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Technical Field The present invention relates generally to
transm ssion apparatus and a data transm ssion nethod and, nore*
particularly, to a data transm ssion apparatus and a nethod thereof and

further a data processing apparatus and a nethod thereof f
managi ng data contents. and reproduction information recoraﬁmmﬂmmmlmﬂm
recording nediumeven after the editing of the recorded dat'a” contents.

Background Art Recently, various types of optical disks are beiRg" proposed
as di sk-type information recording]ﬂgdia ich are for use on
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gi gabytes, which are highly expected as nedia for recordi ngsAM{Audi 0

Visual ) signals such as video signals. The sources (or the su&plﬁ sour ces)
of digital AVaspghzpsspgsgéon Apparatus And Data Transmission thod

Technical Field

The present invention felates generally to a data
transmission apparatus and a data transmission method and,
more particularly, to a data transmission apparatus and a
method thereof and further a data processing apparatus
and a method thereof for properly managing data contents
and reproduction information recorded to a recording
medium even after the editing of the recorded data

contents.

Background Art

‘Recently, various types of optical disks are being
proposed as disk-type information recording media which
are for use on recording/reproducing apparatuses in a
detachable manner. These recordable optical disks are
being proposed as mass storage media of several gigabyﬁes,
which are highly expected as media for recording AV
(Audio Visual) signals such as video signals. The sources
(or the supply sources) of digital AV signals.to be

recorded on recordable optical disks include CS digital



recorded on recordable optical disks include CS digital 1 satellite
broadcast and BS digital broadcast signals and, in the future, digital
ground- based tel evision broadcast signals. CGenerally, the digital video
signals supplied from these sources are inmage-conpressed by MPE&R (Mvi ng
Picture Experts Goup 2). Each recording apparatus has its unique
recording rate. Wien the digital video signals of digital broadcasting are
recorded by use of conventional consunmer video storage nmedia, the digital
vi deo signals are decoded to performband limtation before being recorded

in the case of al_og, recording. ernatively, in the case qf digjtal
recordi ng sﬁ@ﬁeggltﬁPEéfa$9$55,aﬁﬁéé% 9%&&5,ﬁa§&°6@%ﬁﬁgyﬁﬁ%n Pd&8S! the
digital video signals are decaqdedq once and encoded agai,n ith the

devi ce- uni qd& Fb%o Githg er afd % eﬁE@HP%@gaéﬁgoiéi lﬁﬁ9§ng&§4ﬁﬁsFecorded.
However, the above-nentioned recording schemes involve the degradation in
pi cture qualSi@Radécause the supplied bit streams are decoded once and then
band- limted and encoded again before being recorded. Wen_
picture-conpressengngr@éleiehal§laiéa#e&ba§@d§lgﬂaiﬁesuPPéhgﬂe?rP@te of

the inputted digital signals does not exceed the recording rate of the
recor di ng/ r §pesduciongces are image-compressed by MPEG2 (Moving

Picture Experts Group 2). Each recording apparatus has
its unique recording rate. When the digital video signals
of digital broadcasting are recorded by use of
conventional consumer video storage media, the digital
video signals are decoded to perform band limitation
before being recorded in the case of analog recording.
Alternatively, in the case of digital recording such as
MPEGl Video, MPEG2 Video, and DV (Digital Video), the
digital video signals are decoded once and encoded again
with the device-unique recording rate and encoding
algorithm before being recorded.

However, the above-mentioned recording schemes
involve the degradation in picture quality because the
supplied bit streams are decoded once and then band-
limited and encoded again before being recorded. When
picture-compressed digital signals are recorded, if the
transfer rate of the inputted digital signals does not
exceed the recording rate of the recording/reproducing

apparatus used, a recording method in which the supplied



apparatus used, a recording nethod in which the supplied 2 bit streans are
directed recorded w thout decoding and re-encoding |east degrades the
picture quality. However, if the transfer rate of the picture-conpressed
digital signals exceeds the recording rate of a disk of recording nedium
it is required for the recording/reproducing apparatus to re-encode the
digital signals for recording so that the transfer rate after the decoding
on the recording/reproduci ng apparatus becones |less than the upper limt
of the disk recording rate. If a digital signal is transmtted by a
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eas wast of GRS ORN Hin SRR (5HIPEEST afihy FHEGRR i & % apEORELBRd ng
apparatus in which the recording rate is fixed because the rotary head has
a fixed rotdtfi b tagssderriate iof tthe PUCHE S FARRLST a5 idited]
broadcasti ng beconmes the mai nstream broadcasting, such
recor di ng/ r SHIBAIS BF CARSSE I deedigairalke &F o edFkdiafy HRSHEINI | be
requi red as recordi ng broadcast signals as they are digital w thout
decodi ng angheddumendddiisg dedvd rgat £ o3t tdgmmesording/reproducing

apparatus to re-encode the digital signals for recording

so that the transfer rate after the decoding on the

recording/reproducing apparatus becomes less than the

upper limit of the disk recording rate.

If a digital signal is transmitted by a variable

rate scheme in which the bit rate of an inputted digital

signal goes up and down with time, a disk recording

apparatus in which data are stored once in its buffer for

burst recording can use the disk capacity less wasteful

as an information recording medium than a tape-recording

apparatus in which the recording rate is fixed because

the rotary head has a fixed rotational speed.

Thus, in the future in which the digital

broadcasting becomes the mainstream broadcasting, such

recording/reproducing apparatuses using disks as

recording media will be required as recording broadcast

signals as they are digital without decoding and re-

encoding like data streamers.

As described above, as the storage capacity of



As descri bed above, as the storage capacity of 3 recording nedia increases,
each recording nediumw Il be able to recording lots of data (for exanple,
video data and audi o data associated with prograns) to record nany '
prograns to a single disk. In such a situation, each user is required to
perform operati ons such as copying of desired data selected from anong
many prograns recorded to a disk to another disk. However, if a copy
operation is perforned, it becones difficult to properly nanaging the
contents of the recorded data and the reproduction i nformation. Disclosure

of Invention It is theref.ore_an object of.the nt nti 0
properly naﬁgﬁgrdﬁﬁganﬁ ac&ﬁf&ﬁ@§%5F &35& éf%ggéﬁﬁﬁh eﬁl§h18ﬁg réﬁordlng
medi um t o anot her, the conten S of t he re r.oduct.i on i nformati on.
In carrying g&? {Re T ﬁ@éﬁﬂpﬁh §€dgﬁﬁl %P §§bect KPS a first

data transm ssjon appar at us conprlses a read sectlon operable to read a
dat a streamPPEh@UALe Fgidg&fsrclates weittho P roagams )r &0 FRF PG Ym  a
control section operable to determne partial_ nanagenent inforpation

cor r espondi BEOGE3@Sp&Lt idalS ipstle §Hﬁéan1Iﬁe§6§§aﬁyS#BPaFéBPOdGéFngﬁer

specified reproduction interval in the data stream and a transm ssion
section is required to perform operations such as copylng of

desired data selected from among many programs recorded
to a disk to another disk.

However, if a copy operation is performed, it
becomes difficult to properly managing the contents of

the recorded data and the reproduction information.

Disclosure of Invention

It is therefore an object of the present invention
to properly manage, when the contents of data are copied
from one recording medium to another, the contents of
data and the reproduction information.

In carrying out the invention and according to one
aspect thereof, a first data transmission apparatus
comprises: a read section operable to read a data stream
and its management information from a recording medium; a
control section operable to determine partial management
information corresponding to a partial data stream
necessary for reproducing a specified reproduction

interval in the data stream; and a transmission section



4 operable to transmt the partial data stream and partial nmanagenent
informati on determ ned by the control section. The above-nentioned

transm ssion section can transnit the partial nmnanagenent information in an
asynchronous manner. The above-nenti oned control section can select one of
asynchronous transm ssion and synchronous transm ssion of the partial data
stream The above-nentioned data stream can be an AV stream and the
managenent information can include address information of a discontinuity
poi nt of encoded information in the AV stream information for relating
time information.in the AV streamw th addr.es information, and ti.ne

[ nf or mat | on B BHE A (AT TfGea il A 7 STRERN oAt Dartial
above-nmenti oned nanagenent i nformatjon can be C.ip Infaormation, the

addr ess i nf FEAPRGHEES IHOTRA LB ASRATRA A RY Eif 5O g i&tdeiFFo and a
Program nfo, the information for relating the tinme information wth the
addr ess i nf or mat i ohh@aAPpEFeamepliongdd Lrpa SHlgs LoRf SERELPEN CR t he
characteristic imge can be a dipMark. The above-nentioned managenent

i nfor mat i on t&@RsTFidr tther Hardiade marRAgAEandst MHiomatsiamfigy gt i on for

asynchronous manner.

The above-mentioned control section can select one
of asynchronous transmission and synchronous transmission
of the partial data stream.

The above-mentioned data stream can be an AV stream
and the management information can include address
information of a discontinuity point of encoded
information in the AV stream, information for relating
time information in the AV stream with address
information, and time information of a characteristic
image in the AV stream.

The above-mentioned management information can be
Clip Information, the address information of the
discontinuity point can be a SequenceInfo and a
ProgramInfo, the information for relating the time
information with the address information can be a CPI,
and the time information of the characteristic image can
be a ClipMark.

The above-mentioned management information can

further include a PlayList which is information for



5 specifying a reproduction interval of the AV stream The above-nenti oned
transm ssion section can further transmt information for specifying a
reproduction interval of the AV data streamas the partial data stream
The above-nentioned transm ssion section can transmt the information for
specifying the reproduction interval of the AV data streamas the parti al
data stream w thout changing contents of the information for specifying
the reproduction interval of the AV stream The above-nentioned

transm ssion section can further transmt a thunbnail inage associ ated

h f f. f d f _the AV
and a t hunbREFFi xaéé 30 ERprbe g b T RREVaPar RAE! B SE 5 Bhar act orfti ¢

image in an AV str i ncluded_in the artial pana i nformation data.
The above. ment | onethMARET&aREREHOBEd ot AP & SEUUBNCECEROR GRRL of &
transport packet and a source packet constituted by an arrival tinme stanp
of the traﬁEE&Pﬁrp&éﬁéﬁmlén&néﬁrmﬁtépﬂe§ﬁFa§p@ﬁéfﬁ&P@"&I data streamis a
part of a data sequence of a source packet of the AV stream The
above- nent | §gegoAvcsipaadnEgrved gfdahe AVedadhcstiream a9 tthef a transport
packet and a source

partial data stream.

The above-mentioned transmission section can
transmit the information for specifying the reproduction
interval of the AV data stream as the partial data stream
without changing contents of the information for
specifying the reproduction interval of the AV stream.

The above-mentioned transmission section can
further transmit a thumbnail image associated with
information for specifying a reproduction interval of the
AV stream and a thumbnail image associated with time

- information of a characteristic image in an AV stream
included in the partial management information data.

The above-mentioned AV stream can be a data
sequence in a unit of a transport packet and a source
packet constituted by an arrival time stamp of the
transport packet, and an AV stream as the partial data
stream is a part of a data sequence of a source packet of
the AV stream.

The above-mentioned AV stream can be a data

sequence in a unit of a transport packet and a source



6 packet constituted by a tinme stanp of the transport packet, and an AV
streamas the partial data streamcan be a transport streamin a unit of a
transport packet. The above-nentioned control section can switch between
data transm ssion of the AV stream and managenent information thereof and
data transm ssion of only the AV streamin real tinme. In carrying out the
i nvention and according to another aspect thereof, there is provided a
first data transm ssion nmethod conprising the steps of: reading a data
stream and its managenment information froma recording nmediunm determ ning

eceseary 1 SR aREN SRR i Shad i do T Ro e (o8 Ao ¢ he. dat a
hf or mat | on PG 00 3y A6 W G SR RATLIAT GRS TR e
invention and according to still another aspect thereof, there is provided
a first re&6rdi figFafsFih LEH® g @ cBHudr & SRR RFAAL -conpri si ng
the steps of: reading a data streamand its nanagenent information froma
recordi ng medi um THet ebpivArAgnsaenedl cantigénsretinfocant WA tEbr r espondi ng
to a partial data stream necessary for reproducing a

between data transmission of the AV stream and management

information thereof and data transmission of only the AV

stream in real time.

In carrying out the invention and according to

another aspect thereof, there is provided a first data

transmission method comprising the steps of: reading a

data stream and its management information from a

recording medium; determining partial management

information corresponding to a partial data stream

necessary for reproducing a specified reproduction

interval in the data stream; and transmitting the partial

data stream and partial management information determined

by the control section.

In carrying ouf the invention and according to

still another aspect thereof, there is provided a first

recording medium recording a computer-readable program

comprising the steps of: reading a data stream and its

management information from a recording medium;

determining partial management information corresponding

to a partial data stream necessary for reproducing a

7



7 specified reproduction interval in the data streami and transmtting the
partial data stream and partial managenent infornation determ ned by the
determning step. In carrying out the invention and according to yet "
anot her aspect thereof, there is provided a first program for causing a
conputer to execute the steps of: reading a data streamand its nmanagenent
information froma recordi ng nmedium determ ning partial managenent
information corresponding to a partial data stream necessary for
reproducing a specified reproduction interval in the data stream and

transmtting_the partial _data.stream and.parti.al agenent__infqorymation
det er m ned %E)?ctlﬁfgfeciletr&prﬁoﬁfuﬁ%l&ned‘.nrqeﬁv(?&r ﬁ?i r$gleo:§ar£tq%esr£&rﬁ?ght i1 and
according tq a_different aspect .thereqf, there is provided a second data
Franem o O TAOFR IS 8 PAR (970 o AP0t RPN |5t ng: - an

aut henticati on section operable to nutually authenticate an apparatus of a
transni ssi offan@gsiendt | g YmaHemnaes e ednay atheaferEBiaANge Gihedn
operable to transnmit the AV stream and nmanagement information thereof if
the apparatus of the ERER¥ANGsPYR thestinmaptéani snfoargosdApri At YRt h a
predetermned format froma result of the nutual -authentication by the

aut hent i cat 2o tdeat iasgpearid thenendi t thiheyeonilsy nuewided a first program

for causing a computer to execute the steps of: reading a
data stream and its management information from a
recording medium; determining partial management
information corresponding to a partial data stream
necessary for rebroducing a specified reproduction
interval in the data stream; and transmitting the partial
data stream and partial management information determined
by the determining step.

In carrying out the invention and according to a
different aspect thereof, there is provided a second data
transmission apparatus for transmitting an AV stream,
comprising: an authentication section operable to
mutually authenticate an apparatus of a transmission
destination of the AV stream; and a transmission section
operable to transmit the AV stream and management
information thereof if the apparatus of the transmission
destination is found compliant with a predetermined
format from a result of the mutual-authentication by the

authentication section and transmitting only the AV



8 streamin real tinme if the apparatus of the transm ssion destination is
found not conpliant with the predetermned format froma result of the
mut ual - aut hentication by the authentication section. In carrying out the
invention and according to a still another aspect thereof, there is

provi ded a second data transm ssion nethod for transmtting an AV stream
conprising the steps of: mutually authenticating an apparatus of a

transm ssion destination of the AV stream and transmtting the AV stream
and managenent information thereof if the apparatus of the transm ssion
destination s found conpliant . 'tt]jfﬁ redetermn dg{ormat froma result
of the mut USIERAErt RERY drity thd HUARRRT AT G Sl SRFEASHGR t £ i ng
only the AV stream.in real tinme if the gpparatus of the transm ssion

dest i nati on 9SS FRAd °hotS J RGP LI preddt it RIEISTRITSDm a
result of the nmutual -authentication by the authentication step. In

carryi ng outtame G frem i e ta ortdishutdral -gihen i teian dapddie

thereof, there is provided a second recording nmediumrecording a

conput er - r eA¥dHen toraafrian gertiPrgat a transni ssi on apparatus for

transmtting an AV stream conprising the steps of: nutually

aut henticating anlIapparayisgopus thendmvesitdondesd raciosdiol the aAv

stream and transmitting the AV stream and nanagenent
still another aspect thereof, there is provided a second
data transmission method for transmitting an AV stream
comprising the steps of: mutually authenticating anv
apparatus of a transmission destination of the AV stream;
and transmitting the AV stream and management information
thereof if the apparatus of the transmission destination
is found compliant with a predetermined format from a
result of the mutual-authentication by the authentication
step and transmitting only the AV stream in real time if
the apparatus of the transmission destination is found
not compliant with the predetermined format from a result
of the mutual-authentication by the authentication step.

In carrying out the invention and according to a

yet different aspect thereof, there is provided a second
recording medium recording a computer-readable program
for a data transmission apparatus for transmitting an AV
stream, comprising the steps of: mutually authenticating

an apparatus of a transmission destination of the AV

stream; and transmitting the AV stream and management



9 information thereof if the apparatus of the transm ssion destination is
found conpliant wwth a predetermned format froma result of the

mut ual - aut henti cation by the authentication step and transmitting only the
AV stream in real tinme if the apparatus of the transm ssion destination
is found not conpliant with the predetermned format froma result of the
mut ual - aut henti cation by the authentication step. In carrying out the
invention and according to a separate aspect thereof, there is provided a
second program for causing a conputer for controlling a data transm ssion

apparatus far_transmtti an AV strea COnpri si the steps. of. mutually
aut hent i cat iﬂbgoaﬁﬁnas%@ﬁhr%fseooﬁ ]fst%%g%ﬁpsasﬁ%qn)usdeosf%ﬁ? ﬁb’?\albé}“ﬁﬁloﬂ/
stream and,transnitting the AV stream and managenent infornation thereof
if the apparftUsi&tidfe 4% AC"SS‘?‘B‘?PH@S“I' TS b REEqeAR liant with a
predeterm ned format froma result of the nutual -authentication by the

aut hent i cat ifg¥mady dFah @ t5eHish 1f Ao Myt us SRR teFa §iPT Y Hise i f

t he apparatus of the transm ssion destination is found not conpliant with
t he predet eradthan Figtateiorn roR anh i fan gl tHangmaniy -tthe Hhtsteeeamn by the
aut hentication step. In carrying out the invention and according to a
still separ ditre zespedtimeharfedihe tadpparadiprolitderl trdngmission
destination is found not compliant with the predetermined
format from a result of the mutual-authentication by the
authentication step.

In carrying out the invention and according to a
separate aspect thereof, there is provided a second
program for causing a computer for controlling a data
transmission apparatus for transmitting an AV stream,
comprising the steps of: mutually authenticating an
apparatus of a transmission destination of the AV stream;
and transmitting the AV stream and management information
thereof if the apparatus of the transmission destination
is found compliant with a predetermined format from a
result of the mutual-authentication by the authentication
step and transmitting only the AV stream in real time if
the apparatus of the transmission destination is found
not compliant with the predetermined format from a result
of the mutual-authentication by the authentication step.

In carrying out the invention and according to a

still separate aspect thereof, there is provided a first

10



10 data pro
receive the
Pl ayLi st an
Pl ayLi st fi

aspect ther
the steps o

managemnent
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is provided
for a data

r epr oduci ng
medi um the
and recordi
newy rece
t he

cessing apparatus, conprising: a receiving section operable to
PlayList file; and a recording section operable to record the

d adding information associated with the newy received

|l e to a managenent information. file for managing the recorded
PlayList. In carrying out the invention and according to a yet separate
eof there is provideda first data processing method, conprising
f: receiving the PlayList file; and recording the PlayList and
addi ng information associated with the newly received PlayList file to a

information file for nagin%{the.recorded Pl.ayList. In

34 Re PERFERSIOF PP 3FASI I S

B 1St h & TESFECH Yher eof , there

a third recording nediumrecording _a conputer-readabl e program
SRGESS AP ST APHEati TG INEC A i SULiGTh & L Yedc i g el um
recording an AV streamfile and a PlayList file specifying a nmethod of
ReGO LA NG5 S 1P e rakd o e Feiibdite F Y8 tthen%cor di ng
program conprising the steps of: receiving the PlayList file;

RYdime PInfprTst ignd asddiGig t chidirtattiien

iZRGSL VA h the

ved PlayList file to a managenent information file for managi ng

PlayList file to a management information file for
managing the recorded PlayList.

In carrying out the invention and according to a
yet separate aspect thereof there is provided a first -
data processing method, comprising the steps of:
receiving the PlayList file; and recording the PlayList
and adding information associated with the newly received
PlayList file to a management information file for
managing the recorded PlayList.

In carrying out the invention and according to
another aspect thereof, there is provided a third
recording medium recording a computer-readable program
for a data processing apparatus for receiving, from a
recording medium recording an AV stream file and a
PlayList file specifying a method of reproducing the AV
stream file, the files reproduced from the recording
medium, the program comprising the steps of: receiving
the PlayList file; and recording the PlayList and adding
information associated with the newly received PlayList

file to a management information file for managing the

11



11 recorded PlayList. In carrying out the invention and according to
anot her aspect thereof, there is provided a third programfor causing a

conputer for controlling a data processing apparatus for

recei vi ng,

recording mediumrecording an AV streamfile and a PlayList file
speci fying a nethod of reproducing the AV streamfile, the files
reproduced fromthe recording nedium the program conprising the steps of:

receiving the PlayList file; and recording the PlayList a
information associated with the newy received Pl ayList f

nd addi ng
ileto a

managenent inforg&%tg) fil,e for managing the recorded PlayList. In

carrying out SR&

there is provided a second,data  processi ng apparatus, conprising:. a
recei ving section 1BpefrabYengooREcEhfelRVEeRtABRarPdf RFECTRRIaPecor di ng

section operable to add data of the received thunbnail fi

le to the

still

froma

Y&#34nd according to yet another aspect thereof,

recorded t h§iddi Erother asresty ihiyeaf thehenentirayiged #cddvididhg to a

di fferent aspect thereof, there is provided a second data processing

met hod, conpPresinag thes SwEalsing a ceamubaiy or eninediling |aedafd addi ng

data of the received thunbnail file to the recorded thunb

nail file.

processing apparatus for receiving, from a recording

medium recording an AV stream file and a PlayList file

specifying a method of reproducing the AV stream file,

the files reproduced from the recording medium,

program comprising the steps of: receiving the

the

PlayList

file; and recording the PlayList and adding information

associated with the newly received PlayList file to a

management information file for managing the recorded

PlayList.

In carrying out the invention and according to yet

another aspect thereof, there is provided a second data

processing apparatus, comprising: a receiving section

operable to receive a thumbnail file; and a recording

section operable to add data of the received thumbnail

file to the recorded thumbnail file.

In carrying out the invention and according to a

different aspect thereof, there is provided a second data

processing method, comprising the steps of: receiving a

thumbnail file; and adding data of the received thumbnail

file to the recorded thumbnail file.

12




12 In carrying out the invention and according to a still different aspect
thereof, there is provided a fourth programof a recordi ng nmedium for
inputting data into a recording nmediumto which an AV streamfile and a

t hunbnail file of the AV stream are recorded, conprising the steps of:
receiving a thunmbnail file; and adding data of the received thunbnail file
to the recorded thunbnail file. In carrying out the invention and
according to a yet different aspect thereof, there is provided a fourth
program for causing a conputer for controlling a data processi ng appar at us

for inputting data.] ord|n an, _AV.streamfile and
a thunbnail file an F%E%Xﬁ5§t93§n1gﬁg§g g?§§8 FFgl 1Egh§ s?eps of :
receiving a th nail. file; and t received thunmbnail file
to the recoﬁ&éﬂﬁﬁ#ﬁaﬁ .%S@eqafnqibr?%eﬂafﬁrstt%eaﬁea ki S SR appar at us
and rnet hod, an1stored in recordjng nmedj.um and program according to
the inventi JI‘P tﬁ’epﬁé%gﬁa&} atta LQGUEHhTh desHMY aﬁa rﬁﬁégfé?ﬂé'fﬁ 4air mat i on
data necessary for the reproduction of a reproduction interval specified in

a data strédrarde rRacidintedegidn He ddighiatedbartiiea™ ek ad dam i s

transmtted.. In the second data transm ssion apparatus and
thumbnail file of the AV stream are recorded, comprising

the steps of: receiving a thumbnail file; and adding data
of the received thumbnail file to the recorded thumbnail
file.

In carrying out the invention and according to a
yet different aspect thereof, there is provided a fourth
program for causing a computer for controlling a data
processing apparatus for inputting data into a recording
medium to which an AV stream file and a thumbnail file of
the AV stream are recorded, comprising the steps of:
receiving a thumbnail file; and adding data of the
received thumbnail file to the recorded thumbnail file.

In the first data transmission apparatus and method,
program stored in recording medium, and program according
to the invention, the partial data stream and partial
management information data necessary for the
reproduction of a reproduction interval specified in a
data stream are determined and the determined partial
data stream is transmitted.

In the second data transmission apparatus and

13



13 met hod, program stored in recording nedium and program according to
the invention, both an AV streamand its managenent information data are
transmtted if the apparatus of the transm ssion destination is conpliant
with a predeterm ned format and only an AV streamis transmtted in real
time if the apparatus of the transm ssion destination is not conpliant
with the predetermined format. In the first data processing apparatus and
nmet hod, program stored in recording nedium and program according to the
invention, a PlayList file is added to a managenent information file. In

t he second dat ocessing apparatus and nefhod, rogram stored in

recordi ng ngrkﬁtglrﬂpd’aﬁ)cfoﬁrrdagtf a%h%&eé%rld} g4 ltq‘?enfer‘fs]éﬁf?'i cﬂﬂftﬂﬁp%nh of a
first thunbnail fjle is dded to a second thunbnail file. Brief

Descri pti on &5 hde 'Fraﬁes IAARIBH WAth B d8s FHIRAR 13RS driiher det ai |
by way of exanple with reference to the acconpanying drawings. FIG 1 is a
di agram i | | FSRAeNRE S dnfrEmatiamhadaton araritcarsnit e dyiidgrtdif i | | ustrati ng

a directory structure fornmed on a disk. 14
apparatus of the transmission destination is compliant

with a predetermined format and only an AV stream is
transmitted in real time if the apparatus of the
transmission destination is not compliant with the
predetermined format.

In the first data processing apparatus and method,
program stored in recording medium, and program according
to the invention, a PlayLiSt file is added to a
management information file.

In the second data processing apparatus and method,
program stored in recording medium, and program according
to the invention, the data of a first thumbnail file is

added to a second thumbnail file.

Brief Description of Drawings

This invention will be described in further detail
by wéy of example with reference to the accompanying
drawings. |

FIG. 1 is a diagram illustrating volume information.

FIG. 2 is a diagram illustrating a directory

structure formed on a disk.
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FIG 3 is a diagramillustrating a structure of DVR WMPEG 2 transport
stream FIG 4 is a diagramillustrating syntax of source_packet. FIG 5
is a diagramillustrating syntax of TP-extra-headero. FIG 6 is a diagram
illustrating a DVR MPEG 2 transport streamrecorder nodel. FIG 7 is a
diagramillustrating a DVR MPEG 2 transport stream player nodel. FIG 8 is
a diagramillustrating syntax of Cip Information file. FIG 9 is a
diagramillustrating an ATC-sequence. FIG 10 is a diagramillustrating a
rel ati onship between ATC discontinuity point and ATC sequence. FIG 11 is
a diagramillustrating continuqus STC _'Ttervals. FIG 12 is a di_agram
illustrating a rel &fFonshif @b ﬂﬁééﬁms#é YPSEBhEPAURE §EPYLREEENRE DVR
STC-sequence and a relationship between STC sequence and ATC- sequence.
FIG 13 is ¥F#Cagr &RansPedtt &G4f@™Sequencel nfoo. FIG 14 is a di agram

illustrating a programsequence. FIG 15 is a diagramillustrating syntax
of 15 FIG. 4 is a diagram illustrating syntax of

source_packet.

FIG. 5 is.a diagram illustrating syntax of
TP_extra header().

FIG. 6 is a diagram illustrating a DVR MPEG-2
transport stream recorder model.

FIG. 7 is a diagram illustrating a DVR MPEG-2
transport stream player model.

FIG. 8 is a diagram illustrating syntax of Clip
Information file.

FIG. 9 is a diagram illustrating an ATC-sequence.

FIG. 10 is a diagram illustrating a relationship
between ATC discontinuity point and ATC-sequence.

FIG. 11 is a diagram illustrating continuous STC
intervals.

FIG. 12 is a diagram illustrating a relationship
between STC discontinuity point and STC-sequence and a
relationship between STC-sequence and ATC-sedquence.

FIG. 13 is a diagram illustrating SequenceInfo().

FIG. 14 is a diagram illustrating a
program_ sequence.

FIG. 15 is a diagram illustrating syntax of
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Program nfoo. FIG 16 is a diagramillustrating syntax of

StreanCodi nglnfoo. FIG 17 is a diagramillustrating a stream codi ng_type.
FIG 18 is a diagramillustrating a video-format. FIG 19 is a diagram :
illustrating a frane-rate. FIG 20 is a diagramillustrating a

di spl ay_aspect _ratio. FIG 21 is a diagramillustrating an

audi o_presentation-type. FIG 22 is a diagramillustrating a

sanpling frequency. FIG 23 is a diagramillustrating syntax of CPIO FIG
24 is a diagran1i||ustrating an EP-map. FIG 25 is a diagramillustrating a
TU- map forngg g %n AV streamis recorded as a Cip for the first tine.
FIG 26 is 8g§6P ° IIUStratlng syntax of TUmap. FIG 27 is a diagram

| Lustrating, 2 rel gy onol pbet uEen ol LMK RO LMD LG 78 1
syntax of lgtreamCodlngInfo()

FIG. 17 is a diagram illustrating a
stream coding_type.

FIG. 18 is a diagram illustrating a video format.

FIG. 19 is a diagram illustrating a frame_rate.

FIG. 20 is a diagram illustrating a
display_aspect ratio.

FIG. 21 is a diagram illustrating an
audio_presentation_type.

FIG. 22 is a diagram illustrating a
sampling_ frequency.

FIG. 23 is a diagram illustrating syntax of CPI().

FIG. 24 is a diagram illustrating an EP map.

FIG. 25 is a diagram illustrating a TU map formed
when an AV stream is recorded as a Clip for the first
time.

FIG. 26 is a diagram illustrating syntax of TU map.

FIG. 27 is a diagram illustrating a relationship
between PlayListMark and ClipMark.

FIG. 28 is a diagram illustrating syntax of

ClipMark.

FIG., 29 is a diagram illustrating syntax of
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PlayList file. FIG 30 is a diagramillustrating syntax of

U Appl nfoPl ayList. FIG 31 is a diagramillustrating syntax of PlayList (
) . FIG 32 is a diagramillustrating PlayList of EP nap type. FIG 33 is
a diagramillustrating PlayList of TU map type. FIG 34 is a diagram
illustrating a relationship between tine information of PlayList of EP-map
type and address information in AV streamfile. FIG 35 is a diagram
illustrating a relationship between time information of PlayList of TU map
type and address information in AV streamfile. FIG 36 is a diagram

illustratin PIayIten1( ) . FIG 37 is a diagramillustrating
synt ax of gﬁaéglsﬁwgg% 'FIG 38 is a diagramillustrating syntax of

Info.dvr: FIG 39 gﬁ?ll? ?$2$]|% gg ratigg ignEfégogynkg@pgknfoVblune

FIG 40 is a diagr
UIAppInfoPlayList.

FIG. 31 is a diagram illustrating syntax of
PlayList ().

FIG. 32 is a diagram illustrating PlayList of
EP _map type.

FIG. 33 is a diagram illustrating PlayList of
TU _map type.

FIG. 34 is a diagram illustrating a relationship
between time information of PlaylList of EP map type and
address information in AV stream file.

FIG. 35 is a diagram illustrating a relationship
between time information of PlayList of TU map type and
address information in AV stream file.

FIG. 36 is a diagram illustrating syntax of

PlayIltem() .

FIG. 37 is a diagram illustrating syntax of
PlayListMark.

FIG. 38 is a diagram illustrating syntax of
Info.dvr.

FIG. 39 is a diagram illustrating syntax of
UIAppInfoVolume.

FIG. 40 is a diagram illustrating syntax of
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Tabl eOf Pl ayLists. FIG 41 is a diagramillustrating syntax of thunbnail
header information file. FIG 42 is a diagramillustrating syntax of

t hunmbnail picture data file. FIG 43 is a diagramillustrating a nethod of
storing data into to block. FIG 44 is a block diagramillustrating a
configuration of a noving picture recording/reproducing apparatus. FIG 45
is a diagramillustrating a concept of a relationship between Cip forned
by recording AV stream as new Clip and PlayList. FIG 46 is a diagram
illustrating a concept of <creating Virtual PlayList. FIG 47 is a diagram

illustratin CGaR! af ,.a relationship between Cip and Pl ayLi st at the
ti ne when a%a%gfi ofa'&ﬁfgﬁhction interval of Real PlayList is deleted.

FIG 48 is a diagrgg&ill strati a_concgept gf nelatiogship bet ween d i p,
Pl ayList and VirtulfiCPl AJLASt * SLAOREM TIAUSEradirong NAFTPZe. FIG 49 8

a diagran1i#%&§&%9LHp an ex%gﬁ4e in. mhﬁéﬁkgyn ATC sequences are created
in dip whe o & i R T m partially del eted. 18

FIG. 42 is a diagram illustrating syntax of
thumbnail picture data file.

FIG. 43 is a diagram illustrating a method of
storing data into tn_block.

FIG. 44 is a block diagram illustrating a
configuration of a moving picture recording/reproducing
apparatus.

FIG. 45 is a diagram illustrating a concept of a
relationship between Clip formed by recording AV stream
as new Clip and PlayList.

FIG. 46 is a diagram illustrating a concept of
creating Virtual PlayList.

FIG. 47 is a diagram illustrating a concept of a
relationship between Clip and PlayList at the time when a
part of reproduction interval of Real PlayList is deleted.

FIG. 48 is a diagram illustrating a concept of
relationships between Clip, PlayList and Virtual PlayList
at the time of editing Minimize.

FIG. 49 is a diagram illustrating an example in
which two ATC_sequences are created in Clip when data of

one Clip AV stream are partially deleted.
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FIG 50 is a diagramillustrating a relationship between ATC sequences,

STC- sequences,

streamare partially deleted. FIG 51 is a diagramillustrating a
relationship between Cip and PlayList at the tine when a Clip AV stream

with CP

illustrating an exanple in

streamis

being EP-map is partially deleted. FIG 52 is a diagram
which Cipis divided into two when a Cip AV

partially deleted in the case where no ATC discontinuity

permtted in dip. FIG 53 is a diagranlillustrating a relationship

between O ip and PLayLish al Lhg;LL0EW0en, 2 CLipoAV, SLECTLNELLD Pl

TU-map i s
Create a
recording a
exenpl ary

streamis r EFFEP_SEWITT AT ¢

partlally elete

owchar scrlblng
AV S mfile and %g_ Informatigon, file at newy
T R & st AE ¢ deseri b ng an
operatlon of creatln Seqiencelnfo t the ti ne when an AV

i Whste dafae o BeMs @R MMehart

is

and program sequence at the tinme when data of one Cip AV

bei ng

descri bing an exenplary operation of creating Programinfo. FIG 57 is a
flowchart d&$&SM fF aPadadidilar Welsd&dti on of creating EP-map. 19

FIG. 51 is a diagram illustrating a relationship
between Clip and PlayList at the time when a Clip AV
stream with CPI being EP_map is partially deleted.

FIG. 52 is a diagram illustrating an example in’
which Clip is divided into two when a Clip AV stream is
partially deleted in the case where no ATC discontinuity
is permitted in Clip.

FIG. 53 is a diagram illustrating a relationship
between Clip and PlaylList at the time when a Clip AV
stream with CPI being TU map is partially deleted.

| FIG. 54 is a flowchart describing how to create a
Clip AV stream file and a Clip Information file at newly
recording an AV stream as Clip.

FIG. 55 is a flowchart describing an exemplary
operation of creating SequencelInfo at the time when an AV
stream is recorded as Clip for the first time.

FIG. 56 is a flowchart describing an exemplary
operation of creating ProgramInfo.

FIG. 57 is a flowchart describing an exemplary

operation of creating EP map.
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FIG 58 is a flowhart describing a method of creating Real PlayList. FIG
59 is a flowhart describing a method of creating Virtual PlayList. f FIG
60 is a flowhart describing a nethod of reproducing PlayList. FIG 61 is
a diagramillustrating an exanple of file-transferring both an AV stream
file and a database file. FIG 62 is a diagramillustrating an exanple in
which an AV streamis transferred in real time (stream transfer) and a
database is file-transferred. FIG 63 is a diagramillustrating an exanple
in which only an AV streamis transferred in real tine and a database

file i's new y created abelhg COpY HEatipalion,iFl Gy 84ybsya digoram

illustrating an exanple I'n streamis ansterred’in real tine

at data reprodyction rate.if a copy destination recording apparatus is
not conpliaﬁ?%éﬁﬁ?qj 41;§%ﬁ¥L%§ﬁa 65 is a diagramillustrating a

relationship between CLip.and PlayList in the case where only PlayLi st
and the necessary poPticR &f & #ﬁongaEGpgéécfﬁgﬁpgoﬁyme?&@%cgf(the
reproduci ng apparatus_on the oqutput side) to copy destination (the

recordi ng apF&dtiny o ahed dpayiet
. FIG. 60 is a flowchart describing a method of
reproducing PlaylList.

FIG. 61 is a diagram illustrating an example of
file-transferring both an AV stream file and a database
file.

FIG. 62 is a diagram illustrating an example in
which an AV stream is transferred in real time (stream
transfer) and a database is file-transferred.

FIG. 63 is a diagram illustrating an example in
which only an AV stream 1is transferred in real time and a
database file is newly created at the copy destination.

FIG. 64 is a diagram illustrating an example in
which an AV stream is transferred in real time at data
reproduction rate if a copy destination recording
apparatus is not compliant with DVR format.

FIG. 65 is a diagram illustrating a relationship
between Clip and PlayList in the case where only PlaylList
and the necessary portion of Clip are copied from copy

source (the reproducing apparatus on the output side) to

copy destination (the recording apparatus on the input
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side) . FIG 66 is a diagramillustrating a ip portion necessary for the
reproduction of PlayList when copying it fromcopy source (the reproducing
apparatus on the output side) to copy destination (the recordi ng apparatus
on the input side). FIG 67 is a diagramillustrating a nmethod of
determning a copy start point of data preceding IN-tine when copying

Pl ayLi st from copy source (the reproduci ng apparatus on the output side)
to copy destination (the recording apparatus on the input side). FIG 68
is a diagramillustrating a nethod of determning a copy end point of data
following OJI4thme  when copying PlayList fromcopy source (the reproducing
apparatus on the output side) to copy destination (the recording apparatus
on the input side)

| 69 | di . : Lot ] .

between Aip and Pl Ia‘gL%? 13%'%&%’éﬁ%ﬁﬂ%ﬁ%ﬁ%ﬁ%ﬁ%?1{% @éf?g‘?géﬁd t he
ti f [ h duci

'he out put | SPHEFSEEY C85y tHeerPRAPEA LB BFaPAG EaRar PG5 CROVRED, nput

si de) . FIG.,ZOA is ada ran1i||$§;ratin a nmet hod of  chan ing Clip at the

time of part aﬁF?mcGB9Vng°éFFﬁ fl ﬁ\r885§d§8&P8eaPPﬁ§aF8§r8 utPfg appar at us

on the output 21 , ) ) ,
output side) to copy destination (the recording apparatus

on the input side).

FIG. 67 is a diagram illustrating a method of
determining a copy start point of data preceding IN time
when copying PlayList from copy source (the reproducing
apparatus on the output side) to copy destination (the
recording apparatus on the input side).

FIG. 68 is a diagram illustrating a method of
determining a copy end point of data following OUT time
when copying PlayList from copy source (the reproducing
apparatus on the output side) to copy destination (the
recording apparatus on the input side).

FIG. 69 is a diagram illustrating a relationship
between Clip and PlayList at the time when copying only
PlayList and the necessary portion of Clip from copy
source (the reproducing apparatus on the output side) to
copy destination (recording apparatus on the input side).

FIG. 70A is a diagram illustrating a method of
changing Clip at the time of partially copying Clip from

copy source (the reproducing apparatus on the output
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side) to copy destination (the recording apparatus of the input side).

FIG 70Bis a diagramillustrating a nmethod of changing Clip at the tine
of partially copying Clip from copy source (the reproduci ng apparatus on
the output side) to copy destination (the recording apparatus of the

input side). FIG 70Cis a diagramillustrating a nethod of changing dip
at the tine of partially copying Cip from copy source (the reproducing
apparatus on the output side) to copy destination (the recording apparatus
of the input side). FIG 70D is a diagramillustrating a nmethod of

changing di t e 1l f i.ally, ' dn f GORY e (the
r epr oduci ng sg'f)%z;r ;t[&us gﬁﬁto%gtgg{agel}%n s(itg%[)%eo%%crgﬁ;%dearspﬁgﬁ:ﬁl on o?h%l%
recordi ng ag%g&&;gﬁfpf the input side). FIG 71 is a block diagram

Nt

illustrating Sduration in which an AV stream of DVR and its

associ at ed dat abas il re copi,ed from source (the_. repraducing
apparatus on the oﬁgéutgggdéf ?od&88§amdéigﬁﬁﬁfﬁgﬁn€t%emFEBBgdng appar at us
on the input side) viag a diq}tal,bus. FIG 72 is a flowhart, describing

t he processFﬁ@ngﬂnQQCllp at the time of partially copying Clip from

copy source (the reproducing apparatus on the output
side) to copy destination (the recording apparatus of the
input side).

FIG. 70C is a diagram illustrating a method of
changing Clip at the time of partially copying Clip from
copy source (the reproducing apparatus on the output
side) to copy destination (the recording apparatus of the
input side).

FIG. 70D is a diagram illustrating a method of
changing Clip at the time of partially copying Clip from
copy source (the reproducing apparatus on the output
side) to copy destination (the recording apparatus of the
input side).

FIG. 71 is a block diagram illustrating a
configuration in which an AV stream of DVR and its
associated database file are copied from copy source (the
reproducing apparatus on the output side) to copy
destination (the recording apparatus on the input side)
via a digital bus.

FIG. 72 is a flowchart describing the processing of
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copy source when copying PlayList fromcopy source (the reproducing
apparatus on the output side) to copy destination (the recording apparatus
on the input side). FIG 73 is a flowhart describing the processing for
Clip on the side of copy source when copying PlayList fromcopy source
(the reproduci ng apparatus on the output side) to copy destination (the
recordi ng apparatus on the input side). FIG 74 is a flowhart descrying
the processing of copy destination when copying PlayList from copy source
(the reproduci ng apparatus on the output side) to copy destination (the

(oo 1 SRR Wit DRy SIS LG Hhip ol aghamd L Tt
examl o i n "R U S i U, o AP T eCor ed T
From t hese: SEATARE Y oak e 6T ATt VIR TS 1R8 (HeAvioH T i mvent ] on
11 e desor! bed ot UG, ekl cn kAL ok BB MR Lelerence 1o
for Clip on the side ofvcopy source when copying PlaylList
from copy source (the reproducing apparatus on the output
side) to copy destination (the recording apparatus on the
input side).
FIG. 74 is a flowchart déscrying the processing of
copy destination when copying PlayList from copy source
(the reproducing apparatus on the output side) to copy
destination (the recording apparatus on the input side).
FIG. 75 is a diagram illustrating an example in
which an AV stream file and a database file are
transferred to a recording apparatus via radio.
FIG. 76 is a diagram illustrating an example in
which an AV stream file and a database file are recorded

in different servers and these files are transferred to a

recording medium from these servers.

Best Mode for Carrying Out the Invention
This invention will be described in further detail
by way of example with reference to the accompanying

drawings.
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sinplified structure of an application format on a recording nmedium (a
recordi ng medium 10 shown in FIG 44 to be described later) This fornat
has two | ayers, PlayList and Cip, for the nanagenent of AV streans.

Vol une I nformati on manages all Cips and PlayLists in each disk. One AV
streamand its pair of attached information are thought of as one object,
which is called a dip. An AV streamfile is called a dip AV streamfile
and its attached information is called a ip Information file. One Cip
AV streamfile stores the data obtained by arranging an MPEQ transport

streaminto a stru re ' VR.(Digi tal .V Recor di ng)
application fornaﬁE%Geﬁggnggﬁgégéa?éefiﬂéDEggg%bﬁgggﬁgﬁpe%s for exanple
is handl ed as _a byi.e sequence. The content..of a Cip AV streamfile is
devel oped a%zlrll%]tjigr%bechﬁ SUHHEE B aﬂi%&p]’slpceacqlfcirésfcgﬂ“aatccoé)ssa point in a
Clip minly by a . tinme stanp., Wien the tinme stanp of an access point in a
dipis gi verrgctﬂfdef‘qﬂ é%ﬂcf%ﬁ) B A99PINYE MAdo 159 S UdefiAG 4 i ndi ng
the address infornmation at which the decoding of the streamis to be
started in tife k9 i990riRad dahgh) . Tha sTROrPREy DESt tWe laveE8uced for the

pur pose of , ,
PlayList and Clip, for the management of AV streams.

Volume Information manages all Clips and PlaylLists in
each disk.

One AV stream and its pair of attached information
are thought of as one object, which is called a Clip. An
AV stream file is called a Clip AV stream file and its
attached information is called a Clip Information file.

One Clip AV stream file stores the data obtained by
arranging an MPEGZ2 transport stream into a structure
defined by a DVR (Digital Video Recording) application
format.

Generally, a data file used by computers for
example is handled as a byte sequence. The content of a
Clip AV stream file is developed along time axis and a
PlaylList specifies an access point in a Clip mainly by a
time stamp. When the time stamp of an access point in a
Clip is given by a PlaylList, a Clip Information file is
useful in finding the address information at which the
decoding of the stream is to be started in the Clip AV

stream file.
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selecting a reproduction interval which the user wants to view fromthe
Clip to edit the selected interval with ease. One PlayList is a collection
of the reproduction intervals in a Cip. One reproduction interval in one
Clipis called a Playltem which is represented by a pair of IN point and
QUT-point on the time axis. Therefore, the PlayList is a collection of
Playltens There are two types of PlayLists. One is a Real PlayList and the
other is Virtual PlayList. A Real PlayList is regarded as sharing the
stream portion of the Cip it is referring to. Nanely, the Real PlaylLi st

occupi es, in the di h a.ca ur t he streanrportron
of the dip which ?ﬁ gid ?&gg%rﬁ%gg §H5 8 V%gtrgg rggorded as a

new Cip, PIayLlst ref er he re r ucrble range qf that
Cipinits eeﬁt Gt % IS 0,%1{? i f’icreera“fae]d whi € '8t % % ange
of the Real rt.ial el eted, the da a,of t he str anrportron
of the O p LR dn the et ﬁ%gecflot e AL G ST W

Pl ayLi st is regarded as_not sharing p data. If the Virtual PIayLlst is

changed or(ﬁﬁ%ﬁedonetﬁéaﬁhﬂﬁtwlﬁlanépléﬁ§ﬁ@€na9faFPe FePEREUCE 188 not ed

that Real PlayList and Virtual 25 PlaylList are generically referred to as a
Pl ayLi st . intervals in a Clip. One reproduction interval in one

Clip is called a Playltem, which is represented by a pair
of IN-point and OUT-point on the time axis. Therefore,
the PlayList is a collection of PlayIltems

There are two types of PlayLists. One is a Real
PlayList and the other is Virtual PlayList.

A Real Playlist is regarded as sharing the stream
portion of the Clip it is referring to. Namely, the Real
PlayList occupies, in the disk, the data capacity
equivalent to the stream portion of the Clip which it is
referring to. When an AV stream is recorded as a new Clip,
a Real PlayList which refers to the reproducible range of
that Clip in its entirety is automatically created. If
the reproduction range of the Real PlaylList is partially
deleted, the data of the stream portion of the Clip which
it is referring to are also deleted.

The Virtual Playlist is regarded as not sharing
Clip data. If the Virtual PlayList is changed or deleted,
the Clip will not change at all.

It should be noted that Real PlayList and Virtual
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The directories necessary on each DVR disk are as follows. Root directory
including 'I'DVR' directory "DVR' directory including "PLAYLI ST" directory,
"CLIPINF" directory, "STREAM directory, and "DATA" directory Directories
ot her than the above-nentioned directories may be forned under the root
directory; however, these fornmed directories are ignored in this DVR
application format. Referring to FIG 2, there is shown an exenpl ary
directory structure on the DVR disk. As shown in the figure, the root
directory includes one directory. "DVR' -- Al files and directories
defined by e _DVR application format _nmust be stored_under. this

irectory, TREVETBERATR] PEBEGAYod0d: S6EPRE SFolPoRing FLALLISEN nf o, dvr -
file, formed under_the DVR directory, stores the inforngtion about the
entire applicationTm%y%+¥e%E%5+est%éC?R@PHYr%%t%?9? BhRydbRk #RE28vr nust
exist. It is _assunmed that the file nane be fixed to info.dvr.

"menu. ti dx" £OAABWSpenu. tdat” and "nark.tidx" and "mark.tdat" are files for

storing thunbnail information. 26 The ""DVR' _ directory includes the
directories to be Root directory including “DVR” directory

“DVR” directory including “PLAYLIST” directory,
“CLIPINF” directory, “STREAM” directory, and “DATA”
directory

Directories other than the above-mentioned
directories may be formed under the root directory:
however, these formed directories are ignored in this DVR
application format.

Referring to FIG. 2, there 1s shown an exemplary
directory structure on the DVR disk. As shown in the
figure, the root directory includes one directory.

“DVR” -- All files and directories defined by the
DVR application format must be stored under this
directory.

The “DVR” directory stores the following files.
“info.dvr” file, formed under the DVR directory, stores
the information about the entire application layer. Under
the DVR directory, only one info.dvr must exist. It is
assumed that the file name be fixed to info.dvr,.
“menu.tidx” and “menu.tdat” and “mark.tidx” and

“mark.tdat” are files for storing thumbnail information.
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descri bed bel ow. "PLAYLIST" -- the database file of Real PlayList and
Virtual PlayList nust be | ocated under this directory. This directory nust

exist even if there is no PlayList. "CLIPINF" -- the database of Cips nust
be located wunder this directory. This directory nust exist even if there
isno dip. "'STREAM -- the AV streamfile nust be |ocated wunder this

directory. This directory nust exist even if there is no AV streamfile.
"' PLAYLI ST" directory stores two types of PlayList files, Real PlayList

and Virtual PlayList. . NNMXXXX rpls" -- this file stores the information
associated with one Rea éLISt For eaih Real Pl a XLISt one file is

created. ' The fl|$hﬁa %f??%oFﬁlénc udggy kg d1gerEPELSFi t8 RBnbers,
0to 9. The file exten5|on must be "rpls". Ikl.yyyyy.vpls" -- this file

stores the FfSEEHRECoRe®%0ci ated with one Virtual PlayList. For each
virtual PlayList, one file is created. The file nane _is_ NN\yyyyy.vpls".
"yyyyy" denotes fi VBLAGRBET, -0 tbeodatpbasei Félexp&nBrah §VLb§t"vas"

"CLIPINF" directory, corresponding to each AV 27 streamfile, stores one
fil e. and Virtual PlayList must be located under this directory.

This directory must exist even if there is no PlayList.

“CLIPINF” —-- the database of Clips must be located
under this directory. This directory must exist even if
there is no Clip.

“STREAM” -- the AV stream file must be located
under this directory. This directory must exist even if
there is no AV stream file.

“PLAYLIST” directory stores two types of PlayList
files, Real PlaylList and Virtual PlaylList.

“xxxxXX.rpls” -- this file stores the information
assoclated with one Real PlaylList. For each Real PlayList,
one file is created. The file name is “xxxxx.rpls”.
“xxxxx” denotes five numbers, 0 to 9. The file extension
must be “rpls”.

“yyyyy.vpls” -- this file stores the information
associated with one Virtual PlaylList. For each virtual
PlayList, one file is created. The file name is
“yyyyy.vpls”. Myyyyy” denotes five numbers, 0 to 9. The
file extension must be “vpls”.

“CLIPINF” directory, corresponding to each AV
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YWNzzzzz.clpi" -- this fileis Cip Information file which corresponds to
one AV streamfile (Cip AV stream file or Bridge-Clip AV streamfile).
The file name is %Nzzzzz.clpi". "'zzzzz" denotes five nunbers, 0 to 9. The
file extension nust be "clpi". The "' STREAM directory stores AV stream
files. "%zzzz.nRts" -- this file.is an AV streamfile to be handled by a
DVR system This is a Oip AV streamfile or a Bridge-dip AV streamfile.
The file name is N kzzzzz.nm2ts". "'l1zzzzz" denotes five nunbers, 0 to 9.
The file extension nust be "nRts". One AV streamfile and the dip
Information file %orresp%nding the%eﬁo must use the sane five nunbers
NNZzzzz. " TRETERRer 14ty e SLOFESs OB%d tilfe names are unnecessary for the
description of the_enbodi nents of the Egesent venti gn and there&ore

their descriptions aFFFZ-B5&Pski ppettidh %%IFBm#ﬂbpdég PrBesitRefitfucture
of AV stream files. Each AV streamfile nust have the structure of the
DVR MPER t WRASPoFOrSEsPmoshdmn ong AVGstyeamhiper (RE®2 AVt SAXE58rt stream
file has the follow ng characteristics. The DVR MPEG2 transport streamis
conposed of fiRe 28 BatdgiealClipnBer sdrean did@)uni TBe file name is
“zzzzz.clpi”. “zzzzz” denotes five numbers, 0 to 2. The
file extension must be “clpi”.
The “STREAM” directory stores AV stream files.
“zzzzz.m2ts” -- this file is an AV stream file to
be handled by a DVR system. This is a Clip AV stream file
or a Bridge-Clip AV stream file. The file name is
“zzzzz.m2ts”. “zzzzz” denotes five numbers, 0 to 9. The
file extension must be “m2ts”.
One AV stream file and the Clip Information file
corresponding thereto must use the same five numbers
NzzzzZ.”
The other directories and file names are
unnecessary for the description of the embodiments of the
present invention and therefore their descriptions will
be skipped.
The following describes the structure of AV stream
files. Each AV stream file must have the structure of the
DVR MPEGZ transport stream shown in FIG. 3. The DVR MPEG2

transport stream file has the following characteristics.

The DVR MPEG2 transport stream is composed of the
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Each Aligned unit is 6144 bytes (2048 X 3 bytes) in size. Each Aigned
unit starts with a first byte of a source packet. Each source packet is
192 bytes long. One source packet is conposed of TP-extra-header and a
transport packet. TP-extra-header is 4 bytes long and the transport
packet is 188 bytes long. One Aligned unit is conposed of 32 source
packets. . The last Aligned unit at the end of the DVR MPER transport
streamis al so conposed of 32 source packets. If the last Aligned unit is
not fully filled with the transport packets of an input transport stream

the free byte area nust be filled with soqurce packets having null packets
(transport é&%ﬁgf§%wPPW£§FDO;I@%fﬁﬁﬁ?.Wﬁﬂ%§‘4 shows syntax of source
packets. TP-extra-headero is 4 bytes Iong. transport-packeto is an MPEG 2
transport packet oFagBgRAlbgned vBxh A EhIAsLYERFNEAOAT ST bwteF3s1s- 1.
FIG 5 shows syntax of TP-extra-header. copy-permssion-indicator is an

i nt eger whi ¢t StéSresents the copy limtation of the payl oad of the

correspondi ng transport packet. 29 arrival-time-stanp is a tinme stanp
i ndi cati ve of Each Aligned unit starts with a first byte of a

source packet.

Each source packet is 192 bytes long. One source
packet is composed of TP_extra_ header and a transport
packet. TP_extra header is 4 bytes long and the transport
packet is 188 bytes long.

One Aligned unit is composed of 32 source packets.

The last Aligned unit at the end of the DVR MPEG2
transport stream is also composed of 32 source packets.

If the last Aligned unit is not fully filled with
the transport packets of an input transport stream, the
free byte area must be filled with source packets having
null packets (transport packets with PID = Ox1FFF).

FIG. 4 shows syntax of source packets.

TP _extra_header() is 4 bytes long.
transport packet() is an MPEG-2 transport packet of 188
bytes long which is defined by ISO/IEC 13818-1.

FIG. 5 shows syntax of TP_extra header.

copy_permission_indicator is an integer which
represents the copy iimitation of the payload of the

corresponding transport packet.
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the tine at which, in the AV stream the corresponding transport packet
arrives at a decoder (an AV decoder 16 shown in FIG 44 to be descri bed
later) . This is an integer having a value specified by arrival-tinme-stanp
in equation (1) to be described later. FIG 6 shows a recorder nodel (a
novi ng picture recording/reproducing apparatus 1 shown in FIG 44 to be
described later) for DVR MPEG 2 transport streans. This is a conceptual
nodel for defining a recording process. Each DVR MPEG 2 transport stream
must conply with this nodel. The follow ng describes the input timng of
an MPEG 2 transport str am The i nput, IVPEEZ trans ort aﬁr%%m is_a full
é EES

transport stream ofFABaFLFiReLFEATROLS &t &ﬁ\s?ﬁ Pi hp Riist conply
with I SO I EC13818-1 or ISCYIEC13818 9. i-th byte of the MPEG 2 transport
streamis SHfultidfedds W iGputitedha AY r?é:rte(qn)/ ithe CPTESSHINE NS r anspor t
stream systemtarget decoder defined by |ISOIEC 13818-1) 201 (an AV
decoder 16 SHARSHOYTFRAcke)) adird ves sdurcelqnaded i @y BOAqeeIurlde
packetizer 29 shown in FIG 44). The follow ng describes a 27MHz PLL 202
30 (i ncor porsixoedh iim & Isont4bllcebel Adsenifedrdatayr)pi cfhie 1s an

integer having a value specified by arrival time_ stamp in

equation (1) to be described later.

FIG. 6 shows a recorder model (a moving picture
recording/reproducing apparatus 1 shown in FIG. 44 to be
described later) for DVR MPEG-2 transport streams. This
is a conceptual model for defining a recording process.

Each DVR MPEG-2 transport stream must comply with this
model.

The following describes the input timing of an
MPEG-2 transport stream. The input MPEG2 transport stream
is a full transport stream or a partial transport stream.

The input MPEG2 must comply with ISO/IEC13818-1 or
ISO/IEC13818-9.

i-th byte of the MPEG-2 transport stream is
simultaneously inputted at time t (i) into a T-STD (a
transport stream system target decoder defined by ISO/IEC
13818-1) 201 (an AV decoder 16 shown in FIG. 44) and a
source packetizer 204 (a source packetizer 29 shown in

FIG. 44).

The following describes a 27MHz PLL 202
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recordi ng/ reproduci ng apparatus 1 shown in FIG 44). The frequency of 27MHz
nmust be | ocked to the value of PCR (Program C ock Reference) of the MPEG 2
transport stream The follow ng describes an arrival time clock. An '
arrival tinme clock counter 203 (incorporated in the controller 17 in the
novi ng picture recording/reproducing apparatus 1 in FIG 44) is a binary
counter which counts the frequency pul ses outputted from the 27VHz PLL
202. arrival-time-clock(i) is a count value of an arrival tinme clock
counter 203 at tinme t(i). The foll ow ng describes a source packetizer 204.
The source Qacketizer Zgg.creates soyr,ce ﬁqcket% by attacth% TP extra
header to al'FPEPERSHEFEIDALKE SOPRFPANEL- i/ e Ds 8% TONdYafeS e me at
which the first béﬁe of a tran%Port packet _arrives at hoth the T- STD 201
and the souFESOFELREY FLBF OSYs 1 NIARPPRER HSHE- MR RP EdCa ddipl e val ue of
Arrival tinme clock(k), k being indicative of a first byte of the transport
packet as shown inTegub¥regnepedy. ofagvMial mushebst AAPKRY EcafhpvEplvene

cl ock(k)% 230 (1) The follow ng describes a wite buffer 205 31

(i ncor por at @ PRRa (Rirogd age Ciliogk e fierenise ) movi idlepMAEG—@ transport

stream.

The following describes an arrival time clock.

An arrival time clock counter 203 (incorporated in
the controller 17 in the moving picture
recording/reproducing apparatus 1 in FIG. 44) is a binary
counter which counts the frequency pulses outputted from
the 27MHz PLL 202.

arrival_time clock(i) is a count value of an
arrival time clock counter 203 at time t(i).

The following describes a source packetizer 204.

The source packetizer 204 creates source packets by
attaching TP_extra_ header to all transport packets.

Arrival time stamp indicates a time at which the
first byte of a transport packet arrives at both the T-
STD 201 and the source packetizer 204.
Arrival time stamp (k) is a sample value of
Arrival_time_clock(k), k being indicative of a first byte
of the transport packet as shown in equation (1).

arrival time stamp(k) = arrival time_clock(k)% 2°° (1)

The following describes a write buffer 205
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recordi ng/ reproduci ng apparatus 1 shown in FIG 44). Rmax is an input bit
rate of the source packet streamfromthe source packetizer 204 to the
wite buffer 205. Let a maximumbit rate of an input transport stream be
TS-recording-rate, then Rrax is calculated as follows: Rmax= TS recording
rate X 192/188 Rud is an output bit rate fromthe wite buffer 205 to a
DVR drive 206 (incorporated in a wite section 32 in the noving picture
recordi ng/ reproduci ng apparatus 1 shown in FIG 44). The output bit rate of
source packet streamfrom the buffer at the tine when the wite buffer 205
IS not errpt is Rud. When the buffer is errpsay the output bit rate from

the buffer i slnférré’or?ﬁ@dD\?F? & W B 6 eEdOrdS2 tig Fh é‘}PV(Jélgr STy
medium 10 in FIG 44) each packet fromthe wite buffer 205 attached with
ATS cor r espdiRFoRging /eP radicidlg tARRE L aFfSe de 1Phgatk e ]I G-heéd 49--STD 201.
FIG 7 shows a player nodel (the noving picture recording/ regr oduci ng
apparatus 1 in Fl GRnas &gr paspoRus biherate) off tDYRSNRECE2prRcEASpOTrt
stream This is a conceptual nodel for defining a reproducing process. The
DVR MPEG 2 tstanesyporfirost rideemsmustcer grauikie tdizey 1244 troddie w32 tRhéuifldowi ng
describes a read buffer 222
205. Let a maximum bit rate of an input transport stream
be TS recording rate, then Rmax is calculated as follows:
Rmax = TS_recording_rate X 192/188
Rud is an output bit rate from the write buffer 205
to a DVR drive 206 (incorporated in a write section 32 in
the moving picture recording/reproducing apparatus 1
shown in FIG. 44).
The output bit rate of source packet stream from
the buffer at the time when the write buffer 205 is not
empty is Rud. When the buffer is empty, the output bit
rate from the buffer is zero.
The DVR drive 206 records, to a disk (a recording
medium 10 in FIG. 44), each packet from the write buffer
205 attached with ATS corresponding to the arrival time
of each packet to the T-STD 201,
FIG. 7 shows a player model (the moving picture
recording/reproducing apparatus 1 in FIG. 44 corresponds
thereto) of DVR MPEG-2 transport stream. This is a

conceptual model for defining a reproducing process. The

DVR MPEG-2 transport stream must comply with this model.
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(incorporated in a read section 11 of the noving picture
"recordi ng/ reproducing apparatus 1 in FIG 44). Rud is an input bit rate
froma DVR drive 221 (incorporated in the noving picture
recordi ng/ reproducing apparatus 1 in FIG 44) to the read buffer 222. The
input bit rate of the source packet streamto the read buffer 222 when it
is not full is Rud. When the buffer is full, the input in the buffer is
stopped. Rmax is the output bit rate of the source packet streamfromthe
read buffer 222 to a source depacketizer 223 (a source depacketizer 14

shown in FIG 43 rrgs gnds thﬁretoi The follogig% deig i bes an arrival
time clock counter 82 0?'886P80 S°&8 PﬁsaaCSﬁFgo - Ta the noving

pi cture recordi ng/ reproduci ng appayatus .1 in _Fl 4). The arrjival time

Pl otk Count oPST AR e St B, RE L I S i) ARG GRS pul ses
generated by a 27MHz crystal oscillator (27MHzX-tal) 224 (incorporated in
the cont r ol IF&COrAigr M HasHGIg DiddRare thsedoridt dgiGefr®duci ng apparatus 1
in FIG 44). If the current source packet is the first source packet of an
AV streamfile or RHE d6uprBeipRbkebll3rpfgi £40BdabPVBPNIAYE S2art in

Sequencel nfo() to be
(incorporated in the moving picture recording/reproducing

apparatus 1 in FIG. 44) to the read buffer 222.

The input bit rate of the source packet stream to
the read buffer 222 when it is not full is Rud. When the
buffer is full, the input in the buffer is stopped.

Rmax is the output bit rate of the source packet
stream from the read buffer 222 to a source depacketizer
223 (a source depacketizer 14 shown in FIG. 43
corresponds thereto).

The following describes an arrival time clock
counter 225 (incorporated in a controller 17 of the
moving picture recording/reproducing apparatus 1 in FIG.
44) .

The arrival time clock counter 225 is a binary
counter which counts 27MHz frequency pulses generated by
a 27MHz crystal oscillator (27MHzX-tal) 224 (incorporated
in the controller 17 of the moving picture
recording/reproducing apparatus 1 in FIG. 44).

If the current source packet is the first source

packet of an AV stream file or the source packet
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described later, the count value of the arrival tine clock counter 225 is
reset with the value of the arrival tinme stanp of that packet.

Arrival -tinme-clock(i) is a count value of the arrival tine clock counter
225 at tinme t(i). The follow ng describes the output timng of an MPEG 2
transport stream If the arrival-tine-stanp of the current source packet
is equal to the value of LSB 30 bits of arrival time clock(i), the
transport packet of that source packet is drawn fromthe buffer. The
foll ow ng describes a database format for managi ng the reproduction
information of an AV stream file. FIG,6 8 shows syntax of a Cip

| nf or mat i on “AAEAtah Y G ATG GF5ARS O 199 BNRE BURIEnCA (|

Program nf o and CipMark(). Sequencelnfo start address indicates

CPI (, : ;
the start g&iﬁﬁfé"slgo%* ISdfiendéth i witnt he T i i 3 Hinberi®F byt es

fromthe start byte of a zzzzz.clpi used as unit. The rel ative nunber of
bytes is courhaK fGUMRT 22 Pricyregfelf ¢vidtharthedrless ehdikatasr vl st art
address of Programinfo() with the relative nunber of 34 bytes fromthe
start byte dfime mtamp cibhitial easert as

Arrival time clock(i) is a count value of the
arrival time clock counter 225 at time t(i).

The following describes the output timing of an
MPEG-2 transport stream.

If the arrival time_stamp of the current source
packet is equal to the value of LSB 30 bits of
arrival time_clock (i), the transport packet of that
source packet is drawn from the buffer.

The following describes a database format for
managing the reproduction information of an AV stream
file.

FIG. 8 shows syntax of a Clip Information file.
Each Clip Information file has Sequencelnfo(),
ProgramInfo (), CPI{), and ClipMark().

Sequencelnfo_start address indicates the start
address of SequencelInfo() with the relative number of
bytes from the start byte of a zzzzz.clpi used as unit.
The relative number of bytes is counted from zero.

ProgramInfo Start address indicates the start

address of ProgramInfo() with the relative number of
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unit. The rel ative nunber of bytes is counted fromzero. CPl-Start-address
indicates the start address of CPI() with the relative nunber of bytes
fromthe start byte of a zzzzz.clpi file used as unit. The relative

nunber of bytes is counted fromzero. CipMark Start address indicates the
start address of CipMark() with the relative nunber of bytes froma
zzzzz.clpi file used as unit. The relative nunber of bytes is counted from
zero. The other syntax fields are unnecessary for the description of the
enbodi nent s of the i nventi on, so that their descriptions will be skipped.
Sequencel nf nes tlonéfbout ATC- seq ce and STC sequence

inadip A% stt rse rﬁomﬂjfg‘ef oc'itl Iab&zz(,ft; Snme axis
ted on the baS| arriva ta ATS of e ch source acket
consti AU mL85|P %4 ¥ i

constit uti ngiart AVt Ve Y dP¥hesr APvEPURERE BASB, ZPES-cl ock
being called as ATC (Arrival Tinme Cock) . A source packet sequence not
i ncl uding the di scoRELAGPEY ﬁ@ﬁﬁ?séflﬁ?€céFﬁé thesébaritnareyessi AE o
arrival tine base) is called an ATC-sequence. FIG 9 illustrates an

ATC- sequenc&EP e idh itheutredms tirvn spuesofediities damy thecstdadt as a dip

AV stream
byte of a zzzzz.clpi file used as unit. The relative

number of bytes is counted from zero.

ClipMark Start_address indicates the start address
of ClipMark() with the relative number of bytes from a
zzzzz.clpi file used as unit. The relative number of
bytes is counted from zero.

The other syntax fields are unnecessary for the
description of the embodiments of the invention, so that
their descriptions will be skipped.

Sequencelnfo() defines the information about ATC-
sequence and STC sequence in a Clip AV stream.

The following describes an ATC sequence. A time
axls created on the basis of the arrival tiﬁe stamp (ATS)
of each source packet constituting an AV stream file is
called an arrival time base, its clock being called as
ATC (Arrival Time Clock). A source packet sequence not
including the discontinuity point of ATC (the
discontinuity point of arrival time base) is called an
ATC-sequence,

FIG. 9 illustrates an ATC-sequence. When an input
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file, the Aip should not include the discontinuity point of ATC and has
only one ATC-sequence. It is assuned that the discontinuity point of ATC
is created only when the streamdata of a Clip AV streamare partially
deleted by editing for exanple, of which details will be described |Ilater.
The ATC start address, namely the start address of ATC sequence, in the AV
streamfile is stored in Sequencelnfoo. This address is indicated by

SPN- ATC-start. Each ATC- sequence other than the | ast ATC sequence in the
AV streamfile starts with a source packet indicated by the SPN ATC start
and ends with the source packet i di at el ef ore the squrce packet

i ndi cat ed byF AR S HORIAEE Ny FRFOYIRG 38rE Ldoiedte SHEHAS with
t he source packet indicated by the SPN-ATC-start and ends wth the | ast
source packdttlsr (e AFif dild met inglyde -he |distqontdau e Raidgnshi p
between the discontinuity point of ATC and the ATC sequence. In this
exampl e, a Qf RTAV NG &ad fonly leae ARS ARAUSESEoNt THuilSy asguimgts thad t hree
ATC-sequences. The fol | owi ng describes the STC-sequence. The definition of
STC ( Syst emthiemsl igasek)infudl o we itrite OVPRE R i36 afefatrdd icon.y Nevesl ythethis is a
clock of the systemtine

stream data of a Clip AV stream are partially deleted by

editing for example, of which details will be described

later.

The ATC start address, namely the start address of
ATC~sequence, in the AV stream file is stored in
SequenceInfo (). This address is indicated by
SPN_ATC_start.

Each ATC-sequence other than the last ATC-sequence
in the AV stream file starts with a source packet
indicated by the SPN _ATC start and ends with the source
packet immediately before the source packet indicated by
the next SPN_ATC_start. The last ATC-sequence starts with
the source packet indicated by the SPN ATC start and ends
with the last source packet of the AV stream file.

FIG. 10 illustrates a relationship between the
discontinuity point of ATC and the ATC-sequence. In this
example, a Clip AV stream file has two ATC discontinuity
points and three ATC-sequences.

The following describes the STC-sequence. The

definition of STC (System Time Clock) follows the MPEG-2

36



base which is the tinme axis created on the basis of PCR (Program C ock
Reference) in the transport stream The value of STCis represented in the
count value of a 33- bit binary counter having 90kHz precision. FIG 11
illustrates continuous STC intervals. The horizontal axis represents
Arrival Time Cock (or arrival time base) and the vertical axis represents
STC (or systemtine base) . In Case-1, STC increases nonotonously, STCin
that interval being continuous. In Case-2, 33-bit STC w aparounds -hal f way.
The wraparound point of STCis not the discontinuous point of STC. If STC
wr apar ounds STC. remai ng conti nuous. , STC d ty occurs_when the

, . | scont i_nuj
broadcast  SESELHNCL0R-t NEBe bét weRhST +anSnFbSFbnoF | hBS. SYRESReEHPEI ng i de
sw t ches bet ween recordin% channel s, or the user performs  an editing
operati on. BR2§8uiBéChadRethSefdBfcaxifi Chedses Rt theckgdd sspé PCR
di scontinuity point (the discontinuity point on system tine base) is
cal | ed an STéreggaencdockt ReHeuescloe Aot &de tHaNSPOrfamdrSED . -valhe appears
in a same STC sequence. Therefore, the maxinumtinme length of Aip is
limited to vedsse tHalTChd s3TepiressTiCedr dpatbendopati v@ Lugbodt a283-hours) .
37 In the AV streamfile, the address at which a new

bit binary counter having 90kHz precision.

FIG. 11 illustrates continuous STC intervals. The
horizontal axis represents Arrival Time Clock (or arrival
time base) and the vertical axis represents STC (or
system time base). In Case-1, STC increases monotonously,

STC in that interval being continuous. In Case-2, 33-bit
STC wraparounds halfway. The wraparound point of STC is
not the discontinuous point of STC. If STC wraparounds,
STC remains continuous.

STC discontinuity occurs when the broadcast station
switches between transmission lines, theé recording side
switches between recording channels, or the user performs
an editing operaticn.

A source packet sequence which does not include STC
discontinuity point (the discontinuity point on system
time base) is called an STC-sequence. It should be noted
that no same STC value appears in a same STC_sedquence.
Therefore, the maximum time length of Clip is limited to

less than the 33-bit STC wraparound period (about 26

hours) .
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STC starts, nanely the STC sequence start address, is stored in
Sequencelnfo(). This address is indicated by SPN STC start. The

STC- sequence does not extend over an ATC- sequence boundary. The

STC- sequences other than the | ast STC-sequence in the AV streamfile each
start with the source packet indicated by its SPN STC start and end with
the source packet inmmediately before the source packet indicated by the
next SPN STC start. The | ast STC-sequence starts with the source packet
indicated by its SPN STC start and ends wth the |ast source packet of the

AV streamfile. ws rel ationshjip between S C .discontinuity
poi nt and STC-sequghc%ggng9 SFEFQP.%ﬁ@ﬁrpghgeF§SEﬁS§Té sgaﬁgﬁcg afitf
ATC- sequence,._ln this exanpl.e, the ai V stre n1f|Ie as three STCs and
three STC SEquETEELES ond enée Ot Ihe $'he SATC
seqguence boundary If an AV strean1has an STC di scontinuity point, a PTS
havi ng the $&e&SFalide SeapeagedRfan « hfsiavasdream 1Fi édl¢ﬁ§P§fBVe when
pointing at a tine in the AV stream file on a PTS basis, only the PTS of
access poi nSENs ST64_stauff-icient to identify that point. It is necessary to
38 have an index of the STC sequences which include that PTS

The STC-sequence does not extend over an ATC-

sequence boundary.

The STC-sequences other than the last STC-sequence
in the AV stream file each start with the source packet
indicated by its SPN_STC start and end with the source
packet immediately before the source packet indicated by
the next SPN_STC start. The last STC-sequence starts with
the source packet indicated by its SPN_STC_start and ends
with the last source packet of the AV stream file.

FIG. 12 shows a relationship between STC
discontinuity point and STC-sequence and a relationship
between STC-sequence and ATC-sequence. In this example,
the Clip AV stream file has three STCs and three STC-
sequences. One STC-sequence does not extend over the ATC-
sequence boundary.

If an AV stream has an STC discontinuity point, a
PTS having the same value may appear in this AV stream
file. Therefore, when pointing at a time in the AV stream
file on a PTS basis, only the PTS of access point is not

sufficient to identify that point. It is necessary to
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in addition to the PTS. This index is called an STGid. FIG 13 shows
syntax of Sequencelnfoo. In the figure, length indicates the nunber of
bytes fromthe byte imediately after this length field to the |last byte
of Sequencel nfoo. num of - ATC- sequences i ndi cates the nunber of ATC
sequences in the AV streamfile. SPN-ATC-start(atc-id] indicates the
address at which the ATC sequence indicated by atc-id starts in the AV
streamfile. S PNNATC-s tart[ atc-id ] indicates a size on a source packet
nunber unit and is counted fromthe first source packet of the AV stream
file wwth zero being the initial value. The first SPN-ATC-start|

Sequencel nf &Y% arkéfrt?lexl'ﬁtf Vs Grs espeness ity amclivge ditady

Sequencel nfoo are aligned in the ascending order. Nanmely, the
SPN- ATC- st aritt] sddijtdjorerfieertde |31T98eq Taicelntes isacadilieds anh8TColidowi ng

conditions. SPNATC-start[d O for atc-id whichis 0 < atc-id <
num of - ATC _sequencé&gG. $@NSA¢@SsSantPat©fi6equgpceIS§N4ATC-start[atc-id)
num of - STC- sequences[ atc-id) indicates the nunber of STC- sequences existing
on the ATC sequencéni nbtlecdtigdrgd9 Benath iiddicates the number of bytes

from the byte immediately after this length field to the

last byte of SequenceInfo().

num of ATC_sequences indicates the number of ATC-
sequences in the AV stream file.

SPN_ATC_start{atc_id] indicates the address at
which the ATC-sequence indicated by atc_id starts in the
AV stream file. SPN _ATC start[atc_id] indicates a size on
a source packet number unit and is counted from the first
source packet of the AV stream file with zero being the
initial value.

The first SPN_ATC start[0] in SequenceInfo() is
zero. The values of SPN_ATC start[atc_id] entered in
SequenceInfo() are aligned in the ascending order. Namely,
the SPN_ATC start[atc_id] entered in Sequencelnfo ()
satisfies the following conditions.

SPN_ATC_start[0] = O
for atc_id which is 0 < atc_id < num of ATC_ sequences,
SPN_ATC start[atc_id - 1] < SPN_ATC start(atc_id]

num of STC sequences[atc_id] indicates the number

of STC-sequences existing on the ATC-sequence indicated
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offset STCidlatc id] indicates the offset value of sct_id for the first
STC-sequence on the ATC-sequence indicated by atc_id. Wen the AV stream
fileis newy recorded, offset STCid[atc id] is zero. The value of stc id
corresponding to the STC- sequence on the ATC sequence indicated by the atc
idis defined by the sequence of description by for loop of stc_id in the
syntax, its value starting with of fset STCid[latc id]. For the two

conti nuous ATC sequences defined in Sequencelnfo(, the value of the | ast
stc id of the preceding ATC sequence and the value of the first stc id of
t he follomﬁngréﬁgiggﬂgence may be the sanme. If the values of these two stc
idfields ar , the sane STC value wll never appear in the two
STC-sequences to be referenced b¥§these val ues. The values of stc id to be

entered in SequencBEhFEE)Shiist Abatsl ighedn P ceresasbenaifhgesr yetue Phe
value of offset STCid[atc id] is set so as to satisfy this condition. PCR
Pl D at ¢ i d] [sttc_lid|fars Ghee fidisfe SHCrapsuancmsPorthpadiéetsamianee a val i d
PCR in the STC-sequence indicated by the stc id on the ATC sequence
i ndi cat ed b}nd@qghgd(hy atc_id. When the AV stream file is newly

recorded, offset STC_id[atc_id] is zero.

The value of stc id corresponding to the STC-
sequence on the ATC-sequence indicated by the atc_id is
defined by the sequence of description by for loop of
stc_id in the syntax, its value starting with
offset_STC_idfatc_id].

For the two continuous ATC-sequences defined in
Sequencelnfo (), the value of the last stc_id of the
preceding ATC-sequence and the value of the first stc_id
of the following ATC-sequence may be the same. If the
values of these two stc_id fields are the same, the same
STC value will never appear in the two STC-sequences to
be referenced by these values.

The values of stc _id to be entered in
SequencelInfo() must be aligned in the ascending order.

The value of offset STC id[atc_id] is set so as to
satisfy this condition.

PCR__PID[atc_id] [stc_id] is the value of the

transport packet having a valid PCR in the STC-sequence

indicated by the stc_id on the ATC-sequence indicated by
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SPN STC start[atc id][stc id] indicates the address at which the
STC-sequence indicated by stc id on the ATC sequence indicated by atc id
starts on the AV stream SPN STC start[atc id][stc id] is a size on a '
source packet nunmber unit basis, which is counted fromthe first source
packet of the AV streamfile with zero as the initial value. The val ues of
SPN STC start[atc id][stc id] to be entered in Sequencelnfo() are aligned
in the ascending order. The first SPN STC start[atc id][stc id] on the
ATC-sequence indicated by the atc id has a value over SPN ATC start[atc
id]. Nanely, this satisfies the follow ng condition. SPN ATC start[atc id]
<= SPN STC &it&rfiffatc id][0] presentation start tine[atc id][stc id]
i ndi cates the presentation start time of the AV stream data on the
STC sequence i ndi cBPBdSEG_startdaba_tAe [A¥e._sdduéneécatprai theceadpyeshe atc
id. This is the value of presentation tinme on a 45 kHz unit basis which is
derived fr@h thdcHTEhef STCs sSHuefsfudmeE cafess it i mn thihee ARt
id][stc id] indicates the presentation end tine of the AV stream data on
the STC segeaveadendinddtced doly byt @tiad igh stiee tATOrs ddiee?de strdamdi cat ed by
atc _id. This is the value of the
SPN_STC_start{atc_id] [stc_id] is a size on a source
packet number unit basis, which is counted from the first
source packet of the AV stream file with zero as the
initial wvalue.
The values of SPN_STC start[atc_id]{stc_id] to be
entered in Sequencelnfo() are aligned in the ascending
order. The first SPN STC start([atc id][stc_id] on the
ATC-sequence indicated by the atc_id has a value over
SPN_ATC_start{atc_id]. Namely, this satisfies the
following condition.
SPN_ATC start([atc_id] <= SPN STC start[atc_id][O0]
presentation_start timefatc_id] [stc_id] indicates
the presentation start time of the AV stream data on the
STC~sequence indicated by stc_id on the ATC-sequence
indicated by the atc_id. This is the value of
presentation time on a 45 kHz unit basis which is derived
from the STC of its STC-sequence.
presentation_end time(atc id] [stc_id] indicates the

presentation end time of the AV stream data on the STC-

sequence indicated by stc_id on the ATC-sequence
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presentation time on a 45 kHz unit basis which is derived fromthe STC of
this STC-sequence. The foll ow ng descri bes Program nfo(). A program is a
collection of elementary streans and shares only one systemtine base for
t he synchronous reproduction of these streans. It is advantageous for the
reproduci ng apparatus (the noving picture recording/reproduci ng apparat us
1 shown in FIG 44 to be described later) to know the contents of each AV
stream before its decodi ng. These contents include such information as the
value of PID of the transport packet for transmtting video and audi o

el enentary strea nd the types .video _and audi o _c onent (for

exanpl e, HDt¥ Fggﬁ%aﬁg ﬁ%ﬁtﬂéLAA &8ditB tg?rgéﬁﬁ?,ofogggxanple. This
information is useful in creating a nenu screen for qﬁf ri bing the

Pl ayLi st coREEFEIRSLPhE TSP fhi‘th kg dditc &3 sav Cﬁ"ea‘rﬁ Leied as
setting the initial state of an AV decoder 16 (in FIG 44 to be described
| ater) and &r@8mfhe STexef thig $TO-Gewence -be described later) of the
reproduci ng apparatus before decoding the AV stream For this reason, each
Cip Information TheefpdsorPingrdabatobesr Pdegepmbniag (progh apFadPraibnt ent s.

is a collection of elementary streams and shares only one
system time base for the synchronous reproduction of
these streams.

It is advantageous for the reproducing apparatus
(the moving picture recording/reproducing apparatus 1
shown in FIG. 44 to be described later) to know the
contents of each AV stream before its decoding. These
contents include such information as the value of PID of
the transport packet for transmitting video and audio
elementary streams and the types of video and audio
component (for example, HDTV video and MPEG-2 AAC audio
streams), for example.

This information is useful in creating a menu
screen for describing the PlaylList contents for the user
which reference an AV stream as well as setting the
initial state of an AV decoder 16 (in FIG. 44 to be
described later) and a demultiplexer 15 (in FIG. 44 to be
described later) of the reproducing apparatus before
decoding the AV stream. For this reason, each Clip

Information file has ProgramInfo for describing program
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An AV streamfile storing MPEG 2 transport streans may change in program
contents in the file. For exanple, the PID of a transport packet
transmtting video elenentary streans nmay change or the conponent type of
a video stream nmay change from SDTV to HDTV. Programi nfo stores the
i nformati on about the change point of program contents in an AV stream
file. A source packet sequence in which the program contents specified by
this format in an AV streamfile are constant is referred to as a
program sequence. The address at which a new program sequence starts in an
AV streamfile is stored in Programinfo () . This address is pointed by
SPN_pr ogr am“884&8tce- start. The program sequences ot her than the | ast
program sequence in an AV streamfile each start with a source packet
pointed by its SPNPrdYrahFsefuéhée- starindnPERd2 kreRSPRETsEGFBBMPacket
imedi ately before a source packet pointed by the next
SPN- pr ogr am"e¢q ¢agedes tigdy Propyan sonteptsgriamtdeqdddee sFart sxamphet he
source packet pointed by its SPN-program sequence-start and ends with the
| ast sour céhgadlér off at Herafpsinte packRItG treh sl bfsitnatwsiep
program sequence. In this exanple, a CAip AV streamfile has three program
43 sequenceslementary streams may change or the component type of a
video stream may change from SDTV to HDTV. ProgramInfo
stores the information about the change point of program
contents in an AV stream file.
A source packet sequence in which the program
contents specified by this format in an AV stream file
are constant is referred to as a program-sequence.
The address at which a new program-sequence starts
in an AV stream file is stored in ProgramInfo(). This
address is pointed by SPN program sequence start.
The program-sequences other than the last program-
sequence in an AV stream file each start with a source
packet pointed by its SPN program_sequence_start and end
with the source packet immediately before a source packet
pointed by the next SPN_program sequence_start. The last
program-sequence starts with the source packet pointed by
its SPN_program sequence_start and ends with the last
source packet of the AV stream.

FIG. 14 illustrates a program-sequence. In this

example, a Clip AV stream file has three program-
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Each program sequence may extend over the ATC sequence boundary and the
STC-sequence boundary. FIG 15 shows syntax of Program nfoo. |ength

i ndi cates the nunber of bytes fromthe byte immediately after this length
field to the last byte of Program nfoo. num of - program sequences i ndi cates
t he nunber of program sequences in the AV streamfile.

SPN_program sequence-start indicates the address at which a

program sequence starts on the AV streamfile. SPN- program sequence-start
has a size on a source packet nunber unit basis and is counted fromthe
first source acket of the AV streamfile with zero being the initial

val ue. The §§H§§§CGF'SPN-progran}sequence_start entered in Prograninfoo
are aligned in the_ascending order. It is supposed that

SPN- pr ogr am sequentaclt BFPIZpBr ALIBERERemaGuPEECPECcREEThERENGTERe first PMI
for that program sequence. SPN program sequence-start is created by
anal yzi ng PSEASENCE bREncazysgecdt ther STH15e diea dee @2 rt-he novi ng
pi cture recordi ng/ reproduci ng apparatus 1 shown in FIG 44) which records
data. Because a dEf@y ibPnehpwsregntasdofoProticanéndeder (for exanple, a
vi deo anal yzer 24 or a multiplexed stream anal yzer 26 44 shown in FIG 44)
to anal yze PSI/ S| aedgtkt éndicaseshbhgenumber of bytes from the byte
immediately after this length field to the last byte of
ProgramInfo ().
num_of program sequences indicates the number of
program sequences in the AV stream file.
SPN_program_sequence_start indicates the address at
which a program-sequence starts on the AV stream file.
SPN program sequence_ start has a size on a source packet
number unit basis and is counted from the first source
packet of the AV stream file with zero being the initial
value. The values of SPN_program sequence_start entered
in ProgramInfo() are aligned in the ascending order.
It is supposed that SPN_program_ sequence_start
point at the source packet having the first PMT for that
program_sequence. SPN program_sequence_start is created
by analyzing PSI/SI in the transport stream by the
recorder (the moving picture recording/reproducing
apparatus 1 shown in FIG. 44) which records data. Because

a delay time is required for the recorder (for example, a

video analyzer 24 or a multiplexed stream analyzer 26
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SPN_program sequence-start nmay point a source packet which is within a
predetermned tine fromthe actual PSI/SI change point. programmap PIDis
the value of PID of a transport packet having PMI (program map tabl e)
applicable to its program sequence. numof-streans-in-ps indicates the
nunber of elenmentary streans defined in that program sequence.

num of _groups indicates the nunber of groups of elenentary streans defined
inits program sequence. numof-groups is a value which is 1 or nore. If
PSI/SI of the transport stream has the group information of elenentary
streans, numof-groups_ is ngposed tgyhave a, val ue ggich is. 1 or nore.

Each group SOV it 5L%nedd] ebP PR2AYAGI FPL(FLIwAR LR ts it Samsng e

i ndi cates the value of PID for an elenentary streamdefined in PMI which is
ref erenced BFN_PIQETAR ATRIS Qfs takht HroRUm & e usiee ®a3&ficodi ngl nf oo
indicates the informati on about the elenentary stream pointed by the
above- ment i ¢HdEh sty edrRlAITD.a BredRdieninined |tinge o riireradtatal .
num of - streans-in_group indicates the nunber of elenentary streans in a
group of el fnSdr chatngeamnims st ream i ndex indi cates the val ue of stream
| ndex program map PID is thé value of PID of a transport
packet having PMT (program map table) applicable to its
program-sequence.
num of streams in ps indicates the number of
elementary streams defined in that program-sequence.
num of groups indicates the number of groups of
elementary streams defined in its program-sequence.
num_of groups is a value which is 1 or more. If PSI/SI of
the transport stream has the group information of
elementary streams, num of groups is supposed to have a
value which is 1 or more. Each group constitutes one view
in a multi-view program.
stream PID indicates the value of PID for an
elementary stream defined in PMT which is referenced by
program map PID of that program-sedquence.
StreamCodingInfo() indicates the information about
the elementary stream pointed by the above-mentioned
stream PID. The details will be described later.

num of streams in group indicates the number of

elementary streams in a group of elementary streams.
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defined by for-loop in the syntax, corresponding to the elenentary streans
of the above-nentioned elenentary streamgroup. FIG 16 indicates syntax
of StreanCodi nglnfo(). Ilength indicates the nunber of bytes fromthe byte
i mredi ately after this length field to the |ast byte of

St reantCodi ngl nfo(). stream coding type indicates the coding type of the

el ementary stream pointed by the stream PID corresponding to this

St r eantCodi ngl nfo(). The meani ng of each value is shown in FIG 17. video
format indicates the video format of the video stream pointed by the
stream PID corresponding to . this Strea inglnfo(). The neani of each
Vel uel o Cshown | noErestlygRapkh i BartaE R BRE FaTLR be, MEReTRATRARC! o

vi deo stream pqi nted by the stream PID corresponding to this

St r eanCodi nGEARGEA %thé%' Ry B ecrFHiate iCHERAINIFIYE e displ ay
aspect ratio_indicates the display aspect ratio of the video stream

poi nted by EHENSNtELY By eadsy ods FaRdiaRy e et oniak SHIERAHAT o() . The
nmeani ng of each value is shown in FIG 20. 46 cc flag is a flag which

i ndi cat es WEEHIRSM GTOWH- a

FIG. 16 indicates syntax of StreamCodingInfo().

length indicates the number of bytes from the byte
immediately after this length field to the last byte of
StreamCodingInfo ().

stream coding type indicates the coding type of the
elementary stream pointed by the stream PID corresponding
to this StreamCodingInfo(). The meaning of each value is
shown in FIG. 17.

video format indicates the video format of the
video stream pointed by the stream PID corresponding to
this StreamCodingInfo(). The meaning of each value is
shown in FIG. 18.

frame rate indicates the frame rate of the video
stream pointed by the stream PID corresponding to this
StreamCodingInfo (). The meaning of each value is shown in
FIG. 19.

display aspect ratio indicates the display aspect
ratio of the video stream pointed by the stream PID
corresponding to this StreamCodingInfo(). The meaning of

each value is shown in FIG. 20.
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cl osed caption data signal is encoded in the video stream pointed by the
stream PID corresponding to this StreanmCodi ngl nfo().
original-video-format-flag is a flag which indicates whether or not
original-video-format and original display aspect ratio exist in this

St reantCodi ngl nfo(). original-video-format is the original video format
before the video stream pointed by the stream PID corresponding to this

St reantCodi ngl nfo() is encoded. The neaning of each value is the sane as
that of the above- nentioned video format. original-display-aspect-ratio is

the original display_aspect ratio before the.video stream pointed by the
i Team Bl D of thi cCeLFARRON: AOERRE(FPEEhonBoaEa e et Ran B bE e hen
value is the sane as that of the above- nentionped display-aspect-ratio.

Wien a tran$eeds iR imaR 92 8 iR st SAGATESR 1mihs AL EHitead r eam
(BML stream or, caption for exanple) multiplexed is transcoded, the video
format of ﬂ@é%%@ﬁtﬁ%rﬁ@%&@ﬁ@rﬁl@ﬂmﬂ P (F9rS exanpl e, from
1080i to 480i). If the original streamis retained for the nmultinmedia data
stream the Sttyldagwiadinalodese 4 s 47 execut ed.

original video_format_flag is a flag which
indicates whether or not original video_format and
original_display aspect_ratio exist in this
StreamCodingInfo().

original_video_format is the original video format
before the video stream pointed by the stream PID
corresponding to this StreamCodingInfo() is encoded. The
meaning of each value is the same as that of the above-
mentioned video format.

original display aspect_ratio is the original
display aspect ratio before the video stream pointed by
the stream PID of this StreamCodingInfo() is encoded. The
meaning of each value is the same as that of the above-
mentioned display aspect ratio.

When a transport stream with a video stream and a
multimedia data stream (BML stream or caption for
example) multiplexed is transcoded, the video format of
the video stream changes after re-encoding (for example,
from 1080i to 480i). If the original stream is retained

for the multimedia data stream, the following process is
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In this case, an i
stream and t he nul

nformati on m smatch may take place between a new vi deo
tinmedia data stream For exanple, although the

paranmeters associated with the display of the nultinedia data stream are
defined on the supposition of the video format of the original video

stream the video
stream In such a
stored in original

format may change due to the re-encoding of the video
case, the information about the original video streamis
-video-format and original -di spl ay-aspect-ratio. The

reproduci ng apparatus generates a display inage fromthe above-nentioned

new video strea
streamis uﬁ?gﬁ
and original displ
synt hesi zed with t

and nultinedi a data stream as descri bed below The video
to a video fornat i ndi cated by original -video-format
resul.tant ,u

t t | ed eis
e ﬁf}ﬁgfﬁé%r%a' S S erBahiFE el "pmavcéi@ﬁ%gt di spl ay

i mge. audio presentatlon type indicates the presentation, pe of the

audi o stream

St r eantCodi ngl nfo().
sanpling_fr

poi nted by the str

hREFWRET e T SEYASY 5 LR easrb%rﬁi}%gwotltmﬁ % data

The neaning of each value is shown in FIG 21.

- | AOFcaKaBPiRe SAFPOUSY ftheqberepelBrst askeciaded stream

eam PI D

with the display of the multimedia data stream are

defined on the supposition of the video format of the

original video stream, the video format may change due to

the re-

encoding of the video stream.

In such a case, the information about the original

video stream is stored in original video_format and

original display aspect_ratio. The reproducing apparatus

generates a display image from the above-mentioned new

video stream and multimedia data stream as described

below.

The video stream is up-sampled to a video format

indicated by original video_format and

original display aspect _ratio. The resultant up-sampled

image is synthesized with the multimedia data stream to

generate a correct display image.

audio_presentation type indicates the presentation

type of the audio stream pointed by the stream PID

corresponding to this StreamCodingInfo(). The meaning of

each value is shown in FIG. 21.

sampling frequency indicates the sampling frequency
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corresponding to this StreanCodi ngl nfo(). The neaning of each value is
showmn in FIG 22. The follow ng describes CPI(). CPI (Characteristic Point
Information) is provided to relate the reproduction tinme information in an
AV streamwi th the address in its file. There are two types of CPls; EP
map and TU map. If CPlI type in CPI() is EP map type, this CPI() includes
EP map. If CPlI type in CPI() is TU map type, this CPI() includes TU nmap.
One AV stream has one EP nmap or one TU map. EP nap is a list of entry point
(EP) data and is extracted fromelenentary streams and transport streans.
This has the address jnformation for findin osition of the entry

poi nt at whi FHAY iR FHPIHIRPY F SPtieam one piece of
EP data is conposed of a pair of a presentatlon time stanp (PTS) and a

data addr es“sorirrﬁscﬂ%l%?l%t%dftﬁh? St aRCEN UM O Cor r é"%lﬁoﬁ‘@laﬁl@ngt 8ft hat

PTS. EP map is used for mainly two purposes. Firstly, it is used to find
t he dat a addraeds Vaiuehd sashswreai FfIG+t 2 access unit to be referenced by
the presentation tine stanp in PlayList. Secondly, it is used to perform
fast 49 forward refheddotlilowiagd desst ibesedd (nepr OHUcH Charatteristic
Point.Information) is provided to relate the repfoduction
time information in an AV stream with the address in its
file.
There are two types of CPIs; EP_map and TU map. If
CPI_type in CPI() is EP _map type, this CPI() includes
EP map. If CPI_type in CPI() is TU map type, this CPI()
includes TU map. One AV stream has one EP_map or one
TU map.
EP map is a list of entry point (EP) data and is
extracted from elementary streams and transport streams.
This has the address information for finding the position
of the entry point at which decoding is to be started in
each AV stream. One piece of EP data is composed of a
pair of a presentation time stamp (PTS) and a data
address in the AV stream of the access unit corresponding
to that PTS. |
EP map is used for mainly two purposes. Firstly,
it is used to find the data address in the AV stream of

the access unit to be referenced by the presentation time

stamp in PlayList. Secondly, it is used to perform fast
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t he recordi ng apparatus records an input AV streamand the syntax thereof
can be analyzed, EP map is generated and recorded to a disk. TU nmap has a
list of time unit data based on the arrival tinme of the transport packet
inputted through the digital interface. This gives a relationship between
the tinme of arrival time base and the data address in AV stream If the
recordi ng apparatus records an input AV stream and cannot anal yze the
syntax thereof, TU map is generated and recorded to a disk. FIG 23 shows
syntax of CPI(). length indicates the nunber of bytes fromthe byte

imredi ately after this length field to the |ast byte of 1 (). CPl type is
a 1-bit fladomadn HRRTCAET e 38 fashpd BrerEs p{eFElﬁ’drPngpl‘rP&é thé data
shown bel ow for one video streamin an AV streamfile., (1) stream PID: the
PID of the ttrh§n§|@§|°trddé’c9(é‘tppfadfrat‘%sr FHeGATAS A RN iMNe S SRS 2) num EP
entries: the nunber of entry points for that _video stream EP map has a
pair of dat é;@@s@écantEBrﬁ%t}r)tcaah@esmaéy@dar tER gtalk Hes Mlafiseratsfd 50 num
EP entries.

and recorded to a disk.

TU map has a list of time unit data based on the
arrival time of the transport packet inputted through the
digital interface. This gives a relationship between the
time of arrival time base and the data address in AV
stream. If the recording apparatus records an input AV
stream and cannot analyze the syntax thereof, TU map is
generated and recorded to a disk.

FIG. 23 shows syntax of CPI().

length indicates the number of bytes from the byte
immediately after this length field to the last byte of
CEI().

CPI_type is a 1-bit flag which indicates the CPI
type of Clip.

EP map has the data shown below for one video
stream in an AV stream file.

(1) stream PID: the PID of the transport packet for
transmitting that video stream.

(2) num EP entries: the number of entry points for that
video stream. EP_map has a pair of databases;

PTS EP start and SPN EP start for the number of
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(3) PTS EP start: indicates PTS in the access unit which starts with the
sequence header in that video stream (4) SPN EP start: indicates the
address in the AV stream file of a source pocket including the first byte
of the access unit which is referenced by the above-nenti oned PTS EP
start. SPN EP start has a size on the source packet nunber unit basis and
is counted fromthe first source packet of the AV streamfile wth zero
being the initial value. If a plurality of video streans exist in an AV
stream EP map can have the above-nentioned data for each video stream
FIG 24 shows an_exapple of EP map. In this exanple, a video stream stream
Pl D=x and knBﬂLg§-$BEE%§S'(nun1EP entries=k) are,.included in a dip AV
stream Shown is an exanple of a source packet pointed by SPN EP start.

The payl oad f ol FM hfREEEHHE hebrdkcates TS tianshracereketiih Whidh sour ce
packet starts with the PES packet header, which is followed by sequence
header (SGFartepvhthdehe( soprMpncantiepdpicinr shhEadédep] SPEepr. The PTS
of the access unit starting with this sequence header is encoded in the
PES packet hebderSPNHeP fatdoni nindiesatédheshd lhddpes 511 The 25V shiongam
TU-map which is generated when

file of a source pocket including the first byte of the

access unit which is referenced by the above-mentioned

PTS_EP_start. SPN_EP_start has a size on the source

packet number unit basis and is counted from the first

source packet of the AV stream file with zero being the

initial wvalue.

If a plurality of video streams exist in an AV
stream, EP map can have the above-mentioned data for each
video stream.
FIG. 24 shows an example of EP map. In this

example, a video stream stream PID=x and k entry points

(num EP entries=k) aresincluded in a Clip AV stream.

Shown is an example of a source packet pointed by

SPN_EP_start. The payload following the TP_header of the

transport packet in this source packet starts with the

PES packet header, which is followed by sequence header

(SQH), GOP header (GOPH), and I-picture header (I-PICH).

The PTS of the access unit starting with this sequence

header is encoded in the PES packet header.

The following describes TU map.
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newly recording an AV streamas a Cip. The tinme axis generated on the
basis of the arrival time of a source packet in one ATC sequence is
divided by a predetermined tine unit. This time unit is called a
time-unit. The address in AV streamfile of the first conplete source
packet which is put in each tine-unit is stored in TU nmap. This address is
called SPN-tinme-unit-start. The tinme on ATC sequence is defined on the
basis of TUstart-time. This will be described later with the senmantics of
SPN-tinme-unit-start. FIG 26 shows syntax of TU-map. tine-unit-size gives
the size of one tipge-unit, . which |s the sjze on _a 45kHz cl.ock basis
BFGr V2P ehiS cRotR-Rab: HE-

derived fromthe REScRolK-Rapi KRLShME BPBEFEF6H. W#RB val ue of
num of - ATC- sequences used in for-loop of atc-id in the sintax iis defined
in SequencePSGY. FesPrSENdarm v SHrRefats ifdCL® -anTBer §&Ret P¥éSfor the
first conplete tine-unit in the ATC sequence pointed by atc-id. This is
the size ond9gngsRiecciosciEhenibasigsiod ter iarad Verlorh e o & BEURGee cl ock
havi ng 27MHz precision. Wen an AV streamis newy recorded as dip, its
AV stream Packefagnowing ME-APQUEa@gerice ddivd deds k52 a predetermine
offset-arrival-tinme(atc-id] is zero.
time unit. This time unit is called a time-unit.
The address in AV stream file of the first complete
source packet which is put in each time unit is stored in
TU map. This address is called SPN_time_unit_start. The
time on ATC-sequence is defined on the basis of
TU start_time. This will be described later with the
semantics of SPN time unit start.
FIG. 26 shows syntax of TU map.
time unit size gives the size of one time_unit,
which is the size on a 45kHz clock basis derived from the
arrival time clock having 27MHz precision.
The value of num of ATC_sequences used in for-loop
of atc_id in the syntax is defined in SequenceInfo().
offset arrival timefatc _id] is an offset time for
the first complete time-unit in the ATC-sequence pointed
by atc_id. This is the size on a 45kHz clock unit basis
derived from the arrival time clock having 27MHz
precision.

When an AV stream is newly recorded as Clip, its AV

stream file has only one ATC-sequence and its
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If a plurality of offset-arrival-tines[atc-id] are entered, the follow ng
conditional equation is satisfied. offset-arrival-tine[AO =0 for atc-id
in which 0 <atc-id < num of - ATC-sequences, offset-arrival-tinme[atc-id] ‘
>of fset-arrival-tine(atc-id-1]+tine-unit
*numof-time-unit-entries[atc-id-11 numof tinme unit entries[atc id]

i ndi cates the nunber of entries of tine-unit included in the ATC sequence
pointed by atc-id. SPN-tine-unit-start(atc-id][i] is the address at which
i-th tinme-unit in the ATC sequence pointed by atc-id starts. This uses a
sour ce packet rfnurrber as, n|t ounted fromthe first source packet
in the AV SfrE&h-RH Y ﬁ% ||ﬁ%|%9‘walue If there is no source
packet which is put _in the cuy rrent time-unit, e al ue of the
SPN-time-unit-startf FoPlPﬁ@l&EVreﬁtofﬁﬁﬁtuﬁFFlvé eE&QFSﬂGchéd&aPE@ of the
SPN-tinme-unit-start |nned|ately preceding it. The entries of the val ue of
SPN-t i me- unietergdy ith ﬁ@#&ﬁyhﬂ%anag%%%Qﬂ%%jqqﬂﬁﬂﬁ@na§éeﬁﬁ§ﬂf r. The

start tinme of i-th tine-unit in the ATC sequence pointed by atc-id is
TU start-ti nepafeetdpfrived_témehed ByOthe fol | owi ng equati on.

for atc_id in which 0 <atc_id < num of ATC_ sequences,
offset_arrival time[atc_id]

>offset_arrival time(atc_id-1l]+time_unit

*num of time unit entries(atc_id-1]

num of time unit entries[atc_id] indicates the
number of entries of time-unit included in the ATC-
sequence pointed by atc id.

SPN_time_unit start{atc_id] [i] is the address at
which i-th time unit in the ATC-sequence pointed by
atc_id starts. This uses a source packet number as unit
and is counted from the first source packet in the AV
stream with zero being the initial wvalue.

If there is no source packet which is put in the
current time unit, the value of the SPN_time unit_ start
for the current time unit is equal to the value of the
SPN time unit start immediately preceding it.

The entries of the value of SPN_time unit start in
TU_map must be aligned in the ascending order.

The start time of i-th time_unit in the ATC-

sequence pointed by atc_id is TU_start time(atc_id] [i]
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TU start tine[atc id][i]=offset arrival tinme[atc id] +i*time unit size The

follow ng describes CipMark(). CipMark() defines the information about a

mark (Mark) in a Cip AV stream The mark is provided to specify a "

hi ghlight or a characteristic tinme in the dip. The mark to be attached to
the Cip specifies a characteristic scene caused by the contents of the AV
stream For exanple, this mark includes CMstart point, CMend point, or a
scene change point. The mark set to Cip is set by the recorder when an AV
streamis recorded as a new Clip. It should be noted that each Pl ayLi st

file has Pl istMark .in r t.o store the mark to be set to the

Pl ayLi st Wr(ﬁaey f9 | ybé:hr?egfr@&%éﬁ'qgateé%uavﬁlt%‘t he PlayList file. The mark
to be set to the PlayList is mainly set by the user. Faqr exanple, this
mark includes a BJoR A& Kk taAE (& ECedGie 16 Sefnd rdtidilng 18¢ lefe sk to
the Cip or the PlayList is perfornmed by adding a tinme stanp indicative of
mark tine thd“QIMSMAK/PISHAS st Mark. The del etion of the mark is perforned
by deleting the tine stanE of that mark from d i pMark/PlayListMark.
Therefore, the setThagfelldelagi dascoibeReChiapladsds -.not affect any AV

streamat all. 54 FIG 27 shows a relationship between the mark to be
ClipMark () defines the information about a mark

(Mark) in a Clip AV stream. The mark is provided to
specify a highlight or a characteristic time in the Clip.
The mark to be attached to the Clip specifies a
characteristic scene caused by the contents of the AV
stream. For example, this mark includes CM start point,
CM end point, or a scene change point. The mark set to
Clip 1s set by the recorder when an AV stream is recorded
as a new Clip. {t should be noted that each PlayList file
has PlayListMark in order to store the mark to be set to
the PlayList, which will be described later with the
PlayList file. The mark to be set to the PlayList is
mainly set by the user. For example, this mark includes a
book mark and a resume point.

The setting of the mark to the Clip or the Playlist
is performed by adding a time stamp indicative of mark
time to ClipMark/PlayListMark. The deletion of the mark
is performed by deleting the time stamp of that mark from
ClipMark/PlayListMark. Therefore, the setting or deletion

of the mark does not affect any AV stream at all.
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set tothe Cip and the mark to be set to the PlaylList.

is reproduced, the mark stored in the dipMark of the Cip to be
referenced by that PlayList can be referenced. Therefore, in the case
where one Clip is referenced by a Real PlayList or a plurality of Virtual

Pl ayLi st s,

of a mmker
nunber of

1-bit flag

has valid

value is set to 1. Wen user perforns an ogeration to delete the entry

one mark on"Whisd (ier Filavdrfsdcd s Py

i ndi cates that this mark

When the Pl aylLi st

t hese PlayLists can share the CipMark of one Oip, so that the
mar k data can be efficiently nanaged. FIG 28 shows syntax of C i pMark.

| engt h indicates the nunber of bytes fromthe byte
length field to the last byte of dipMark(). naker 1D indicates a nmaker
whi ch defines_that mark t . _hupber-of -C i p-parks jndicates

entriessié'tag ﬁEPWSs?oF@éggﬁoﬁfﬂthPE£weﬁﬁrKHEnWQdegPIES is a
and, when this value is set to zero,

iSftorPaliién i@ i0d e Sakattar ies Sfdr K9 ShenFdavdddten

i medi ately after this

| D
t he

this

of

r Uy magharfjengse ivalthe of the

mark-invalid-flag to 1 instead of 55 deleting the entry of the mark from

Cl i pMar k.

ClipMark of the Clip to be referenced by that PlayList
can be referenced. Therefore, in the case where one Clip
is referenced by a Real PlaylList or a plurality of
Virtual PlaylLists, these PlayLists can share the ClipMark
of one Clip, so that the mark data can be efficiently
managed.

FIG. 28 shows syntax of ClipMark.

length indicates the number of bytes from the byte
immediately after this length field to the last byte of
ClipMark() .

maker ID indicates a maker ID of a maker which
defines that mark type.

number of Clip marks indicates the number of
entries of the mark stored in ClipMark.

mark invalid flag is a 1l-bit flag and, when this
value is set to zero, indicates that this mark has valid
information and indicates that this mark is invalid when
this value is set to 1.

When user performs an operation to delete the entry
of one mark on the user interface, the recorder may

change the value of the mark invalid flag to 1 instead of
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mark type indicates the type of a mark. ref to STCid indicates stc-id

whi ch specifies the STC sequence on which both mark tinme stanp and
representative picture tinme stanp are placed. The value of stc-id is
defined in Sequencelnfo(). mark _tine_stanp represents the points at which
the marks are specified in the Cip AV streamwith a presentation tine
stanp as the base. If entry ES PIDis set to OxFFFF, its mark is the
pointer to the tinme axis conmon to all elenentary streans in the Cip. If
entry ES PID is set to a value other than OxFFFF, entry ES PID indicates

t he val ue of, PI ran ort cket |ch | an el enmentary stream
which is p&&ie d‘n@y%lhﬁ et Faurfieg | %11@3'@55 K'ndi cates the

informati on about a thunbnaLI Lna e to be attached to the mark. If the
ref-to-thunbnail - i RAEX_FYBPdiPdiRteexFREFEYPReATt Ral@TKark is attached
with a thunbnail inmage which is stored in a mark.tdat file. This inmage is
referenced by use Bff_theST8| 4d dndimarbRaPrcradewhighasrackfipaxthel e
(which will be described later) If the ref-to-thunbnail-index fieldis
OXFFFF, t he®TCt sieqienatee ot hdti oo botvdamimeaid_t8éne_radpany sanet t ached t o t hat
mark. representative picture_time_stamp are placed. The value

of stc~id is defined in SequencelInfo().

mark time stamp represents the points at which the
marks are specified in the Clip AV stream with a
presentation time stamp as the base.

If entry ES PID is set to OxXFFFF, its mark is the
pointer to the time axis common to all elementary streams
in the Clip.

If entry ES PID is set to a value other than OxFFFF,
entry ES PID indicates the value of PID of a transport
packet which includes an elementary stream which is
pointed by that mark.

ref to thumbnail index indicates the information
about a thumbnail image to be attached to the mark. If
the ref to_ thumbnail index field is not OxXFFFF, then that
mark is attached with a thumbnail image which is stored
in a mark.tdat file. This imége is referenced by use of
the value of thumbnail index in a mark.tidx file (which

will be described later). If the ref to_thumbnail index

field is OxFFFF, then it indicates that no thumbnail
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representative-picture-tine-stanp stores a tine stanp indicative of the
point of an inmage representing the mark indicated by mark tine stanp. FIG
29 shows syntax of a PlayList file. The PlayList file has "
UTAppl nf oPl ayLi st (, PlayList(, and PlayListMark(). PlayList start address
indicates the start address of PlayList() with the relative nunber of
bytes fromthe start byte of the PlayList file being the unit. The

rel ative nunber of bytes is counted fromzero. PlayListMirk start_ address
indicates the start address of PlayListMark() with the relative nunber of
bytes fromthe start the PlayList file being the wunit. The

te of
rel ative nuﬁﬁ@ﬂeoﬁSb?&é??h?@xﬁﬂﬂﬁgf MGh*zero. The other syntax fields are
not necessary for the descriEtion,of t he enbodi nents of the invention, so
that their descri pEPERSSHPFIBE_BkFPPER.LUPRRBIFATBPFAPERSt @) LdPBres the
paraneters of a user interface application about the PlayList. FIG 30
shows synt a®tefPULASEICatdMeal fhe prolet f Euipagg Hapiesantdinéat es t he
information about a thunbnail image to be added to the mark. If ref to
t hunbnai | i ridiex meirdd d ndsl aadiedObFRR K Hdmea s8amMthunbnai | i mage is attached
to that mark and the '
FIG. 29 shows syntax of a PlaylList file. The
PlayList file has UIAppInfoPlayList(), PlaylList{(), and
PlayListMark() .
PlayList_ start address indicates the start address
of PlayList () with the relative number of bytes from the
start byte of the PlaylList file being the unit. The
relative number of bytes is counted from zero.
PlayListMark start_address indicates the start
address of PlayListMark() with the relative number of
bytes from the start byte of the PlaylList file being the
unit. The relative number of bytes is counted from zero.
The other syntax fields are not necessary for the
description of the embodiments of the invention, so that
their descriptions will be skipped.
UIAppInfoPlayList () stores the parameters of a user
interface application about the PlayList.
FIG. 30 shows syntax of UIAppInfoPlayList().
ref to thumbnail index indicates the information

about a thumbnail image to be added to the mark. If

ref to_thumbnail index field is not OxFFFF, then a
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thunbnail image is stored in a nenu.tdat file. The inage is referenced by

use of the value of thumail index in a nenu.tidx file (which wll be
described later). If the ref-to-thunbnail-index field is OxFFFF, then no
thunbnail image is attached to that mark. The other syntax fields indicate

the paraneters of the user interface application about the PlayList, but
they are not necessary for the description of the enbodinments of the
invention, so that their descriptions wll be skipped. FIG 31 shows
syntax of PlayList(). length indicates the nunber of bytes fromthe byte
imedi ately after this length field to the |last byte of. PlayList(). CPI
type is a 1%“‘[’&13&& AfdS G HHRehes f@ dPateBidnk fddhiththe dip to be
used by Playltem(). CPl type is defined by the CPI type of dip

| nf or mat i on RIS IF HAXESE Ihd d@nes T rfz/}rﬂﬁ‘er dhe PRaget ems()
in PlayList(). In the for-loop of Playltemid of the syntax, depending on
t he order i dswiedierRingad oy ussppdartdie tied uey @ fuchoymEidy |insay dof & t hat

Playltem() is determned. Playltemid starts with 0. 58 The ot her syntax
fields are menunddebsdrilef oiwhih will be described later). If the :

ref to_thumbnail index field is OXFFFF, then no thumbnail
image is attached to that mark.

The other syntax fields indicate the parameters of
the user interface application about the PlayList, but
they are not necessary for the description of the
embodiments of the invention, so that their descriptions
will be skipped.

FIG. 31 shows syntax of PlayList ().

length indicates the number of bytes from the byte
immediately after this length field to the last byte of
PlayList{().

CPI_type is a 1l-bit flag indicating the value of
CPI_type of the Clip to be used by PlayItem(). CPI_type
is defined by the CPI_type of Clip Information file.

number of Playltems indicates the number of
PlayItems () in PlayList ().

In the for-loop of Playltem id of the syntax,
depending on the order in which PlayItem() appears, the
value of Playltem id for that Playltem() is determined.

PlayItem id starts with 0.
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description of the enbodi nents of the invention, so that their
descriptions will be skipped. The foll ow ng describes Playltem One
Playltem basically includes the follow ng data. (1)
Cip-information-file-name for specifying the file name of a Cip pointed
by Playltem (2) A pair of INtine and QUT-tine for identifying the
reproduction interval of that Cip. (3) connection-condition indicative of
the state of connection between the preceding Playltem and the current

Pl ayl tem whi ch are continuous in the PlayList. FIG 32 shows the PlaylLi st
of which CPI _type is EP-map (this is |l ed the PlayList of _EP- type).
'n the case of thEAPI QbRFE( SYRCER. FApLEypeZel ROF RECGRAZTOUTOFy bBCof
Playltemindicate the tine of PTS base. These IN-tinme and OUT-ti nme point
the time on9€FErdRMo8TCE $EGUEARRAIMETSSIOT (f0S AdivERTe Mhi $Ostdatequence,
ref-to-STG-id is used. These IN-tine and OQUT_time point the tine in the

repr oduct i offhieAredegcripdiiomsewidy ber s¥dwPed-on-start-ti me and
presentation-end-tinme defined for this STC sequence. The information
exists in Sequenc&haf §olEp@ing3dshonsbeRePPruyEED: oPnevk by @Mt ype is 59
TU-map (this is called the PlayList of TUmap type). In
basically includes the following data.
(1) Clip_information file name for specifying the file
name of a Clip pointed by PlayIltem.
(2) A pair of IN time and OUT_time for identifying the
reproduction interval of that Clip.
(3) connection_condition indicative of the state of
connection between the preceding Playltem and the current
PlayItem which are continuous in the PlayList.
FIG. 32 shows the PlaylList of which CPI_type is
EP map (this is called the PlayList of EP_map type). In
the case of the PlaylList of EP_map type, IN_time and
OUT_type of Playltem indicate the time of PTS base. These
IN time and OUT_ time point the time on the same STC-
sequence. In order to indicate this STC-sequence,
ref to STC_id is used. These IN_time and OUT_time point
the time in the reproduction interval indicated by
presentation_start time and presentation end_time defined
for this STC_sequence. The information exists in

Sequencelnfo.

FIG. 33 shows the PlayList of which CPI_type is
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the case of the PlayList of TUmap type, IN-tine and OUT-tine of Playltem
indicate the tinme of arrival time base. The IN-tine and out-tine indicate
the tine on the sane ATC-sequence. FIG 34 illustrates a relationship '
between the tinme information of the PlayList of EP-map type and the
address information in an AV streamfile. The tinme information of the
PlayList is the PTS information of the picture and audio franes in the AV
streamfile. EP-map and Sequencelnfo of the Cip Information file rel ates
the tinme information in the AV streamw th the address inits file. FIG

35 illustra a_rel at.ionshi et n e ti, informatiqn of the PlayLi st
of TU mep LB Tl < h A SRR R 15 a TR B eI Tha L e
infornmation of the PlayList is the arrival tine information in the AV

stream fil etPPhEFE Rdp WO THEYELST Afnomel &vosr N didtedhe tine
information in the AV streamw th the address in its file. FIG 36 shows
syntax of PCHL{teHS Afefdaylited daddsatise thentfdmeoo hyarad iadohimee byt e
immedi ately after this length field to the |ast byte of Playlteno. 60

C i p- | nf or nREiS6Nn- f The- AlnEinAdpradt @Yt hémei fadhgase the time on the

same ATC-sequence.

FIG. 34 illustrates a relationship between the time
information of the PlayList of EP map type and the
address information in an AV stream file. The time
information of the PlayList is the PTS information of the
picture and audio frames in the AV stream file. EP_map
and SequencelInfo of the Clip Information file relates the
time information in the AV stream with the address in its
file.

FIG. 35 illustrates a relationship between the time
inforﬁation of the PlayList of TU map type and the
address information in the AV stream file. Thé time
information of the PlayList is the arrival time
information in the AV stream file. The TU map of the Clip
Information file relates the time information in the AV
stream with the address in its file.

FIG. 36 shows syntax of Playltem().

length indicates the number of bytes from the byte
immediately after this length field to the last byte of

PlayItem() .
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of a dip Information file to be referenced by Playltem connection
condition indicates the information whether or not the preceding Playltem
and the current Playltem are seaml essly connected together. ref to STCid
i ndicates stc-id of an STC-sequence of the Cip to be referenced by
Playltem The value of stc-id is defined in Sequencelnfo. INtime stores
the reproduction start tinme of Playltem OUT tinme stores the reproduction
end time of Playltem Bridge dip Information file nanme is reproduction
auxiliary information for use in the case where the preceding Playltem and

the current Playlt r | ¥ cQn e r I 7 ws
synt ax of PIayL?stﬁgéﬁfﬁn?8§§g¥§§§e¥%ggdﬂgﬁévg?&g?§§ggsgﬂgrEi%go?%ggnarks
whi ch are inly.set by the user...l.ength.indi cates the.nunher of bytes
fromthe bybS 2 Kiel A0ECYTRTER e ke TFEra NS ke FAsy B§Fe of

Pl ayLi st Mar k(). nunber oL_PIaéL%at mar ks i ndi cates _the gunber,of entries
of the marks storeQ°MREBFLGRISPNEFk10B11RErR2FRVaFRE- FPAGTRETAOR-bit fl ag

whi ch i ndi cat es ,
whether or not the preceding PlaylItem and the current

PlayItem are seamlessly connected together.

ref to STC_id indicates stc-id of an STC-sequence
of the Clip to be referenced by PlayItem. The value of
stc-id is defined in Sequencelnfo.

IN _time stores the reproduction start time of
PlayItem.

OUT time stores the reproduction end time of
PlayItem.

Bridge Clip Information file name is reproduction
auxiliary information for use in the case where the
preceding PlayIltem and the current Playltem are
seamlessly connected together.

FIG. 37 shows syntax of PlayListMark(). As
described above, PlayListMark stores marks which are
mainly set by the user.

length indicates the number of bytes from the byte
immediately after this length field to the last byte of
PlayListMark() .

number of PlayList marks indicates the number of

entries of the marks stored in PlaylListMark.
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that, when this value is set to zero, this mark has valid information and,
when this value is set to 1, this mark 1is invalid. Wen the user perforns
an operation for deleting the entry of one mark on the user interface, the
recorder may change. the value of mark-invalid-flag to 1 instead of
deleting the entry of one mark. mark type indicates the type of mark.

mar k- name-1 ength i ndicates the byte |length of the nark name shown in the
Mark nane field. The value of this field is less than 32. ref to Playltem
idindicates the value of Playltemid which specifies the Playltem on

Playl tem i s def i noBaF b PRUpLiee E 1ot R i AESEalp a0 URSH: HELFRESSt amp
which indicates the point specified with that mark. mark-timnme-sta
i ndi cates t Fdab/ nehies tthe s eprlotfucts Gft tahgeieditits Ry Nag tMadeand ouT
time defined in the Playltemindicated by ref to Playltemid. If the CP
type of the iPifaymadtions appl, mafheary féismiradae s stedFd slr dfvissanrdd with
presentation time stanp as base. If the CPl type is TU map type, 62 mark
time stanp iis rlepiedsehted with arrival tine stanp as
When the user performs an operation for deleting
the entry of one mark on the user interface, the recorder
may change the value of mark invalid flag to 1 instead of
deleting the entry of one mark.
mark type indicates the type of mark.
mark name length indicates the byte length of the
mark name shown in the Mark name field. The value of this
field is less than 32.
ref to PlayItem_id indicates the value of
PlayItem id which specifies the PlayItem on which the
mark is placed. The value of the PlayItem id for a
certain PlayItem is defined in PlayList().
mark time stamp stores the time stamp which
indicates the point specified with that mark.
mark time stamp indicates the time in the reproduction
range identified by IN_time and OUT_time defined in the
Playltem indicated by ref to Playltem id.
If the CPI_type of the PlayList is EP_map type,

mark time stamp is represented with presentation time

stamp as base. If the CPI_type is TU map type,
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base. entry ES PIDis set to OxFFFF, its mark is the pointer to the tine
axis common to all elenentary streans to be used by the PlayList. If entry
ES PIDis set to a value other than OxFFFF, entry ES PID indicates the
value of the PID of the transport packet which includes the elenentary
stream pointed by this mark. ref-to-thunbnail-index indicates the
information of the thunbnail inage to be attached to the mark. If the
ref-to-thunbnail -index field is a value other than OxFFFF, a thunbnai
image is attached to the mark and stored in the mark.tdat file. This image
IS referenced use of __the value of thu il index .in.the rk tidx file
(whi ch i | e e 3520 dSe PTG SHEY L i A RAHal T de ™ 135 d | s
OXFFFF, no Fhunbnall image is attached to that nark. nark nane i ndi cat es

t he nane of The nunber of bytes indicated by mark-nane-1ength from
the left side of this field indicates the valid characters, which

i ndi cate the aboveehEhYiBSeBIRaks. sthese OHAFAZyeissararkedsodde by a

met hod i ndi cated by character set in UTAppl nfoPlayList. In the mark nane
field, the PRlpkedt ta Hhepyrisme faxisowamparhdse addl el aneivtdterss naang ake

any 63 val ue.
to be used by the PlayList. If entry ES PID is set to a

value other than OxXFFFF, entry ES PID indicates the value
of the PID of the transport packet which includes the
elementary stream pointed by this mark.

ref to_thumbnail index indicates the information of
the thumbnail image to be attached to the mark. If the
ref to_thumbnail_ index field is a value other than OXFFFF,
a thumbnail image is attached to the mark and stored in
the mark.tdat file. This image is referenced by use of
the value of thumbnail index in the mark.tidx file (which
will be described later). If the ref to_thumbnail index
field is OxXFFFF, no thumbnail image is attached to that
mark.

mark name indicates the name of mark. The number
of bytes indicated by mark name_ length from the left side
of this field indicates the valid characters, which
indicate the above-mentioned name. These characters are
encoded by a method indicated by character set in
UIAppInfoPlayList. In the mark name field, the value of

the bytes following these valid characters may take any
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The foll ow ng describes the "info.dvr" directory. FIG 38 shows syntax of
the "info.dvr" file. The "info.dvr" directory has U Appl nfoVol une() and
Tabl e Pl ayLi sts(). TableO Pl ayLists Start address indicates the start
address of TableO Pl ayLists() with the relative nunber of bytes fromthe
start byte of the info.dvr file used as wunit. The relative nunber of bytes
is counted fromzero. FIG 39 shows syntax of UTAppl nfoPl ayLi st(.
ref-to-thunbnail -index indicates the information of a thunbnail inmge to be
added to the mark. If the ref-to-thunbnail-index field is a value other
than OxFFFF, _.a thunbnail image is attached to that mark. This thunbnail
image is st dP¢dSn the nenu.tdat file. This image is referenced by use of
the value of thunbnail _index,in the nmenu.tidx {ile (éhigh W || be described
later) . If the refBEofPhdRBARE IPREEXPEFellSi s1NEREEFE, AOTERGRBNai | i mage
is attached to that mark. The other syntax fields indicate the paraneters
of the use®lGt &% &ewHEdar &f dBvut” WYL bl karey TBEe not
necessary for the description of the enbodi nents of the invention, so that
t heir descripifonsvg’ |[digeaidgpéds RIGPRI SRl ims /Nt Bahf

Tabl e Pl ayLi sts(). 64 Tabl eO Pl ayLists() stores the files nanes of
TableOfPlaylLists ().

TableOfPlayLists_Start address indicates the start
address of TableOfPlaylists() with the relative number of
bytes from the start byte of the info.dvr file used as
unit. The relative number of bytes is counted from zero.

FIG. 39 shows syntax of UIAppInfoPlayList().

ref to_thumbnail index indicates the information of
a thumbnail image to be added to the mark. If the
ref to_thumbnail index field is a value other than OXFFFF,
a thumbnail image is attached to that mark. This
thumbnail image is stored in the menu.tdat file. This
image is referenced by use of the value of
thumbnail index in the menu.tidx file (which will be
described later). If the ref to_thumbnail index field is
OXFFFF, no thumbnail image is attached to that mark.

The other syntax fields indicate the parameters of
the user interface application about Volume, but they are
not necessary for the description of the embodiments of
the invention, so that their descriptions will be skipped.

FIG. 40 shows syntax of TableOfPlaylLists{().
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Pl ayLi sts(Real PlayList and Virtual PlayList). All PlayList files recorded
to a volune (disk) are included in TableO Pl ayList(). TableO Pl ayLi sts()

i ndi cates the sequence of reproducing the defaults of the PlayList in the
vol une. length indicates the nunber of bytes of TableO PlayLists() from
the byte inmmediately after this length field to the |ast of

Tabl eOF Pl ayLi sts(). nunmber of PlayLists indicates the nunber of PlayLists
recorded to the volune. A 10-byte nunber of PlayList file nane indicates
the file name of the PlayList. The follow ng describes the contents of a

file which r f-he _i.nformation abqut thunbpails. "menu.tidx" and
"menu. tdat " T%%)gTe?ftPﬁ@yi gﬁ#g?isoﬁ?rﬁoaﬁ“%rﬁéﬂﬁscﬂﬂnbesr esenting a nenu

t hunbnai |, nmel.y, Vol ume, and _one pictuyre representi.ng eac | ayLi st. The
header i nf o%ﬂﬁxl&?tﬁb(&ﬁ%qalﬁal%tt tﬂﬂ‘?{)ﬁfdﬁtélq Pslt?d’lllle%)ivegs]/lfrranaged by
one nenu.tidx. The picture data of all nmenu thunbnails are collectively
managed by &niéYldsiu fid@s resgudad de i@ lumg k(difdt) atoridalpded

information  about the picture pointed by a mark thunbnail, nanely a 65
mar k poi nt. ithd IdeRE? iawlerstalt)i-onTabéePtALpYRdFks () indicates the

sequence of reproducing the defaults of the PlaylList in
the volume.

length indicates the number of bytes of
TableOfPlaylLists () from the byte immediately after this
length field to the last of TableOfPlayLists().

number of PlaylLists indicates the number of
PlayLists recorded to the volume.

A 10-byte number of PlayList file name indicates
the file name of the PlayList.

The following describes the contents of a file
which stores the information about thumbnails.

“menu.tidx” and “menu.tdat” store the information
about one picture representing a menu thumbnail, namely
Volume, and one picture representing each PlayList. The
header information about all menu thumbnails is
collectively managed by one menu.tidx. The picture data
of all menu thumbnails are collectively managed by one
menu. tdat.

“mark.tidx” and “mark.tdat” store the information

about the picture pointed by a mark thumbnail, namely a
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thunbnail s attached to all dips and PlayLists in Volume 1is collectively
managed by one nenu. tidx. The picture data of all mark thunbnails are

col l ectively managed by one nmark.tdat. The thunbnail picture data are the
data obtai ned by coding an inmage by JPEG for exanple. The foll ow ng

descri bes the syntaxes and semantics of these four files. Mrmenu.tidx"' and
"mark.tidx" have a sane syntax structure. FIG 41 shows the syntax
structure of V~nenu.tidx" and "'mark.tidx". version-nunber is a 4-digit
nunber representing the version nunber of this thunbnail header

information_file. .length. is, the nupber of, bytes, fromthe byte i med at el
Lo Tohi o mers RotrEra Taethecfiatt TR bR er o heRRO L Bk hea PR ax murber of
t hunbnail s iis the nynber of .t hunbnail, pi.ctures staqred.in nenu at in the
e or Rl g St Rt ar a1 Pn e Pl ke et t da
in the case of nark.tidx. tn-block-size indicates the size of one tn-block

in menu. t dat-Si FOLHECLEYE Lot TRERged &Y 2RE TFeVsit28%f Gh& PACBPEEK in

mark.tdat in the case of mark.tidx. This size 66 is based on a unit of 1024
bytes. For &R&gplo& all mark thumbnails are collectively managed by

one mark.tdat.

The thumbnail picture data are the data obtained by
coding an image by JPEG for example.

The following describes the syntaxes and semantics
of these four files.

“menu.tidx” and “mark.tidx” have a same syntax
structure. FIG. 41 shows the syntax structure of
“menu.tidx” and “mark.tidx”.

version number is a 4-digit number representing the
version number of this thumbnail header information file.

length is the number of bytes from the byte
immediately after this length field to the last byte of
menu.tidx/mark.tidx.

number of thumbnails is the number of thumbnail
pictures stored in menu.tdat in the case of menu.tidx and
the number of thumbnail pictures stored in mark.tdat in
the case of mark.fidx.

tn block_size indicates the size of one tn_block in
menu.tdat in the case of menu.tidx and the size of one

tn_block in mark.tdat in the case of mark.tidx. This size
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to bl ock size=l indicates that the size of one to block is 1024 bytes. One
t hunbnai | picture nust be stored in one tn_block. nunber of to bl ocks

i ndi cates the nunber of to blocks stored in nenu.tdat in the case of nenu
tidx and the nunber of to blocks stored in mark.tdat in the case of

mark. tidx. thunbnail index indicates the index nunber of the thunbnail
information which follows this thunbnail index field. The val ue of OxFFFF
must not be used for thunbnail index. In the case of nenu.tidx, thunbnai
index is referenced by ref to thunbnail i ndex in U Appl nfoVolune() and
UTAppl! nf oPl ayLi st | n th K |dx, | index is

ref erenced %é 5 Gy dbophunb%h -|n ozm&%? ayLFg%Négggﬁhahd d |pNhrk() r ef

to to block_id,indicat.es an bl ock ,i.n nu. t.dat t he .ca

menu. ti dx.  FRLLLS IS gtdf?&cﬁt&%rt@a&at S 6 P RN ndex.
The val ue of, ref _to. to bl ock |d eferenie e val ue OE to. blo k,id in the
syntax of meiul0Fd PVt S -heOR8sENBFORAL K. PLELUTSnBYEE POEFOFﬁ maPk. tdat is
indicated. This to hlock stores the picture data 67 pointed by thunbnai

i ndex. The $&eudngflock.

number of tn blocks indicates the number of
tn blocks stored in menu.tdat in the case of menu tidx
and the number of tn_blocks stored in mark.tdat in the
case of mark.tidx.

thumbnail index indicates the index number of the
thumbnail information which follows this thumbnail index
field. The value of OXFFFF must not be used for
thumbnail index.

In the case of menu.tidx, thumbnail index is
referenced by ref to_thumbnail index in UIAppInfoVolume ()
and UIAppInfoPlayList(). In the case of mark.tidx,
thumbnail index is referenced by ref to_thumbnail index
in PlayListMark() and ClipMark().

ref to_tn block_id indicates one tn_block in
menu.tdat in the case of menu.tidx. This tn block stores
picture data pointed by thumbnail index. The value of
ref to tn block id references the value of tn block id in
the syntax of menu.tdat.

In the case of mark.tidx, one tn block in mark.tdat

is indicated. This tn_block stores the picture data
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ref toto block id references the value of to block id in the syntax of
menu. tdat. picture-byte-size indicates the data | ength of one encoded

t hunbnai | picture pointed by thunbnail index on a byte unit basis.

pi cture-byte-size nust be |l ess than the value of 1024*tn bl ock size.
Nanely, the recorder nust encode each thunbnail picture so that the data

| ength of one encoded thunbnail picture becones equal to or less than the
val ue of 1024*tn bl ock size. horizontal -picture-size indicates the nunber
of horizontal pixels of the encoded thunbnail picture pointed by

t hunbnai | i E)%‘?L)ﬁ'te\ée'by Q%Iu- incat#r 83 'eae i 'i'ﬂiecgggﬁet B% nunber of wverti cal
ed thu )

pi xel s of tHheéncod nail™-pi ctur'e pornte by "t hunbnai | i ndex.

di spl ay aspect. rati 0o indi cat.es t di_spl ay .aspect rati.qo of, the .encoded
hunbai |- eSO oy S ARRRRIIES i Ve 'S Theho Thd Ly ax
structure of "nmenu.tdat" and "nmark.tdat". "menu.tdat" and "mark.tdat" have
a sanme synt®f SYEKRE My is an area in which one encoded
thunbnai |l picture is stored. The byte | ength of one piece of 68 thunbnai
picture is equal_tBlﬁFuFésgyFﬁaﬁléﬁe19615P58§.the data length of one

encoded thumbnail picture pointed by thumbnail index on a
byte unit basis. picture byte size must be less than the
value of 1024*tn block size. Namely, the recorder must
encode each thumbnail picture so that the data length of
one encoded thumbnail picture becomes equal to or less
than the value of 1024*tn _block size.

horizontal picture_size indicates the number of
horizontal pixels of the encoded thumbnail picture
pointed by thumbnail index.

vertical picture_size indicates the number of
vertical pixels of the encoded thumbnail picture pointed
by thumbnail index.

display_aspect _ratio indicates the display aspect
ratio of the encoded thumbnail picture pointed by
thumbnail index.

FIG. 42 shows the syntax structure of “menu.tdat”
and “mark.tdat”. “menu.tdat” and “mark.tdat” have a same
syntax structure.

tn block is an area in which one encoded thumbnail

picture is stored. The byte length of one piece of
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The first byte of one picture data nust match the first byte of to bl ock.
In the case of nenu.tdat, the size of one to block is indicated by to

bl ock size in nmenu.tdat. In the case of mark.tdat, the size of one to
block is indicated by to block size in mark.tdat. Each to block is

di stingui shed by the value of tn_hlock_id at the tine when it appears in
the for-loop in the syntax. The to block id in nenu.tidx is referenced by
the ref toto block id in nmenu.tidx. The to block id in mark.tidx is
referenced by the ref to to block id in mark.tidx. Since t hunbnail s are

frequently and del et ed, .an addi.n oper |on art| eleting

operation ﬁﬁgﬁgﬁgl |H%€% e é&eéﬁFﬁd ga ih} For

this reason, nd rk.tdat have ch a bIock struct

i Lur e dar THE KR THE o fith HATORE ARG Bt NAHCH RIS T bo

included in_the to bl ock sequence of nenu.tdat and mark.tdat. For exanple,
AR

to delete aP¥d@ & 1, the thunbnail index entered in the header

information file of that thunmbnail is deleted. If the picture data file of
the thunbnail has 69 RBE FééR EhaR§BH-&cakr| thg £d28| eékOHGt Enpbleski s

is indicated by tn_block size in menu.tdat. In the case
of mark.tdat, the size of one tn block is indicated by
tn block size in mark.tdat.

Each tn block is distinguished by the value of
tn block id at the time when it appears in the for-loop
in the syntax. The tn block id in menu.tidx is referenced
by the ref to_tn block _id in menu.tidx. The tn_block id
in mark.tidx is referenced by the ref to_tn block id in
mark.tidx.

Since thumbnails are frequently added and deleted,
an adding operation and a partially deleting operation
must be able to be executed with ease and at high speeds.
For this reason, menu.tdat and mark.tdat have each a
block structure. One picture data is stored in one
tn_block.

A tn _block not in use may be included in the
tn block sequence of menu.tdat and mark.tdat. For example,
to delete a certain thumbnail, the thumbnail index
entered in the header information file of that thumbnail

is deleted. If the picture data file of the thumbnail has
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generated in the to bl ock sequence. FIG 43 schematically shows how

t hunbnail picture data are stored in to block. As shown, the byte | ength
of one thunbnail picture is equal to or less than one to block. A to block
not in use may exist in a to block sequence. The follow ng describes the
concept of a PlayList editing operation. The follow ng processing is
executed on the basis of the operation by the user by the controller 17
shown in FIG 44 to be described later. FIG 45 shows the concept of the
rel ati onship between Cip and Pl ayLi st when an AV streamis recorded as a

new Clip. Vhen BBAVAILICAm 1% L800r ded At 3 elo Oibyd Beal Playlist for

ref erenci ng the reproduci rangé Inits entirety is
generated. ElIG 46 shaqws .the conce of creating a Virtual PlayList. A
RE ViRom LR

Virtual Playlisti§%réa IS Fecifies IN tine and OUT tine

from the reproduci range. of a.Re Pl ayLisf to create,a Playltemin the
repr oducti on interEig'mﬁSC%CPﬁ@aE%Q?T;MnFE¥W5 bPEwFﬁP nax7 BAGWE*Ehe
concept of the relationship between Cip_and PlayList when the

repr oduct i o5 @LRalstoged iRedn_M1QnK st APsSBarhy afhg B¥tet éangthect

Playltem of 70 the Real PlayList is changed so that only the necessary
one thumbnail picture is equal to or less than one

tn block. A tn block not in use may exist in a tn block
sequence.

The following describes the concept of a Playlist
editing operation. The following processing is executed
on the basis of the operation by the user by the
controller 17 shown in FIG. 44 to be described later.

FIG. 45 shows the concept of the relationship
between Clip and PlaylList when an AV stream is recorded
as a new Clip. When an AV stream is recorded as a new
Clip, a Real PlaylList for referencing the reproducible
range of that Clip in its entirety is generated.

FIG. 46 shows the concept of creating a Virtual
PlayList. A Virtual PlayList is created when the user
specifies IN_time and OUT_time from the reproducible
range of a Real PlayList to create a Playltem in the
reproduction interval which the user wants to view.

FIG. 47 shows the concept of the relationship
between Clip and PlayList when the reproduction interval

of a Real PlaylList is partially deleted. The Playltem of
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reproduction portion of the Cip AV streamis referenced. Then, the
unnecessary stream portion of the Cip AV streamis deleted. As shown in
FIG 47, if the data at the center portion of the ip AV streamis '
deleted, the Cip AV streamfile remains undivided to be one whole file.
If the data of one Cip AV streamare partially deleted, the remaining
data portion is conpiled into one Cdip AV stream If a Real PlayList has
been changed and the stream portion of the Cip which is referenced by the
Real PlayList is deleted, the Cip which is referenced by a Virtual

Pl ayLi st usi he .s i p may be lost, thereby .presenting a problem To
prevent sucﬁ%% EFS&I%ﬁE%&%ﬁ& ﬁépﬁ%ﬁpﬁﬁg'Fﬁétﬁfgrqnﬁﬁbr c@%ﬁ%§§afgke any of
t he follomjn% actions. Wien the user wants to perform.,a "del ete"

operation, T&PEGHITHERD &Tat@Tac thﬁb§§éébPW%s§FF@WELG A afsregged-

Pl ayLi st referencing the streamportion of the di referenced by this
Real Pl ayLi §hedyi e unneqsssamya|s t reagy pogtt iiog @eﬁp éthed Cltlipe AV r t ual
PlayList will also be deleted. Is it OK?" Aternatively, instead of

del eting tB&EreEdvdsnsiediededd VRAEt 6BPWPI APLFSE. 44 nilfi %/ée pgrbeeds shown

below is performed on the Real PlayList. 71 FIG 48 shows the concept of
the rel ati offdlgi genter portion of the Clip AV stream is deleted, the

Clip AV stream file remains undivided to be one whole
file. If the data of one Clip AV stream are partially
deleted, the remaining data portion is compiled into one
Clip AV stream.

If a Real PlayList has been changed and the stream
portion of the Clip which is referenced by the Real
PlayList is deleted, the Clip which is referenced by a
Virtual PlayList using the same Clip may be lost, thereby
presenting a problem. To prevent such a problem from
happening, the user interface must take any of the
following actions.

When the user wants to perform a “delete” operation,
a confirmation and alert message is given: “A Virtual
PlayList referencing the stream portion of the Clip
referenced by this Real PlayList exists; if this Real
PlayList is deleted, the Virtual PlayList will also be
deleted. Is it OK?” Alternatively, instead of deleting
the above-mentioned Virtual PlayList, “Minimize” process

shown below is performed on the Real Playlist.
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between Cip, Real PlayList and Virtual PlayList after mnimze editing.

M nim ze editing changes the Playltem of the Real PlayList so that only
the stream portion of the Cip necessary for the Virtual PlayList is
referenced. Then, the stream portion of the Cip unnecessary for the
Virtual PlayList is deleted. As shown in FIG 48, if the data at the center
portion of the Cip AV streamis deleted, the Cip AV streamfile remains
undi vided to be one whole file. If the data of one Clip AV streamare
partially deleted, the remaining data portion is conplied into one Clip AV

stream The foll ow descri ,+0Nn th i S0 h ve- nti oned
concept, the chané%?gf ggcfbggﬁanFn%?$8§8?i$£ £ﬁ%i§ﬁ§§§%$Paﬁﬁ9 del etes the
data of a Clip AV stream _As .descrihed before, when _gn AV stream.is newy
recorded as z?l%éfleieﬂil fFilite lRﬁé‘lO%i Yty aes Ef&r&?é(i @ﬁsaé/m nfi&tiy?rpoi nt and
has only one ATC-sequence. It is  ,assunmed that the ATC djscontinuity point

i s gener at e@ A AWMSEH HLRG -st MaBiRHEE a2Bi Lang FRaAYeSt ER&nFLRYELERe
partially deleted by editing for exanple. Nanely, as shown in FIGS. 47 and
48, when t h@fdadhg Seadnélayilyshvsosihedmoardy Faret isdineprd dosttd@nand t he

remai ning data 72 portion is conpiled into one Cip AV stream the Cip has
the Clip necessary for the Virtual Playlist is referenced.

Then, the stream portion of the Clip unnecessary for the
Virtual PlayList is deleted.

As shown in FIG. 48, if the data at the center
portion of the Clip AV stream is deleted, the Clip AV
stream file remains undivided to be one whole file. If
the data of one Clip AV stream are partially deleted, the
remaining data portion is complied into one Clip AV
stream. |

The following describes, on the basis of the above-
mentioned concept, the change of a Clip Information file
which partially deletes the data of a Clip AV stream.

As described before, when an AV stream is newly
recorded as a Clip file, the Clip includes no ATC
discontinuity point and has only one ATC-sequence. It is
assumed that the ATC discontinuity point is generated
only when the stream data of a Clip AV stream file are
partially deleted by editing for example. Namely, as
shown in FIGS. 47 and 48, when the data of one Clip AV

stream are partially deleted and the remaining data
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an ATC discontinuity point and a plurality of ATC sequences. For exanple,
as showmn in FIG 49, it is assuned that the Cip before editing have no
di scontinuity point and has only one ATC sequence. Wien the data at the
center portion of the ip AV streamare deleted, the Cip after editing
has two ATC-sequences as shown. FIG 50 shows the relationship between
ATC-sequence, STC-sequence, and program sequence after the parti al
deletion of the data of one Cip AV stream It is assuned that the dip
before editing has only one ATC sequence, one STC-sequence and one

program sequence. Nanel i.t, is. assuned that,Jn.this Cip, the contents
ot “The. pr ogPaht LoBaen COTER 15k e A EnAY e 1 SRRt hat
the AV stream data j.ndi cat.ed . shadqw be, del eted.. \As a t of the

el timg. 1 haTChg SRty TRt ates S EdaYeRe Eiences. whi 1 e
there is only one program sequence. This ro%ram sequence. extends over

t he boundar iS€SIVSRCERC- sERGeREEBPARd S?C§§@§Be Be&1GThé&%f ok Fohng descri bes
the relationship between Cip and Pl ayList when the data of a ip AV

streamis p&sgd vhad dhed A ridedorise¢HidRe FAVE ™1 shows t he

rel ati onship between Cip and 73 Pl ayLi st when the Cip AV stream of which
CPl is EP nﬁpscontinuity point and has only one ATC-sequence. When

the data at the center portion of the Clip AV stream are
deleted, the Clip after editing has two ATC-sequences as
shown.

FIG. 50 shows the relationship between ATC-sequence,
STC-sequence, and program—-sequence after the partial
deletion of the data of one Clip AV stream. It is assumed
that the Clip before editing has only one ATC-sequence,
one STC-sequence and one program-sequence. Namely, it is
assumed that, in this Clip, the contents of the program-
sequence do not change. At this moment, it is assumed
that the AV stream data indicated by shadow be deleted.

As a result of the editing, the Clip has three ATC-
sequences and three STC-sequences, while there is only
one program-sequence. This program-sequence extends over
the boundaries of ATC-sequences and STC-sequences.

The following describes the relationship between
Clip and PlayList when the data of a Clip AV stream is
partially deleted as described above.

FIG. 51 shows the relationship between Clip and
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is partially deleted. It is assuned that the Cip before editing have one
ATC-sequence and three STC sequences. The value of offset STC id[(
associated with this ATC- sequence is zero. It is assuned that the
STC-sequence wth stc=1 in the Cip be in use by Playlten2 and Pl ayltenS.
It is assumed here as shown that the AV stream data portion not in use by
Playlten? and PlayltenB be deleted for the AV stream data of the
STC-sequence with stc=1. The Cip after editing has two ATC sequences and
t he STC-sequence with stc id 1 is divided into two STCG sequences. The

val ue of of% et STE i% he firs ATC-sequence | S set to zero and
the value o i&ﬁ#&é Y P e s é@éﬂdOKT@%§é%h5ﬁ§e 1iSs Bgef'¥Pg 1.
Nanely, the stc id of _the Iast STC-sequence in the first ATC sequence and
the stc id ¢f PRECiRAdY Spdesequentt iLﬁ appEmedcbRat AFeeseyiBnE8IARSe t he
sanme value, 1. Consequently, the values of ref to STCid of Playlten8 and
Pl ayl t emd ofdifdngdinede Vet BdC-plegyiense andedhace 5E Cclv@syedcaphen
partially deleting the data of a Oip AV streamfile, the Virtual Playlist
not using fThies vadluet o pdifisiedn ST€ed didt] lassoisdrged witanyhksnAJIC- Thus,
t he ATC discontinuity point can be generated 74 in each Cip AV stream so
t hat, when tkgusticeamsdatexoat It is assumed that the STC-sequence

with stc=1 in the Clip be in use by Playltem2 and

PlayItem3. It is assumed here as shown that the AV stream

data portion not in use by Playltem2 and PlayItem3 be

deleted for the AV stream data of the STC-sequence with

ste=1.

The Clip after editing has two ATC-sequences and

the STC-sequence with stc_id=1 is divided into two STC-

sequences. The value of offset_STC_id[0] for the first

ATC-sequence is set to zero and the value of

offset STC id[1l] for the second ATC-sequence 1is set to 1.

Namely, the stc _id of the last STC-sequence in the first

ATC-sequence and the stc_id of the first STC-sequence in

the second ATC-sequence have the same value, 1.

Consequently, the values of ref to_STC id of

PlayItem3 and Playltem4 of the edited Virtual Playlist

need not be changed. When partially deleting the data of

a Clip AV stream file, the Virtual PlayList not using

this deleted portion need not be changed in any manner.

Thus, the ATC discontinuity point can be generated
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the mddle portion of the dip AV stream has been deleted, the Oip file
need not be divided into two. Further, by wuse of offset STCid for STGCid
of the first STC sequence on each ATC sequence, when partially deleting
the data of the dip AV streamfile, the Virtual PlayList not using this
del eted portion need not be changed in any manner. FIG 52 hel ps understand
t he above-nentioned effects by illustrating an exanple in which, when no
ATC discontinuity point is permtted inthe Cip, if adip AV streamis
partially deleted, the ip file is divided into tw and shows the

nesamed hat™t RECH L BePr & AR 115 AR 0 dE RS QI SRR e
Sequence 1 Cher LS PGP ReRb RSt hi {RE STESSDolioenSE T HF IS d=1
inthe CAip be in used by Playlten? and PlayltenB. It is assuned here as
shown that tife CAFRs tiidgmneach ot e dddfrltqe@% inde itvuse By tPRAy| P¥n2  and
PlayltenB be deleted for the AV stream data of the STC sequence with stc
id=1. If nousrCcodi efdmetudTG ik fear MTGdd iof the digst &"R%o SQIYLde es are
obtained after editing, Cip-Aand 75 Cip-B. This requires to change the
nanme of theod igachi IPF§C-sequence, when partially deleting the data of

the Clip AV stream file, the Virtual PlayList not using

this deleted portion need not be changed in any manner.

FIG. 52 helps understand the above-mentioned

effects by illustrating an example in which, when no ATC

discontinuity point is permitted in the Clip, if a Clip

AV stream is partially deleted, the Clip file is divided

into two and shows the relationship between Clip and

PlayList at that time.

As with FIG. 51, it is assumed that the Clip before

editing have one ATC-sequence and three STC-sequences.

The value of offset STC id[0] associlated with this ATC-

sequence 1s zero. It is also assumed that the STC-

sequence with stc_id=1 in the Clip be in used by

PlayItem2 and PlayItem3. It is assumed here as shown that

the AV stream data of the portion not in use by PlayItem2

and PlayItem3 be deleted for the AV stream data of the

STC-sequence with stc_id=l.

If no ATC discontinuity is permitted in the Clip,

two Clip files are obtained after editing, Clip-A and
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which is referenced by PlayltenB and Playltemd. Nanely, when the data of a
Clip AV streamfile are partially deleted, the contents of the Virtual
Pl ayLi st not using the deleted portion my have to be changed. If no ATC:
discontinuity is permtted in the Cip, it presents the follow ng problens
as conpared wth the case in which ATC discontinuity is permtted. (1) The
number of Cip files in the disk increases too nmuch: This presents a
probl em of increasing the time necessary for the processing of reading al
Clip files at starting the reproduction of the disk and storing them into
a menory (incorporated in the controller 17) of the reproducing apEarat us
(the movi ng Pitdtfe FBLSr dPAYALEEpLOdGERRGEapar aele OF ThesCaksofphesent s
a problemof increasing the nunber of Cip files by editing if the upper
limt of theéhighbers gfefanasaddur Rlle W tam3 taned & lsky (remcdbor dNagedwdi um 10)
is set to a predeterm ned value, thereby causing the nunber of Cip files
to reach th&amppdre |datia ofivkd chlidi Fablsssrddme fFidooradiengaasteiral vhr ough t here
is still a free area on the disk. (2) The tinme necessary for changing the
Virtual Pl aydlsited,n ttHwe dirslerits tad dlong/whermm I el ddiisstofnat AgimdAV stream
76 file are partially del eted:
the deleted portion may have to be changed.
If no ATC discontinuity is permitted in the Clip,
it presents the following problems as compared with the
case in which ATC discontinuity is permitted.
(1) The number of Clip files in the disk increases too
much:
This presents a problem of increasing the time
necessary for the processing of reading all Clip files at
starting the reproduction of the disk and storing them
into a memory (incorporated in the controller 17) of the
reproducing apparatus (the moving picture
recording/reproducing apparatus 1). This also presents a
problem of increasing the number of Clip files by editing
if the upper limit of the number of files recordable to
the disk (recording medium 10) is set to a predetermined
value, thereby causing the number of Clip files to reach
the upper limit, which disables the recording even
through there is still a free area on the disk.

(2) The time necessary for changing the Virtual PlayList

in the disk is too long when the data of a Clip AV stream
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The present invention solves the above-nmentioned problens. To be nore
specific, the present invention can shorten the tinme necessary for reading
all Cip files at starting the reproduction of the disk and storing them-
into the nmenory of the reproduction apparatus. The present invention can
al so set the nunber of files recordable to the disk to a | evel below the
upper limt. |In addition, the present invention can shorten the tine
necessary for changing the Virtual PlayList in the disk when the data of a
Clip AV streamfile are partially deleted. FIG 53 shows the relationship
between Cip .and PlayList when a Clip AV streamof which CPl is TUmap is
partially dépéﬁé@reﬂﬂ§nﬁﬁﬁikﬁﬂ4ﬂ%? ‘ting has one ATC- sequence. The val ue

of offset-arrival-time[O associated wth this ATC sequence is zero. It is
assurmed that Pl ayThenPrepeayl tawentppaysrents &he Pbayetasntépnede
Virtual PlayList reference this ATC sequence. It is assuned here as shown
that the AvVrptabdemsdat onbe impresepebyfany Phaybtreseate idwkeatédnf cemthe AV
stream of the ATC-sequence. The Cip after editing has two ATC sequences.
The val ue cthafffegetthar riived rtdave] EFrasBociataati ng tahllt hel ifp risitlesr at
ATC-sequence is set to zero and the val ue of

starting the reproduction of the disk and storing them

into the memory of the reproduction apparatus. The

present invention can also set the number of files

recordable to the disk to a level below the upper limit.

In addition, the present invention can shorten the time

necessary for changing the Virtual PlayList in the disk

when the data of a Clip AV stream file are partially

deleted.

FIG. 53 shows the relationship between Clip and

PlayList when a Clip AV stream of which CPI is TU map is

partially deleted. The Clip before editing has one ATC-

sequence. The value of offset arrival time[0] associated

with this ATC-sequence is zero. It is assumed that

PlayIteml, PlayItem2, PlaylItem3, and PlayItemd4 of the

Virtual PlayList reference this ATC-sequence. It is

assumed here as shown that the AV stream data not in use

by any PlaylItem are deleted from the AV stream of the

ATC-sequence.

The Clip after editing has two ATC-sequences. The

value of offset_arrival time[0] associated with the first
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offset-arrival-tinme[l] associated with the second ATC- sequence is set to
X. Value X is greater than OQUT-tine2 and smaller than IN-ti ne3. Nanely, the
values of IN-tinme and OQUT-tinme of PlayltenB8 and Playltemt of the Virtual
PlayLi st need not be changed. \Wen partially deleting the data of a dip AV
streamfile, the Virtual PlayList not using this deleted portion need not
be changed in any nmanner. \Wen reproducing the PlayList of TU-map type, the
reproduction apparatus conpares IN-tine of the Playltem with the value of
of fset-arrival-time of ATC sequence to find the ATC sequence pointed by
the IN-time and the QUT-tinme. For exanple, in the exanple shown in FIG 53,
because | N- B3P eslepIcgy Iter@li $rzsdiceranchdmeoffalate @f i val -ti me(=X) of
the second ATC sequence, it is known that IN-tine3 and OUT-tinme3 of
Pl ayl ten8 peiffisatherydoeid tATE Hdquerceiattes fudlthovilg stesord BEE-a system
for recording and reproducing the data having a DVR application structure
W th refereseguandend sblsedk tai agr aadhet Keisoyiregtpircctiibe OUT time2
recording/reproduci ng apparatus 1 shown in FIG 44. For exanple, _
i nf or mat i on aret Goded dro wharedor diing:3 nedanel ¥) ¢oesvalukedolfy I8N tepki cal
disk is read by a 78 read section 11 of a reproducing section 61. A
and OUT time of PlayItem3 and PlayItemd4 of the Virtual
PlayList need not be changed.
When partially deleting the data of a Clip AV
stream file, the Virtual PlayList not using this deleted
portion need not be changed in any manner.
When reproducing the PlayList of TU map type, the
reproduction apparatus compares IN time of the PlayItem
with the value of offset_arrival time of ATC-sequence to
find the ATC-sequence pointed by the IN time and the
OUT_time. For example, in the example shown in FIG. 53,
because IN time3 of PlayItem3 is greater than
offset_arrival time(=X) of the second ATC-sequence, it is
known that IN time3 and OUT_time3 of PlayItem3 point the
second ATC-sequence.
The following describes a system for recording and
reproducing the data having a DVR application structure
with reference to the block diagram of the moving picture
recording/reproducing apparatus 1 shown in FIG. 44.

For example, information recorded to a recording

medium 10 constituted by an optical disk is read by a
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denodul ator 12 denodul ates the data read by the read section 11 fromthe
recordi ng nmedium 10 and supplies the denodul ated data to an ECC decoder

13. The ECC decoder 13 separates the data supplied fromthe denodul ator 12
into an AV stream and a dat abase, supplying the AV streamto a source
depacketi zer 14 and the database to a controller 17. The source
depacketi zer 14 depacketize the inputted AV stream and outputs the
depacketi zed streamto a denultiplexer 15. The denultipl exer 15 separates
the data supplied fromthe source depacketizer 14 into video data(V),
audio data (A), and systemdata (S) and outputs themto an AV decoder 16
and a mul ti pleadersezsiomhd 1A fdeéc gimrr o cdexo dess ttian iGdput Bed vi deo dat a

and the audio data on the basis of the systemdata and outputs the

obt ai ned vi dsgosigradiorf rigmdentaeshniatals theanthta heeasbtai netk aedidd si gnal
froma termnal 19. An AV encoder 23 of a recording section 62 is supplied
with a vi decesitgral 1flr dincan tterer reado r2lli ran dheddl ura Uil arsd gnadp firgEmthd er mi nal
22. The video signal is also supplied to a video anal yzer 24. The video

signal out plsntceth fatea tdwr A deqodRIc Medsdstpd | edhas Eceqdiecedert @3t he AV
encoder 23 and the video anal yzer 24 instead of 79 the video signal
inputted frowgdieatiedy iH@ldatla supplied from the demodulator 12 into
an AV stream and a database, supplying the AV stream to a
source depacketizer 14 and the database to a controller
17.

The source depacketizer 14 depacketize the inputted
AV stream and outputs the depacketized stream to a
demultiplexer 15. The demultiplexer 15 separates the data
supplied from the source depacketizer 14 into video
data(V), audio data (A), and system data (S) and outputs
them to an AV decodeéer 16 and a multiplexer 25.

The AV decoder 16 decodes the inputted video data
and the audio data on the basis of the system data and
outputs the obtained video signal from a terminal 18 and
the obtained audio signal from a terminal 19.

An AV encoder 23 of a recording section 62 is
supplied with a video signal from a terminal 21 and an
audio signal from a terminal 22. The video signal is also
supplied to a video analyzer 24. The video signal

outputted from the AV decoder 16 is supplied as required

to the AV encoder 23 and the video analyzer 24 instead of
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The AV encoder 23 encodes the inputted video signal and audio signal and
outputs the resultant video signal (V), the resultant audio signal (A,
and the systemdata (S) corresponding to the encoding to the multiplexer -
25. The video anal yzer 24 analyzes the inputted video signal and outputs
the analysis result to the controller 17. In a termnal 33, a transport
streamis inputted froma digital interface or a digital television tuner.
The transport streamis supplied to the dermultiplexer 15 via a switch 27
and to a multiplexed stream anal yzer 26 and a source packetizer 29 via a
switch 28. Signals outputted fromthe nmultiplexer 25 via the switch 28 can

al so be suppiitedidsqa e dRAk iinuded thiroamtdfmitezaringg Zdnd the source

packetizer 29 instead of the signal from the switch 27. The nul tipl exed
stream anal yzer 26ThRaPyzescpder Rapencedesi §hal iandtéedpyiderheignalysis
result to the controller 17. The source packetizer 29 packetizes the
i nputted sidgwal aawd s uigriads arltk qusslttsaritheametisant: aniddeC@iggrzdder  30.
The dat abase outputted fromthe controller 17 is also supplied to the ECC
encoder 30. (Me ECE erecnderarl eatdiacheisyraal etA)gr axat rtdod isystdn claoen t 0 t he
i nput signal to encode it and outputs the

(S) corresponding to the encoding to the multiplexer 25.

The video analyzer 24 analyzes the inputted video
signal and outputs the analysis result to the controller
17.

In a terminal 33, a transport stream is inputted
from a digital interface or a digital television tuner.

The transport stream is supplied to the demultiplexer 15
via a switch 27 and to a multiplexed stream analyzer 26
and a source packetizer 29 via a switch 28. Signals
outputted from the multiplexer 25 via the switch 28 can
also be supplied to the multiplexed stream analyzer 26
and the source packetizer 29 instead of the signal from
the switch 27.

The multiplexed stream analyzer 26 analyzes the
inputted signal and outputs the analysis result to the
controller 17. The source packetizer 29 packetizes the
inputted signal and supplies the resultant packets to an
ECC encoder 30. The database outputted from the

controller 17 is also supplied to the ECC encoder 30.

The ECC encoder 30 attaches an error correction
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resultant data to a nodul ator 31. The nodul ator 31 nodul ates the data
inputted fromthe ECC encoder 30 and outputs the nodul ated data to a wite
section 32. The wite section 32 executes the processing of witing the
data inputted fromthe nodul ator 31 to the recording nedium 10. The
controller 17 has a storage section 17A for storing various data, nanages
t he above-nentioned format, and controls each conponent for performng
data recording and reproducing operations on the recording nedium 10. The
controller 17 is also connected to a drive 41 which drives a magnetic disk

51, an optical, disk 52, .a net o-optical djsk 53, or a sem conductor
menory 54. [P%hdd &?’ﬁe lﬁ’é)t”gg%[lﬁé’talt SHGeCs i ARBPURRPLSIES be used as
the recordin di um 10. The foll owi_ng describes the basic recording
operations B agt &3 tex dfpl%e MOFWRTER tHe mBbengodplatare3l

recordi ng/ reproduci ng apparatus 1 itself encodes an audio video signal and
records theMOstddd®saddico dfitded nesitgresl £ momo rhheh &QCeramiarale 2 B largahd he
termnal 22 of the recording section 62, a video signal and an audio
signal  ar e oufputtse d hyee gppsiitliateldy daliee bo deorsitgnadedtsidampR.t e@h81 in the
vi deo anal yzer 24 and the AV encoder 23. The audio

write section 32 executes the processing of writing the

data inputted from the modulator 31 to the recording

medium 10,

The controller 17 has a storage section 17A for
storing various data, manages the above-mentioned format,
and controls each component for performing data recording
and reproducing operations on the recording medium 10.

The controller 17 is also connected to a drive 41
which drives a magnetic disk 51, an optical disk 52, a
magneto-optical disk 53, or a semiconductor memory 54.

It should be noted that the optical disk 52 may
also be used as the recording medium 10.

The following describes the basic recording
operations by use of an example in which the moving
picture recording/reproducing apparatus 1 itself encodes
an audio video signal and records the encoded audio video
signal.

From the terminal 21 and the terminal 22 of the

recording section 62, a video signal and an audio signal

are inputted respectively. The video signal is inputted
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signal is also inputted in the AV encoder 23. The AV encoder 23 encodes
the inputted video signal and audio signal and outputs the resultant
encoded video stream (V), encoded audio stream (A), and system i nfornation
(A) to the multiplexer 25. The encoded video stream (V) is a MPEG 2 vi deo
stream for exanple and the encoded audio stream (A) is a MPEGL audio
stream or Dol by AC3 (trademark) audio stream for exanple. The system
information (S) is encoded information for video and audi o (including the
byte sizes of encoded picture and audio frane and picture encoded type
for exanple) or tine informati on such as AV synchronous. The nulti pl exer
25 mul ti pl exds Ghfe YiFRe arlemrnord tand g AbfendrdehRl . sfbeeaudio
informati on and outputs the nultiplexed stream The nultiplexed streamis
a MPEG 2 t redrf8por tistalesim igiowt G ProgammstadeimIdr SkanplVe. The
mul tipl exed streamis inputted in the nmultiplexed stream analyzer 26 and
t he source pavkeldwel3 Zncodes tdorurioeppaoketvizbro 20 gmchdesd tawedioput

mul ti pl exed stream into an AV stream constituted by source packets in
accordance viidnadlhearmppbucpitonther rabudtahbecheoded Rddeeditti®akO. (Vihe AV

streamis added with an error 82 correction encode by the ECC (Error
Checki ng antencoded audio stream (A), and system information (A) to
the multiplexer 25.

The encoded video stream (V) is a MPEG-2 video
stream for example and the encoded audio stream (A) is a
MPEGl audio stream or Dolby AC3 (trademark) audio stream
for example. The system information (S) is encoded
information for video and audio (including the byte sizes
of encoded picture and audio frame and picture encoded
type for example) or time information such as AV
synchronous.

The multiplexer 25 multiplexes the input stream on
the basis of the input system information and outputs the
multiplexed stream. The multiplexed stream is a MPEG-2
transport stream or a MPEG—Z program stream for example.
The multiplexed stream is inputted in the multiplexed
Stream anélyzer 26 and the source packetizer 29. The
source packetizer 29 encodes the input multiplexed stream
into an AV stream constituted by source packets in
accordance with the application.format of the recording

medium 10. The AV stream is added with an error
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Correction) encoder 30, the resultant stream being nodul ated by the
nodul ator 31 to be inputted in the wite section 32. The wite section 32
records the AV stream file to the recording nmedium 10 on the basis of a
control signal given by the controller 17. The foll ow ng describes an
exanple in which a transport streamsuch as digital TV broadcast inputted
froma digital interface or a digital TV tuner, not shown. Fromthe
termnal 33, a transport streamis inputted. There are two types of
nmet hods of recording input transport streans. One is the recording in a
transparent manner and the other is the recording by performng
r e- encodi ng GG &td PurepESsleooy dhe iftE (FedediGhe Biing &gl The
information for selecting one of these recording nethods is inputted from
t he ternm nalcozrecds oa)usacadstrerflac dhentre ttHd agdntataldagr bEAnawhi ch
controls the selected recording nethod. Wien recording an input transport
stream i n amhodudddeal @t thenmedu tdteont rFdndpotte sitnerrhads dimpinte extiite t he
mul ti pl exed stream anal yzer 26 and the source packetizer 29. Subsequently,
t he processissgtipn d2.heTheeworidengeot ibhe 38Vretpeds thet A¥ seeerndi ng
medium 10 is the sane as the above-nentioned recording of input audio 83
signal and Miideo ti ghad dwcoantioty ngedi®@M10 on the basis of a control
signal given by the controller 17.
The following describes an example in which a
transport stream such as digital TV broadcast inputted
from a digital interface or a digital TV tuner, not shown.
From the terminal 33, a transport stream is
inputted. There are two types of methods of recording'
input transport streams. One is the recording in a
transparent manner and the other is the recording by
performing re-encoding for the purpose of lowering
recording bit rate. The information for selecting one of
these recording methods is inputted from the terminal 20
as a user interface into the controller 17, which
controls the selected recording method.
When recording an input transport stream in a
transparent manner, the transport stream is inputted in
the multiplexed stream analyzer 26 and the source
packetizer 29. Subsequently, the processing up to the

recording of the AV stream to the recording medium 10 is

the same as the above-mentioned recording of input audio
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When recording an input transport streamby re- encoding it, the input
transport streamis inputted in the demultiplexer 15. The denulti pl exer 15
inputs the video stream (V) into the AV decoder 16. The AV decoder 16
decodes the video streamand inputs the resultant reproduction video
signal into the AV encoder 23. The AV encoder 23 encodes the input video
and inputs the encoded video stream (V) into the nultiplexer 25. On the
ot her hand, the audio stream (A) and the systeminformation (S) outputted
fromthe dermultiplexer 15 are inputted directly into the multiplexer 25.
The multiplexer 25 nultiplexes the input streamon the basis of the input
syst em i nf orS¥eiiadn atH Grgsutssl e ulaigadhist disam  Subsequently, the
processing up to the recording of the AV streamto the recording nedium 10
is the sane as t heWhbbvEerprdifaednr doprdi Hgaosrelé isHyeem RYdr6-vi deo
signals by encoding them The noving picture recording/reproducing
appar atus Enasbmds idn Aestimaam fidanspakt atndem siEneinputtied rigeords t he
application database information associated wth this file. The
appl i cati on et alzase tinflexeat ildn. | $§hegeesudteglegetrhd Scanpudlsl €hel7. The
input information into the controller 17 includes the noving picture 84
charact eri stiticted nftargmmi | on firors tiiee ivdetecstbd iy 266 . 24he AV decoder

16 decodes the video stream and inputs the resultant

reproduction video signal into the AV encoder 23. The AV

encoder 23 encodes the input video and inputs the encoded

video stream (V) into the multiplexer 25.

On the other hand, the audio stream (A) and the

system information (S) outputted from the demultiplexer

15 are inputted directly into the multiplexer 25. The

multiplexer 25 multiplexes the input stream on the basis

of the input system information and outputs the

multiplexed stream. Subsequently, the processing up to

the recording of the AV stream to the recording medium 10

is the same as the above-mentioned recording of the input

audio video signals by encoding them.

The moving picture recording/reproducing apparatus

1l records an AV stream file and, at the same time,

records the application database information associated

with this file. The application database information is

generated by the controller 17. The input information

into the controller 17 includes the moving picture
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the AV stream characteristics information fromthe nultiplexed stream
anal yzer 26, and the user command information fromthe term nal 20 which
is the user interface. The noving picture characteristics information from
the video analyzer 24 is generated by the noving picture
recordi ng/ reproduci ng apparatus 1 when the noving picture
recordi ng/ reproduci ng apparatus 1 itself encodes video signals. The video
anal yzer 24 anal yzes the contents of an input video signal to generate
information associated wth an inmage of characteristic mark points in the
input noving picture signal. This information includes indicating
i nf or mati on Gg‘ﬁéli‘tCtﬁJFésitrth""e ¥t e t ioma fgeme tihsy ivd dagr lengdivises 2deh as t he
program start point, scene change point, and CMstart/end points for
exanpl e i n tthe AYp@itnsage sheirgrdler iftiles Andiormatdrnalfoem ithel udes a
thunbnail of this image. The image indicating information is inputted in
the multipl eweitizd exied tsHereamornedlizer 26, \AWheh thd tigsmexiomganke encoded
picture of the inage of the mark points indicated by the controller 17,
the multi pliexerrn@s it fioesn tihe dodmess li rflomididhon sortHtehatserencoded
picture AV streamto the controller 17. The 85 controller 17 stores the
type of chariattearfiaztd.c i mage by
The moving picture characteristics information from

the video analyzer 24 is generated by the moving picture

recording/reproducing apparatus 1 when the moving picture

recording/reproducing apparatus 1 itself encodes video

signals. The video analyzer 24 analyzes the contents of

an input video signal to generate information associated

with an image of characteristic mark points in the input

moving picture signal. This information includes

indicating information about the image of the

characteristic mark points such as the program start

point, scene change point, and CM start/end points for

example in the input video signal. This information also

includes a thumbnail of this image. The image indicating

information is inputted in the multiplexer 25 via the

controller 17.

When multiplexing the encoded picture of the image
of the mark points indicated by the controller 17, the

multiplexer 25 returns the address information on that

encoded picture AV stream to the controller 17. The
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relating it to the address information on the AV stream of that encoded

pi cture. The AV stream characteristic information fromthe multiplexed
stream anal yzer 26 is associated with the AV stream encoded information to
be recorded, which is generated by the noving picture recording/reproduci ng
apparatus 1. For exanple, this information includes |- picture tine stanp
and address information, STC discontinuity information, program contents
change information, and arrival tinme and address information in the AV
stream The I-picture tinme stanp and address information in the AV stream
provide the data to be stored in the above- nentioned EP-map. The STC-

di scont i nui tSPHEUrIRE i oh $HPrehe iy QiR F prhad skt het Hatkmade dey st or ed

in the above-nentioned Sequencel nfo. The program contents change
i nf or mat i on F$Lahe R\ streamraidrss tinfamat ten bean thorAl stradme
Program nfo. The arrival time and address information in the AV streamis
stored in tHE divte-engadedreictreap. Wien recording a transport stream
inputted fromthe termnal 33 in a transparent manner, the nultipl exed
stream anal yzer 26Thet &3t stireem whge aoftetriet8c dhdfcaniatriiost ife®mmahle poi nts
in the AV streamto generate
multiplexed stream analyzer 26 is associated with the AV
stream encoded information to be recorded, which is
generated by the moving picture recording/reproducing
apparatus 1. For example, this information includes I-
picture time stamp and address information, STC
discontinuity information, program contents change
information, and arrival time and address information in
the AV stream.

The I-picture time stamp and address information in
the AV stream provide the data to be stored in the above-
mentioned EP_map. The STC discontinuity information in
the AV stream provides the data to be stored in the
above-mentioned SequenceInfo. The program contents change
information in the AV stream provides the data to be
stored in the ProgramInfo. The arrival time and address
information in the AV stream is stored in the above-
mentioned TU map.

When recording a transport stream inputted from the

terminal 33 in a transparent manner, the multiplexed

stream analyzer 26 detects the image of the
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its type and address information. This information provides the data to be
stored in the dipMark. The AV stream characteristics information fromthe
mul ti pl exed stream anal yzer 26 is stored in a database (Cip Information)
of the AV stream The user command information fromthe termnal 20
includes the information for specifying a desired reproduction interval in
the AV stream the character text describing the contents of this
reproduction interval, and the tinme stanps in AV stream of book marks and
resunme points to be set to user-desired scene. These pieces of user
command information are stored in the database of the PlayList. On the

basis of th&PRFAESREMEIGRedatioReintd dindtheodY e a@ghttvlganerete
generates a database (Clip Information) of AV stream a database of the
Pl ayLi st, rdfadeenrnchfsidragsonnfomatden. f §hishénfecnadéan contents of
the recordi ng nedium 10, and the thunbnail information. As with an AV
stream theferpilsisss tdfe didtaaldasdd rftormet iion Hre Qrigdessed by the ECC
(Error Checking and Correction) encoder 30 and the nodulator 31 to be
inputted in the wThe a¥ctitoraB2ch@ratherhasissofinfolrmatdnhr dhrosi ghal gi ven
by the controller 17, the wite 87 section 32 records this database
informati onud Hiplexed stream analyzer 26 is stored in a database

(Clip Information) of the AV stream.

The user command information from the terminal 20
includes the information for specifying a desired
reproduction interval in the AV stream, the character
text describing the contents of this reproduction
interval, and the time stamps in AV stream of book marks
and resume points to be set to user-desired scene. These
pieces of user command information are stored in the
database of the PlayList.

On the basis of the above-mentioned input
information, the controller 17 generates a database (Clip
Information) of AV stream, a database of the Playlist,
management information (info.dvr) for the recorded
contents of the recording medium 10, and the thumbnail
information. As with an AV stream, these pieces of
database information are processed by the ECC (Error
Checking and Correction) encoder 30 and the modulator 31

to be inputted in the write section 32. On the basis of

the control signal given by the controller 17, the write
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recordi ng nmedium 10 as application database information. The foll ow ng
descri bes the basic operations of reproduction. The recording nmedi um 10
records an AV streamfile and application database information. First, the
controller 17 instructs the read section 11 of the reproducing section 61
to read the application database information. In response, the read
section 11 reads the application database information fromthe recording
medi um 10, the database information being inputted in the controller 17
via the denodul ator 12 and the ECC (Error Checking and Correction) decoder
13. On the basis of the appljcation database, the caontroller 17 outputs a

list of PlaySStidT efor®&Pads thd s [dadadissy ind@atien &9 Haauser
interface of the termnal 20. Referenqin%fthe |ist, the user selects a

Pl ayLi st t o Fes@LTERDREIN Wi @5 iapnlipatied de tahasonnfsimmation. The
controller 17 instructs the read section 11 to read the AV streamfile
necessary for the FapréaddpWwdngofleshirdbepl &k basiknopespbisas viie read
section 11 reads this AV streamfromthe recording nedium 10, which is

i nputted inrepgdoiricn.depacketi zer 14 via the denpdul ator 12 and the ECC
decoder 13. 88 The source depacketizer 14 converts the AV stream

The recording medium 10 records an AV stream file
and application database information.

First, the controller 17 instructs the read section
11 of the reproducing section 61 to read the application
database information. In response, the read section 11
reads the application database information from the
recording medium 10, the database information being
inputted in the controller 17 via the demodulator 12 and
the ECC (Error Checking and Correction) decoder 13.

On the basis of the application database, the
controller 17 outputs a list of PlaylLists recorded to the
recording medium 10 to the user interface of the terminal
20. Referencing the list, the user selects a PlayList to
be reproduced, which is inputted in the controller 17.

The controller 17 instructs the read section 11 to read

the AV stream file necessary for the reproduction of this
PlayList. In response, the read section 11 reads this AV
stream from the recording medium 10, which is inputted in

the source depacketizer 14 via the demodulator 12 and the

ECC decoder 13.
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havi ng the application format of the recording nmedium into a stream which
can be inputted in the demultiplexer 15. The denultiplexer 15 inputs, in
t he AV decoder 16, the video stream (V), audio stream (A), and system
information (S) constituting the reproduction interval (Playlten) of the
AV stream specified by the controller 17. The AV decoder 16 decodes the
video stream and the audio stream and outputs the resultant reproduction
video signal and reproduction audio signal fromthe termnal 18 and the
termnal 19 respectively. If the PlayList of EP-map type selected by the
user is reproduced hal fway, the controller 17 instructs the read section
11 to read the dat&hfr RIERE deBpreketdrerhédd ropietise theyANgstheapTs
nearest to the specified tine. If the PlayList of TUmp type selected by
the user i avdpdicedardl foahion Homwmit rd Itdre redaostingtmedinvm read
section 11 to read the data fromthe address of a source packet having the
arrival tindmneareesttreant vhiddpesE:d iked itripvet tdelritrherthe wheenu ttthiep lesesr sel ect s
a mark fromthe programindexing point and scene change point of a
program st orléd i fhehde@hilpiellkxier ke iGbupsl, nfiar rhki 0V dekodeexampl e, this
sel ecting operation is perfornmed by 89 displaying to the user interface a
thunbnai | i r@ge diddo stream (V), audio stream (A), and system
information (S) constituting the reproduction interval
(PlayItem) of the AV stream specified by the controller
17. The AV decoder 16 decodes the video stream and the
audio stream and outputs the resultant reproduction wvideo
signal and reproduction audio signal from the terminal 18
and the terminal 19 respectively.
If the PlayList of EP map type selected by the user
is reproduced halfway, the controller 17 instructs the
read section 11 to read the data from the address of the
I-picture having the PTS nearest to the specified time.
If the PlaylList of TU map type selected by the user
is reproduced halfway, the controller 17 instructs the
read section 11 to read the data from the address of a
source packet having the arrival time nearest to the
specified time.
Further, when the user selects a mark from the
program indexing point and scene change point of a

program stored in the ClipMark in the Clip Information

(for example, this selecting operation is performed by
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of the indexing point and scene change point of a program stored in the
ClipMark and selecting an image therefrom by the user), the controller 17,
on the basis of the contents of the Cip Infornation, determ nes the read
position of the AV stream supplied fromthe recording nedium 10 and
instructs the read section 11 to read that AV stream Nanely, the
controller 17 instructs the read section 11 to read the data fromthe

| -picture at the address nearest to the address on the AV streamin which
the user-selected inage is stored. The read section 11 reads the data from
the specified address and these data are inputted in the denultiplexer 15
via the demSd@PdEdingl XoaideECsededader fERe @ fdugdeeddd inpaehd 1A decoder
16, thereby reproducing the AV data indicated by the address of the nmark
poi nt pi ct ued. thiee ihglexdwiohgpodedc @nse s aene edianigsy pofindv ot re@mo gy t he
user. When the user wants to generate a new reproduction route by

speci fyi ng tshermepriodddte @i ipMaarkv alrsl afe lactAVig sir daragee divededt rtom t he
recordi ng medi um 10, the information about the IN point and OUT-point of
the reprodistithre udearnvalthy ednjudiiled figmdheHeagial oX0 tHe of the user

interface into the controller 17. The
contents of the Clip Information, determines the read
position of the AV stream supplied from the recording
medium 10 and instructs the read section 11 to read that
AV stream.

Namely, the controller 17 instructs the read
section 11 to read the data from the I-picture at the
address nearest to the address on the AV stream in which
the user-selected image is stored. The read section 11
reads the data from the specified address and these data
are inputted-in the demultiplexer 15 via the demodulator
12 and ECC decoder 13 to be decoded by the AV decoder 16,
thereby reproducing the AV data indicated by the address
of the mark point picture.

The following describes the editing of AV streams
by the user.

When the user wants to generate a new reproduction
route by specifying the reproduction intervals of an AV
stream recorded to the recording medium 10, the

information about the IN-point and OUT-point of the

reproduction interval are inputted from the terminal 20
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controller 17 generates a database of a group (PlayList) of AV stream
reproduction intervals (Playltens). Wien the user wants to partially delete
the AV streamrecorded to the recording nedium 10, the information of the
deletion interval is inputted fromthe termnal 20 of the user interface
into the controller 17. The controller 17 changes the Pl ayLi st dat abase so
that only the necessary AV streamportion is referenced. The controller
17 also instructs the wite section 32 to delete the unnecessary stream
portion of the AV stream On the basis of the change in the dip AV
stream the controller 17 changes the contents of the i I nf or mati on

file. The f&AT dhgsfesdnisatage dgdratlifeh qantmalden Hel - ugéﬁ wants to
generate a new reproduction route by specifying the reproduction intervals
of an AV st rORRT Y&t deld dananit e cordii i arsdiafma et catmediigthese
reproduction intervals seamessly. In this case, the controller 17 nust
generate a ddt #asy nfam grrmgrludtAl @y Lirgtdrwefl sAV Bltaearemse)pr oduct i on
intervals (Playltens) and partially re-encode and re-nmultiplex the video
streamin the proxiWirehy tbke tisercennd¢ect tonppaititl liyeidetenct i er @ur oduct i on
intervals. 91 First, the information of the picture of the IN

stream recorded to the recording medium 10, the

information of the deletion interval is inputted from the

terminal 20 of the user interface into the controller 17.

The controller 17 changes the PlaylList database so that

only the necessary AV stream portion is referenced. The

controller 17 also instructs the write section 32 to

delete the unnecessary stream portion of the AV stream.

On the basis of the change in the Clip AV stream, the

controller 17 changes the contents of the Clip

Information file.

The following describes an operation in which the

user wants to generate a new reproduction route by

specifying the reproduction intervals of an AV stream

recorded to the recording medium 10 and connect these

reproduction intervals seamlessly. In this case, the

controller 17 must generate a database of a group

(PlayList) of AV stream reproduction intervals

(PlayItems) and partially re-encode and re-multiplex the

video stream in the proximity of the connection point

between the reproduction intervals.
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poi nt and OUT-point of the reproduction interval is inputted fromthe
termnal 20 of the user interface into the controller 17. The controller
17 instructs the read section 11 to read the data necessary for
reproducing the picture of the IN-point and the QUT-point. In response,
the read section 11 reads the specified data fromthe recording nmedi um 10,
these data being inputted into the denultiplexer 1S via the denodul ator

12, the ECC decoder 13, and the source depacketizer 14. The controller 17
anal yzes the streaminputted in the denultiplexer 15, determ nes the video
stream re-encodi ng_net hod géhan%ing of picture-codi ng_type and assi gnnent
of encoded bit anBuhrftrothe AeIexBadean aid thiee PiichidesPleiier dN-

mul ti pl exi ng nmethod, and supplies the determ ned methods to the AV encoder
23 and the MM plandCUs PNt of HhalarRRrdPiEdan 1 teaperlaties t he
inputted video streaminto a video stream (V), an audio stream (A), and
syst em i nf orimaditdgred frommetha derrmsinadadd e udhes uselatintter frecd nputtd ed i n
the AV decoder 16" and "data to be directly inputted in the multiplexer
25." The fortter catdimliler edui r &tef aonteodieadilig insttircle tar ¢ hedeeceded by

the AV decoder 16 to be re-encoded by the AV encoder 23 to provide a video
stream The dexdttieon daf at@rseadpitesd G d nmomddn0f | thnatestd@amnyg tiaut

re-encodi ng. The audi o

picture of the IN-point and the OUT-point. In response,
the read section 11 reads the specified data from the
recording medium 10, these data being inputted into the
demultiplexer 15 via the demodulator 12, the ECC decoder
13, and the source depacketizer 14. The controller 17
analyzes the stream inputted in the demultiplexer 15,
determines the video stream re-encoding method (changing
of picture_coding type and assignment of encoded bit
amount to be re-encoded) and the video stream re-
multiplexing method, and supplies the determined methods
to the AV encoder 23 and the multiplexer 25.

Next, the demultiplexer 15 separates the inputted
video stream into a video stream (V), an audio stream (A),
and system information (S). The video stream includes
“data to be inputted in the AV decoder 16” and “data to
be directly inputted in the multiplexer 25.” The former
data is required for re-encoding, which are decoded by

the AV decoder 16 to be re-encoded by the AV encoder 23

to provide a video stream. The latter data are copied
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stream and the systeminformation are directly inputted in the nultiplexer
25. On the basis of the information inputted fromthe <controller 17, the
mul ti pl exer 25 nultiplexes the input stream and outputs the resultant

mul ti pl exed stream The nmultiplexed streamis processed by the ECC (Error
Checki ng and Correction) encoder 30 and the nodulator 31 to be inputted in
the wite section 32. on the basis of a control signal given by the
controller 17, the wite section 32 records the AV streamto the recording
medium 10. FIG 54 is the flowhart describing a recording operation of

the noving pictu recordin /r roduci,n pparatus .1 when_recording a dip
AV stroam ! FFEMaRGe GESBLPaLedrRD Pl FORoPEOELrg nehis FERbTd an AV
streamas a Clip. In step 811 the controller 17 puts, into a file, the
transport sEEESAMOBRAI £B8 ﬁyséﬁﬁoépﬁerﬂvtﬂﬁﬁu9§efﬂéﬁﬁCFHQ {8PNLtREA 21 and
the termnal 22 or a transport stream inputted fromthe digital interface
of the terniRathg3nulgdpdezess28.Clip AV streamfile, and records it. In

step S12, the controller 17 generates the Ciplnfo (FIG 8) associated
with the above- men®hobled P&s93 gfrthen fnfermation inputted from the

controller 17, the multiplexer 25 multiplexes the input
stream and outputs the resultant multiplexed stream. The
multiplexed stream is processed by the ECC (Error
Checking and Correction) encoder 30 and the modulator 31
to be inputted in the write section 32. On the basis of a
control signal given by the controller 17, the write
section 32 records the AV stream to the recording medium
10.

FIG. 54 is the flowchart describing a recording
operation of the moving picture recording/reproducing
apparatus 1 when recording a Clip AV stream file and
associated Clip Information file to newly record an AV
stream as a Clip.

In step S11, the controller 17 puts, into a file,
the transport stream obtained by encoding AV inputs from
the terminal 21 and the terminal 22 or a transport stream
inputted from the digital interface of the terminal 33,
generates a Clip AV stream file, and records it.

In step S12, the controller 17 generates the

ClipInfo (FIG. 8) associated with the above-mentioned AV
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In step S13, the controller 17 generates the Sequencelnfo (FIG 13)
associ ated with the above-nentioned AV streamfile. In step S14, the
controller 17 generates the Programnfo (FIG 15) associated with the
above-nmentioned AV streamfile. In step S15, the controller 17 generates
the CPl  (EP-map or TU-map) (FIG 24, FIG 25 and FIG 26) associated with:
t he above-nentioned AV streamfile. In step S16, the controller 17
generates the dipMrk associated with the above-nentioned AV stream
file. In step S17, the controller 17 records the Aip Information file
(FIG 8) in which the above-nentioned diplnfo, Sequencel nfo, Program nfo,
CPl, and O iDPMEE¥™ htEestored. It should be noted that the above-nentioned
processes have been described in a tinme-dependent manner; actually,
however, step S11 thy GigP stleh $ie opartatcddent 1 lpersaragas e The
foll ow ng describes an exenplary operation for generating the Sequencel nfo
(FIG 13) wheeduendsInfecOF B nh3 anagdb st atedn wstla Ché pawbrd-mefer ened t o
the 94 flowchart shown in FIG 55. This processing is executed

AV stream file.

In step S14, the controller 17 generates the
ProgramInfo (FIG. 15) associated with the above-mentioned
AV stream file.

In step S15, the controller 17 generates the CPI
(EP-map or TU-map) (FIG. 24, FIG. 25 and FIG. 26)
associated with the above-mentioned AV stream file.

In step S16, the controller 17 generates the
ClipMark associated with the above-mentioned AV stream
file.

In step 517, the controller 17 records the Clip
Information file (FIG. 8) in which the above-mentioned
ClipInfo, SequenceInfo, ProgramInfo, CPI, and ClipMark
are stored.

It should be noted that the above-mentioned
processes have been described in a time-dependent manner:;
actually, however, step S11 through step S16 operates at
the same time.

The following describes an exemplary operation for
generating the SequencelInfo (FIG. 13) when newly

recording an AV stream as a Clip with reference to the
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in the nmultiplexed stream anal yzer 26 shown in FIG 44. |In step S31, the
controller 17 sets the first transport packets to the start point of the
ATC sequence. Nanely, SPN ATC start is set. At the sane tine, atc_id and
stc_id are set. In step S32, the multiplexed stream anal yzer 26 anal yzes
the PTS of the access unit (for exanple, picture or -audio frame) included
in the AV stream In step S33, the multiplexed stream anal yzer 26 checks
if the PCR packet has been received. If the decisionis No in step S33,
then the procedure returns to step S32; if the decision is Yes, the
rocedure St tep S34. In_step _S34. the nultiplexed stream anal yzer
26 checksggﬁoﬁ?gaaisé HWPn&PtfIﬁas%QeenTHé§eEF%Hgsgfnghés 8%%?@%%% is NO
the procedure returns to step S32; if the decision is YES, the procedure
goes to stephsibe pultipdergdhé tacrEd aPRatlyZzein 20h&hea%e if Filfe BER packet
received first after starting the recording, the procedure always goes to
step S35. In step B35steneS }ttbeeﬂ@dtS@lganlhﬁaﬁ?ﬁértﬁe e85 t he nunber

(address) of the transport packet which transmts the first PCR of the new
STC. 95 transport packets to the start point of the ATC sequence.

Namely, SPN_ATC start is set. At the same time, atc_id
and stc_id are set.

In step S32, the multiplexed stream analyzer 26
analyzes the PTS of the access unit (for example, picture
or audio frame) included in the AV stream.

In step S33, the multiplexed stream analyzer 26
checks if the PCR packet has been received. If the
decision is No in step S33, then the procedure returns to
step 832; if the decision is Yes, the procedure goes to
step S34.

In step S34, the multiplexed stream analyzer 26
checks if STC discontinuity has been detected. If the
decision is NO, the procedure returns to step S32; if the
decision is YES, the procedure goes to step S$35. It
should be noted that, in the case of the PCR packet
received first after starting the recording, the
procedure always goes to step S35.

In step S35, the multiplexed stream analyzer 26
gets the number (address) of the transport packet which

transmits the first PCR of the new STC.
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In step S36, the controller 17 gets the above- nentioned packet nunber as
the source packet nunber at which to start the STC sequence. Nanely,
SPN- STC-start is set. At the same tinme, a new stc-id is set. In step S37,
the controller 17 gets the display start PTS and display end PTS of the
STC sequence and sets themto presentation-start-tinme and
presentation-end-tine respectively and, on the basis thereof, generates
Sequencelnfo (FIG 13). In step S38, the controller 17 checks if the | ast
transport packet has been inputted. If the decision is No, the procedure
returns to step S32; if the_decisionis Yes, the p roce55|ng conmes to an
end. The foIIomAngIHeEE?Pbéé6antQ§eﬁﬁP5F9léBéréglEﬁtﬁthegé eV8&ri ng
Programinfo (FIG 15) with reference to the flowhart shown in FIG 56.
Thi s proces&eR§icaesk dagtked Nuhete asulthiep sovad s MasdntamampaaT aX6 shown in
FIG 44. In step S51, the nultiplexed stream anal yzer 26 checks if a
transport padkeh itec Istiditig thsl SAC Isesiusame . r Nemevyd. SPNeSEEanspokt ipacket
of PSI/SI is PAT, PMI, SIT packets, to be nore specific. SITis a
transport p&cKet Ahtbh demer hue, t henswr sktceidnfier sati.on of a parti al
transport streamspecified by the DVB standard. In step S51, if the
decision is No, thé&npsbepdtB&,r eher nsntoodtlep 96 gets the display

start PTS and display end PTS of the STC sequence and

sets them to presentation start time and

presentation_end time respectively and, on the basis

thereof, generates SequencelInfo (FIG. 13).

In step S38, the controller 17 checks if the last
transport packet has been inputted. If the decision is No,
the procedure returns to step S32; if the decision is Yes,
the processing comes to an end.

The following describes an exemplary operation for
generating ProgramInfo (FIG. 15) with reference to the
flowchart shown in FIG. 56. This processing is executed
in the multiplexed stream analyzer 26 shown in FIG. 44.

In step $51, the multiplexed stream analyzer 26
checks if a transport packet including PSI/SI has been
received. The transport packet of PSI/SI is PAT, PMT, SIT
packets, to be more specific. SIT is a transport packet
which describes the service information of a partial

transport stream specified by the DVB standard. 1In step

S51, if the decision is No, the procedure returns to step
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S51; if the decision is Yes, the procedure goes to step S52. In step S52,
the multipl exed stream anal yzer 26 checks if the contents of PSI/SI have
changed. Nanely, it is checked whether or not the contents of PAT, PMI
and SIT have each changed fromtheir contents as they were received
before, If the contents are found not changed, the procedure returns to
step S51. If the contents are found changed, the procedure goes to step
S53. It should be noted that in the case of the PSI/SI received first
after starting t he recording, the procedure always goes to step S53. In
step S53, Eﬁ&con |1 er ets the nunber (address) of the transport
packet whi ci ¥ ea% AS Y&sd iHhe Qmcaiie 19past &9 P t he

controller 17 generates the information of Program sequence to generate
Prograntnfo@ﬁl@. 15). In step S55, the controller 17 checks if the |ast
transport packet has been inputted. If the decision is No, the procedure
returns to step S5In ptephéSdecitbromulsiyéexedt hérprocessiiggecoés to an
end. The follow ng descri bes an exenplary operation for generating EP-nap
with referesteaks tife theowshdrantshain F$Z/SI have changed. Namely, it

is checked whether or not the contents of PAT, PMT, and

SIT have each changed from their contents as they were

received before, If the contents are found not changed,

the procedure returns to step S51. If the contents are

found changed, the procedure goes to step S53. It should

be noted that in the case of the PSI/SI received first

after starting the recording, the procedure always goes

to step S53.

In step S53, the controller 17 gets the number
(address) of the transport packet which transits a new
PSI/SI and its contents.

In step S54, the controller 17 generates the
information of Program-sequence to generate
ProgramInfo (FIG. 15).

In step S55, the controller 17 checks if the last
transport packet has been inputted. If the decision is No,
the procedure returns to step S51; if the decision is Yes,
the proceséing comes to an end.

The following describes an exemplary operation for

generating EP map with reference to the flowchart shown
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in FIG 57. This processing is executed in the nultiplexed stream anal yzer
26 shown in FIG 44. In step S71, the multiplexed stream anal yzer 26 sets
the video PID of the AV programto be recorded. If the transport stream

i ncludes two or nore videos, the video PID of each of themis set. In step
572, the multiplexed stream anal yzer 26 receives the transport packet of
video. In step 573, the nmultiplexed stream anal yzer 26 checks if the

payl oad (the data portion follow ng the packet header) of the transport
packet starts with the first byte of the PES packet (the PES packet is a

packet specifi in MPEG 2 and packetizes elenentary streans). This can
be known bylﬂh£§%¥n§7rhe$béﬁu8r8 essbﬁgl6§d?§ﬁFP;§aa¥P-&h8icator" in the
transport packet, header. If this value is 1, the transport packet payl oad
starts vvith“t”hglﬂlreé‘te%ﬁtéfe@@ ﬁ@lﬁrﬁ@rpa?&éi WY ithd' IGtedi%ion is No in

step 573, the procedure returns to step S72; if the decision is Yes, the
rocedure goes to $PepteB78/lyntieepustaplenednstiepherBadlyeesambanal yzer
p g¢ . ;
26 checks if the payload of the PES packet starts with the first byte of
sequence- he&®drs dddfe VOB FIOD TH3thef 282 pusiardrerit He gfeqEBds déé. | f the
decision is No in step 98
the transport stream includes two or more videos, the
video PID of each of them is set.
In step S72, the multiplexed stream analyzer 26
receives the transport packet of video.
In step S73, the multiplexed stream analyzer 26
checks if the payload (the data portion following the
packet header) of the transport packet starts with the
first byte of the PES packet (the PES packet is a packet
specified in MPEG-2 and packetizes elementary streams).
This can be known by checking the value of
“payload_unit_start indicator” in the transport packet
header. If this value is 1, the transport packet payloéd
starts with the first byte of the PES packet. If the
decision is No in step S73, the procedure returns to step
S72; if the decision is Yes, the procedure goes to step
S74.
In step S74, the multiplexed stream analyzer 26
checks if the payload of the PES packet starts with the

first byte of sequence header code (“0x000001B3” of 32-

bit length) of MPEG video. If the decision is No in step
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S74, the procedure returns to step S72; if the decision is Yes, the
procedure goes to step S75. In step S75, the controller 17 uses the current
transport packet as an entry point. In step S76, gets the packet nunber of
t he above- nentioned packet, the PTS of the I-picture starting with the
above-nenti oned sequence- header-code, and the PID of the video to which
the entry point belongs to generate an EP-map. In step S77, the

mul ti pl exed stream anal yzer 26 determ nes whet her or not the current
packet is the transport packet which is inputted last. If the current

packet is noé the | ast packet, the procedure returns to. step S72. If the
current packett’i $hen®1essdUTEc ket Fe tpsdeds St ddndda segisd® FIG 58
shows the flowchart describing a nethod of generating the Real PlayList.:
The fol | owi A§ d&€Ser ithes PrasiesTUhs: KGE switoh SteferSeifce to the bl ock di agram of
the noving picture recordi ng/ reproduci ng apparatus 1 shown in FIG 44. In
step S91, the cont EBl BEpP137Pecbhescantrpplay 4r uges Ehesceprs9e, the
controller 17 generates PlayList() (FIG 31) constituted by Playltem (FI G
36) whi ch cdversrexrt packet as an entry point.

In step S76, gets the packet number of the above-
mentioned packet, the PTS of the I-picture starting with
the above-mentioned sequence_header code, and the PID of
the video to which the entry point belongs to generate an
EP map.

In step 577, the multiplexed stream analyzer 26
determines whether or not the current packet is the
transport packet which is inputted last. If the current
packet is not the last packet, the procedure returns to
step S72. If the current packet is the last packet, the
processing comes to an end.

FIG. 58 shows the flowchart describing a method of
generating the Real PlayList. The following describes
this method with reference to the block diagram of the
moving picture recording/reproducing apparatus 1 shown in

FIG. 44.

In step S91, the controller 17 records a Clip AV

stream.

In step 892, the controller 17 generates PlayList ()

(FIG. 31) constituted by PlaylItem (FIG. 36) which covers
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all reproduci bl e range of the above-nentioned Cip. If there is an STC
discontinuity point in the dip and PlayList() is constituted by two or
nore Playltens, the controller 17 also determ nes the connection condition
between the Playltens. In step S93, the controller 17 generates

U Appl nfoPl ayLi st (). U Appl nfoPl ayList() includes the information for
describing the contents of the PlayList for the user. Its description wll
be skipped herein. In step S94, the controller 17 generates Pl ayListMrk
(its description will be skipped herein). 1In step S95, the controller 17

SEne ALes MRS SR ETY? VbRl Rt BBt RS, Lot ),
Clip AV streamis recorded, ogne Real PlayList file is generated. FIG 59
shows t he ft&RERart @8sETiChidRg oM RNNAE Yoo igdndPattineg Gt W @Rdal Pl ayLi st .
In step S111, the reproduction of one Real PlayList recorded to the disk
(t he recor dPAgYReaditurh 16) dosnstdfadied &y tthicoegh Move Fdaylitemsnf &8¢ Then,
fromthe reproduction range of that Real PlayList, a reproduction 100

controller 17 also determines the connection condition

between the PlayItems.

In step S93, the controller 17 generates
UIAppInfoPlayList (). UIAppInfoPlayList() includes the
information for describing the contents of the PlayList
for the user. 1Its description will be skipped herein.

In step S94, the controller 17 generates
PlayListMark (its description will be skipped herein).

In step S95, the controller 17 generates
MakersPrivateData (its description will be skipped
herein) .

In step S96, the controller 17 records the real
PlayList.

Thus, every time a Clip AV stream is recorded, one
Real Playlist file is generated.

FIG. 59 shows the flowchart describing a method of
generating a Virtual PlayList.

In step S111, the reproductibn of one Real PlayList
recorded to the disk (the recording medium 10) is

specified through the user interface. Then, from the

reproduction range of that Real PlayList, a reproduction
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interval pointed by IN-point and OUT-point is specified through the user
interface. In step S112, the controller 17 checks if the reproduction

i nterval specifying operation by the user has all been conpleted. If the
user wants to select an interval to be reproduced foll ow ng the
above-specified reproduction interval, the procedure returns to step 5111.
If the reproduction range specifying operation by the user has all been
conpleted in step S112, the procedure goes to step S113. In step S113, the
connection state (connection-condition) between the two reproduction
intervals taq _he co tinuoqfl 1{:eproduced is determned by the user_ through

the user interfHCE 0P DY YotV At and QU R st snard s
specifies thH%HP-pass i nformation (audio after recording) through the
user inter fAECUI thfe Urss YRR ES no sub-pass information, this step
i s skipped. The sub-pass information is stored in the SubPlayltemin the
Pl ayLi st but is unh@c8&8kr yligr thiecgaseprilpeirodothek&spridséhe i nventi on,
so that its description will be skipped. In step S115, the controller 17
generates HMSBAIMAYIqQF|iGterg)abrsnaw hgie afendts arsdry specidsead 101
has all been completed. If the user wants to select an
interval to be reproduced following the above-specified
reproduction interval, the procedure returns to step S111.

If the reproduction range specifying operation by
the user has all been completed in step S112, the
procedure goes to step S113.

In step S113, the connection state
(connection_condition) between the two reproduction
intervals to be continuously reproduced is determined by
the user through the user interface or by the controller
17.

In step S114, the user specifies the sub-pass
information (audio after recording) through the user
interface. If the user generates no sub-pass information,
this step is skipped. The sub-pass information is stored
in the SubPlayItem in the PlayList but is unnecessary for
the description of the present invention, so that its
description will be skipped.

In step S115, the controller 17 generates

PlayList () (FIG. 28) on the basis of the user—~specified
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reproduction range information and the connection condition. In step S116,
the controller 17 generates UTApplnfoPl ayList(). UTAppPl ayList() includes
the information for describing the contents of PlayList for the user. The
description wll be skipped in the present enbodinment. In step S117, the
controller 17 generates PlayListMark (of which description will be skipped
in the present enbodinent). In step S118, the controller 17 generates
Maker sPrivat eData (of which description will be skipped in the present
enbodi ment). In step S119, the controller 17 records the Virtual PlaylLi st
file to the recordi ng nmedium 1Q. Thus, fromthe reproduction range of Real
PlayLists FEPEPUF O &N It ard@rudnfo tehe user selects the
reproduction intervals to be viewed by the user and one Virtual PlaylLi st
file is genéPRREFHHON_£20K O of the wuser-selected reproduction
intervals. FIG 60 shows the flowhart describing a nethod of PlayLi st
reproduction. In stBpsteBISliRe &bat ronkepligrgét/sgeneratafor mati on about
Info.dvr, Cip Information file, 102

UIAppInfoPlaylList (). UIAppPlayList() includes the

information for describing the contents of PlayList for
the user. The description will be skipped in.the present
embodiment.,

In step S117, the controller 17 generates
PlayListMark (of which description will be skipped in the
present embodiment).

In step S118, the controller 17 generates
MakersPrivateData (of which description will be skipped
in the present embodiment).

In step S119, the controller 17 records the Virtual
PlayList file to the recording medium 10.

Thus, from the reproduction range of Real Playlists
recorded to the recording medium 10, the user selects the
reproduction intervals to be viewed by the user and one
Virtual PlaylList file is generated for each group of the
user-selected reproduction intervals.

FIG. 60 shows the flowchart describing a method of
PlayList reproduction.

In step 5131, the controller 17 gets the

information about Info.dvr, Clip Information file,
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PlayList file, and thunbnail file to generate a GU screen showing a |ist
of PlayLists recorded to the disk (the recording nedium 10), displaying
the generated list on the GU through the user interface. In step S132,
the controller 17 shows the PlayList describing information onto the QU
screen on the basis of U ApplnfoPlayList() of each PlayList. In step 5133,
the user specifies the reproduction of one PlayList on the GUJ screen
through the user interface. In step 5134, the controller 17 gets the
source packet nunber having the tenporally nearest entry point from
STC-id of the current Playltemand the PTS of INtine. In step S135, the
control ler Fravdddd tfideav adyd dhmmbaadid fidm e IOREE DA nunber

havi ng t he above- nentioned entry point and supplies the data to the
decoder. | nSSEESISEIOWING tthdrieti 9 fa PhiagHitsdm traassiddd o Béfeprdd sthhe
current Playltem the controller 17 executes the display connection
processi ng Bé&hge@sadre imde cediing 1) ay [diem lavd nohd heurgesyetr eflegl | ltierh i n
accordance with the connection condition. In step S137, the controller 17
instructs tlee AMel@YI through the user interface.

In step S132, the controller 17 shows the PlayList
describing information onto the GUI screen on the basis
of UIAppInfoPlaylList() of each PlayList.

In step 5133, the user specifies the reproduction
of one PlayList on the GUI screen through the user
interface.

In step S134, the controller 17 gets the source
packet number having the temporally nearest entry point
from STC-id of the current PlayItem and the PTS of
IN time.

In step S135, the controller 17 reads the AV stream
data from the source packet number having the above-
mentioned entry point and supplies the data to the
decoder.

In step S136, if there is a PlayItem temporally
before the current Playltem, the controller 17 executes
the display connection processing between the preceding
PlayItem and the current PlayItem in accordance with the

connection_condition.

In step S137, the controller 17 instructs the AV
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decoder 16 to start displaying with the picture of the PTS of INtine. In
step S138, the controller 17 instructs the AV decoder 16 to continue
decoding the AV stream In step S139, the controller 17 checks if the
currently displayed inage is the inage of the PTS of OQUT_tinme. If the
decision is No, the procedure goes to step S140. In step S140, the current
image is displayed, wupon which the procedure returns to step S138. |If the
currently displayed inage is the inage of the PTS of QUT tine, the
procedure goes to step S141. In step S141, the controller 17 checks if the

t Playltemis.the |ast Playlt i.n the PlayList. If t
Ko, | the proSSioRs’s duis N5t A w13y Mk Mt Richins et he

Pl ayLi st reproduc gperation conmes to an end. On the basis of the
above- ment i G dog;ﬁgﬁfégF'data structures, and rules, the contents of the
data and the reproduction information recorded to the recording nmedium 10
can be properly nmahBgE8ePt RéP8bytherl 6ankgoLheruddr instrpesgeithg B8nfirmthe
contents of the data recorded to recording nedia at the tinme of
repr oduct i ofe&Rdlete griodifc €orddgivee dlafmding tthee g8k stmearf.ol | owi ng descri bes
a met hod of file-copying AV 104

In step 5139, the controller 17 checks if the

currently displayed image is the image of the PTS of

OUT _time. If the decision is No, the procedure goes to
step S140. 1In step S140, the current image is displayed,
upon which the procedure returns to step S138. If the
currently displayed image is the image of the PTS of

OUT time, the procedure goes to step S141.

In step S141, the controller 17 checks if the
current PlayItem is the last PlayItem in the PlaylList. If
the decision is No, the procedure returns to step S134.
If the decision is Yes, the PlaylList reproducing
operation comes to an end.

On the basis of the above-mentioned syntaxes, data
structures, and rules, the contents of the data.and the
reproduction information recorded to the recording medium
10 can be properly managed, thereby allowing the user to
properly confirm the contents of the data recorded to
recording media at the time of reproduction and reproduce

desired data with ease.

The following describes a method of file-copying AV
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streamfiles and database files froma recording medium to which the AV
streamfiles and database files according to the invention to another
recording mediumvia a digital bus. First, in order to describe the
purpose of this method, the difference between the data transfer of an AV
streamfile and its database together and the data transfer of only an AV
streamfile. FIGS. 61 and 62 show the case in which both an AV streamfile
and its database file are transferred. On the other hand, FIGS. 63 and 64
shows the case in which only an AV streamis transferred. A recording

nmedi um of the co .urcelgio exanple,.. a recording nedium 10 shown in
G 71 to g fiker ecia)taf)iéa?eec%lr]oee% 59 & SF U ARG 1t s
assunmed here Rﬂg%ia Playljst file using one Clip (dip _Information file
and dip AV& MG i5hS }}LVLS srter&?rnﬂefdﬂtebsg b dachafi gt W BRI copy
source for the brevit of description. FIG 61 shows an exanple in which
the PlayLi sttrdd® GEatis b enather mapgeding nedimn felaopby source (for
y : ; ce
exanpl e, a reproduci ng apparatus shown in FIG 71) to the copy destination
nmp é P, g app S ;
(a recordi ngHigpideratiiss 3 shown in FIG 71) by asynchronous transfer via an
| EEE 1394 digital bus 105
First, in order to describe the purpose of this
method, the difference between the data transfer of an AV
stream file and its database together and the data
transfer of only an AV stream file.
FIGS. 61 and 62 show the case in which both an AV
stream file and its database file are transferred. On the
other hand, FIGS. 63 and 64 shows the case in which only
an AV stream is transferred.
A recording medium of the copy source (for example,
a recording medium 10 shown in FIG. 71 to be described
later) is recorded with Clip and PlaylList. It is assumed
here that a PlayList file using one Clip (Clip
Information file and Clip AV stream file) is recorded to
the recording medium of the copy source for the brevity
of description.
FIG. 61 shows an example in which the PlayList and
Clip files are file-transferred from the copy source (for
example, a reproducing apparatus shown in FIG. 71) to the

copy destination (a recording apparatus 3 shown in FIG.

71) by asynchronous transfer via an IEEE 1394 digital bus
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(a digital bus 60 shown in FIG 71) for exanple. In this case, the ATS
(Arrival Tinme Stanp) of the TP extra header of each source packet of the
copied Cip AV streamfile is the sane as that of the copy source and the
Cip Information file and PlayList file corresponding to the copied Cip
AV streamfile are also copied to the copy destination. FIG 62 shows an
exanple in which a PlayList file and a Cip Information file are
file-transferred fromthe copy source (the reproduci ng apparatus 2 shown
in FIG 71) to the copy destination (the recording apparatus 3 shown in

1S o ol AR A ke B ShSIn s HEE, FFE 3oyt BSulide
Copy dost | nEEFEn BJS PESCRRGROSLL FAHEr SFatPh OFi Cheadt, SHRER BERRRELIng
the Aip AV stream file corres onding tothe dip Information file to the
di gi tal bus©ftfachi gPuarebnacketshdwibpncPpEed78) it A¥ sEsppmsbiilee
(reproducing aggaratus 2 shown in FIG 71) outputs the transport packets
in accordané& WwWhehsame agr ehesl ofi khescappy 6busgehasdutbe paéket (refer to
the reproducing nodel shown in FIG 7). The TP_extra_header(ATS) of each
sour ce packénfbgmngﬁpy fddedam@6PlaylList file corresponding to the

copied Clip AV stream file are also copied to the copy

destination.

FIG. 62 shows an example in which a PlayList file

and a Clip Information file are file-transferred from the

copy source (the reproducing apparatus 2 shown in FIG.

71) to the copy destination (the recording apparatus 3

shown in FIG. 71) by asynchronous transfer via the IEEE

1394 digital bus (the digital bus 60 shown in FIG. 71),

thereby transférring (stream-transferring) AV streams in

real time from the copy source to the copy destination by

isochronous transfer.

In this case, when outputting the Clip AV stream

file corresponding to the Clip Information file to the

digital bus (the digital bus 60 shown in FIG. 71), the

copy source (reproducing apparatus 2 shown in FIG. 71)

outputs the transport packets in accordance with the

arrival time stamp of each source packet (refer to the

reproducing model shown in FIG. 7). The

TP_extra header (ATS) of each source packet is newly added
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at the copy destination (the recording apparatus 3 shown in FIG 71) (a
new Clip AV streamfile is generated at the copy destination). The dip
Information file and PlayList file (database file) corresponding to the
copied dip AV streamfile are also copied to the copy destination. In
the case of FIG 61 or FIG 62, the contents of the PlayList and Cip on
the copy source can all be transferred to the copy destination, nmaking
this case effective. Nanely, the reproduction specifying informtion,
UTAppl nf oPl ayLi st, Pl ayListMark, thunbnail information and the |ike set to

t he PIayLrst the £9 and |, Sequencel nfo, Program nfo,

c i pMark, tahu%bhh ff%%%dt (tttrr‘?e ]teiqé’erdgt-ﬁ% EPRHEES & Ghae  copy
source can be t &hto th cogéfdestlnatlon maki ng this case
effective. ot r aitd G L84 dipwanfFateseti n whi ch
only an AV eanrrs dat a- transferred FI G 63 shows the case in which
only an AV &ARYs desindiadriaay ( stheaklipahsferpagionnfidal andne from the
copy source (the reproducrn apparatus 2 shown in FIG 71) to the copy
dest i nat i on Ftad-drsdc dridieng aggeustid e)smrdspariddng o Byhe swmgtireshous
transfer via the |EEE 1394 digital bus (the digital bus 60 shown in FIG
71). 107 Clip AV stream file are also copied to the copy

destination.

In the case of FIG. 61 or FIG. 62, the contents of
the PlaylList and Clip on the copy source can all be
transferred to the copy destination, making this case
effective. Namely, the reproduction specifying
information, UIAppInfoPlayList, PlayListMark, thumbnail
information and the like set to the PlayList on the copy
source and the CPI, Sequencelnfo, ProgramInfo, ClipMark,
thumbnail information and the likelset to the Clip on the
cCopy source can be transferred to the copy destination,
making this case effective.

On the other hand, FIG. 63 and FIG. 64 show the
case in which only an AV stream is data-transferred.

FIG. 63 shows the case in which only an AV stream
is transferred (stream-transferred) in real time from the
copy source (the reproducing apparatus 2 shown in FIG.
71) to the copy destination (the recording apparatus 3
shown in FIG. 71) by isochronous transfer via the IEEE

1394 digital bus (the digital bus 60 shown in FIG. 71).
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In this case, when outputting the AV stream of the reproduction interval
specified by the PlayList to the digital bus, the copy source outputs the
transport packet (refer to the reproducing nodel shown in FIG 7) in
accordance with the arrival tinme stanp of each source packet. Wen viewed
fromthe copy destination, this is the same as the state of recording a
digital broadcast transport stream in which the inputted AV streamis
newy recorded as a Cip. Nanely, the TP-extra-header(ATS) of each source
packet is newy added at the copy destination. A Real PlayList file for

covering the reproduction range of at ip s new nerated (the
Gatabase {118 FBIRehFseoonbRRr SuthntERhy EhB Al AEEein BETRRE T |«

di fferent fron1t5$t of the cogi sourcei. FI G 64 shows the case in which
only an AV 5EPEGANCFLCRat AFEFEAST BPREYT 489aPY e B St FhEYRAEE FRpFBAuci ng
speed when the recording apparatus on the copy destination (the recording
appar at us 39&864ALi RuUf GEhe1FOoPY REBRLEBNPRERKES RREhCERBSPORNf BRAEET In
this case, as with the case shown in FIG 63, an AV streamis transferred

in real timéreserehm theranspepdugingrvadehesbopy $BuFée-td)t AR copy

destination by |IEEE 1394 isochronous transfer. The copy destination 108
accordance with the arrival time stamp of each source

packet. When viewed from the copy destination, this is
the same as the state of recording a digital broadcast
transport stream, in which the inputted AV stream is
newly recorded as a Clip. Namely, the
TP_extra_header (ATS) of each source packet is newly added
at the copy destination. A Real PlayList file for
covering the reproduction range of that Clip is newly
generated (the database file is newly generated on the
copy source, so that it is different from that of the
copy source).

FIG. 64 shows the case in which only an AV stream
is data-transferred at a real-time data reproducing speed
when the recording apparatus on the copy destination (the
recording apparatus 3 shown in FIG. 71) is not compliant
with the DVR format.

In this case, as with the case shown in FIG. 63, an
AV stream is transferred in real time (stream-
transferred) from the copy source to the copy destination

by IEEE 1394 isochronous transfer. The copy destination
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records the inputted AV stream by use of the format of its recording
apparatus (the recording apparatus 3 shown in FIG 71). For exanple, if
the recordi ng apparatus on the copy destination is based on D VHS
(trademark), the inputted AV streamis recorded by this format. Thus, when
t he reproduci ng apparatus on the copy source conpliant wth DVR format
(the controller 17 of the reproducing apparatus 2 shown in FIG 71)
mutual |y authenticates the recording apparatus on the copy destination (a
controller 17-2 of the recording apparatus 3 shown in FIG 71) and if the
above- nmenti rec [ r fou not iant w.th

for mat, the%gﬁﬁgdgb%%% i ﬁ?ﬁ%%§§%w556? &ﬂbl §ﬁb§ﬁ25@? %Eﬁgléb

oIIer 17
f th d t 2 .sh FI G. troll_ed
Cransfer the® &U%Let”%erzian%%ﬁ%ap%%raa%ﬁg%#“trﬁgoegg SoPHERGR S f SBAER 64, the

contents of Qﬁ ?ﬁ ist_and di t he copy source cannot all be
transferredifo by dESFi REEM ﬁe'tﬁgrEB9 pRESEALPHgaRP2BREBF e That
is, the reproductlon speci fying information, U Appl nfoPl ayLi st,

Pl ayLi st Mar EDe; k@REN &S Gimedidieat iigh based wa |D-Wélsse<ttrta@iem@é1@|,amest of the
copy source and the CPl, Sequencelnfo, Programinfo, CipMrk, thunbnail
i nf or mat i on i@RAtted AVketyeam s e cQlridedofo vt Hdrisofiprmedur c8huannwhebe
transferred to the copy destination. On 109

the reproducing apparatus on the copy source compliant

with DVR format (the controller 17 of the reproducing
apparatus 2 shown in FIG. 71) mutually authenticates the
recording apparatus on the copy destination (a controller
17-2 of the recording apparatus 3 shown in FIG. 71) and.
if the above-mentioned recording apparatus is found not
compliant with DVR format, then the above-mentioned
reproducing apparatus (the controller 17 of the
reproducing apparatus 2 shown in FIG. 71) is controlled
to transfer the AV stream in real time.

In the case of FIG. 63 or FIG. 64, the contents of
the PlayList and Clip of the copy source cannot all be
transferred to the copy destination, thereby presenting a
problem. That is, the reproduction specifying information,
UlAppInfoPlayList, PlayListMark, thumbnail information
and the like set to the PlaylList of the copy source and
the CPI, Sequencelnfo, ProgramInfo, ClipMark, thumbnail
information and the like set to the Clip of the copy

source cannot be transferred to the copy destination. On
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the other hand, in the case of FIG 61 or FIG 62, the contents of the

Pl ayLi st and dip of the copy source can all be transferred to the copy
destination. If the recording apparatus of the copy destination is
conpliant with the DVR format described in the present enbodi nent, then
any one of the nethods showmn in FIG 61 and FIG 62 can be used. In the
met hod shown in FIG 61, AV streans are file-transferred, so that the data
can be transferred at higher speeds than the data transfer at a speed of
real - tinme data reproduction. However, it is difficult for this nethod to

decode in real ti t he_i,nputt data in_t recordi appar atus of the
copy destingﬁFoﬂ£§§5 B@BFOdﬁEe%thgaEECSéeEEGatgi & ?ﬁg'ogger%ﬁﬁnd, in the
nmet hod shown ig FtG. %2 AV streans are data-transferred at a speed of

real -time O9PECPESr BdutProkla¥lifhatnehEliRpaEt EHEASPRYCSRUBEE G8Roded i n
real time and_reproduced in the recording apparatus of the copy

desti nati on2}HoRRevEranstergednfpesliar goryr depéinpfkdonoer copyi ng an AV
streamto be equal to the tine for reproducing the data in real time. The
met hods shown in A&t Jéﬁ‘éIOB@l%@ea]@B@ﬁabWe@gat}éﬁycoﬁép@ﬁﬂth@abhomhe

pur pose of use. In the exanples showmn in FIG 61 and FIG 62, the 110
is compliant with the DVR format described in the present

embodiment, then any one of the methods shown in FIG. 61
and FIG. 62 can be used.

In the method shown in FIG. 61, AV streams are -
file-transferred, so that the data can be transferred at
higher speeds than the data transfer at a speed of real-
time data reproduction. However, it is difficult for this
method to decode in real time the inputted data in the
recording apparatus of the copy destination and reproduce
the decoded data.

On the other hand, in the method shown in FIG. 62,
AV streams are data-transferred at a speed of real-time
data reproduction, so that the inputted data can be
decoded in real time and reproduced in the recording
apparatus of the copy destination. However, it is
necessary for the time for copying an AV stream to be
equal to the time for reproducing the data in real time.
The methods shown in FIG. 61 and 62 are used alternately
depending on the purpose of use.

In the examples shown in FIG. 61 and FIG. 62, the
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Pl ayLi st covers the entire reproduction range of one Cip. As described
with reference to FIG 46, the reproduction range to be specified by the
Pl ayLi st does not always cover one Clip AV streamin its entirety. This
holds true both with the Real PlayList and the Virtual PlayList. Wen
transferring the PlayList to the copy destination, it is preferable to
transfer to the copy destination only the AV stream portion necessary for
the reproduction of the PlayList and the Cip data which this AV stream
portion references. Nanely, as with the exanple shown in FIG 65, the

Pl ayLi st an he ;G j equl f Lj re-copied.fromthe
copy source%(lt%ﬁ@lgrte%ro urf:% %%p%ﬁlaf%sp%prs%ov%ﬂ%}{F#%Rg%ﬁft §8thl&8py
destination,(recardi. atus. 3 shown in_FEIG, 1).. Consequentl,y, the
free space Ez)\(r“? ‘ré\ieeggF&;%%éja ﬁ@%iﬁlurﬁe LeREe 5‘8p§ T§sst®ati6n r(eé’rg)éjél&t PRy medi um
10-2 of the_ _recordi appar.at,us shown in FI.G 71) necessary for the

repr oduct i off 2R € %%dé%%lafll&d. %th%ﬁoﬁl@\m%td@@@rsi oL 2 l%eiSod of
determ ning, when copying_the PlayList fromthe copy source (the

repr oduci ng C8FAr £0%s OGPt AY SHESFE™ difdd)t st etHe etopy Thést PRAEFoRTEEhe

recording apparatus on the input side), the Cip AV stream portion
necessary f 6P Wheitdptbdudisadn Pleyltigits amdayahiesVirtypl PlayList.

When transferring the PlayList to the copy destination,
it is preferable to transfer to the copy destination only
the AV stream portion necessary for the reproduction of
the PlayList and the Clip data which this AV stream
portion references, Namely, as with the example shown in
FIG. 65, the PlayList and the Clip portion required by
the PlayList are copied from the copy source (the
reproducing apparatus 2 shown in FIG. 72) to the copy
destination (recording apparatus 3 shown in FIG. 1).
Consequently, the free space on recording medium of the
copy destination (a recording medium 10-2 of the
recording apparatus 3 shown in FIG. 71) necessary for the
reproduction may be made smaller.

The following describes a method of determining,
when copying the PlayList from the copy source (the
reproducing apparatus on the output side) to the copy
destination (the recording apparatus on the input side),
the Clip AV stream portion necessary for the reproduction

of this PlayList.
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FIG 66 shows the stream portion necessary for the reproduction of a

Pl ayLi st when this PlayList indicates the partial reproduction range of an
original AV stream file. It is assuned that this PlayList point the
INtinme and QUT-tine on the original AV stream In this case, the stream
portion necessary for the reproduction of the PlayList is between X and Y
of the source packet nunber as shown in the figure. In what follows, an
exenplary method of determning these X and Y points is described. FIG 67
a nethod of determning the copy start point (X point) of data before the
I N-poi nt w t hout ' an_AV stream _The_Pl a

I th t I st
points the IN—poinﬁ?ghyéhgg%?wglﬁgn egrg?Wegﬂftf?naP§86558FXtEofhghéP-nap
f this AV st decqd nted . b I\ t, the I
o cturs o af PR R R o B el L Bt ROl LRy o BBl pacicer
are al so re%U|red after the X point. The PTS of SPN EP-start=ISAl if ptsl

and the PTSthe Papiipp- §F§FPdP§&2OPSr§P§? off apheriigiwadi AlesdkE8 et ween

ptsl and pts2 systen1t|ne bases is equal to or higher than 100 nsec, the
PAT, PMT, ad#dlPGR packets exist between addresses | SAl and | SA2 (at |east

in the case of SESF, DvB, ATSC, and | SDB) Therefore, the X point is 112
It is assumed that this PlayList p01nt the IN time

and OUT time on the original AV stream. In this case, the
stream portion necessary for the reproduction of the
PlayList is between X and Y of the source packet number
as shown in the figure. In what follows, an exemplary
method of determining these X and Y points is described.
FIG. 67 a method of determining the copy start
point (X point) of data before the IN-point without
analyzing the contents of an AV stream. The PlayList
points the IN-point on the original AV stream. It also
points the EP map of this AV stream. To decode the
picture pointed by the IN-point, the I picture starting
with address ISA2 is required. PAT, PMT, and PCR packets
are also required after the X point. The PTS of
SPN_EP start=ISAl if ptsl and the PTS of
SPN_EP start=ISA2 is pts2. If the time difference between
ptsl and pts2 system time bases is equal to or higher
than 100 msec, the PAT, PMT, and PCR packets exist
between addresses ISAl and ISA2 (at least in the case of

SESF, DVB, ATSC, and ISDB). Therefore, the X point is
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determ ned before I SAL. And the X point nust provide the boundary of the
aligned unit. The reproduci ng apparatus of the copy source can determ ne
the X point in the followi ng steps by use of EP-map w thout analyzing the
contents of AV stream (Si) Find the SPNEP-start having the value of PTS
of display time which is nearest to the PTS of INtinme on the systemtine
base and before this PTS. (S2) Find the SPN-EP-start having the val ue of
PTS of display tine which is at |east 100 nsec before the value of the
PTS of the SPN-EP-start found in step S1. (S3) The X point is determ ned

before the SP .St und J,n st S d_the X point _nust provide the
boundary ofagﬂ%iai %ﬁé%?g ﬁ%qg%\ e-%@ﬁt%gﬁég RgfﬁgdmlgtspﬁﬁVédBeégﬁseit
does not read the AV stream data and agnalyze its contents to determne the
X poi nt . Fb%@W@F%ryhégi F&éﬁ?ﬁ?fé?”ﬂThe X point may |eave data which are
unnecessary for the reproduction of the PlayList. If the AV stream data
are read and its CBRt ERPECHPEIRHaPPPRYAEYSIREeFRRNEOPHe SRULESI BN t he dat a
unnecessary for the reproduction of the PlayList can be elimnated with

ef fici ency. FEtGIrIEd s [Hhes & AN ta ivetlied fofl lgstigyistians the usgataf copy end

point (Y point) after the OUT-point wthout 113
EP map without analyzing the contents of AV stream.

(S1) Find the SPN_EP start having the value of PTS of
display time which is nearest to the PTS of IN time on
the system time base and before this PTS.

(S2) Find the SPN_EP start having the value of PTS of
display time which is at least 100 msec before the value
of the PTS of the SPN_EP_start found in step S1.

(§3) The X point is determined before the SPN_EP start
found in step S2. And the X point must provide the
boundary of aligned unit.

The above-mentioned method is simple because it
does not read the AV stream data and analyze its contents
to determine the X point. However, the AV stream after
the X point may leave data which are unnecessary for the
reproduction of the PlayList. If the AV stream data are
read and its contents are analyzed to determine the X
point, the data unnecessary for the reproduction of the
PlayList can be eliminated with efficiency.

FIG. 68 illustrates a method of determining the

data copy end point (Y point) after the OUT-point without
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anal yzing the contents of AV stream The PlayList points the QOUT-point on
the original AV stream It also points the EP-map of this AV stream It is
supposed that the video sequence which starts with SPN EP start=I SA4 be as
follows: 12 BOB1 P5 ... where |, P, and B represent | picture, P picture,
and B picture, respectively. The nunbers indicate the sequence of display.
In this processing, if the recording apparatus does not anal yze the
contents of AV stream the noving picture recording/reproduci ng apparat us
1 (the recording apparatus 3 shown in FIG 71) does not know the

i nformation_abqut .t he pictur i ct codi ng type t oral reference,
and so on) WhPCH % HE §%§ 5PD%G¥%Fiﬁ&r%Wéﬁ & s.T&ﬁengngﬁtCEﬁiPFﬁe may
be referenci %ictune BO or Bl (this is_not known if the reproducing
appar at us oF%ghQ 6By 18¢u P tEn & tigdrddudiVng tassdr-at 4§ 21sshBanER FI G
71) does not analyze the contents of AV streanm) . In this case, the
decodi ng of thecEF 8erBOfafdisl AV sfdiceds 12t FResPPBospdiphps gheater than
the PTS of QUT time (OUT_time < pts4, where pts4 is the PTS of 12). The
PTS of 12 i ¥igeeaseduehas wWhd dbTS tefr taUWitthmSPNoliP_ B2 airg =Tisdduibeed sf or BO
and BL. TheEeEgre, the Y point is determned after address 114

O OWS:

I2 BO Bl P5

where I, P, and B represent I picture, P picture,
and B picture, respectively. The numbers indicate the
sequence of display. In this processing, if the recording
apparatus does not analyze the contents of AV stream, the
moving picture recording/reproducing apparatus 1 (the
recording apparatus 3 shown in FIG. 71) does not know the
information about the picture (picture coding type,
temporal reference, and so on) which the PTS of OUT time
references. The PTS of OUT time may be referencing
picture BO or Bl (this is not known if the reproducing
apparatus of the copy source (the reproducing apparatus 2
shown in FIG. 71) does not analyze the contents of AV
stream). In this case, the decoding of pictures B0 and Bl
requires I2. The PTS of I2 is greater than the PTS of OUT
time (OUT _time < pts4, where pts4 is the PTS of I2). The
PTS of I2 is greater than the PTS of OUT time, but I2 is
required for BO and Bl.

Therefore, the Y point is determined after address
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| SA5 indicated by the figure. 1SAS5 is the value of SPN EP start |ocated
after 1SAA in the EP map. The Y point nust al so provide the boundary of
aligned unit. The reproduci ng apparatus of the copy source (the ‘
reproduci ng apparatus 2 shown in FIG 71) can determine the Y point by the
foll ow ng steps by use of EP map w thout analyzing the contents of AV
stream (Si) Find the SPN EP start having the value of PTS of display tine
which is nearest to the PTS of QUT tine on the systemtine base and after
this PTS. (S2) Find the SPN EP start imediately after the SPN EP start

found in st I .. (S3)_ . The Y paint_is detecpined after the SPN EP start
found in stg%%.lnkﬁdgﬁﬁ?geyyp%ghet qﬁ?s‘irep'r o@%@ tfet ﬁoﬁ’ﬁgéﬁeyo%lf al i gned
unit. The ab -menti oned nethod is si e becayse |t does_nhot read the AV
stream dat a Sgﬁ\g—'ig{;enaﬁfzr ﬂtoscactoeifféarf r {@}\dletlé} %li}f’e ]‘thhé“a\p 'poiTﬁle. YHowever ,

the AV stream before the Y point may |eave data which are unnecessary for

the reprodRLHn Wk el 9% HHEde 1Fhe Roundaty edimafatdred entead and its
contents are anal yzed to determne the Y point, the data unnecessary for
t he reproduction offheh&epprgiicisag eppapa telsi ®ifn&hed amibh seurice dide. The

foll owi ng describes a rel ationship between a 115
reproducing apparatus 2 shown in FIG. 71) can determine

the Y point by the following steps by use of EP_map
without analyzing the contents of AV stream.

(S1) Find the SPN EP start having the value of PTS of
display time which is nearest to the PTS of OUT time on
the system time base and after this PTS.

(S2) Find the SPN_EP start immediately after the
SPN_EP start found in step Sl1.

(S3) The Y point is determined after the SPN_EP start
found in step S2. And the Y point must provide the
boundary of aligned unit.

The above-mentioned method is simple because it
does not read the AV stream data and analyze its contents
to determine the Y point. However, the AV stream before
the Y point may leave data which are unnecessary for the
reproduction of the PlayList. If the AV stream data are
read and its contents are analyzed to determine the Y
point, the data unnecessary for the reproduction of the
PlayList can be eliminated with efficiency.

The following describes a relationship between a
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Clip Information file and a Pl ayList when, in copying the PlayList from
the copy source to the copy destination, a Cip AV stream necessary for
the reproduction of the PlayList has been generated. FIG 69 shows an
exanple in which a PlayList is copied fromthe copy source to the copy
destination and describes the relationship between the ip and the

Pl ayLi st when a Cip AV stream necessary for the reproduction of the

Pl ayLi st has been generated. It is assunmed here that the CPlI of the dip
be EP map. It is al so assuned t hat one original Cip has one ATC sequence

and three STC ggpgge _tThe ffset Jﬂébgd qé ciated w.th th
ATC- sequence” MRTin ¢ %%é?l S5 %§1tw T tHe QY9
STC—sequenc hansSgCu'{’ré%jrl =0 is used for ten1 tééﬁﬁSTC-se uence
havi ng stc elﬂ%ﬁ%t%ﬂﬁf%ﬁu?%’ - Sequence
havi ng stc |d 2 is used for Playltend. It is assuned here that this
PlayList has- eV Ui (P Hvider 1ot iR 1Mkt thoy this
copying, a Gip formed by the Aip portion necessary for the reproduction
of this Plafiatlist Jeferkee anetmv@d.- in FIG 69. One or nore stream
portions extracted from one Cip AV streamon the copy source are conbined
into one dip AV §ilGeam%rhons eoppxdawtliendn omicthe Fdwwis161is

copied from the copy source to the copy destination and

describes the relationship between the Clip and the

PlaylList when a Clip AV stream necessary for the

reproduction of the PlayList has been generated. It is

assumed here that the CPI of the Clip be EP_map. It is

also assumed that one original Clip has one ATC-sequence

and three STC-sequences. The offset STC id[0] associated

with this ATC-sequence is zero. It is further assumed

that, in the Clip, the STC—éequence having stc_id=0 is

used for PlayIteml, the STC-sequence having stc_id=1 is

used for PlayItem2 and PlayItem3, and the STC-sequence

having stc id=2 is used for PlayItem4.

It is assumed here that this PlayList has been

copied to another recording medium. Namely, by this

copying, a Clip formed by the Clip portion necessary for

the reproduction of this PlayList is generated as shown

in FIG. 69. One or more stream portions extracted from

one Clip AV stream on the copy source are combined into

one Clip AV stream on the copy destination. The newly
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generated Cip has four ATC sequences, each having one STC- sequence. The
of fset-STC-id[o] of the ATC-sequence in which the STC sequence with

stc-id=Ois set to zero. The STC- sequence having stc-id=1 is divided into
two STC sequences. The offset-STC-id[Q for the first ATC sequence is set
to zero and the offset-STC-id[l] for the second ATC sequence is set to 1.
Nanely, the stc-id of the |ast STC sequence in the first ATC sequence and
the stc-id of the first STC sequence in the second ATC- sequence have the
sane value, 1. The offset-STCGid[Q of the ATC sequence in which the

STC- sequence havi id=2 is_included is set to 2 nsequently, the
ref-to- STC iV d:fg $HAt ur M%ﬁqwcq#,aﬁﬁ%l% Byl t emd of

the PlayList to be copied need not be changed. When, in copying a certain
Pl ayLi st to SHotIRFUSNEDr di ng medium a Clip formed by a Cip portion
necessary for the reproduction of this PlayList is generated, the contents
of the PlayList ned&e odtfsigd_Sfanded Odt odl ItheTATS - S@muﬁncedﬁ§cwhﬂﬁhU|ty
poi nt can be generated in each Cip AV stream the Cip file need not be
di vided whethe@&tGadd¢quaenee actimgsthel @0 plstsentadatermec&hsadIC~f or the
reproduction of the PlayList. Mreover, by use of 117

sequence having stc_id=1 is divided into two STC-

sequences. The offset STC_id[0) for the first ATC-
sequence is set to zero and the offset STC id[1l] for the
second ATC-sequence is set to 1. Namely, the stc_id of
the last STC-sequence in the first ATC-sequence and the
stc_id of the first STC-sequence in the second ATC-
sequence have the same value, 1. The offset STC id[0] of
the ATC-sequence in which the STC-sequence having
stc_id=2 is included is set to 2.

Consequently, the ref to STC_id values of PlayIteml,
PlayItem2, Playltem3, and PlaylItemd4 of the PlayList to be
copied need not be changed. When, in copying a certain
PlayList to another recording medium, a Clip formed by a
Clip portion necessary for the reproduction of this
PlaylList is generated, the contents of the PlaylList need
not be changed at all.

Thus, an ATC discontinuity point can be generated
in each Clip AV stream, the Clip file need not be divided
when partially extracting the Clip stream data necessary

for the reproduction of the PlayList. Moreover, by use of
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the offset STCid for the STCid of the first STC sequence on each ATC
sequence, the contents of the- PlayLi st need not be changed when a Cip
formed by the Cip portion necessary for the reproduction of the PlayList:
has been generated. The foll ow ng describes a nethod of changing a dip
when partially copying it as descri bed above. FIGS. 70A through 70D show
exanpl es of partially copying a Cip, which describe a nethod of changi ng
Sequencel nfo, Program nfo, CPlI(EP_map) and CipMark. It is assuned that
the dip shown in FIG 70A be recorded on the copy source. This Cip has

one ATC- sequence. whi.c S, STC- sequences t wo, pr.o sequnences.
The start a g’lreesosfe%\éheo%-r%{rg—ﬁ \rlgqr é:‘?'@ssg'fé eOParﬂ'be }tﬂﬁelpsftr ?i

program sequence are the s whi ch are saqurce packet number 0 on the
Cip AV stredmU S sqrhrqaceihnﬁﬁ[}%ssseé@%?cef'heﬁéee&ﬂgt% Lyudite and the

second pr ogPr am s,eqcuence are the sane, which are source packet nunber B on
the Cip AV StF¥Ean

ke eed Rk e Cieed mhen e Ghikafrded Bivriheon
i ndi cated by shadow starting from source packet nunber A (A<B) shown in
FIG 70A be Cloh RLriinns natriovidy steedme dRrrydieion iaf atkg ream portion

necessary for the reproduction interval between INtine and OQUT tine of the
118 PlayList has been generated.

The following describes a method of changing a Clip
when partially copying it as described above. FIGS. 70A
through 70D show examples of partially copying a Clip,
which describe a method of changing Sequencelnfo,
ProgramInfo, CPI(EP map) and ClipMark.

It is assumed that the Clip shown in FIG. 70A be
recorded on the copy source. This Clip has one ATC-
sequence which has two STC-sequences and two program-
sequnences. The start addresses of the first STC-sequence
and the first program-sequence are the same, which are
source packet number 0 on the Clip AV stream. The start
addresses of the second STC-sequence and the second
program sequence are the same, which are source packet
number B on the Clip AV stream.

It is assumed here that the stream data portion
indicated by shadow starting from source packet number A
(A<B) shown in FIG. 70A be copied. This shadowed stream
data portion is a stream portion necessary for the

reproduction interval between IN time and OUT time of the
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AV stream The Cip to be transferred to the copy destination is shown in
FIG 70B. The Cip to be transferred to the copy destination has one

ATC- sequence, on which there are two STC-sequences and two progrant
sequences. The start addresses of the first STC sequence and the first
program sequence are the sane, which are source packet nunber 0 (A - A on
the dip AV stream The start addresses of the second STC sequence and the
second program sequence are the sanme, which are source packet nunber (B -
A) on the dip AV stream FIG 70C shows the contents of the dip

I nf or mati on ile of the.dip.shown in FIG _70A descri bed above, SPN
ATC start] O]A\;: %tWST?:T& ggtl[PO] o kg %@N%?érﬁcgffﬁ |"1$he= 9Py

SPN_pr ogram eqyence,start[o = 0, SPN program sequence_start[1l] = B. It
is al so ass IR &S ERYT R rhEE i ofPE i | dRendld R HE ER map and
CipMark as shown, In this, the data_ portion of the EP-map and C i pMark
used by the EIFHRrredetnRERPHHes binahoam has P DA seqiencee
following range. In EP-nmap, the data of the entry point having the val ue
of PTS of | PR iWeleh sthene ape stwe)TEfSeqwenqa® and two program-

sequences. The start addresses of the first STC-sequence
and the first program-sequence are the same, which are
source packet number 0 (A - A) on the Clip AV stream. The
start addresses of the second STC-sequence and the second
program sequence are the same, which are source packet
number (B - A) on the Clip AV stream.

FIG. 70C shows the contents of the Clip Information

file of the Clip shown in FIG. 70A. As described above,

SPN_ATC_start{0] = 0

SPN_STC_start[0] = 0, SPN_STC start(l] = B
SPN_program_sequence start[0] = 0,
SPN_program_ sequence start[l] = B,

It is also assumed that this Clip Information file
have the EP_map and ClipMark as shown. In this, the data
portion of the EP _map and ClipMark used by the Clip of
the shadowed portion shown in FIG. 70A is in the
following range. In EP map, the data of the entry point
having the value of PTS of

IN time<pts(xa),

pts({xz)<OUT time
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are necessary for the shadowed portion showmn in FIG 70A. In CipMrk, the
data of the mark having the value of the PTS of INtinme<pts (F) , pts (Q
<QUT tine are necessary for the Cip of the shadowed portion shown in FIG
70A. FIG 70D shows the contents of the Cip Information file of the Cip
shown in FIG 70B. As described above, SPN ATC start[0] = 0 SPN STC
start[0] = 0, SPN STC start[l] = B-A SPN program sequence start[0] = O,

SPN program sequence start[1] = B-A. The data of EP map is generated from
the data of EP-map used by the Cip of the shadowed portion shown in FIG
70C. Nanely, the val ue PTS of .the entr ints e.th nd start
source pac ké?‘treng1 éerssﬂsralft f}f%e %el pShagf%‘"’t dta P@&%&%f%"% sl%s?bﬁgﬁtogd from

t he val ue of sourc cket nu r. ,For the data o i pMark, the.data of
the a1 phark used ByCTRENEFRy BRe; Hatenadohed. Barti B "SREwiRel HOLFR. 70
are used as they are. FIG 71 is the configurations for transferring AV
streans and s &'ed 9fat abase from the reproduci ng apparatus 2 of the

co source (output side) to the 120
Py (IN_Eime<pts%F),

pts (Q) <OUT_time
are necessary for the Clip of the shadowed portion shown
in FIG. 70A.
FIG. 70D shows the contents of the Clip Information
file of the Clip shown in FIG. 70B. As described above,

0

SPN_ATC start(0]

SPN_STC_ start[O0]

I

0, SPN_STC start([l] = B-A
SPN_program sequence start[0] = 0,
SPN_program sequence_start[l] = B-A.
The data of EP map is generated from the data of
EP map used by the Clip of the shadowed portion shown in
FIG. 70C. Namely, the values the PTS of the entry points
are the same and start source packet number A of the Clip
of the copy source is subtracted from the value of source
pocket number. For the data of ClipMark, the data of the
ClipMark used by the Clip of the shadowed portion shown
in FIG. 70C are used as they are.
FIG. 71 is the configurations for transferring AV
streams and associated database from the reproducing

apparatus 2 of the copy source (output side) to the
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recordi ng apparatus 3 of the copy destination (input side) and transferring
only AV streans in the sanme manner. Wth reference to the figure,
conponents simlar to those previously described with FIG 44 are denoted
by the sane reference nunerals. The recording nedium 10-2 and the
controller 17-2 of the recording apparatus 3 function in the same nmanner
as the recording nedium 10 and controller 17 respectively. First, an
exanple in which an AV streamand its associ ated database are transferred
together will be described. The information for indicating the copying of

a desired PlayList fromthe recprdi medi um 10 .of the rgeproducing
apparatus 2 rteocyc}nnelnrgeca il %ccifd% %62 SPY ¢ eeStrJébaotr]d?rth% atus 3 is
inputted in the reproducin apparatus 2_jn a co control command via a
user inter &) ﬁ§F?$%%ﬁ%§fQ%$ 2o %dAVssFﬁﬁagge&niE%FhéaHEOHHHQQQH 17
via a digital, bus interface 50 and a bus controller 52. The controller 17
det er mi nes thestheEERsRGS iteh Gre AW G/ HAMRABESET s bklathd ¢ dfistfuct i on

of the above- nmentioned PlayList and instructs the read section 11 to read

the det er ni MFEVAPE e AR TE o ih Tec4iae dnnntead ky (the svane FI GS.

66, 67, and 68). Also, the 121
reference numerals. The recording medium 10-2 and the

controller 17-2 of the recording apparatus 3 function in
the same manner as the recording medium 10 and controller
17 respectively.

First, an example in which an AV stream and its
associated database are transferred together will be
described.

The information for indicating the copying of a
desired PlaylList from the recording medium 10 of the
reproducing apparatus 2 to the recording medium 10-2 of
the recording apparatus 3 is inputted in the reproducing
apparatus 2 in a copy control command via a user
interface, not shown. This command is inputted in the
controller 17 via a digital bus interface 50 and a bus
controller 52.

The controller 17 determines the stream portion of
AV stream necessary for the reproduction of the above-
mentioned PlayList and instructs the read section 11 to
read the determined AV stream data from the recording

medium 10 (refer to FIGS. 66, 67, and 68). Also, the
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controller 17 instructs the read section 11 to read the database file
(PlayList file, Cip Information file, and thunbnail file) associated with
t he above-nentioned Pl ayList fromthe recording nmedium 10. The controller -
17 gives an instruction to supply the AV streamdata retrieved through the
denodul ator 12 and ECC decoder 13 to the digital bus interface 50 as an
AV streamfile via the contact A side of a switch 61 (in the case shown in
FIG 61). The streamportion extracted fromone Cip AV streamfile is
conbined with one Cip AV streamfile (refer to FIG 69). Alternatively,

the controller put the one t.r eam dat retrieved
via the deﬁﬁ@ﬁﬁﬁ%g%¥1§ and SHEEEC gﬁ%&&?ﬁ t §b&} the
depacketi zer, 14 via the contact | side of the sw this case, the
sour ce depad@d@Pase f41&upfilidgdiste £ n&ddR I§’ttlro %tlémt Hﬁltﬁ glatnéil bus

interface 50 in accordance with the arrival tine stanp. On the other hand,
the dat abasé&hup@addr fddifandisfycitd-achaiap Q%%Qi’@c‘é“eﬁ@tlfqnéﬁed fromthe
recording medium 10 is inputted in a nenory 51 via the denodul ator 12 and
t he ECC decddavylizt Grarhdhsagieraidimite mestiastldled in the nmenory 51, the

controller 17 generates the database (dip Information file and Pl ayLi st
file) necessary fofh&22ontroller 17 gives an instruction to supply

the AV stream data retrieved through the demodulator 12
and ECC decoder 13 to the digital bus interface 50 as an
AV stream file via the contact A side of a switch 61 (in
the case shown in FIG. 61). The stream portion extracted
from one Clip AV stream file is combined with one Clip AV
stream file (refer to FIG. 69),.

Alternatively, the controller 17 may input the
above-mentioned AV stream data retrieved via the
demodulator 12 and the ECC decoder 13 into the source
depacketizer 14 via the contact I side of the switch 61.
In this case, the source depacketizer 14 supplies the
transport stream to the digital bus interface 50 in
accordance with the arrival time stamp.

On the other hand, the database file corresponding
to the AV stream data retrieved from the recording medium
10 is inputted in a memory 51 via the demodulator 12 and
the ECC decoder 13. On the basis of the data stored in
the memory 51, the controller 17 generates the database

(Clip Information file and PlayList file) necessary for
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t he reproduction of the above-nentioned AV streamfile outputted fromthe
digital bus interface 50 (refer to FIGS. 69, 70A through 70D) . Also, the
controller 17 generates the Clip corresponding to the above-nentioned
streamfile and a thunbnail file to be used by the PlayList file to be
copied (refer to step S172 shown in FIG 72). Then, the controller 17
gives an instruction to supply the above-nentioned newy generated
database files (dip Information file, PlayList file and thunbnail file)
fromthe nenory 51 to the digital bus interface 50. The bus controller 52

trols th il f t digital bus.interf 50. The trol
S et ruet sEh pEegthRbe 08 Th e BEs ot Simin i e R AL S estsmnd e e
associ at ed qgﬁgbgge fr n1thﬁhgggitg€%£qé i nferface 50, The above-nenti oned

AV stream and FRET 28 ott At e t% 12 thpettegei 0t heeFeEokeli ng

apparatus 3 he_ _co destination via the digital bus 60. A bus
controllerE%£§#‘t%%'rg%%rﬁ?ﬁ%u%$p59%}u53§%ﬁr e cupyrdest rat i on

controls the file input froma digital bus interface 55. The bus

control | er 5%°LEERAERe thHRsCELAt ¢RF FefPerdbkghbmgehe i dleovepyerbhoned
commands to control the timng of data transm ssion/reception. If an AV
stream file $sreapuiibel 3rdne t Heumbpyili2Bile to be used by the

PlayList file to be copied (refer to step S172 shown in
FIG. 72).

Then, the controller 17 gives an instruction to
supply the above-mentioned newly generated_database files
(Clip Information file, PlaylList file and thumbnail file)
from the memory 51 to the digital bus interface 50.

The bus controller 52 controls the file output from
the digital bus interface 50. The controller 17 instructs
the bus controller 52 to output the AV stream and its
associated database from the digital bus interface 50.

The above-mentioned AV stream and its associated
database are inputted in the recording apparatus 3 of the
copy destination via the digital bus 60.

A bus controller 57 of the recording apparatus 3 of
the copy destination controls the file input from a
digital bus interface 55. The bus controller 52 and the
bus controller 57 exchange file copy control commands to
control the timing of data transmission/reception.

If an AV stream file is inputted from the copy
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source into digital bus interface 55, the controller 17-2 of the recording
apparatus 3 gives an instruction to record the AV streamfile to the
recordi ng medium 10-2 via the ECC encoder 30, the nodulator 31, and wite
section 32 through the contact A side of a switch 62. If a transport stream
is inputted fromthe copy source into the digital bus interface 55, the
controller 17-2 inputs the transport streaminto the source packetizer 29
through the contact | side of the switch 62. The source packetizer 29
converts the transport packet into a source packet before outputting. The

controller 17-2 gi.ves an instryction to record t AV stre for by
the source pacKétSs ﬁ?%ré§%{§§% Uy T Qﬁyé¥mﬁgiﬁrﬁ?%&iﬁg%%bdgfgéo, t he
nodul at or 31, %:d the wijte section 32, The controller 17-2 also gives an
i nstruction Yo " it THE HRHREL 119 b T B ThptiTRTH IhéUigital  bus
interface 55 to a nenDQ%{56. Al so, the controller 17-2 gives an instruction

to read th&eFaEhdde AV L1998 & idha 19 I akecHiigaimedium §01%cor ded to

the recording nmedium 10-2 to the nmenory 56 via the read section 11,
dermpdul at or VE2 W1 BEde modeiectberthies momhekatahed eoraid|Mkte 7- 2 updat es
the Info.dvr file 124

section 32 through the contact A side of a switch 62.

If a transport stream is inputted from the copy
source into the digital bus interface 55, the controller
17-2 inputs the transport stream into the source
packetizer 29 through the contact I side of the switch 62.
The source packetizer 29 converts the transport packet
into a source packet before outputting. The controller
17-2 gives an instruction to record the AV stream formed
by the source packets to the recording medium 10-2 via
the ECC encoder 30, the modulator 31, and the write
section 32.

The controller 17-2 also gives an instruction to
write the database files to be inputted in the digital
bus interface 55 to a memory 56.

Also, the controller 17-2 gives an instruction to
read the database files (Info.dvr file and thumbnail
file) recorded to the recording medium 10-2 to the memory
56 via the read section 11, demodulator 12, and the ECC

decoder 13.

Then, the controller 17-2 updates the Info.dvr file
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and the thunbnail file stored in the nmenory 56. To be nore specific, the
controller 17-2 adds the PlayList file nanme to be newy recorded to the
Tabl e Pl ayLi st of the Info.dvr file on the copy destination and adds a

t hunbnail to be newy recorded to the thunbnail file stored in the copy
destination (refer to steps 224 and 225 shown in FIG 74 to be descri bed
| ater). The controller 17-2 gives an instruction to read the database
files fromthe nenory 56 and record themto the recording nmedium 10-2 via
t he ECC encoder 30, the nodulator 31, and the wite section 32. Thus, the

AV stream andg J a L at t,aba re. transterr for.om the, reproduci ng
appar at us Zagg %%& %igg%gﬁﬁﬂgqﬁﬂﬁhﬁgﬁﬁgdglPot%%b%ﬁ?ﬁg%A EgtrégnFéThe

foll owi ng describes an.exanple in whi.ch the reproducing.apparat 2
transfers ofiY CafPAY St dam™t™ CW&%@W g?st%’ r?é{q%o%%el'%ilsayﬁ'slst%h&%&&h of as
an operation for reproducing a transport stre by. the repro i.ng

appar at us 2 53& E’&:@reﬁﬁ g%éi?&frd:ﬁ%st% e tTﬁg’%Plad’&s‘ﬁpcnﬁ%gwei s not
conpliant with DVR format. The controller 17 determ nes_the stream portion
of AV stredmitedddsdiy e o tthe OmodiratiaRtdron REBBFSAAS avent i oned

Pl ayLi st and instructs the read section 11 to read the AV streamdata from
t he recordi rdurddiaish 1® brherewly recorded to the thumbnail file

stored in the copy destination (refer to steps 224 and
225 shown in FIG. 74 to be described later).

The controller 17-2 gives an instruction to read
the database files from the memory 56 and record them to
the recording medium 10-2 via the ECC encoder 30, the
modulator 31, and the write section 32.

Thus, the AV stream and its associated database are
transferred from the reproducing apparatus 2 to the
recording apparatus 3 to copy the AV stream.

The following describes an example in which the
reproducing apparatus 2 transfers only an AV stream to
the copy destination. This is through of as an operation
for reproducing a transport stream by the reproducing
apparatus 2 if the recording apparatus 3 of the copy
destination is not compliant with DVR format.

The controller 17 determines the stream portion of
AV stream necessary for the reproduction of the above-
mentioned PlayList and instructs the read section 11 to

read the AV stream data from the recording medium 10. The
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controller 17 inputs the above-nentioned AV streamdata read via the
denodul ator 12 and the ECC decoder 13 into the source depacketizer 14 via
the contact | side of the switch 61. The source depacketizer 14 supplies
the transport packets to the digital bus interface 50 in accordance with
the arrival time stanp. The digital bus interface 50 transfers the

recei ved transport packet in an isochronous manner. The foll ow ng
describes the case in which only an AV streamis transferred to the
recordi ng apparatus 3. This is thought of as an operation for recording a

transport 5%%5%?%9%e&“?7r§% BQEPQh%gE%%%%Q e%t@%%%d{%%b@&%%%&ﬁggEﬂghe

apparatus 270 € COopy 'source’is n conpli ant” w

troll 17- f. th [ t [ ts, the t t st
o bo | nput F23% fieng0 G B0 eortak £hes B SRE Sodred Bicket | zor

29 via the ontact | sjide of the switch 62, The source packeti 29
converts th&DEr RYFER: dsRACEE Hiked &458&Pc§hﬁa€P@Fa§ﬁd% éﬁpﬁupgzi € The

controller 17-2 gives an instructiqon to record_the AV_stream conposed of
source packétdtch e FBBoPAPRGCNEAPERKEDIZCYi 4%t REPREESENEBBer 30, the

modul ator 31, and the wite section 32. The transport streamis al so
i nputted intm@@sppgt packets to the digital bus interface 50 in

accordance with the arrival time stamp. The digital bus
interface 50 transfers the received transport packet in
an isochronous manner.

The following describes the case in which only an
AV stream is transferred'to the recording apparatus 3.
This is thought of as an operation for recording a
transport stream by the recording apparatus 3 when the
reproducing apparatus 2 of the copy source is not
compliant with DVR format.

The controller 17-2 of the recording apparatus 3
inputs the transport stream to be inputted in the digital
bus interface 55 into the source packetizer 29 via the
contact I side of the switch 62. The source packetizer 29
converts the transport packet into a source packet and
outputs it. The controller 17-2 gives an instruction to
record the AV stream composed of source packets to the
recording medium 10-2 via the ECC encoder 30, the
modulator 31, and the write section 32.

The transport stream is also inputted in the
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mul ti pl exed stream anal yzer 26 via the contact | side of the switch 62.
The contents of the processing to be executed here are as described with
reference to FIG 44. On the basis of the analysis result obtained by the
mul ti pl exed stream anal yzer 26, the controller 17-2 generates a database
file. The controller 17-2 gives an instruction to record the generated
dat abase file to the recording nedium 10-2 via the ECC encoder 30, the
nodul ator 31, and wite section 32. Thus, the processing of
data-transferring only an AV streamfromthe reproduci ng apparatus 2 or

the processgi of data-transferring only an AY streamtq the,6 reproducing
appar at us 3“@%&&@&‘@ StEeam ﬁlaslﬁ’%\ﬁsr tz?/?e %o rctonggé’s‘&r iljb1i5‘r1ré{et o
processing to be executed by the controller 17 of the  copy source when
copying a PIt et HePorden ¥58p§°§58m§§ oft heer BpP6RGELRY ﬁﬁpaeat us 2 of
output side) to the copy destination (the recording apparatus 3 of input
side). In st&scstrdl here arfetas Mafed idedavidty aaficdimndea $o Focidd-ed
dat abase are to be data-transferred for copying or only an AV streamis to
be dat a-t r af¥f éheedpadigr cddopiengnaiars itshe efsariferofasidied ey priscedur e goes
to step S171; for the latter case, the procedure goes to step S175. 127
multiplexed stream analyzer 26, the controller 17-2

generates a database file. The controller 17-2 gives an
instruction to record the generated database file to the
recording medium 10-2 via the ECC encoder 30, the
modulator 31, and write section 32,

Thus, the processing of data-transferring only an
AV stream from the reproducing apparatus 2 or the
processing of data-transferring only an AV stream to the
reproducing apparatus 3 is executed.

FIG. 72 shows the flowchart.describing the
processing to be executed by the controller 17 of the
COopy source when'copying a PlayList from the copy source
(the reproducing apparatus 2 of output side) to the copy
destination (the recording apparatus 3 of input side).

In step S170, it is determined an AV stream and its
associated database are to be data-transferred for
copying or only an AV stream is to be data-transferred
for copying. For the former case, the procedure goes to

step S171; for the latter case, the procedure goes to

step S175.
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In step S171, the follow ng processing is executed on the dip. -
Determne the Cip AV stream portion necessary for the reproduction of
that PlayList (refer to FIGS. 66, 67, and 68). - Generate a dip '
Information file for use by the AV stream portion determ ned above (refer
to FIGS. 70A through 70D). In step S172, the foll ow ng processi ng executed

on a thunbnail file. - CGenerate a file including nenu thunbnails for use
by that PlayList. - Generate a file including mark thunbnails for use by
that Pl ayList and the AV stream portion determ ned above. In step S173,

th [ f f ' t A t fileis, ted, - T f
he AV Stroam dat atBi SEFE SFf8ant Bt EPBROVABBCPRPREIS)S RS SBBRERENE) oned

Cip processin% to the copy destination (refer to FIG 69). In step S174,
the processPhg6f §dt&pase file transfer is executed. - Transfer the

above-nmentioned PlayList file to the, coey destination. 128
- Determine the Clip AV stream portion necessary

for the reproduction'of that PlayList (refer to FIGS. 66,
67, and 68).

- Generate a Clip Information file for use by the
AV stream portion determined above (refer to FIGS. 70A
through 70D).

In step S172, the following processing executed on
a thumbnail file,

- Generate a file including menu thumbnails for use
by that PlayList.

- Generate a file including mark thumbnails for use
by that PlayList and the AV stream portion determined
above.

In step S173, the processing of transferring the AV
stream file is executed.

- Transfer the AV stream data of the stream portion
determined by the above-mentioned Clip processing to the
copy destination (refer to FIG. 69).

In step S174, the processing of database file
transfer is executed.

- Transfer the above-mentioned PlaylList file to the

copy destination.
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- Transfer a Cip Information file generated by the above-nentioned Qip
processing to the copy destination. - Transfer the thunmbnail file generated
in step 5172 to the copy destination. If it is determined in step S170
that only the AV streamfile is to be data-transferred for copying and the
procedure goes to step S175, the AV streamdata (the AV streamdata to be
read in step S135) to be read as described in the flowhart for
reproduci ng the PlayList shown in FIG 60 are converted into a transport
streamto transfer it to the copy destination. FIG 73 is a flowhart

describing the details of . the pracessi for, the Cip in step, S171 (refer
to FIGS. 70A througﬁsf%‘ﬁ)f.erl i gﬁéﬁ’ %%%%“F%golﬁl Jy&estgeg’&réltt%%éib%eayd .
start time and display end tjpe of an reproduction interval to be used in
that ip. | %‘fee‘ﬁ“%?%‘%?n% LIPS IR KR FhRIGRE)dewbinakioropy end

packet (address) on the Cip AV stream c
hyenbeyar;

orresponding to the
above- nentioned ti e Todferhes thee t ilndd 1lon aemetsdsics igf stRP. I n step

8203, the follow ng processing is executed on CPI. - Get the CPl entry for
use by the ALEE riganthi@gcopy destination.

If it is determined in step S170 that only the AV
stream file is to be data-transferred for copying and the
procedure goes to step S175, the AV stream data (the AV
stream data to be read in step S135) to be read as
described in the flowchart for reproducing the PlayList
shown in FIG. 60 are converted into a transport stream to
transfer it to the copy destination.

FIG. 73 is a flowchart describing the details of
the processing for the Clip in step S171 (refer to FIGS.
70A through 70D).

In step 5201, the PlayList gets the display start
time and display end time of an reproduction interval to
be used in that Clip.

In step 5202, the copy start packet (address) and
the copy end packet (address) on the Clip AV stream
corresponding to the above-mentioned time interval are
determined on the basis of CPI.

In step 5203, the following processing is executed

on CPI.

- Get the CPI entry for use by the AV stream
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portion of the interval to be copied. - Change the value of the source
packet nunber of CPl entry point to the value of the source packet nunber
in the AV streamportion to be copied. In step S204, the follow ng
processi ng associated wth Sequencelnfo is executed. - Update the
ATC-sequence start packet nunber in the AV streamportion of the interval
to be copied. - Update the STC sequence start packet nunber in the AV
stream portion of the interval to be copied. - Update the offset STCid so
that the value of the STCid for the STC sequence on the ATC sequence in
the AV stream.porti f t.he int rvaI to be copied remains unchanged. In
step S205, Sqnor‘%ooqq O\%nt pro%eesrs‘f g asg’om AR e]tFCP\Mth Programnfo is

execut ed. Update the ranm se nce packet nunber the AV stream
portion of the inf ngl %Fon%‘g g’&guéd‘)fl Bi% éﬁu§§@6patcllf§%f PF“G\‘RnrnQ'%
processi ng associated wth GipMark is executed. - Get the Mark entry for

use by the AFLt&aH RomG o dtfh% el @i dihe osq}ér%ﬁ?aé'd‘e MUEREF S207,

the follow ng processing associated file creation is executed. 130
in the AV stream portion to be copied.

In step S204, the following processing associated
with SequenceInfo is executed.

- Update the ATC-sequence start packet number in
the AV stream portion of the interval to be copied.

- Update the STC-sequence start packet number in
the AV stream portion of the interval to be copied.

- Update the offset STC_id so that the value of the
STC-id for the STC-sequence on the ATC~sequence in the AV
stream portion of the interval to be copied remains
unchanged.

In step S205, the following processing associated
with ProgramInfo is executed. Update the program-sequence
start packet number in the AV stream portion of the
interval to be copied.

In step S206, the following processing associated
with ClipMark is executed.

- Get the Mark entry for use by the AV stream
portion of the interval to be copied.

In step 5207, the following processing associated

file creation is executed.
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- Conbine the AV stream portion of the interval to be copied to provide a
Clip AV streamfile. - CGenerate a Cip Information file. FIG 74 is a

fl omchart describing to be executed by the copy destination when a
PlayList is copied fromthe copy source (the reproduci ng apparatus 2 of
output side) to the copy destination (the recording apparatus 3 of i nput
side). In step S221, it is determ ned whether or not an AV streamand its
associ at ed database are to be transferred for copying or only an AV stream
is to be transferred for copying. For the former case, the procedure goes

to step S222. For_the latter, case, _Lhe_ procedure goes, {o, 226. In
step S222, the proce %?Rbn8f£ﬂﬁn§giﬁ r?ﬂﬁ A\ %?Pe§ﬁ1fp%elﬁégg¥%§u€§d. The
i nputted Avbstreanlggéa are tecordg@.toﬁéhe STR directory as a dip AV
stream fil eP® FOBLES §92BTMHEAoled® AY 4566 afddSwi th dat abase
managenent is executed. - Record the_inputted PlayList file into the
PLAYLI ST directory. SeRRE®FE &heliRpihfedmeripn Atbfration file to the
CLIPINF directory. 131

FIG. 74 is a flowchart describing to be executed by

the copy destination when a PlayList is copied from the
copy source (the reproducing apparatus 2 of output side)
to the copy destination (the recording apparatus 3 of
input side).

In step S221, it is determined whether or not an AV
stream and its associated database are to be transferred
for copying or only an AV stream is to be transferred for
copying. For the former case, the procedure goes to step
S222. For the latter case, the procedure goés to step
S226.

In step S$222, the processing of managing the AV
stream file is executed.

The inputted AV stream data are recorded to the
STREAM directory as a Clip AV stream file.

In step S223, the processing associated with
database management is executed.

- Record the inputted PlayList file into the
PLAYLIST directory.

- Record the inputted Clip Information file to the

CLIPINF directory.
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In step S224, the processing associated with Info.dvr is executed. The
inputted PlayList file is added to the TableO PlayList of Info.dvr of the
copy destination. In step S225, the processing associated wi th thunbnai
file is executed. The thunbnail data entered in the inputted thunbnai
file are added to the thunbnail file of the copy destination. If only the
AV streamis to be transferred for copying in step S221 and the procedure
goes to step S226, a transport streamto be inputted in the copy
destination is recorded to generate a Real PlayList as described in the

flowchart for generati a I ayLi st shown in FIG , 58. t he basis of
t he above-nentione ns§ﬁg8x§§?3da§§e BYPGEPTrBY QﬁﬁoFﬂﬁggg FhEBcontents of
the AV streamfiles ,and their associ ated database files recorded to the
recordi ng medif@mIE d&n BFEMTEFer 1y nanaged to allow the user to easily
copy desired AV streamfiles and their associated database files to

anot her recordi ng AB8i GAPUPEed Bépylagtt hélpaiei aPdedpEBdEELi on interval of

an AV streamfile recorded to the recording medium 10 to another recording
medi um t he TableQfFdmvliiss mdcdsfrfvi3@f the copy destination.

In step S225, the processing associated with
thumbnail file is executed.

The thumbnail data entered in the inputted
thumbnail file are added to the thumbnail file of the -
copy destination.

If only the AV stream is to be transfefred for
copying in step 5221 and the procedure goes to step S226,
a transport stream to be inputted in the copy destination
is recorded to generate a Real PlaylList as described in
the flowchart for generating a Real PlaylList shown in FIG.
58.

On the basis of the above-mentioned syntaxes, data
structures and rules, the contents of the AV stream files
and their associated database files recorded to the
recording medium 10 can be properly managed to allow the
user to easily copy desired AV stream files and their
associated database files to another recording medium.

When copying the partial reproduction interval of
an AV stream file recorded to the recording medium 10 to

another recording medium, the AV stream file necessary
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for the reproduction of this reproduction interval can be easily generated
and the database file necessary for the reproduction of this reproduction
interval can be easily generated to allow the user to generate the AV
stream file and the database file necessary for the reproduction of the
partial reproduction interval of a desired AV streamfile, thereby easily
copying these files to another recording nmedium In the description with
reference to FIG 71, the transmission route for use in transferring files
fromthe copy source to the copy destination is the digital bus based on

| EEE 1394 for e le. It .wil] be apparent to those skilled jn the art
that the traé%ﬁn%&?o‘??&%%crrﬂrﬂl anastg”b% CERERAY Wt Tt e ceaR iBRy for
exanpl e as sho in FIG 75. The copy control commands may not be the sane
as the tranSASSibPITHREZ9Drand e r%ﬁi’sﬁ%s% rEie rerERIY 7L thee AV
streamfiles and their associated database files may also be transferred
from di ff er iftPTEHH 9Ty O Feldh ks teertdudploniestterva breambesamiin FI G
76, a server in which AV streamfiles are recorded and another server in
whi ch the asisigratad di abbbevw filesusgre to cpenetout erayhd A ar stanema
separately, in which, in response to the copy control commuand issued from
t he 133 file and the database file necessary for the reproduction

of the partial reproduction interval of a desired AV

stream file, thereby easily copying these files to

another recording medium.

In the description with reference to FIG. 71, the

transmission route for use in transferring files from the

copy source to the copy destination is the digital bus

based on IEEE 1394 for example. It will be apparent to

those skilled in the art that the transmission route may

also be a radio wave of broadcasting for example as shown

in FIG. 75. The copy control commands may not be the same

as the transmission route for file transfer (refer to FIG.

75) .

The AV stream files and their associated database

files may also be transferred from different recording

media to the copy destination. As shown in FIG. 76, a

server in which AV stream files are recorded and another

server in which the associated database files are

recorded may be arranged separately, in which, in

response to the copy control command issued from the
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recordi ng apparatus 3, the files may be transferred to the recording
apparatus 3 fromthe. AV streamfile server and the database file server.
The above-nenti oned enbodi nents have been described by use of the MPEQR
transport streamas a nultiplexed streamfor exanple. It will be apparent
to those skilled in the art that the above-nentioned enbodi rents are al so
applicable to DSS transport streanms and MPEQ program streans. The
above-nmenti oned sequence of processing operations may al so be executed by
not only hardware but also software. This software is installed froma

network or recording nedia.n C uter. in_which the progra
consti t uti n§ SCRTSIDGE AREAS 3PS %nsggglg&l@ﬁ d3de Fc&gé&sﬁ%%5§§;F8 conponent
or a general - purpose personal conputer. which can execute various functions
by installik§e €6CPESIOIiTRG 3RSy tars [XPl £heedor diTFgaediidf iS€T¥ETst i t ut ed
not only by package nedia recorded prograns such as the magnetic disk 51
(i ncl udi ng a&nd &hsy dgitsiopse Hd lsptsiegderdi sk 52 (i ncl udi ng CD- ROM ( Conpact
Di sk-Read Only Menory) and a DVD (Digital Versatile Disk)), and the
magnet o-optical dFfbBR 8BoveneendingeNDephPailnpnER) havealerdr REFCrahadt he
sem conductor nenory 54 which are distributed to users to 134

by use of the MPEG2 transport stream as a multiplexed

stream for example. It will be apparent to those skilled
in the art that the above-mentioned embodiments are also
applicable to DSS transport streams and MPEG2 program
streams.

The above-mentioned sequence of processing
operations may also be executed by not only hardware but
also software. This software is installed from a network
or recording media in a computer in which the programs
constituting this software are installed in a dedicated
hardware compgnent or a general-purpose personal computer
which can execute various functions by installing
corresponding programs.

This recording medium is constituted not only by
package media recordéd programs such as the magnetic disk
51 (including a floppy disk), the optical disk 52
(including CD-ROM (Compact Disk-Read Only Memory) and a
DVD (Digital Versatile Disk)), and the magneto-optical
disk 53 {(including MD (Mini-Disk) (trademark)), and the

semiconductor memory 54 which are distributed to users to
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provi de prograns i ndependently of equi pnent main body, but also by a hard
di sk including a ROM and a hard disk storing prograns to be provided to
users as installed in advance in the equi prment main body. It should be
noted that, in the present specification, the steps for describing the
programto be recorded in a recording nediuminclude not only the
processi ng operations to be executed sequentially in tine but also the
processi ng operations to be executed in parallel or discretely. It should
be noted that term"systent as used herein denotes entire equi prent

conposed of a pluralit of a rat uses.. | ndustri al licability As
described arfdf At %‘? Simstech ke hﬁﬁs‘?ﬁﬁe‘h@?%ﬁy t?]‘éul%é&g BR1R Hedy,
above-mentiqned syntaxes, data structures and rules, the contents of the
AV stream fidds ZIRP 1NGI4 Do 1 3 CENGHIGE & (RN sAn@ oo rRkr 1aL e o

recording nedium 10 can be properly managed to allow the user to easily
copy desiredf¥F T RARITIRS Thdoe Hefovidedciatesersaabinetdlled i

anot her recordi ng nedium Especially, according to the data transm ssion
appar at us r e24¥aRrFe nie| Hien adwipreeriedudier deedy t he data 135 transmi ssion

met hod recited in claim13 appended hereto,
It should be noted that, in the present

specification, the steps for describing the program to be
recorded in a recording medium include not only the
processing operations to be executed sequentially in time
but also the processing operations to be executed in
parallel or discretely.

It should be noted that term “system” as used
herein denotes entire equipment composed of a plurality

of apparatuses.

Industrial Applicability

As described and according to the invention, on the
basis of the above-mentioned syntaxes, data structures
and rules, the contents of the AV stream files and their
assoclated database files recorded to the recording
medium 10 can be properly managed to allow the user to
easily copy desired AV stream files and their associated
database files to another recording medium.

Especially, according to the data transmission

apparatus recited in claim 1 appended hereto, the data
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the programrecorded to the recording mediumrecited in claim214 appended
hereto, and the programrecited in claim1l5 appended hereto, in copying
the partial reproduction interval of an AV streamfile recorded to the
recordi ng nmediumto another recording nedium an AV streamfile necessary
for the reproduction of that reproduction interval can be easily generated
and the database file necessary for the reproduction of that reproduction
interval can be easily generated to allow the user to generate the AV
streamfile and the associated database file necessary for the

r eproducti on

.he . [ d I i |, Qf desi
file and eagfﬁﬁggégél%%é%%%%Pﬁgg%%ﬁ%%togﬁékQEﬁég Fd%ﬁﬁgﬁﬁggth%

%-%% st ream
A% he same

time, becau only a PlayList and ci ortion negcessary for, i,t are

copi ed {1 oMPENERERTTS SGF08 U5 (e HLtpy SEOARA ML Whe FHEEd dfor age
space on the recording nedium of the cop destination can be made snaller.
As descri be§l&idh décapaeRg e hege t@at 20 FASHPEGIFA™ I5cHEUud™ ecited in

clains 4 through 7 and 9 appended hereto, the contents of PlayList and

Cip of thedepy lso@rpe Agrefe® t dgnsoaiay ttdha mrardtg@t

desti nati on,

making this invention effective. Nanmely, the reproduction 136 specifying
i nf or mat i on rePLAsMafien dyitestva lpicdy lanstiVarskream file recorded to

the recording medium to another recording medium,

an AV

stream file necessary for the reproduction of that

reproduction interval can be easily generated and the

database file necessary for the reproduction of that

reproduction interval can be easily generated to allow

the user to generate the AV stream file and the

assoclated database file necessary for the reproduction

of the partial reproduction interval of a desired AV

stream file and easily copy these files to another

recording medium. At the same time, because only a

PlayList and a Clip portion necessary for it are copied

from the copy source to the copy destination, the free

storage space on the recording medium of the copy

destination can be made smaller.

As described and according to the data transmission

apparatus recited in claims 4 through 7 and 9 appended

hereto, the contents of PlayList and Clip of the copy

source can all be transferred to the copy destination,

making this invention effective. Namely, the reproduction
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thunbnai |l information and the Iike set to the PlayList on the copy source
and the CPlI, Sequencelnfo, Programinfo, CipMrk, thunbnail information
and the like set to the Cip on the copy source can be transferred to the
copy destination, making this invention effective. As described and
according to the data transm ssion apparatus recited in claim 10 appended
hereto, AV streans are file-transferred, so that the data can be
transferred at a higher speed than the data transfer at the speed at

whi ch data are reproduced in real tinme. As described and according to the

data transm §si on. .apparat us reciteqﬁkg im.11 appen d eretgE AV
streans ar essp a(flz;bflrrg(ﬁs]frg%r?%nbatajtorh’ S (Pcfd}a%‘?r;%ﬁ t'a aeYer’ei)f h ed in
real tine, that data inputted in recordi ng apparatus of the copy
desti nati onstgwqﬁéald]de]c"bi%‘g“aawrf é}ﬂ%&ﬁtﬁ’ed“il?ﬁ rwﬂee‘ef“%J ?C?ng?e AR apdsst b‘@bldang
according to.the data transm ssion apparatus recited in clainms 12 and 1
appended herdt%,Cahe IRHECS r%rﬁ%%iﬁmﬁ?fﬁbeﬁ%%m% i B IEAMA 50 appended
hereto, the rp%gan1recorded to the recording medium recited in claim18
appended hercgﬂd? et HE IRy A D Faigia eien rand ke 101 kppealdeld Heret o, t he

processing operations can be sw tched between the nethods in which 137
data can be Gkahsih tihal ¢8PY RouremstAn Pt eppaferted to the copy

destination, making this invention effective.

As described and according to the data transmission
apparatus recited in claim 10 appended hereto, AV streams
are file-transferred, so that the data can be transferred
at a higher speed than the data transfer at the speed at
which data are reproduced in real time.

As described and according to the data transmission
apparatus recited in claim ll'appended hereto, AV streams
are data-transferred at a speed at which data are
reproduced in real time, so that data inputted in the
recording apparatus of the copy destination can be
decodedvand reproduced in real time.

As described and according to the data transmission
apparatus recited in claims 12 and 16 appended hereto,
the data transmission method recited in claim 17 appended
hereto, the program recorded to the recording medium
recited in claim 18 appended hereto, and the program
recited in claim 19 appended hereto, the processing

operations can be switched between the methods in which
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recited in claim1 appended hereto if the apparatus of the transm ssion
destination is conpliant wwth DVR fornmat for exanple and data can be
transferred at a speed at which only an AV streamis reproduced in real
time if the apparatus of the copy destination is not conpliant with DVR
format for exanple, thereby enhancing the convenience for the user in
copying AV streans. As described and according to the data processing
apparatus recited in claim20 appended hereto, the data transm ssion

met hod recited in claim2l1 appended hereto, the programrecorded to the

recordi ng nmedi,um reci.ted in _clai 2 ended hereto, and th rogram
recited in Og T4 G353 baepgceﬁ?d%sdmhtztreera gj,y ?Eﬁgeu&readlsigfjaiﬁ_]lcg} FREH 325 properly
managed on the recordi ng medium there al | owi the user to easily

under st and trt?é:l&ﬁfféﬁi im éa@r?ﬁﬁrbf{ﬂqbé‘tel?ee%rldggiqeo FRRALEAEY g medi um
As descried and according to the data processing . apparatus recited in
claim 24, tHESHAPRTERET Qi Wt iathian retie@w e a9

hereto, the program recorded to the recordiﬂ? mediumrecited in claim26
appended herfgkro,exeﬁiftplt%earﬁi st eatihed rangietireP Rt spprrrkdl dferet o, the
i nputted thunbnails can be properly managed on the recorded nmedi um

t her eby al | oWidah tdvel sy MBS treamsis yreprddugad hien cord lent snefif hehe

t hunbnai | s copi ed
apparatus of the copy destination is not compliant with

DVR format for example, thereby enhancing the convenience
for the user in copying AV streams.

As described and according to the data processing
apparatus recited in claim 20 appended hereto, the data
transmission method recited in claim 21 appended hereto,
the program recorded to the recording medium recited in
claim 22 appended hereto, and the program recited in
claim 23 appended hereto, inputted PlayLists can be
properly managed on the recordiné medium, thereby
allowing the user to easily understand the contents of
each PlaylList recorded to the recording medium.

As descried and according to the data processing
apparatus recited in claim 24, the data transmission
method recited in claim 25 appended hereto, the program
recorded to the recording medium recited in claim 26
appended hereto, and the program recited in claim 27
appended hereto, the inputted thumbnails can be properly

managed on the recorded medium, thereby allowing the user
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to the recording nedium 139 What is clained is: 1. A data transm ssion
apparatus conprising: a read section operable to read a data stream and
its managenment information froma recording nmedium a control section
operable to determ ne partial managenent information corresponding to a
partial data stream necessary for reproducing a specified reproduction
interval in said data stream and a transm ssion section operable to
transmt said partial data stream and partial nmanagenent infornmation
determ ned by said control section. 2. The data transm ssi on appar at us

according t cl ai, wherein said transn133| ction transnlts sald
parti al nangﬁ EXﬁQﬂQ#;qqn¥hq199P é%ﬂﬁﬁﬂal:? cARtath

transm ssi on aqparatus according to cIa|n11 wherein said control sectlon
sel ects one T} i ssion and synchronous transm ssion of
said partial data stream 4. The data transm ssion apparatus according to
claim1, wherein said data streamis an AV stream and said nmanagenent

i nformation includes address information of a discontinuity point of
encoded information in said AV stream
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information for relating tinme information in said 140 AV streamw th said
address information, and tine information of a characteristic imge in sald
AV stream 5. The data transm ssion apparatus according to claim 4,

wherein said managenent information is Cip Information, said address
information of said discontinuity point is a Sequencelnfo and a

Program nfo, said information for relating said tinme information wth said
address information is a CPl, and said tine information of said
characteristic inage is a dipMark. 6. The data transm ssion appar at us
according t aim wherei n said managenent information further

i ncl udes a %Fﬁﬁi A9 S Snformation for specifying a reproduction
interval of said AY stream 7. The data transm ssion apparatus according to
claim4, wherein sai-d®t FRren LERsA1SELPPoAPPEFEfES CPF“gﬁéﬁlltng ‘i nf or mat i on
for speC|fy|ng a reproductlon interval of said AV data stream as said
partial data stredm‘e@d PRELdQPacPeiadHesficoreashar Salie &E&6a8i A9 o

claim7, wherein said transm ssion section transnmts said
its management information from a recording medium;

a control section operable to determine partial
management information corresponding to a partial data
stream necessary for reproducing a specified reproduction
interval in said data stream; and

a transmission section operable to transmit said
partial data stream and partial management information
determined by said control section.

2. The data transmission apparatus according to
claim 1, wherein said transmission section transmits said
partial management information in an asynchronous manner.

3. The data transmission apparatus according to
claim 1 wherein said control section selects one of
asynchronous transmission and synchronous transmission of
said partial data stream.

4. The data transmission apparatus according to
claim 1, wherein said data stream is an AV stream and
said management information includes

address information of a discontinuity point of
encoded information in said AV stream,

information for relating time information in said
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information for specifying the reproduction interval of 141 said AV data
streamas said partial data stream w thout changing contents of said
information for specifying said reproduction interval of said AV stream
9. The data transm ssion apparatus according to claim4, wherein said
transm ssion section further transmts a thunbnail inmage associated with

i nformati on
a t hunbnai

said AV stream 1S a data sequence Tna 'un
et con%g'tute 9% an arriva

sour ce pack

for

specifying a reproduction interval of said AV stream and

i mge associated with tinme information of a characteristic
image in an AV streamincluded in said partial nmanagenent information

data. 10. TI}@, ds‘actlaee&{ s(m Sﬂiod‘ aad)&aersaé L&%f‘qcﬁrg%tdi; tachdd aim4, wherein

ransport packet and a
sai.d transpo

| ti f
packet, and an AV stream as’8 i&OBaPFiglChéggcz%%g§§3fsl§aﬁ§rﬁn SﬁléFdata

égfaﬂgrce packet of said AV stream 11. The data transm ssion

sequence of
apparatus a

ina unit of atr

ﬁﬁf%b claim4, wherein said AV streamis a data sequence
constjtuted by a tine

nsport packet and a source packet
stanmp of said trang’po epgé"‘%@t ,%ra?‘ﬁéméﬁSA\?“stalpé’%a&élssé‘ict‘foﬁerﬁgaltodata

transport streamin a unit of a transport packet.

streamis a

claim

; Wherein said management information is Clip

Information,

said address information of said discontinuity

point is a SequenceInfo and a ProgramInfo,

with

is a

said information for relating said time information
said address information is a CPI, and

said time information of said characteristic image
ClipMark.

6. The data transmission apparatus according to

claim 5, wherein said management information further

includes a PlaylList which is information for specifying a

reproduction interval of said AV stream.

7. The data transmission apparatus according to

claim 4, wherein said transmission section further

transmits information for specifying a reproduction

interval of said AV data stream as said partial data

stream.

8. The data transmission apparatus according to

claim 7, wherein said transmission section transmits said

information for specifying the reproduction interval of
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12. The data transm ssion apparatus according to 142 claim4, wherein said
control section switches between data transm ssion of said AV stream and
managenent information thereof and data transm ssion of only said AV
streamin real tinme. 13. A data transm ssion nethod conprising the steps
of: reading a data streamand its nmanagenment information froma recording
medi um determ ning partial managenent information corresponding to a
partial data stream necessary for reproducing a specified reproduction
interval in said data stream and transnitting said partial data stream

and parti al t or mation determ.,ned b sal deternj in st ep.
14. A recor dit ng ned:af?%ar escrg)rec?nhga Lﬁae]?tl %E i sing

t he steps of; readln data stream an na e |n rmation froma
recor di ng rrecd'iad}ﬁ Si4y Opél ]aﬂia %Paﬁ%‘@@rﬂrg ror?%ﬁ‘? l%rﬁﬂésc[)ondl ng
to a partial data stream necessary for , reproduci ng a specified

r epr oduct i orf SRS J'sr%ed:"‘?t)ﬂatoaf tachfY arigrean

9. The data transmission apparatus according to
claim 4, wherein said transmission section further
transmits a thumbnail image associated with information
for specifying a reproduction interval of said AV stream
and a thumbnail image associated with time information of
a characteristic image in an AV stream included in said
partial management information data.

10. The data transmission apparatus according to
claim 4, wherein said AV stream is a data sequence in a
unit of a transport packet and a source packet
constituted by an arrival time stamp of said transport
packet, and

an AV stream as said partial data stream is a part
of a data sequence of a source packet of said AV stream.

11. The data transmission apparatus according to
claim 4, wherein said AV stream is a data sequence in a
unit of a transport packet and a source packet
constituted by a time stamp of said transport packet, and

an AV stream as said partial data stream is a
transport stream in a unit of a transport packet.

12. The data transmission apparatus according to
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transmtting said partial data stream and partial 143 managenent
informati on determ ned by said determ ning step. 15. A program for cau5|ng
a conputer to execute the steps of: reading a data streamand its
managenent information froma recording nedium determ ning parti al
managenent information corresponding to a partial data stream necessary
for reproducing a specified reproduction interval in said data stream
and transmtting said partial data streamand partial rmanagenent

i nformati on determ ned by said deternining step. 16. A data transm ssion

apparatus faor, transmttin an AV stre conpri si n ayt hentication
section operailtﬂ 2 '?13 r‘PﬁieLfaq% V&Tt e ‘%t'iél Li%f MeETsmi ssi on
destination f said AV strean1 and, transn155|on section operable to
transnit saldcf& Sc SHE i AtV i ATRtaSh R Edent said
apparatus of, said transn155|on destination is found conpliant with a
predet er m neéd §gmedtl Y drher el and ¢tatas dirpnAnis Lauttfenn loatsasid BY sai d

aut henti cati on sect I on
stream in real time.

13. A data transmission method comprising the steps
of: |

reading a data stream and its management
information from a recording medium;

determining partial management information
corresponding to a partial data stream necessary for
reproducing a specified reproduction interval in said
data stream; and

transmitting said partial data stream and partial
management information determined by said determining
step.

14, A recording medium recording a computer-
readable program comprising the steps of:

reading a data stream and its management
information from a recording medium;

determining partial management information
corresponding to a partial data stream necessary for
reproducing a specified reproduction interval in said
data stream; and

transmitting said partial data stream and partial
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and transmtting only said AV streamin real tinme if said 144 apparatus of
said transm ssion destination is found not conpliant with said
predeterm ned format froma result of said nutual-authentication by said "
aut hentication section. 17. A data transm ssion nethod for transmtting an
AV stream conprising the steps of: nmutually authenticating an apparatus of
a transm ssion destination of said AV stream and transmtting said AV
stream and managenent information thereof if said apparatus of said

transm ssion destination is found conpliant with a predeterm ned formnat

froma result of said nutual - authenticatjon sai d authentjication step
and transm tnfainr?gqeérhe]r& At P AP e SR HHHRED (e ird é%tcﬁrl‘&ﬁﬁd}%t us of

said transm ssion destination is found not conpliant with said
predeterm nédSormat froma result of said nutual -authentication by said
aut henti cation steq. 18. A recordi ng nmediumrecording a conputer- readable
program for a datalfrafskire§iren dppacatgdnfon CORRNERICt tongXesuly theeam
conprising the steps of: nutually authenticating an apparatus of a :
transm ssi orP st iHati on of said AV stream and transnitting said AV
stream and managenent information thereof if said apparatus of said
reading a data stream and its management

information from a recording medium;

determining partial management information
corresponding to a partial data stream necessary for
reproducing a specified reproduction interval in said
data stream; and

transmitting said partial data stream and partial
management information determined by said determining
step.

16. A data transmission apparatus for transmitting
an AV stream, comprising:

an authentication section operable to mutually
authenticate an apparatus of a transmission destination
of said AV stream; and

a transmission section operable to transmit said AV
stream and management information thereof if said
apparatus of said transmission destination is found
compliant with a predetermined format from a result of
sald mutual-authentication by said authentication section

and transmitting only said AV stream in real time if said
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transm ssion destination is found conpliant with a 145 predeterm ned fornmat
froma result of said nutual - authentication by said authentication step
and transmtting only said AV streamin real tine if said apparatus of
said transm ssion destination is found not conpliant with said
predetermned format froma result of said nutual-authentication by said
aut hentication step. 19. A programfor causing a conputer for controlling
a data transm ssion apparatus for transmtting an AV stream conpri sing
the steps of: nmutually authenticating an apparatus of a transm ssion

destinati Onia?ﬁpasraail uéA‘\é tsraeia@]txanrgssné%%sajgcgrgc%gaﬁi%%ﬁign A%/s S{?rl?n? I?orkd

managenent ormation thereof i a Sal ansmi ssi on
destination is found conpliant wth redeterm ned format froma result
of said mut P HARTe Mt Cht S or By g ke RO LT E Attt ng
only said AV streamin_real tine if said apparatus of said transm ssion
desti nati on 319 REURBTAUERADF+ GREIM t RYs 8Rd Ip reddrediiGadd ForsREt ¥9%om a
result of said nutual -authentication by said authentication step. 20. A
dat a processing appdrafusiafter bredemiissgonf mskhod fedortdianemiddiing @dcor di ng

an AV streamfile and a PlayList file specifying a nethod of reproducing
said AV AV stream comprising the steps of:

mutually authenticating an apparatus of a
transmission destination of said AV stream; and
transmitting said AV stream and management
information thereof if said apparatus of said
transmission destination is found compliant with a
predetermined format from a result of said mutual-
authentication by said authentication step and
transmitting only said AV stream in real time if said
apparatus of said transmission destination is found not
compliant with said predetermined format from a result of
said mutual-authentication by said authentication step.
18. A recording medium recording a computer-
readable program for a data transmission apparatus for
transmitting an AV stream, comprising the steps of:
mutually authenticating an apparatus of a
transmission destination of said AV stream; and
transmitting said AV stream and management
information thereof if said apparatus of said

transmission destination is found compliant with a
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streamfile, said files reproduced fromsaid recording 146 nedi um
conprising: a receiving section operable to receive said PlayList file;
and a recordi ng section operable to record said PlayList and addi ng
information associated with said newly received PlayList file to a
managenment information file for managing the recorded PlayList. 21. A data
processing nethod for a data processing apparatus for receiving, froma
recording medium recording an AV streamfile and a PlayList file

speci fying a nmethod of reproducing said AV streamfile, said files

ol d Pl ayLi S e M A e B R or o
o or mat | on SRS, G T Pl s i A Y ecor di ng
Appar at U 1 O 2B RO At dtbrh TRl (HA% e ot R P oAV ot ream

]]: : : ; aggi 3 %g%guaftéﬁ iéltﬁic%&ecf igryainnsgnie}ssnfgnhocijesotfinarteipcgnOdiusCIfnogunsdalndotAV stream

compliant with said predetermined format from a result of
said mutual-authentication by said authentication step.
19. A program for causing a computer for
controlling a data transmission apparatus for
transmitting an AV stream, comprising the steps of:
mutually authenticating an apparatus of a
transmission destination of said AV stream; and
transmitting said AV stream and management
information thereof if said apparatus of said
transmission destination is found compliant with a
predetermined format from a result of said mutual-
authentication by said authentication step and
transmitting only said AV stream in real time if said
apparatus of said transmission destination is found not
compliant with said predetermined format from a result of
said mutual-authentication by said authentication step.
20. A data processing apparatus for receiving, from
a recording medium recording an AV stream file and a
PlayList file specifying a method of reproducing said AV

stream file, said files reproduced from said recording
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fromsaid recording nedium said program conprising the 147 steps of:
receiving said PlayList file; and recording said PlayList and addi ng
information associated with said newly received PlayList file to a
managenent information file for managing the recorded PlayList. 23. A
program for causing a conputer for <controlling a data processing apparatus
for receiving, froma recording nmediumrecording an AV streamfile and a
Pl ayList file specifying a nmethod of reproducing said AV streamfile, said
files reproduced fromsaid recording medium said program conprising the

steps of: r%&?j&h§9c§%{d'PL%¥k'5t file; and recording said Pl ayList and

adding informatio asSociHted with said newly received PlayList file to a

managenent information fi,le for nagin% t%g re%orded Pl ayLi,st. 24. A data
processi ng appar at &s “FGE VARGt £°55 65t SPSF AP Ca TPeE6FEANE mEdum to whi ch
an AV streamfile and a thunbnail file of said AV stream are recorded,
conpri si ng: '\ﬁ%ﬁ?éé¥¥4on operable to receive a thunbnail file; and

a recording section operable to record said
PlayList and adding information associated with said
newly received PlaylList file to a management information
file for managing the recorded PlayList.

21. A data processing method for a data processing
apparatus for receiving, from a recording medium
recording an AV stream file and a PlaylList file
specifying a method of reproducing said AV stream file,
said files reproduced from said recording medium,
comprising the steps of:

receiving said PlayList file; and

recording said PlayList and adding information
associated with said newly received PlayList file to a
management information file for managing the recorded
PlayList.

22. A recording medium recording a computer-
readable program for a data processing apparatus for
receiving, from a recording medium recording an AV stream
file and a PlaylList file specifying a method of
reproducing said AV stream file, said files reproduced

from said recording medium, said program comprising the
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a recording section operable to add data of the 148 received thunbnail file
to the recorded thunbnail file. 25. A data processing nethod for a data
processi ng apparatus for inputting data into a recording nmediumto which -
an AV streamfile and a thunbnail file of said AV stream are recorded,
conprising the steps of: receiving a thunbnail file; and adding data of the
received thunbnail file to the recorded thunbnail file. 26. A recording
medi um recordi ng a conputer- readable program for a data processing
apparatus for inputting data into a recording nediumto which an AV
streamfile and a thunbnail file of said AV streamare recorded,

conpri si ng f%éﬁgiébs‘of: receiving a thunbnail file; and adding data of the

received thunbnail file to the, recorded thynbnail file. 27. A program for
A Fioy datn s

causing a conput er "FGELVAES: Pt ¢ed&fdng apparatus for

inputting data into a recording nmediumto which an AV streamfile and a
thunbnai|l file of SECOLAVIS: S&af &levidssr @84 adsdmsr iloifegrafd o8t eps of
receiving a thunmbnail file; and adding data of the received thunbnail file
to the associated with said newly received PlaylList file to a

management information file for managing the recorded
PlayList.

23. A program for causing a computer for
controlling a data processing apparatus for'receiving,
from a recording medium recording an AV stream file and a
PlayList file specifying a method of reproducing said AV
stream file, said files reproduced from said recording
medium, said program comprising the steps of:

receiving said PlayList file; and

recording said PlaylList and adding information
associated with said newly received PlaylList file to a
management information file for managing the recorded
PlayList.

24. A data processing apparatus for inputting data
into a recording medium to which an AV stfeam file and a
thumbnail file of said AV stream are recorded,
comprising:

a receiving section operable to receive a thumbnail

file; and

a recording section operable to add data of the
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recorded thunbnail file. 149

received thumbnail file to the recorded thumbnail file.

25. A data processing method for a data processing
apparatus for inputting data into a recording medium to
which an AV stream file and a thumbnail file of said AV
stream are recorded, comprising the steps of:

receiving a thumbnail file; and

adding data of the received thumbnail file to the
recorded thumbnail file.

26. A recording medium recording a computer-
readable program for a data processing apparatus for
inputting data into a recording medium to which an AV
stream file and a thumbnail file of said AV stream are
recorded, comprising the steps of:

receiving a thumbnail file; and

adding data of the received thumbnail file to the
recorded thumbnail file.

27. A program for causing a computer for
controlling a data processing apparatus for inputting
data into a recording medium to which an AV stream file
and a thumbnail file of said AV stream are recorded,
comprising the steps of:

receiving a thumbnail file; and

adding data of the received thumbnail file to the

recorded thumbnail file.
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