage medium'fqr stbring a
¢0mpUter-réadable.prograﬁ comprising;
-a flrst acqulsltlon step of acqulrlng the address
of a packet at the start of each packet array 1nclud1ng
no d;scontxnulty of'arrlval-time information;.
_a'secondracquisition step of acquiring offset time
'information‘of_said packet.afray; end
a recording step of recording the addrees of said
“packet. acquired in processing carried out at said first
c-acquisition step and eeid offset time_infbrmation"
acquired in processing carried out at said second’
‘acquisition step onto an. information recording medium.
23. A program to be executed by a bomputer;
5-comp#i$iﬁg:

SIS - .a first acquisition stép'of,abquiring*the address

-of a packet at the start of.each packet array including. -

i80




29. A pr ogr amto be execut ed by a comput er to control a data repr oductl on
apparatus for reproducing a data stream from an i nformatiomayemosdi ng

medi um for 'storing packets conposing said data stream conprising: a -
reproduction step of reproducing the address of a- packet at the start of
each packet array including no discontinuity of arrival-time information:
and offset tinme information of said packet array; - -and a control step of
control ling reproduction of said data streamfrom said information

recordi ng msgl umon,the basis of said reproduced information. 30. A data
recor di ng™fte FﬁﬁPPBFnPéEBr BEngrpavrRét £ingf inf@sg tdomeam said data -

recor di ng nedium further used for. storing. the address of. a packet ‘at the
start of each packetonftrasayhelbiPngsherdpEconuihuing offaeri vaketine
information and. storing. offset tinme information of said arrival-tine

i nformat | hfeorabach packeidaprayet183ra@:Mapd2005 31. A data editing
appar atus conprising: a controller for nmanhaging a data stream on the  basis
of a first packet mcrca;dmgzl&uhmgofmrdcts:c@rntlgntlhéyad@feﬁgf@feﬂ@ﬁdtI me '
informati on and a second packet array including no discontinuity of

3r Ir| ‘val -tpaﬁ@ket\f@de@iait@cm 1napﬁ|oaeti§ehgl ata@s:&aaeoher akkS§Hiag fgrgqrrmand to
elete a

acqulsltlon-step,and.sald offset tlme 1nformat10n

“atguired in processing carried out at said second

- acquisition step onto an information recording medium. .

24. A data reprodﬁctidn;appératﬁs for'repfqducihg
‘a data streém from_anlinfo:matiohrééordiﬁg medium.for
'sﬁoriﬁg packéﬁs-compbéiﬁg said"dafa:stream, comprising:
'reprodﬁcﬁiqn~meah5'for-réﬁrodﬁcing the‘aadreés ofra
,packet at the_stgrt of eéch packet arréy inciuding ﬁo |
_discdntinuity'of arrivai-time iﬁformétion aﬁd dffset'fime
'iﬁformaﬁiOn of said packet érray;.aﬁd |
cdntrol means for‘Cbntroliing reprodﬁétion of said
.;idata-streaﬁ from said inforﬁatibn recording medium on the
 ;basis_6f saiq ?gpfoduced inforﬁatién.
25. A data reprbdqction appafatus acdording tq
claim 24, wherein said reproductipn means - further
-;feprodﬁces a maﬁ showing a relation between times of
.a;riVal—time information and data addresses; |
- | :1 26, A.data editing_appgratus according'to claim 25,

further comprising the steps of:
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,portlon of said data stream wherein, “wheh a conmand to delete a portion of
'said data streamis issued, said control | er executes comi mel 2doe add an
offset value of identification information for - identifying said first
packet array for each second packet array so that said identificati-on
cinformation for said first packet array does not change. 32- A data
"~ editing apparatus according to claim30, said - data editing apparatus
further controlling a.- map show ng arelation between tines of
di splay-time. ipformation and data addresses. 33. A data edi ting apparatus
accordi ng to cl afhf%3429 oRPpFrSFngrEAE BREpBIOR: PRFKEENgTaivRLstinespl ay
‘time of a first entry point havi ng -a di spl ay-time. val ue coinciding wth or
_precedi ng2t & #espPdjctimg etaztdéiasi omhded poi mot feandiieg ahsecond
display tine of-a, second entry 184 20 May.2005 . point -havi.ng a displ.ay
time earlPéfsﬁhanlmhelnabuaaoﬁonsafdsbuﬁsbadk$mlayrbwne by at least a
predeterm ned period of time, and controlling deletion of.a portion
precedi ng a dat ebtadidriass @aSsn6é ab £demi £ paifit se6endadesptaynt kaea 34. A
-,data edi ting apparatus- accordlng to-claim3l,. conprising the. steps of

: packet arrival time at a reproductlon start point on said .
packet array; and

reproducing a data stream from an address

' associated with the time of;éaid'entry‘pointgl'

.27. A data reprodﬁctioﬁ‘method:adoptedVin a data
reproduction apparatus fof :épfoducing'a déta,stréam7from'
3an,informationfrécordiﬁg mediumffor storing'packets'
fComposing-gaid data streamﬁ3éompfising;"

a reproduction step of”reproducin§ Ehe address oan
packet at the sta:t of - each packet arrayiinéluding no
‘discontinuity of arrival-time_iﬁfd:mation_and'offset-time
information of said packet arfay;,and'

a control step of coﬂfrqlling reproduction of said
data stream ffbm.said information recording mediuﬁ on the
bésis of said reproduced information..

28, A progfam storage medium for storing a
.computer-readable program of a data reproduction
aﬁparatus for reproducing a data stream from an

» ~ information recording'medium,fgr storing packets

composing said data stream comprising:
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finding a flrst dlsplay time of a flrst entry point haV|ng a dlsplay tlne
val ue coinciding with or succeedlng a display. tinme of 20 el etdogn start .
poi nt; finding a-second display tine of a second entry _point having a
display tinme |ater than the value of said first dlsplay time; and
control ling deletion of a portion succeeding a data -address associ ated
wi th 'said second display tinme. 35. A data editing method adopted in a data
editing apparatus conprising; -a controller for managing a data stream on
the basis of a first cket arr | udi ng_no, di sconti
ofer onge t 1 e I hTSHEISORC L S SR CUnd: SRERATCLEY a0 HAARR S he®
di scontinuity of arrival-time information; and a user interface for
i ssuing aP&® nﬂttBhﬂeﬁéﬁétaOfpBPFPoHaSke§a?6r&§tén§ﬁP€éﬁ? 185 20 May 2005
wherein, when a conmand to delete a portion of said data streami-s issued,
sai d contdbtentexettvest aohival-témadingaroptien valuefépetdbhlefication
information for identifying said first packet array for each second packet
array so imBermsattondeft saidapaoketi afvammt rod. for said first packet array‘
does not change. 36. A program storage medium for storing.a

: ’ a control step of controlllng reproductlon of said

data -stream from said 1nformat;on recordlng medlum on the

‘basis of said reproduced information.

2§} A prdgrém torbéuexeéﬁtéd by'a_qoﬁﬁﬁter to .
' co#trol a data reprodﬁctioﬁap?af%tus:for-réprbducinga
~ data Streamlfrbm-an iﬁfbfmation‘recording medium for
étoring.packets comppsing-éaid data stréaﬁ, comprising:
ai#eprqducfion'étep-of.répfqdﬁéing the_aadreSS of.a

‘packet at the start-of each_packet arféy includinglno

‘discontinuity bf'érrival;time inforﬁdtibg and offset time
Vinformationrof'said;packet affay;-and- ‘ |
a control‘stép of coﬁtrolliﬁg-repréductioﬁ ofjsaia
ldata stream from said information recording médium on the
- .basis of éaid reprodu§ed iﬂformation. |
| -30.. A datd_recording'ﬁédium‘fdr recording packets
of a data streaﬁ,,saia da;a recordiﬁg'mediuﬁ further used
for,stor@ng.the adaress of.a packet at the start of each
paCkeé array including no digéoﬁtinuity of‘arrivai-time
. informétion and storing offset time information of said'

arrival-time information for each packet array.
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conputer-readable prograntto be executed by a conputer for controlllng a
‘data editing apparatus conprising: a controller for manazfi mgyaodata stream
on the basis of a first packet array including no discontinuity of
reference-tinme informati on and a second packet array including no
-discontinuity of ‘arrival-time information; and a user interface for
issuing a conmand to delete a portion of said data stream wherein, when a
. conmand to delete a portion of . said data streamis issued, control is
executed to add of fset value. of identi ca formation for
1 & T titRy 1irokabhecbhBRat oL

_identifying said ch®s&eoh ketarray so that

said identification information for said first packetarray gpes
change. 37. A prdgfeRttelberek8Eulaspy s Golffifer HFEA™ O8nt* 8II|ng a data
edi ti ng apparatus conprising: 186 20 May 2005  a controller for, nmanagi ng a
dat a stregﬁ:ﬁéﬁ Plie abadirs tolag ket ST j5at KatC I R TRt 19 G ot S€ont i nui ty
of reference-tinme informati on and a second packet. array including no
“di scont i neift yederanciev&line o fonpmertimn emd arteeendd &8 R terdHed f or

 lSSUIng a command to.delete a portion of said data stream
’ 1nc1ud1ng no dlSCOHtlHUltY of arrival-time 1nformat10n,

and'__,
a useﬁ interface:for issuiﬁg a'eommahd'to.delete{a
'-pertion_df Said‘date.stream,
wherein, when a eommaﬁdtto delete a portion of said
'e_data_st;eam i5 issued, said centroller eﬁecutes-contro;l 
'to.add-én offset-value-ef identificatien infofmation for.
-“,eidenﬁifying:said-fi;St paCket array;forieecheSecond-
'pecket arraf ée that saiad identifieatioﬁ5infofmetion for
[said fifst‘packet'ar;ay does not.chahge., .
32. A data editing apbafatus:accordinglto‘claim 30,
said data editing apparatus:further,centroliing.a_map
lehowing.a.relatien'between times of,disblay{time;
inforﬁétion and deta addresses.
| 33;t_A data editing apparatue‘aecording ﬁo'claim 31,
comprising‘the stepe of:
finding-a firse displaf timé of alfi#et‘entry point
heving a display-time'vaiue.coinciding ﬁith or preceding
R ﬂatdisplay'time of a deletion end;peint;

‘ findiﬁg_a second display time of a second entry
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wherei n, when a conmand todel ete a portion of  said data streamis issued,
control is executed to add an of fset val ue of identificativep dooformation.
for identifying said first packet array for each second packet array so
that said identification information for said first packet array does not
change. '38. A dataediting apparatus conprising: a controller for managing a
data stream onthe basis of a packet array including no discontinuity of
arrival-tine. i nf ormat i on shomnng an arrival tine of. each packet; and

a- user- |nterfac fqr.issui,ng.a command tqQ .dele portion .of said data -
stream wR&r&in. a%ﬁ@ﬁ g&ﬁ%&ﬁﬁ'ﬁ6“ﬁéP€F ign &#@Poﬁhﬁfvai%ﬁjqfata streamis

i ssued, said controller executes control to add a start tine of a tine-
axi s of s&rdd AEFPFalispilay itHM6r Wit BSn Leae tedc RISAGST™Nesy . 187 20 May
2005 39. A data editing apparatus according to claim38, .further
controlI|ﬁgraodapfSHQWﬁngaadrelatlon between times of arrival -time -
i nformation and: data addresses.. 40. A data editing apparatus according to
cl ai m 38, rconpr¢@mngolhengt@pkeoionfoﬁdangoatpankpreaedaygmmtﬁaaapacket
arrival .tine at a deletion start point coinciding with or succeedlng
' address assoc1ated with said second dlsplay time. '
34, - A data_edltlng appa;atus according to_élaim 31,
comprising the steps of:
finding a‘ﬁirét display time of a first entry point
having a displayftime value coinciding with or succeeding
'a_displayftime'bf a deletion staft point;
f_fiﬁdiﬁg aﬁéecohd-di5p1ay time-of a second entry
fpbint having a displéy‘time,later-than the value of said
first display timé;“and'
'dontrpiling deletion of é'portion sﬁcceeding-a,data
address associated with said second display time.
. 35. A data‘editiﬁg méthodradopted in a data
editing apparatus comprising:
. afcontfoller for managing a data stream on the
- basis oﬁ‘a'firstrpacket array including no'discontinuity
of referénce-time information and a second packetlarray :
,-iﬁcluding-nOrdiscoﬁtinuity of arrival-time information;
and

n ' a user interface for issuing a command to delete a

. portion of said data stream,
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said start time of said tinme. axis of said arrival-tinme information;
obtaining an. entry point at a time coinciding with or sugsgedbng said
.packet arrival time at said. deletion start point on said tinme axis of
said arrival-tinme information of said packet array; and controlling
del etion of a portion succeeding an -address associated with said tine of
~.said entry point, 41. A data editing apparatus according to claim 38,
conmprising the steps of: -finding .a packet array with a packet arrival tine
.at a deletion end_point. coinciding with or sycceeding :.said s%art ti me of
said time axis oﬂhﬁﬁﬁi%ﬂrWhﬁﬂ#?iéh?mqqﬁcﬁ%ﬂ#?bﬁFeoﬁtEPﬁFhanaﬂ entry point
at a time coinciding-with or preceding said packet arrival tine -at said
_del etion s3idréapdi atreamsafdieFRedaxF3i6f CORAT CHLG AXYGUWRES188 - -
- - - ---- 20 May 2005 "information of .said packet ‘array; and controlling
del eti on ofnarpbrtd ondpravedf igeanvadddr eds idegddifdtead-iwint h said tinme of
said entry point. 42. ‘A data editing nethod adopted in a data edi'ting
appar at usicbopna simy: farcbdenol Egingosam@nddineg padated strreamior the

:each seéénd"p;cket array- so thatVSaid identificatiqﬁ
_iﬁforﬁatipﬁjfor:said-fifst:ﬁacketarray doeé.nbt change.
36._‘A‘progréh;stbrage'médium f6r st6ring.a
'“”éémputer-féaaabie_pfégrém to‘befeiécﬁ;ed-by alcomputer, 
_'ﬁor coptrollingé'daté:editing-qﬁparatus comprising:.

a coﬁtroller'fbr'managing a datafstream'on the

‘basis of a first-packet array including no discontinuity
of reference;timé'information and a second packet array
including n0 discontinuity of arrival-time information;

“and .

a user interface for issuing a command to delete a

k)

pértibnhof'said data stfeém,r
whergin,iwheﬁ a command toldelete a portion of .
'-said data étream‘is issued,-cqntroi is éxecutéd tO_édd.an‘
offsetAvélge'of identifigationIinformation'for
iaentifyiné §aid first pécket arféy,fof each sécond_
ApaCket~érraf S0 tﬁat‘séid identificaﬁion information for
said first packet-array does.notrchange.
-;7  ' 37. A programxto be execute@,by-a'computer for
contfolling‘a data editin§‘apparatuS'comprising:
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basis of a packet array including no. discontinuity of -arrival-time
infornatron showi ng an arrival tinme of a packet; and a m@@bylmﬂgrface for

i ssuing a command to delete a portion of said data stream  wherein, when a
command to delete a portion of said data streamis issued, said controller
executes control. to add a start tinme of a time axis of said- arrival-time
information for each packet array. 43. A program storage nedi umfor storing
a conputer-readable programto be executed by a conputer ‘for controlling =
a data editing apparatus conprising: a controller for managi ng a data

streamon the  basFenbrodlpucker Brragindchudprfig ASTERBCORL FRBIty  of
~arrival-time information - 'showing an arrival time of a packet and a user

i nt erf acebked si sduiand ia stomemie tt @ rdelvetiecd udiert ingn ddfs comitdnuddtya- st r eam
189 20 May 2005 wherein, when a command to delete.a portion of said data
streanrrsoEssuééxesahdtdm@tﬁnEbemaeie@uhaﬁ aC Griconld tpacked arstart tine of
atinme axis of said arrival-tinme-information for each: packet array. 44. A
program t aneuaxagutn@d day cancte_mauttgr off0 larr(i.%ﬂr-Q'Jﬂrdengn& od‘@ta&ledl ting

apparatus conpri si-ng:

‘and
a uaer interface for iasuing arcaﬁﬁand_to dalete_a
pértionrofﬂsaid data stréam,
| wheréin, Qheﬁ a coﬁmand:toiaelete a porﬁién.df

.said'data stream is'issaea; contro1 is exécﬁﬁed=tojadd”an
.pffset value of identifica#ion infbfmation fof
'iéenfiffing éaid‘first packet array for aach second‘
"ﬁacket affaf-éb ﬁhatréaid-ideﬁtificatipn‘inforﬁation fof
*_said_first-packeﬁ‘array.aoes ﬁot cﬁaﬁge.

38.a A data-edifing_appafagus comprising:

a conﬁfoller for managing a aata‘stréam-oh.the
basié.of a packet afray including‘no disaantinuity of
arrival-tiﬁé-information showiﬁg'an arrival-time-of:éaéh

'.packet; and.f |

a'user'inte:face'for issuing a éammand to deiete a_
‘portion of said data stream,

wheréin, when a command to delete arpoftioh'of;
saidAdata.Straam is issued,'aaid contrgller execates

> '-dontrol.tOjadd a start time of a time axis of'Said‘

‘arrival-time information for .each packet array.

187




a controller for nanaglng a data stream on the ba5|s of a packet array
- including no discontinuity of . arrival-tinme |nfornat|on ﬂh@ﬁ@ngman arrival
time of a packet; and a user interface for issuing a command to delete a
~portion of said data stream wherein, whéen-a command to delete a portion of
said data streamis issued, said controller executes control to-add a
start time of a time axis of said. arrival-time information for each
packet array;. 45_ A data- recordlng apparat us conprising:. creation. neans,
- which is used f cr eat Jirst contan|t |nf representing
~-continuity. of f?*%t ?’dggaﬁﬁérnﬁ% r?%ﬁﬁf%%%on%cc &?ﬁ ?y ?n orgétlon
:represent%ng cont|nU|t% ff ‘second %ne i nfornation en first map
i nf or mat i BAT FRED BR°pEehi1ng PP nPoPHatPoiishb ﬁéo PEEYPPBN bet ween time
‘information of a data_ stream -includin an array of 190 20 May 2005 -
packets ahtfPehe?f %Hﬁ%%%%e%lm%nﬂngafﬂaEEEBnanéoﬁPFﬁuP@QrFﬁFGFﬁat|on when

 second map information is to be used as said map i nformation; and

recording neans4IWh|@hQQ§ﬂxﬁﬂiﬁkﬂgrﬁﬂﬂﬁﬁﬁﬁwﬁ a%%@ﬁdimgstocéhﬁiﬁu?ﬁy

tnfornatlon and said.-
comprlslng the steps of:

finding'agﬁacket array with a ?aaket arrival time
at.a‘deletion.startapbint coinctding‘with‘or sacceeding
_saidfatart,timeibf said tiﬁé,axis 6faaid'afrival—time_
infarmatipn;. . |
abbtaining an}entry pdint.at a tima.coinqiding-ﬁith
or succaading said paékat arrivalftimaat said.deletion’ |
';staftzpoiat on said time a#is.of said:afrifal_#ime
1iaformation'of saiq ﬁacketrarraytiand |
contrpllingdéiatiqnbf'a portionrsucceediné an:
-address asaoqiatéd with saidlﬁiﬁe-of.said entry-pbintt
41 . A data-editiﬁg apparatus-accordiag to claim 38,
- camprising the Steps.df: | |
‘ finding arpacket a;iay_with a paaket arrival- time
, at a deletion eﬁd poiat-coiﬁcidingﬁﬁitﬁ,or-éuccaéding
.said start time of said ttme-axis-of~said'arrival—time
information;
obtaining an'entrf point at‘a.time’cdinciding with
N tor preCedinQ said packet arrivalntimelat.said déieﬁion

start point on said time axis of said arrival-time
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second continuity informati on which are created by said creation neans,
~when'said first map information is used, -and said secon#Z0 ¢ieptiaddi ty
information created by said creation neans when said second map
information is used. 46. A data recording apparatus according to claim _
45, wherein said first map information is referred to as- EP-map and said
second. map i nformation is referred to as  TU map. 47. A data recording
apparatus according to claim 45, wherein said recording neans updates said
first contan|t%ﬁ|nfornat| n_an sald second gontinuity information when:

FRP P SHati 57 1% RS Al T Wpd 4t sai d second continuity

sai d frrsfnnapl
i nformati on when said _second map.i nformation is used. 48. A data recording
‘et hod conpr|3|n@ongrﬁ}%b??oﬂeéﬁgbonmﬁﬁcﬁ PQré%QBuPéﬁcﬁgﬂnéréﬁtlng 191 20
May 2005 first continuity information representi, continuity of first .
time infoPHAEFER afgosdasrd @dittt maAldy Hisrorafats redprgs @ftidg continuity
of second. time information when first map information is used as nap

i nformation showthg a aladta (ﬁﬂbem@emmwé afiiwm@ramo@ @4ta data st ream

i ncl.uding an array of
edltlng apparatus comprlslng
--a controller_for'managlng é-data_stream on the
_'bésig-qf a packet‘érfay including né_diséonfinuity of
faf;ival—tiﬁe informaﬁi6n showing'an éfrivai ;ime of a
packet}‘énd‘“ |

‘a user:iﬁteffaée‘for‘igsuing a,cqmmand'to.déiete é
:pértiéﬁjof'said data:stream,

'WEerein. when a'poﬁmand‘to deleté'a portion of
ééia da;é étream is issﬁed,,sa;d éontrollgr executes
conf;olkto_add érstart time of a time axis of said.
arrival;timé ianrmation fbr‘each packet array.

.43. Anpfograﬁ-storage mediﬁm for storing'a
cdmpufer~réadable program to be-éxecutea by'a'computer

"for control@iﬁg a data editipg apparafus.comprisiné:

_a.controllef for managing'a data stream on the
'basis of a packet arraf.including?no diécontinuity of
arrival-time information showing an arrivalitime:of a

"pécket;;and |
_ ‘.. ..a.user interface for issuing a command to delete a

portion of said=dataustieam,
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packets and their addresses; and said second continuity information when
second map i nformation is used as said map i nformation; 2amdyar@sor di ng
.step, -which is executed for.recording: -said first continuity information
and said second continuity information, which: are created in processing
carried . out at said creation step, when said first map information is used
~ ‘and said. second continuity information created in processing carriedout at
-said creation step when said second map -information is used. 49. A program
storage nedium fQr staring.a_ cor uter-,'adqgle rogramt.o be executed by a
_conputer, conpri"SiHGE %’r,heea iaonrzpoﬂ“baif‘{ \i‘)_h‘? c,e]i'%geexecpu re%lcfnoro_%r eating:
first contingi%g i nformation regrege ting' continuity of first time
i nfor mat i ¥ht Gt ScdhbeaBols. tssued. _s2199CRRITHO8T ESAFPAGPty i nformation
representing continuitg of second_  tinme information when first map
i -nfor mat | GARFECOLsER 24d #mpLaRFoF HBEi ©F dh&WMRg2E1FePAt FBAdbet ween time.
information. of a data streamincluding an-array of packets and their
" addressesfirmkgrl-time information for each packet ‘array. L

44 . A‘ﬁrogfam_to be executed by q computer;for
é@ﬁtrblliﬁg a'data editiﬁg appératué comprising:

| a coﬁtrqlléi fqr ﬁahaging‘aidafa:étream'on-the
bésis_éf a'packe#-airgy_inciqding no discontinuit? of
a;;iva1-£imé infé;mation showing'én arri?al timerbf a

baékét;_and

a user interface for issuing a command to delete a

portion of said data stream,

wheiéih, whén agcdﬁﬁand'to de;ete.aaportioﬁ:bf
_lsaid-data séfe%m is iésued,jsaid-controllerlexecutes
éoﬁﬁrql fd add.d start time'of a time a#is of éaid:.
arriva1+timé infﬁrmatioﬁ for'eaéh packét:array;
O -:45; 2 data rééording apparatﬂS'comﬁriSing:;
.creatioﬁ means.which is ﬁsed for‘creating:
firsﬁ continuity informétioﬂ fepreséﬁting
Qontinuitf of first time information and second
-céntinuity information:represenﬁing'confiﬁuity;ofssecond
- time information wﬁén fifst map informétioh iénto be used
" - - as map inférmation'showingfa,reiatidn between time

information of a data stream imcluding an array of
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sai d second contan|ty |nfornat|on mhen- second: nap informatjon is used as
said map information;  and a recording step, which is exacubgecober .
recording: said first continuity information and said second continuity
inforrmati on, which are created in processing carried out at said creation
step, when sai.d first map infornation s used; and said second continuity
information created in processing carried out at said creation step when
said second map information is used. 50. :A. progran1to be .executed by a
conmputer, ~-conprising: a creation step, which is executed for creating:

first conPﬁﬁﬁﬁﬁF iaido rtetiiro @ ddaesssent iamg continuity of first tine

i nformation and second continuity information representing continuity of.
second tine informatiomiwhesedindtcompinwf oy netfomasiasedchas map

i nformati on showi ng a relation between tinme 193 20 May 2005 information of

a data stseapnidnalapdiing camaibay il tpaekets cdncst kaiid ad@ﬁesses ‘and said.
second continuity information when second map information is used as said-
map infor MBEb@matcidfd and - L R | |
recgrding:means;‘ﬁhi¢h:is_hsed fbf recéfding:
said,firstwcéﬁtinuity information'and éaidf
seéond-continuity;informétiﬁﬁ{'which ére creatéd by said
.cfeation meansjiwhgﬁ.said firét_map informaﬁiqn ié_uséd;
“and o | | |
.Vsaid‘secbnd Continuity'informatiop cfeéted‘
rbﬁ said'creation‘means wheﬁ said second map;ipférmation
ié uéed;_ | | |
46ﬂ' A déta recofding appargtus-aCCordihé to ciaim"
45{-whe£eiﬁ,said fifst‘mép information is réfefred tp'as.
‘EP_map and‘said second map information is referred to-as
gfq_hab; | |
47. A dété reéofaing apparatus according to éléim'
45, wherein?said-fecqrding méans updateé said-fifst |
 §ontinuity-info;mati0n éﬁd‘said sécond cpntinuity
rinformation whéﬁrsaid first map information is'ﬁsed“and
 Aupdates séid-second continuity ihformaticn when said
.;seCOnd mab information.is used.
s o 48. A:data recording metﬁod-cbmprisiqg:

a creation step, which is executed for creating:
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~a recording step, which is-executed for recording: sald first continuity
information and said second continuity information, whizhMayeo¢beated in
.processing carried -out ‘at said creation step, when sai d- first map
_|nfornat|on is used: and said second continuity information created in
processing carried out at said creation step when said second map
information is used. 51. A data récording apparatus conpr|5|ng

" deternination means for deternmining a type of an operation to. record a

dat a strean1|nclud|ng an array of packets; control unit, mhlch is used for

creating: first tine- a£ﬁ§5FnFGWﬁ&ﬁqdﬁYiéﬁﬁ?ggﬁﬁlﬁ@ & ePHEFENHING of fir st

~time information and second tinme-axis information representing a tinme.axis

of second°®RkEnui®Y opfafibati fingi dnferephinat PR Aeamsddet er m nes t hat
said type of said repordlng operation is a first @ypg,_salq second
tine-axiSC¢m#xmmatYonnf¢rmatdon194pzesﬂaylzgoaondenelnynaf|sacnnans
~determ nes that said type of said. ‘recording operation is a second type;
“and recordimg imférmawlch vsensefirtormapconfongatibirss caadiasity
information and.said second continuity information if said type of said
: map 1nf0rmat10n show1ng a. relation between t1me
1nformation of‘a data séréam inc1uding'an array 6f
-packéts'and their-addfessés;‘and : |
| "said Seépnd.cohtiﬁﬁity infprmation-when
'ﬁecond maﬁ information is ﬁsé& as said méé information{
and N | o
-aVreqording‘steb, whiéh is éxécgted fbr_iecording}'
séid first goﬁtinuity iﬁformatioﬂﬁand said'
-secdﬁdlcdnﬁinuity ihformation@ which are cfgated in
prcééééing;carpied oﬁt at-said”qreétion step, when said
'fi;st'map.infogmation is-ﬁsed; and ‘ :
| said second c0ptihﬁity information créated
iﬁ processing éarried*oﬁt‘at'said creationistep'whén said
second mapriﬁfofmation is used.
49 -Aprograﬁ-storageumedium for-sféring a
.computer-readable progfém to be executed;byra computer,
comprising: 1 | | |
#“_ S a creation step, ﬁhich is’ executed foffcreéting;
- first cOntipuity*inforﬁatiqn‘repreSentihg;

continuity of first time informﬁtibn'and second
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recording operation is deternmined to be said first type; and second
continuity information i.f said type of said recording, openatiosi S
determined to be said st ." 52. A data recordi ng apparatus -according to
claim 51, wherein said control unit creates: first map information based
on the tinme information.of said data stream and recordi ng addresses if
said type of said recording operation is determined to be said first type;
and second map |nfornat|on based on the arrival- time information of said
packets and recor ddresses if said type -of said recordin eration .
is deterni ﬁélélflbu qé%%“‘?}&é’ﬁld GRS S SAHdt rggalci?nrtééﬂjr]diyndj rﬁetcgqnéﬁor ds said
first map |anrnat|on or second map information. 53. A data recording
appar at us é@@oﬁﬂlﬁﬁmPGlépaWﬁ@n1§51?G-W@P A gt L O e i UF aShiaF f i r st
tine-axis information iis tinme-axis information of tine information ,
gener at ed™8R £RECEASIS08f shoatiage fe aaliakd amfbstvestarort igfe sai d data stream

and sald second tine-axis information is time- axi s
‘ information:of a data stream 1nclud1ng an array of

packets and.their addresses; and
" said second continuity information when

second map information is used as said map information:-

and

~a recording step, which is executed for recordinga-

said first continuity information and said

second continuity information, which are created in
processing carried out at said creation step, when said
_first map information is used; and

said second continuity information created

“in processiﬁg carried out at said creatién step whén said
 secopd,maprinformétion isjused.
56! iA.program to be exééutéd'by‘é’éompuﬁer,
-coéprisiﬂg:
a_;reation step, wﬁich is executed for creatiqg:
first épntinuity infdrmétibn representing
‘continuity of firsﬁ time.iﬁquﬁatipn and second
continuitytiﬁformétiOn repfeéentiﬁg Continuiﬁyrof_secoﬁd
- ‘time information when first map infofmationlis used as

map information showing a relation between time
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information of tine information generated on the basis of arrival tines of
sai d packets. 54 . A data recording nethod conprising: azdetserziosation step
of determning, a type. of ‘an operation to record a data stream i ncl uding
~an array of packets; a control. step, which is executed for cleating:
~first tine-axis information representing a .tinme axis of first tinme
~information and second tine-axis information representing a tinme axis of
second tine  information if said type of said recording operation is’

deter M'negn%gr%e Ak st typein rrocessicr}]q_}#arri ed out - at_sai'd _
det erni nat T'oR "SEepL s &id % EE0Rd HHRERAY THI Bt GH 1Y A d  type of said
recor di ng opgrati on is determined-to be a second type in processing.
carried olfft€ tha_iaﬁddé:ﬂ"&lrﬁ REGT6 5%%p;*%hd a recording step, which is
~executed for recording: first continuity information and said 196 20 My
2005 second Conti nuit 3+ oF$RATDCIRE SRR HCY ypriermahian ¥eedr di ng
~operation is determined to be-said first type;.- and second continuity
i nformati 8ACPRAsERE dpfershtdgnd isedsrdi g cpdrdatria it atadrimmed to be
said - . ' : S o o S :
S and
a recording step, which is executed for recording{
- said first continuity information aﬁd_said
' secdnd"continuity information, which are created in
'p;ocessing'éarriea éﬁt at said creatioh step, when said
first map information'is used; and
‘said seéond'continuity information,éreated
‘in'pfocessing¢carried.dut at said creation step when said.
second map iﬁformation’is used.
5L. A data”fécording apparatus cbmprisiﬁg:
determination means for detérminiﬁg a'type'bf an
operation to record a data stream‘includingVan:array of
packets;
control gnit,rwhich-is used for creating:
first time-axis infprmation ;epreSénting a
time axis_of first time information'and secon& time-axis
information representing a time axis of second time
information if said determination means detérmines'that'
- said type of said recbrding operation-isra'firstrtype:

said second time-axis information if said
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second type. 55. A program storage nmedium for storing a conputer-readable
programto be executed by a conputer conprising: a detefgmvaatioon step of
determ ning a type of an operation to record a data streamincluding an
array of packets; a control step, which is executed for creating: first
time-axis information representing a tinme axis of first tine information
~and second tinme-axis information representing a tinme axis of second tine

Information bbteahinkyPenChean utEeARMAY ORSL A ON dybe it Gied L0 be

first type in processing carried out at said determn on step; said

second tine-géggrggaggggﬁgggigk said Sgggﬁdogy§ngaé§cording operation is

determned to type in processing carri out at said
-determ nation step;_and a. recordin . Whi ch h§ executed for recording:

197 20 May 2005 fitSEOTHHT ntitty i SJ% it 3 Sth o Yai &R *cont i nui ty

information if said type of, said recording, qperation is determned to be
said first type; and sec5%&SEOEFP%&PP9tVnﬂ8%ﬁEPP hOPf 284 #¥1Ype of said

recording operatiqQn is ¢determ ned to-be sa
' _g psecong contgnufty Engormatfon ig said type of said

recording operation is determined to be said first type:;
and
second continuity information if said
type of said recording, operation is determined to be said
seaadd type.
52. A data recording apparatus according to claim
51, wherein
said control unit creates:
first map information based on the time
" information of said data stream .and recording addresses
if said type of said recording operation is determined to
be said first type: and
second map information based on the arrival-
time information of saild packets and recording addresses
if said type of said recording operation is determined to
be said second type; and
said recording unit records said first map

information or second map information.

7 : 53. A data recording apparatus according to claim
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second type. 56. A programto be executed by a conputer, said program
conprising: a determ nation step of determ ning a type afoc agy 20pgration to
record a data streamincluding an array of packets; a control step, which
is executed for.creating: first tine-axis information representing a tine
axis of first time information and second tinme-axis information
representing a time axis of second tine information if said type of said
recordi ng ogr@rratwftﬁif@é“l determned to be a first type in processing carried
out at sai.d determ nation step; said second tine-axis information if said
‘type of said recordaig dpesat itdme-axdet énfomedttionbe satisecaxdst ype in
processing carried out at said determ nation step; and a recording step,
whi ch is exédeifiethafcdonr efordingginfd9fiallolvbyeRbated | S5t LiCOMNbASME tof
information and said second continuity information if said type of said
recording oRMeAanRR-tS rdetigiAEment iich er sk fddtsed d8MReimAnghqg second
‘continuity information if said type of said recording operation is
determined to be sghdyq $8eBAH tYRE-axis information is time-axis
information of time information generated on the basis of
arrival times of said packets.,
54 . A data recording method comprising:
-a determination step of determining, a type of an
operation to record a data stream including an array of
packets;
a control step, which is executed for creating:
first time-axis information representing a
time axis of first time information and second time-axis
information representing a time axis of second time
information if said type of said recording operation is
determined to be a first type in processing carried out
at said determination step;
said second time-axis information if said
type of said recording operation is determined to be a
second type in processing carried out at said
determination step; and

a recording step, which is executed for recording:

first continuity information and said
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57. A data reproduction apparatus for reproducing a data stream i ncluding
an array of packets froman information recording, nediaimiacaopsi sing:
reproducti on neans for reproducing at |east one of first tine-axis
information representing a tine axis of- first tinme informati on and second
time-axis information representing a time axis of second time information
from said information recording nmedium and control nmeans for controlling

reproduct i ons@koHat Bont L AM 881 Onrb Pt MBLT 9B gsﬁarékge gedsymzon the basis
of information reproduced by said reproduction neans. 58. A data

feprOdUC_tloanE&P@ﬂ@ £k Y, aidyaa@ceﬁﬁn{e@%'b%n s%%ﬁr A4S tOhe;
reproduci ng a data stream including an array of packets from a

information ,recording medium conprising: a reproduction step of
reproducing at |east one of first tine-axis information representing a
time axis of 199 20 May 2005 first,time information and second tinme-axis
i'nformation representings%???ﬂnc%&ﬁ%PQﬁt%é%%ﬁﬁF%qqﬁQW AforsRati on from said
information recording nedium and a control step of controlling .

repr oduct i ont¥#e ¥t UG FRLHU onPEekation fecerirrgined tenlm $3d basi s

of information reproduced in processing carried out at said reproduction
step. . second type.

55. A program steorage medium for storing a
computer-readable program to be executed by a computer

comprising:

a determination step of determining a type of an

operation to record a .data stream including an array of
packets;
a control step, which is executed for creating:

first time-axis information representing a

time axis of first time information and second time-axis
information representing a time axis of second time
information if said type of said recording operation is
determined to be a first type in processing carried out at
said determination step;

sald second time-axis information if said
type of said recording operation is determined to be a
second type in processing carried out at said
détermination step; and

a recording step, which is executed for recording:
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59. A program storage nedium for storing a conputer-readable programof a
data reproduction apparatus for reproduci ng a data streamincioadi ng an
array of packets ' from an information recording nmedium conprising: a
reproduction step of reproducing at |east one of first tine-axis
information representing a tinme axis of first tinme information and second
tinme-axis information representing a tinme axis of second tinme information

from said information recﬁﬂﬁ%dﬁ@n%mtyaﬂ%f%m&%%hohnét eRi8f se@shpol i ng
reproduction of data fromsaid information recor i ng nedi um on the basis

of '”fOrmté&ﬁ‘tiﬁ@ﬁ@%“ﬁﬁﬁohﬂa@i&gegf'leﬁaE 80oguLa2h 28Ld-argpr oduction

step. 60. A progran1t e execute conp con a data

_reproduction i a.data.stre nclud ng an array
of packets fr m an %a?)ég%%& |(%f]%ef et erIésc%a‘iH%

conprising: a reproductlon step, of reprqduci,ng at | east aone of flrst
time-axis information reprs(?scé’ﬁ‘ldi ﬁé’n&lﬂ%YaH%O&imatﬁ%tl % 59 nf or mat i on

and second tinme-axis infornat representing a_time axis of second tine
i nf or mati on F¥RMOSFH R nFor Jrr%ﬁl RISy e dietRrwiteh QRS daid ep of

~controlling reproducti on of data
second type.

56. A program to be executed by a computer, said
program comprising:

a determination step of determining a type of an
operation to record a data stream including an array of
.packets;

| a control step, which is executed for;creating:
first time-axis information representing a
time axis of first time information and second time-axis
information representing a time axis of second time
information if said type of said recording operation is
determined to be a first type in processing carried out
at said determination step;
said second time-axis information if said
type of said recording operation is determined to be a
second type in processing carried out at said
deﬁermination step; and

a recording step, which is executed for recording:
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fromsaid informati on recordi ng nedium on the basis of information
reproduced in processing carried out at said reproductizmnusyepos6l. A data
recordi ng apparatus for recording a. data streamincluding an array of
packets onto an information recording. nmedium conprising: acquisition
means for acquiring information on discontinuities of first time
information referred to by reproduction tines of said data stream and

. acquiring information Oan&%%O@bh%Ehhh%g 95fé§ﬁ99§oﬁ'QHd'QéP&”@éé&Hd
referred to by arrival tinmes of said packet and recording neans for

recording i nbghpBhhoRy sbﬁf&fﬁatﬁgﬁtbfrsgidneggé gESERNG! PULbYaphgSal d

second tine ornat on exists between a fi pac et array | udi ng

no. dlscontlng % IOHSf% cé#ééﬁ eg;oggg&; 5‘5ﬁgﬁgfﬁdecoﬁd packet

array, - whi ch. oms sai S pac array

di scontinuity of said first ti .20, May , 2 i nfornmation,
accordance with said acquPF&§" EEF8P fin 6ﬁy 4R §£W8t39§c6 t?ﬁ&ﬁtles 62. A

~data recordi p ratu accor to claim 49, erein said recording

nEansrfurthegg? d@? %ﬁﬂ%ﬁf%gCWﬁJ@5éPPnéstﬂﬁFeﬁmﬂPgéoﬁ?lm%l§®l%f sai d
second time inforpation exists in the event of an operation of a recording
pause/ pause F&FE¥5&YBEr ween a

S57. A data reproduction apparatus for reproducing
a data stream including an array of packets from an
infprmation recording, medium, comprising:

reproduction means for reproducing at least one of
first time-axis informétion .representing a time axis of

first time information and second time—axis information

representing a time axis of second time information from
said information recording medium; and
control means for controlling reproduction of data

from said. information recording medium on the basis of

information reproduced by said reproduction means.

58. A data reproduction method adopted by a data
reproduction apparatus for reproducing a data stream
including an array of packets from an information
recording mediumf comprising:

a reproduction step of reproducing at least one of

first time-axis information representing a time axis of
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process torecord said first packetarray and a process to record said

. second packet array. 63. A data recording method adopt edzd mag ata
-recordi ng apparatus for recording a data streamincluding an array of
packets onto an |nfornat|on recording nedium  conprising the steps of:
acquiring information on discontinuities of first time information

- referred to by reproduction tinmes of said data streamand acquiring
~information on- discontinuities of second tine information referred to by
arrival tinmes of sai d packets:; .and recording information show ng whet her or
‘not-a di §&8AL ﬁmtﬂ?ylaﬁomadm@c@rw@ siependh ftomeatixdseingtor magdtaneen a first
. packet array including no discontinuity of said first time information and
'a second- papkeseatiay, a whinehakdlsl ofis seaicohd itriste Hadleetmadrircay farh i ncl udes
‘ discontinuity of said first time information, in 202 20 May 2005

, accordanceamﬁthnsardaaﬁqultedorﬂﬁ@@wmbdamﬂqnammld discontinuities. 64. A
‘program-storage nmediumfor storing a ;conputer-readable programof a data

~ recordi ng -appar at Uson f 851 €665 GbAJcan 8aba1 shseampioghuding a8 ankay of
packets. onto an infornation recordi ng medium conprising the steps of:
h o .from séid'information recording medium on the basis of '
information reﬁfoduced iﬁ‘procéssingicarriédrdut at said-
reprdductibn étep. |
‘59, A'pfogram‘storage médium for storing a-
f.gampﬁter—reaaablé pfoéfam_of a,daﬁa_reproduction
. appa?atuS‘fdr repfoduciné é data stream iqcluding?gn
j'érray of'pgékété‘erm;an infﬁrmation recording’medium
:cbmp:iéiﬁg: |
: a'reproduétioﬁ s;ep of rebroducing'ét least one of
first timefaXis infbrmatién representing a time axis éf
first timerinfofmation ahd.second time-axis informétioﬁ
:eéresenting'a-time éxiS of second'time information from
7séid:iﬁformétionirecOrding mediﬁm; and. |
a éontrol steb of éont:olling-reproductipn of data
ffomiéaid information récording mediqh.on the basis of -
informatioh'feﬁioduced in proceésinélcarried oﬁt at said
feprdduction'step. |
60. A program to bé‘eXeéutedfby a.computer:for
"“_. .eoﬁtfolling é data reproduction appératus fqr reproduéing

afdéta stream inciudiﬁg-an'array of packets from an
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acquiring information on di scont i nui t i es. of first time i nf or mat i on
referred to by reproduction tines of said data stream andvagquicsi ng
information on discontinuities of second tine information referred to by
arrival times of said packets; and recording information show ng whether or’
not a discontinuity of said second tine information exists between a '
first packet array including no discontinuity. of said first tine’
informati on and a second packet array, which follows said first packet
array and jqr,]&cl udes. no _disconti nu.ié, of said fiyst tinme information, in.
accor dance* W V&% P a‘&%ﬁﬁ?%&i?rﬁ% i PP S discontinuities. 65. A
programto be executed by a conputer for contraolli g&ra data recordi ng
appar atus for re@oF@PRGIACtdara ssEPelh MFOFOdNTd anarts dpast packefs onto an
information.recording medi.um conprising. the steps.of: 203 20 May 2005 -
acqui ri ng fiHr feittieoTRorE diicums tian ixeprEs 1 ting 134 nelaafotirmtdfon referred
to by reproduction tines of said data stream and acquiring information on
di scont i nfiitises tgfmes dooivdkma thieori ot regd @ rigirey ragdi ¢ oliformrtiioral tines of
sai d packets; and recording information showi ng whet her or not a a
di scont i nuiepr ecfersding sedoime tdxies idff cramindIEisd sitrsformation from
' said information recording medium; and .
. é control stép-of controlling reproductién of data
from said-information;récbrding medium on the basis of.
infbrmation.reproduced in_prbcessing car;iéd cut at said
'reproduction step.
61. A .data recording apparatus for‘recording‘a 
" data stream including an array of packets onto an
‘.information'recording.médium, comprisiﬁg:

'acquisition'meéns forlacquiring infbrmation on -
'discéntinuitiesrof first time information reférredrto by
reproductionstimesLof sajid data stream and acqui:ing o
iﬁformatiOn;on disc0ntinuities of second time inforﬁation
referred to by arrivalrﬁimes of-said-packets; and

recording‘means'fo: recording information showing
whether or not: a’ discontinuity of said second time
information exists between a first packet-array_including'
no discontinuity of said first time information and a

second packet array,- which. follows said first packet

array and includes no discontinuity of said first time.
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bet ween a.first packet array-,including no discontinuity of said first
time information and a second packet array, which foll owsusaizdofirst
packet array and includes no discontinuity of said first time information,
in accordance with said acquired information on said discontinuities. 66.
- A data reproduction apparatus for reproducing a data streamincluding an
‘array .of .packets froman information. recording nedium conprising:.
reproduction neans for reproducing information , show ng whether or not a

- di scontinuity of second time information referred to by arrival tines of

'sai d packéfordgitdan heweirar danas aldketahd ragavheeddimforeation
discontinuity of first time information referred to by reproduction tines
of sai d damasagid ddmcand imuiddeend packet array, which follows said first
'jpacket array and includes no discontinuity of said first tinme information,
204 20 May 200562fr ondata rederdhhy oappacatdisngcapdidiny andctatir ol means
for controlling reproduction from said information recording mediumon the
“basi s of 4ionf emeation sea@ eduead g S@ichd epiOet | oscsB@ns. 67. A data
reproductlon met hod adopted by a data  reproduction apparatus f or

‘reproduci Rgrar8aka ost ﬁ%@@ca‘t’lﬁhlgudﬂlﬁgz an @irsl'@l-yn@fmpﬂﬁkeéﬁ d4am-an

: ;|nfornat|on

. second t1me 1nformat10n exlsts in the event of an
foperation of?a‘recording pause/pauae release betweeh a
"_ﬁroCeSS:toffecofd-said:first'packet~array and a procasa

'tO'recofd“said séCond packef arfay.

-631,7A data ¥eéording method adopted in a data
reCOrding aéparatus for"recarding aidataﬂstream includiﬁg
'an-array Of-‘backets.o;lt‘o:an-iﬁformation’:r'ecq_-rd':i;'r.lgrmediumf
pdmprising the}stepa'af: |

“acquifing inférmatibn on-ﬁiscdntinuities of ﬁirsﬁ
ﬁime'infqrmationrefa;rédto-by'reprodUCtidn times of
said datastream-and.acquiriné information on
'disdontinﬁities'of Second~£ime information”raferradrto by

~arrival times' of said‘packets; and’

recording ihformation shawing:whether or not a
diécéntinﬁity of said second time informafidn»exists

'”betweenva'firsthacket array including;no-discontinuity
of aaid“fifst-time'infofmation'andfa second backet-array,
Whiéh fallbws_said first packet arrayfand_includes ﬁd

discontinuity of said first time information, im-
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recordi ng .nmedi um conprising: a.reproduction step of. reproducing
informati on show ng whether or not a discontinuity of smceag Zoobe -
information referred to by arrival times of said packets exists between a
first packet array including no discontinuity of first time information’
-referred to by reproduction tines of said data streamand a second packet
array, -which follows said first packet array and includes no discontinuity
of said first tine infornation, fron1said i nformati on recordi ng nmedi un-
and a control

g ontn II|n %r qftlo fron1 salqilnfornatlon
recor-di ng #rédr ﬁP fi Vﬁ& bE&i BFq Mt i O Y epoddc &8 i processi ng
carried out at said. reproduction step 68. A program storage nedi um for
storing a 1€SHﬁGﬂBPlFé85ableprogran1of a data reproduction apparatus =
for-reproducing a data ‘streamincludi ng an 205 20 May 2005 - array of
packets from an ®hf oPm@HoST FeEhdiaty Melive ERFpFIRTHRY & reproduction
step. of reproducing information showi ng whether or not a discontinuity of
second t i remputityr ratfiahleebeprgrdnt ofby gartiay gle qondd dofapaird tiec ket s '
exi-sts between a first- packet array including no discontinuity of first
tine infofoat renordiegr eddababytream including an array of packets
onto én‘information_reoordingrmedium'comprising the steps
Cof:
acquiring information on discontinuities of first
*fiime information :eferréd,to'by reproduction times of .
said data Stream and acguiring information on
disoontinuities of 'second time. information referred to by
”jar;ival'times,of said packets: and
-recording'ihfogmation showing whether or not a -
‘discontiﬁuity-ofrsaid'second_time information exists
‘between a first packet'array inc¢luding no discontinuity
of said first time-ioformation_and a second packet array,
'Which folioWSJSdid first pécket-array and includes no
-discontinuity of said first time information, in
accordance with said acquired information onrsaid
discontinuities.
65. A program to be executed by a computer for
controlling.a data recording apparatus:for'recordihg a

A data stream including-an array of packets onto an

information-recording medium, comprising- the steps of:
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reproduction tines of said data stream and a second packet array, which
‘follows said first packet array and _includes no discont2nuiay2008 said
first time informati-on, fromsaid information recording medium -and a
control step of controlling reproduction of data from said infornation
.recordi ng -nmedi umon the basis of information reproduced in processing -

- carried out at said reproduction step 69. A programto be executed by a
~conputer for “controlling a data reproduction apparatus for reproducing a
- data streamincluding an arrﬁﬁﬁmaa ackets froman inf.ormation recordrng

“medi um sai-d. progfait EoRPri8 PBpPBdG&FFBHtéPBﬁtdﬁsrQﬁrédﬁéﬁng
i nformati-on show ng whether or not a discontinuity of second time .
| |nfornati6ﬁmﬁeﬂ€ﬁPé&aF6°Byr&ﬁﬁﬁ¥§ﬁ oy gfersdnPaetsinesiast s bet ween a
first packet array including no discontinuity of first time information
reéferred. @iy 3268 2¢rRay 2005acauprddgctindrermatdonoforsai d data stream and
~a second- packet array, which follows said first packet array and includes
no dlsconﬁuﬁupnyluhlsaed bifr s cbindte tiimieo rimeftoroma,t i ofr ara feaiwkd nfcorkmat | on
recording medium and a control step of controlling reproduction of data
'_fron1saidakmﬁaamatﬁmasrecosdﬁdgpﬁEGEMﬁloanﬁhe‘basis of information.
reproduced in processing. carried out at said’ .
recordlng 1nformat10n show1ng whether or not a .
'“discontlnulty of said second time information exists
“betweén a first packet'arfay‘including nb discontinuity
of;séid first time information and a'second.packet'arfay,
which fbllpws'said first packet array and ‘includes-no
ldisContinuity of 'said first time informatioh,-in f
 agcordance wiﬁh-said'écquired‘iﬁfdrmatiOn on said - -
discontinuitiés.
" 66. A data reproduction'appafatuS‘for‘reproducing
a data -stream iﬁcluding an array of packets from an - -
iﬁfdrmatidn,recording medium, comprising:
IR : reproduction'means‘for*reproducing information -
“.showing whether o:-not,a'discontinuity of second time
'information referred-to;by'arrival times-of-said_paékets
ekists;between a first packet array including no
discontinuity of first time_information~referred to by
-~ reproduction times of said data ‘stream and a second

o packet array, which follows said first ‘packet array and

includes no discontinuity of said first time information,
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reproduction step. 70. A data recording medi um for ‘storing. data. recorded
by a data. recording apparatus conprising: first detectizonmaganssfor
detecting a discontinuity of first time information referred to by
reproduction tines of a data stream i ncl udi ng  packets; and second
detection means for detecting a discontinuity of second tine information
‘referred to by arrival tines -of said packets, 207 20 May 2005 wherein
said data recording nmedium al so used for storing information show ng"
whet her or. not a, .di,scontinuity of said:second tine jnformation exists
betmeen.afFPPsFaﬁQC&BEQ£W%£}qquﬁQHﬁr 0o TS0t i9ff ty  of said first tine
information and a second packet array, which follows said first packet
array and incl udenhbCl dr8eBAt FALI £9DtEPLLAPE FPP§PdPFﬁé°Pn¥6?ﬂation,,208
20 May .2005 - 71. .A data reproduction apparatus for reproducing .a data .
stream i néR&di Agfanmairigy ofcpacikieys meddmmarpn ithfeomeetiiso®fr ecor di ng medi um
for storing said. data stream conprising: reproduction. nmeans for
repr oduci hgfpmhatiati orproshgwidnpywsetilde regrodatc td odi e@misi.nui ty of second
time - S ‘ S ‘ S -
‘ " 67. A data reproduction method adopted by a data
rep:oduétion apparatus for réproducing a data stream
including an array of,paékets from an information
'-recording‘medium, comprising:
a repr_odu_'ctionﬁstep of. réproducing information
shbWing whgther or not a;discontiﬁuity of second time
‘information referred‘to by arrival.timeé_of.séid paqketsr_
exists between a first packet array including no
-discontiﬁuity of first time information referred to by
feproduction times of‘said data stream and a second .
packet array, which follows said first packet-array_and
includes no discohtiﬁuity of said first time information,
“from said information recording medium; and
.a-contrpl step of.contxoiling reproduction from B
Asaid informétion recording medium on the basis of
inf0rmation:reproduced'in-processing carried out at said
reproduction stépt
68. A program storage medium for .storing a

- compﬂter—readable program of a data reproduction

apparatus for.réproduCing_a data stream including an
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information referred to by arrival tinmes of said packets exists between a
first packet array including no 205 20, May 2005 di scontd mdistapcef first
~.time information and a second packet array follow ng said first packet
“array and including no discontinuity of said first time. information; and
control neans for controlling repfoduction of said data stream from said
“information recording -mediumon the basis of said'information. 72. A data
‘reproduction apparatus according.to claim71, said data reproduction
apparatus further havin% %eneratiqn means for generating. reference tine
. i nformat | BATREF 8Fr BACKETEy L8Md 28 dBARTIRME OPNFECRECIHA MRAHBI n: said
~reproduction neans reproduces sai d second packet array after said first
packet ar FapprigAdgsai d control neans reproduces said first and second
packet arrays on the basis of continuous values of sai-d reference tine
~information i f o Yescobtdnlodys oép saf dresecdnding nénfofozphdn on exi st's
", bet'ween said first packet array and said second packet array. 73. A data
repr oduct shawappawhtuBeaceor dbRgat disebaitimél tysaifdsdabadr epmeducti on
apparatus further having generation nmeans for generating reference tine
' information referred to by arrival times of said packets

exists between a first packet array including no
‘discontinuity of first time information referred to by

reproduction times of said data stream and a second

_ﬁécket a;ray; ﬁhich fqllqws said first packet drray and
minciudes né aisqontinﬁi;y of said first time_infbrmation,
- from éaid-iniormation fecOrding mediﬁm; and |
.é'contfpi~step-of controlling.reproductidnfaf data
_from.ééid infdrmationlrecording.medium'6n'the basis of
'rinforﬁationAreprcauced'ih processing,cairied out at said'
rgproductidn-step;  |
69. A progfam to be executed by a computer for
AContrcllingla data reproduction apparatusifor reproducing
a data stream inCluding an érray of packeﬁs from”an‘
iﬁformation recofding medium, 'said program Qbmprising:
a reproduction step of reproducing ‘information
showing whether ox not é discontinuityﬁof sécond time
 _informatioﬁ referred to by érfival times of said packets
A . exiSts;betﬁeen a first packet afray?including ﬁ§

discontinuity of first time infofmationArefefred-to.by
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|nfornat|on referred to by sard second trne |nfornat|on mherein 210 .. .20
May 2005  sai-d reproduction: neans .t eproduces sai d seconcg M@@Kﬁbsarray
after said first packet -array.; and said control neans réesets a clock val ue
of said reference tine |nfornat|on prior to reproduction of said second
packet-array.if a: drscontrnurty of said second. tine information exists
bet ween said first. packet array and ‘sai d second packet array. 74. A.data
reproduct]on nmet hod adopted by-'a.data reproduction apparat us for.

reproduct ngegdgha i ML nckudked A0A" Lax.of RaGks! s from an

i nformation recordrng rumuse orrng Sartt
conprisin % teps of: .re roﬂ i nf ormati on showi ng whet her. or not a.
discontin%f o Setdhd Y?h@h ?ﬁ#ﬂgfrﬁﬁl?g?eFFEdPﬁc59t éFFPVaPnﬁrnes of
sai d packels ex#sts bet ween a firfst Facket array including no . :
di scont i nUTSF 1T it 14 SRR MebEYERT of2 AR ATSEcbhme phekermakiay,
follomrng said first packet array and including.no discontinuity of said.
first t| F?ﬂ(ﬁ%ﬁﬁ|kﬂ£°rmﬁﬁﬂQﬂnﬁ¢Q¢#¢¥@ﬂrm@@udmctam@ of. said data stream
from sard |nfornat|on recording mediumon, the basis of said information.
" a.control step of controlllng reproductlon of data o
from sald_lnfoxmatlon recerdlng medlum on the basis of
isfermaﬁion.repreduced in pfocessihg.carried out atgsaid
f_rebrd@uétion step.
~70. A data reeo;ding medium for storing. data’
reeorded by a data‘recofding.epperatus'compfising-
“first detectlon means for detectlng a dlscontlnulty
- of flrst tlme 1nformat10n referred to by reproductlon
tlmes of a data stream 1nc1ud1ng packets, and
second detectlon means for detectlng a

dlscontlnulty of second tlme 1nformat10n referred to by

arr;val tlmes of sald.packets,
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75. A’'program storage medium for. storing a conputeér-readabl e programof a
data reproduction 211 20 May 2005 apparatus for reproducisngzacsata stream
including.an array. of packets-froman infornmation recording medium. ‘used
for storing said data stream conprising the steps.- of: reproducing o

i nformati on showi ng whether or -not a discontinuity of second tine. _
information referred to by . arrival tines of sai.d packets exists between a
first ‘packet array including no discontinuity of first time information .
and a second packelyndidedn fQiOWNGD A dbrdidFIimP@kRtaBES aYs&ddedncl udi ng
no di scontinuity of said first tinme information;. and controlling

reproducIicnggg:fﬁgg&ﬁkgfhéﬁigﬁu%%éﬁ%@gsQﬁgthggoggahggnarecordrng nediunion_

the basis of said™ informtion. programto bé executed by.a conputer

for  controldy g, f Al ¢ BF OLC | G0 G0PAE ALUS 1 PEhePE gfluCk by 12 data

stream i ncluding an arr of . packe s oman- 1 nformtion recorﬁing medi um
used for . stqri.n sagaggat str.eam _conprj Si the steps of:. reptoduci ng

| nf or mat | on POy e BACHRY S TAN stArl TALTE yRor ALeCoRERRREY .
information referred., to q¥ arrival tipmes of said packets .exists between a
first of said first time information and a seCond packet array,

whichvfollows-said first pécket array and includes no

. discontinuity of said first time information.
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packet array |nclud|ng no dlscontan|ty of. flrst time information and a-
second packet array follow ng said 212 20 My - 2005 - firsto pagkets array. and
including no discontinuity of said first tine information; and controlling

reproducti-on of said data streamfrom -said: i nf or mat i on recordlng medi um.on

the basis of said ‘information: -77. "‘A.data reproduction apparatius.for
reproducing a data streamincluding an array of- packets from an

i nformation-recordi ng nmedi umused for storing said data stream :
conprising: generaii orh nbasans ﬁéﬁrqﬁﬂﬁﬂiﬁnrEpﬁ&&@t@@Cﬁoflﬂ@pr¢dﬁ@ﬂm@lIOn
referred to by time information showing. arrival times. of said packet s,
repr oduct i andaeanstkeamr elamdu@ngg afd 926aRd oFagiRike i rhm Wi ch incl udes
no discontinuity of first time information and feollows a first packet
array incl ugEaemae: ofli $eQRlrdn gt Yoo w8 i | § 861 hFeshAEORAREI QRred

said first packet array; and control neans for resetting a ¢l ock. value of
said refeé@ﬂﬁﬁlgigg information prior to reproduction of said - second
packet array 1f a scontinuity of said tine infornation showi ng arriva
ts:aggfldogaiﬁla? pacike%;[ls()(ﬁl ]t.gnfll’?éieatl\lASeePOIsaI!.‘gp]];‘(li) 1.101 gcggkorr r@}_lognd Sal d

. showing whether or not a discontinuity of second time
information referred to by arrival times of said packets

‘exists between a first packet array inbluding no
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array. 78. A data reproduction nethod -adopted by a data 213 20 May 2005 .
reproduction apparatus-<for reproducing a data stfeam ingl wdiyngmoan array of
packets froman information -recording medi um for- storing said data stream
conprising: -a generation step of generating reference tine infornmatiaon
referred to by tinme information showing -arrival tinmes .of said packets;. a,
reproduction step of ieproducing a second packet array,. which includes no
di scantinuity.of first time .infornaticon-and follows a first packet array.- - |
i ncl udi ng. nelisatirgciontitnuidy Pfrsaitihér shfornrtiah oan@at hosecohier said . -
first packet.- array; and a-control step, which is:executed for resetting a

cl ock -val ue pafckea rrefyerRNCRWI AT 44 @F PRELONOREROE 4Pray. ah&Production of

said second packet array if a .discontinuity of said tine information
showi ng arr Ii)&@lludtiln@esl&fdi%%cqlmﬁkﬂ% &1 8L g bpLeen, sl d first packet

array and sai d second packet array. /9. A program storage nmediumfor- .
storing a. gg@ggﬁg&ikﬁgdégkp'progranlof a data reproduction apparatus for
reproduci ng a data stiréam i ncluding an array of  packets froman . '

i nformation recording.mediumifor.. - _ o . S :
a . coﬂt;of means for qoptrolling reproduction of said

| dé;a é#réaﬁ;from éaid info:maﬁioﬁ'recprdiﬁg médiﬁm‘on;ﬁhé
basis of ‘said iﬁformation. i
7é.,_a data reprgducfion appa;qtus;acbordiﬁgjfs )
'claim-?l,lsaid dapé reproductid#'apparatus further'haviqg
gehergtidn means for'generaping.reference.tim§ .; 3
infofmation referred té by séid éeéond-éime_infbrﬁaﬁioﬁ.‘_
.wherein:" | ‘l .
;Eaiﬁ reprod#ctipn means rgp?oduces Saidisecqnd
packgt a;réf éfter.sgid first:péckeé array{,and-

—'said‘coﬁtrol ﬁéans féproducés said first and secoﬁd
_pﬁcket arrays ﬁncthe basis of continuous yalues of said
referenge ﬁimefinformation if nb &iécﬁntinuity of said
second ‘time informétion exigts between said first péckeﬁ
array and said second packet array.

73 . A.dgta feproduction apparatus aéc;rdiﬁé to
claim 7}, said data repfodﬁction appgratué furtﬁer having
géneration_meahs-for genefating reference time

‘iﬁformatiop referred to by said sééond time information

wherein
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' storing:said-ﬁ% o\

storing said data_streanl‘conpriéingf, a generation step of genefating
reference time 214 20 May 2005 .. information referredd eabyzdosne
information showing - arrival tines of said packets; . a reproduction step

of reproducing a second;. packet array,  which: includes no discontinuity of -

first time information :and follows a first. packet array including. no,
di scontinuity of said first time information, after said first packet.. .

array; and a controlssi@prepbbalict $o8XRENAEIrERECE é@%t’gggaase%g&k'va' ue
of said reference time i-nformation prior to reproduction of sard second -

packet array pEcRedi 3600yi BykLy 95 153icd LT QT i on showi ng. arrival

times of sai'd packets exi'sts between .'Sai rst” packe array and said-
second packet array._ 80, A programto be executed by a c uter for '
control i ng a-datar%ﬂﬁ%xﬁﬁﬁ%iéﬂeﬁﬁ%?%tﬁ%S?B? ?eB}BéEcYﬂggBaoﬁaﬁélétream

i ncludi ng an arfa¥ of packets froman information: recording medi-um f or
§Preafi™e BABFMEFAGR RTdORelst FERTSCLEES téPTIgOferatidng
reference time information referred to by tine informati on show ng - o
arrival tinesSofoRYiRRphaRkerEraY iépﬁoé&é??&ﬁigvé§Y0pfrépﬁddﬁepmgda second
packet ‘ ﬁime-inﬁormation exists bétWegn_said;firSE-paCket'érrai o
and Séia seébﬁd padket array. |
74 . A data‘;éproduction metho& adoptéd bf'a.datg‘f
»rep£0dﬁ¢tién a?paratus fb;'?épréduciné a‘dafa streaﬁ'
inélﬁding.an afray of pgckets from.an infdrmation-
. recpfaing medium used fof stofiné-séid.data séréam,
compfising thé,s;eps df: |
'reprﬁdﬁéinglinférmation showing'whéfher_ﬁr'not a".
:diécdntinuity of:secoﬁd~time infofmatiqh feferred.to'by
‘ﬁfrival'tiﬁes of.Said padkets exists between.a first.
packet arrﬁy inciuding no discontinuity of first time
information and a second.packet array following séid
" first packet -array and including ﬁb discontinuity of saia
 first time information;'and |
' coﬁtfolling reproduction of said'data s£ream from
§aid information recording medium on the basis of séid
informatiéﬁ. |
75 . A program storage medium for stbring a

computer-readable program of a data reproduction
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array,. which includes no discontinuity of first tine information and
follows a first packet-array including no-215 . 20 May 200Bay dicsgontinuity
of said first time information, after said first packet array; and a
control step; whicch i.s executed for resetting a clock value of said
‘reference ti.-me information prior to reproduction of-said second packet
array if a discontinuity of said time.-information showing arrival: - .tines

of said 'pac'kgg%%géi@tssfggt ween 3 A Jd 1StaPAckals ean gﬁ_ u&{}gg sgj d second

packet array. . ABSTRACT "The pr.esent i nvention relates to a data -
recording appaLatus %%%%I e f praoperly. managi ng contents of data and :
: . ) ts T ordi :
reproducti on m%gr mat ron even%lrp?ﬂa_aﬁo_ﬁqyfgﬁ%q%tcﬁg :_c%%qlécﬂ[%g qEBY. 1f.oa .
porti on.of Cluis.g ig del $t ed so ,thg:] an ATC- sequence becones di sconti nuous,
the value of **67f E8F &FEI A% 57 14n ISFE Sdffait SMP LI MR gilihiHHERT the .
ATC-.sequence_j:ﬁ set so-that the value of stc id of each STC sequence - .
fol | owi ng t h8TATC di scontinuity does not change. stc_i'd of an STC sequence -
~ isan’ID for -identifying the STC sequence. -The present invention can be
~applied :to an operRR¥PCdeeireconfionmapiost sbawivgt shatheopbircabtdask.-
discontinuity of second time_information‘réferreﬁ to by
arrival times of said'packets exists between a first
paéket array iﬂcluﬁing no discéntihuitf_of first.ﬁime .
‘information and a secondvﬁécket-array following said"
£irst packet array ahdjincluding'no discontiﬁuiﬁy of said
‘first time information}fand
controlling“repfoducﬁi@h-pf said data stream from
Said information reéofding medium on the basis of séid
. information.
76 . A program to he executed by. a computer'fdr
controlling'a data'reproduction apparatus for reproduging
a data stream including an array of packets from an
information recording medium used for'stofing,said data
stream,  comprising the steps of:
reproducing information showing whether or not a
'discontinuity of second time information referred to by
arrival times of said packets exists between a first

packet array including no diécontinuity of first time

information and a secpnd'packet.array_ following said .
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' fifsf pécké; array 5nd inciﬁding'qd disconﬁiﬁﬁity Of %éid
‘first_time information;Aand |

controiiing ¥é£rodpbtibﬁ'of gaid data stream from
said'iﬁformationfecqfdiﬁglme&ium 6n the bééié 6f'said‘.
information. |

77 . A'&aéa reproduc;iép'app&ratﬁs.fof rep?odqcing
'.é.dataUStream inclgding'annarréyléf'paqkets'from'an |
ipformation'regording-medium’uée& qu éthing_saiﬁ déta
%treaﬁ, bomprisiqg: ' | |

‘jeneratiqn.means for Qene?ating réfeféﬁcé time
information réferred to 5y'timeliqforﬁa£i0n ghbwing7
'arriﬁa; times‘of said péékétg; |

| reproduction_means fdr'reprodﬁging a second ééckgf

) érréy, whiqh_inéiudes no discontinuity of first timé
infofmatioﬁ.énd-fﬁilows‘a first paqket.array iﬁcluding no
discontinuiﬁy_of said fifst time informaticn, after éaid
first packet'arraﬁ; and

-contfol meéns for reéétting a ciock value of said-
_feference time information prior to_reproducﬁibh'of said
second packet array.if a-discontinﬁity of sqid time
infbrmation showing.arrival times of said packets eiists'
bétweén said first ﬁackét array apd said seconé packet
érray. |

78 . A data reﬁroduction methad adopted by a data
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peﬁrodﬁc;ion-app;ratus:foffrebréducing é déta_étre§m
“including an‘array Of packéts fromtaq‘informatibn _
feéording.médium %drlsﬁoripg'said;daﬁa stream,
cb@brisiﬁﬁ: k e '

a geﬁerafion éfepvoﬁ_géneratiﬁé reference time
infofmation‘referfed'tovby time.ihformation showing
afriva} Eimés of‘éaié packét§; 

a reproduction step df iéproduciﬁg.a séébnd paéket
ugf?ay, which incl#dés ﬁ0 disconﬁinﬁit¥_of_fi;st.ﬁime
information andffollows a first'packet éfféy_includiﬁg #o_
disédﬁtiﬁuity of saiﬁ firstﬁtime infofma#ién, after said
firs£ packet é%ray}_éna | - |

a_conﬁrdl step, which 'is I-é.-xe_cu‘ted'fo.r' res-ettim_# a
" clock vﬁlﬁefof said réfereﬁceftime info?mation pri&r to
',.?eprodﬁcﬁion ofusaid second packet array if a |
. discontinuity of sgid time information showing arrival
tiﬁes of said éaékets exists between said first packet
‘array -and sai& secohd"packet_array;

79. A program storage_medium for stbfing a
cdmputer—readabie proéfam‘of a data'réprqduction
apparatus fof reproducing a data stream including an
| arfay of packets'from an informatibﬁ recording medium for
étoring said data stréam. éompriéing;

a generation step .of generating reference time
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.iﬁfo¥méti6q”féférredtd.by time‘iﬁfqimatibn_sﬁéﬁing
arrival times 6f_éaidipa¢kets; |

.a:reprdéuétion step dﬁ'rebrpd@cing a secohdjpacket:i
array, whiéh;includes‘nd.discontiﬁuity:offirst'timé'
‘:informatiqnfand foilows_a.}irsf péckeﬁ,érray inéluaihglné
discont#nﬁity 0f said~fi?st'£imé inf@rmétioﬁ,_after_éaid_
”first'packe;'gfraf;énd | |

a control step, which ;é éxecﬁtéﬁ:fé?-résettingfé-w
c}ock.value pfiséid reference timé,infgrmatigg prior tp 
;eprodﬁetiandf said second packét aiiay'if a
.discoﬁtinuify of_;aid'time inforﬁaﬁion-éhoWing_arrival
.timeé of-é@id‘paékegs_exists‘5étwgen-said first ﬁaékeﬁ:
afray_and'said second packet“array.:'

80. - A program to:bé executed‘by a'computér for
éontrqlling.a-daﬁa reproducﬁionrapparatus fof feproducing
& data stream including an array of packets_frbﬁ an
informatién,reéording medium for storing said. data streamf
:Eomprising; | |

- a Qenerhtion step of ggnerating'feference time
jnformation réferred to by time information showing
-arri§a1 tiﬁeé of said‘packeﬁs;

a feproduction step of répfoducigg a second packet

array,- which inclﬁdes no discontinuity of first time

information and follows a first packet array including no
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dlscontlnulty of said flrst tlme 1nformat10n,‘after said

flrst packet array: and

a control step, Wthh 1s-executed for resettlng a
,clock value of sald‘refefence tlme-lnformatlon prlér.to
reproductlon 6f sald second packet array 1f a o
.-dlscontlnulty of sald tlme 1nformat10n show1ng arrlval
times of sald-packets exists.between'said first packet

darray and said second backet array..
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VABSTRACT
_The‘present inventiqﬁrfelates ﬁb a data rECording
'épparaéus capaﬁleiof pfoperly managing confenﬁé of-daté
:  and:feproduction'inférmatidn eveﬁ:if a portionrofrthe
data'is déletedQ If a portiQn of Clip is aeletéd:so that
fﬁnlATC{Séquence bécdﬁéé discoﬁtinuoué, the wvalue of_"
-oﬁfset;STé_ia for an STcmseQuénce'atrthe bégiqﬁing Qf the
'ATé-sequence‘is ééf SO'thatithé vaiﬁebf.sfc;id bf5éach
STC—sequépge follpwing ﬁhé ATC.discontihuity doés‘not_
:@hange.- sﬁcqid 0f aﬁ STC;Seqﬁeﬁcé ié,an Iﬁ fér
1ideﬁ£if§ipg thé‘SfC-seQuendé. The-present invénﬁidn:cah

.‘be_applied§to_an operation to record an AV stream onto an

optical'disk.
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