“e3e6t”jB6T6 .. , DESCRIPTION Data transni ssion and receiving apparatus and
met hod 5 Technical Field The present invention relates to a data :
transm ssion and receiving apparatus and net hod for sendi mving .
dat& recorded to a recording nmedi um such as an opti cal dlﬂmﬂ@@w@%@“\l o
tape by way of a digital interface. 10 Background Art The system
has attracted attention recently as a serial transm ssion net H&¥t or
digital data. Not only can the | EEE 1394 system be used in he 15
conventional SCSI standard for conputer data transm ssi ons&@&‘m@\ﬂ‘m&ﬁo be
used for transmitting AV data. THDESERIKRALONtwo comuni ods
are defined in the | EEE 1394 system asynchronous communi cati of%&Rd

i sochronous conmuni cati on. | sochronous comuni cation is 20 a data

transm ssion nethod that can be used for transmtting data requiring

real -time PRtdtAAAGEIRIPRANY REA!VIND iaRRAF 8hBEs2REMAIRAM on t he
bandwi dth required for data transm ssion is obtained before transm ssion
starts. Data is then transmtted using that 25 bandwi dth. The, real -tine

chara%ﬂt eri ichof. t eFdaLé transm ssion is thereby assured. Asynchronous
comumt cat iI'FE N eF88h8r hand, is a transnission r , 2

The present invention relates to a data transmission
and receiving apparatus and method for sending and
receiving data recorded to a recording medium such as an

optical disc or magnetic tape by way of a digital interface.

10
Background Art
The IEEE 1394 system has attracted attention recently
as a serial transmission method for digital data. Not only
can the |EEE 1394 system be used in place of the
15 conventional SCSI standard for computer data

transmissions, it can also be used for transmitting AV data.
This is because two communications methods are defined in
the IEEE 1394 system: asynchronous communication and
isochronous communication. Isochronous communication is
20 a data transmission method that can be wused for
tranémitting data requiring real-time performance such as
AV data. In isochronous communication the ba’ndwidth
required for data transmission is obtained before
transmission starts. Data is then transmitted using that
25 bandwidth. The real-time characteristic of thle data
transmission is thereby assured. Asynchronous

: o
communication, on the other hand, is a transmission



et hod used for transmitting data that does not require real-tine
performance, such as transmtting conputer data. This can be thought of as
equi val ent to transm ssion nmethods such as the conventional SCS
transnission 5 method. Various nethods have been proposed as high |evel
transm ssion protocols under the | EEE 1394 system and one of these can be
referred to as the AV protocol. The AV protocol is being standardi zed as

| EC 61883, which defines 10 sending and receiving AV data requiring

real -time performance using isochronous conmuni cation, and sendi ng and

recei ving gpdthed apsEBNdsrassanisaditttngedaes thang dasyschiotnawsquire
communi cation. The AVIC command set is one of the above-noted 15 control

comand sysggenstinfenp eefo coaracels SwehVEBstrd s nedtsimd ecoavputief idatai n the
AV/ C command set. A nethod for expressing information stored by the device
(such as tAdidevoaa sba ethod ghetondi ngsnmeelguivdégoti dtoor XraBsmy s illanst
structure is also defined in the AV/ C command set. 20 As an exanple of the
prior art, matBogst haudh dascrilhed sernseMtionalef &S€Sde teARSHISIHON g.
13 is a schematic diagram showi ng an exanple of the list structure defined
by thé AV O1ebifiind set. As shown in the figure, |ist A 2001 consists of a

i head 25 2002 and ' N,sh ' he fj .0bhj 003.
[ nformati on el MRHGUD M adsoesbedor Sipresed tas: 8 fdfiebae:
2002. Th bjects. 2003 ival ent it h

an audi o t 1oeperaier uy EoLORRLE: Wntong, IFFE A YR LAl *°
t k, f i | pt jert kb , t t
win ihe sSTcahabscaXeh bR ORI e e AV PIRLOLSL e AL S

be used as @ QU ACYs @Qﬁlﬁgf‘tgé)ﬁd'é?%qlzb@ PPNET @1 bBisY, Davidhw defines

hi erarchi c structure. 13 object #3 of list A 2001 is shown as an
obj ecfg i ndiggh iWga HiECt Pabeivinighi sSA&xangkeahavig@uirihigst Pedldlmes a

list for a | evel Under object #3 in list A 2001. This list B 2101 has a

li st headerperformance using isochronous communication, and sending
and receiving control commands asserted to devices using
asynchronous communication.

The AV/C command set is one of the above-noted

16 control command systems. Control commands for VCRs, for
example, are defined in the AV/C command set. A method
for expressing information stored by the device (such as
the device state and recording medium descriptor) using a
list structure is also defined in the AV/C command set.

20 As an example of the prior art, this method is
described below with reference to Fig. 13.

Fig. 13 is a schematic diagram showing an example of
the list structure .defined by the AV/C command set. As
shown in the figure, list A 2001 consists of a list header

25 2002 and zero or more (N shown in the figure) objects 2003.

Information relating to list A 2001 overall is written to the

list header 2002. The objects 2003 are equivalent, for



10 2102 and objects 2103 simlarly to list A 2001. These lists are
generated inside the device, and can be accessed by an external device by
way of |EEE 1394 so that the external device can obtain the information
stofed by the other device. 15 Wien an object contains a descriptor for AV
data, for exanple, AV data recorded to & recording nmedi umcan be reproduced
by specifying the object ID and sending a play conmand, for exanple, to the
device. Mreover, if alist is specified and a play command is sent to the
device, AV 20 data is reproduced in the order witten in the list. A

variety of oLBi9pI&L i Q) a0 Ae WlicH efs Uainta bhié kisEkSteeelrded f®ra
exanpl e, devices that use AV discs can wite the content recorded to the

disc, and ghek senurreeripaorpregitamgotaydach alwicaqaeRksefdore xumg l@n
pl ayback can 25 al so be specified froman external device by accessing the
list descridiwgittba googranopljagba2k kqlanad ditéonanaesteucalirdewidb.

the same concept as the directory of a computer file system

5 can also be used as an object, and can be useld to express
a list having a hierarchical structure. In Fig. 13 object #3 of
list A 2001 is shown as an object indicating a directory, in
this example having a list B 2101 as a list for a level under
object #3 in list A 2001. This list B 2101 has a list header

10 2102 and objects 2103 similarly to list A 2001.

These lists are generated inside the device, and can
be accessed by an external device by way of IEEE 1394 so
that the external device can obtain the information stored
by the other device.

15 When an object contains a descriptor for AV data, for
example, AV data recorded to a recording medium can be
reproduced by specifying the object ID and sending a play
command, for example, to the device. Moreover, if a list is
specified and a play command is sent to the device, AV

20 data is reproduced in the order written in the list.

A variety of information can be written using this list
structure. For example, devices that use AV discs can write
the content recorded to the disc, and the sequence for
program playback. The sequence for program playback can

25 also be specified from an external device by accessing the
list describing the program playback sequence from an

external device.



T, 4 An exanple of atitle or text file access sequence in a conventional
data transm ssion and receiving apparatus is described below with reference
o Fig. 14. Fig. 14 shows a list structure for a case in which the 5 |ist
shown in' Fig. 13 is applied to an optical disc to is recorded an audio
track, audio title, or text, for exanple& Fig. 14 shows a typical content
list 1301, audio list 1311, and title list 1351 structure. In this exanple
audi o data for two songs, song A and song B, is recorded to the optical 10
disc. In the audio data descriptor, the title information is represented by

title list 1351Aneparaahplleg bfoan fiblke eantent fiistadsess Feayeenicantnl ast
1301 is a list of the overall content recorded to the optical disc. The

content |icony&0oitioomtlaidetaldranfsmsss iobn eah dl3@E einvd ngecopp avkitast j3304.
First object 1303 and second object 1304 are objects for presenting a
directory;depesibed) bedowsoaithasefetencei s ARL114and second object 1304
has text file Iist 1331, as lists one |level |lower. Audio |ist 1311 consists
of list header NE2 14i$BPWD plististraucturghdodedofd® odjigcitwhdal. the this

case, first object 1313 d second object 1314 correspond respectively to
t he d@scri'b?grgg&wgorﬁasﬂgand":g (%o?ptpﬁéeéudpo afat QRtical rdisentaddsti on,

he i 1 i. f. f. obj 1321. |
25 thi o cAae AL, 2BA1BonEaeRs #HgioTRATR: rBF "EBKbot ofs £3 4@ Becond
obj ect 1314 & e {:c h??\'ﬁ% éogg)ﬁiégk tébe p%@gg?gg Lé@ﬁ 1%22 6&{“1 1?2,%?1 each

, and 1G98 ! (aRuAS
file list Eﬁéilti?werﬁ%?eﬁ st FgadFo 137 figraga%?sfgda%%é, AR08, oD ect
1334, and third ogjpect 1% g ang stores a Pext I'Te descriptor. %
descriptortwe! abintgs t @ ch§eat andidenign® udss, réebraéa{mb_&th*eh%ﬁﬂetaqf“t

witten to that text file (an identifier indicating a lyrics file or artist
infot@uatiadisc. In the audio data descriptor, the title information is
represented by title list 1351 separately from the content
list 1301.
The content list 1301 is a list of the overall content
recorded to the optical disc. The content list 1301 contains
16 a first object 1303 and second object 1304. First object
1303 and second object 1304 are objects for presenting a
directory; first object 1303 has audio list 1311, and second
object 1304 has text file list 1331, as lists one level lower.
Audio list 1311 consists of list header 1312, first
20 object 1313, and second object 1314. In this case, first
object 1313 and second object 1314 correspond
respectively to the descriptor for songs A and B (not the
audio data itself). In addition, the list header 1312
comprises number of songs (number of objects) 1321. In
25 this case the number of songs is two. The first object 1313

and second object 1314 respectively comprise the playback

time 1322 and 1324 of each song, and a pointer 1323 and



file, for exanple), the file size, and file creation date and tinme. In this
exanple the first object 1333 corresponds to a text file representing the
entire optical disc, for exanple, a 10 text file descriptor (not the text
file data itself) such as the artist information when the disc records only
audio data froma single artist. The sec®nd object 1334 and third object
1335 correspond respectively to a text file descriptor (not the text file
data itself) for songs A and B. In this case 15 these store a file
descriptor relating to a lyrics file and artist information file. Each

obj ect of ti32& td stadBSlongetiths. the title data itself. In this case it is
assuned that a disc title representing the overall audio list is witten to
first object 20TIB83exthéilei tilsé ©83slorm® Mpirssesi titstnhbadecadr8i3 abjfeest 1354,
and the title of song Bis witten to third object 1355. Link information
(an | D for o¥desid! 3Bacser3sn) abjadit 1sE3éndand] brirdie®jectt 1B8l% hint 1351
Is witten in the pointer 1323 to the title in the first object 1313, that
is, the obféefessai haxtatilngdessd pton hedaserpiarsreiating Likeav taext | i nk
inforrg}atio?. gan | D for the third o %ect 1355) to the third object 1355 of
titledist M8siNCludeis .t EAri AXAMBP)BI nthte ¢9Pdentswijtter toiihat taxk

eSS, onFio L SRk e BBERD ATShSEh "SRR Bus Dl BERAT R, &
stored by #@atfop % 8RTHISY PPl 986" R PR A HSaRbA'YafL §nd 9112
time. In this example the first object 1333 corresponds to a
text file representing the entire optical disc, for example, a
10 text file descriptor (not the text file data itself) such as the
artist information when the disc records only audio data
from a single artist. The second object 1334 and third
object 1335 correspond respectively to a text file descriptor
(not the text file data itself) for songs A and B. In this case
16 these store a file descriptor relating to a lyrics file and
artist information file.

Each object of title list 1351 records the title data
itself. In this case it is assumed that a disc title
representing the overall audio list is written to first object

20 1333, the title of song A is written to second object 1354,
and the title of song B is written to third object 1355. Link
information (an ID for second object 1354) to the second
object 1354 of title list 1351 is written in the pointer 1323
to the title in the first object 1313, that is, the object

25 indicating song A in the audio list 1311. Likewise, link
information (an ID for the third object 1355) to the third
object 1355 of title list 1351 is written in the pointer 1325



interface without know ng the device-specific data storage structure. For
exanpl e, when an external device wants to access a disc title in a data
transm ssion and receiving apparatus, 10 it accesses title list 1351 and
reads first object 1333. In this case, the first object in the title |ist
is predefined as a disc title. In additig@n, to access the title of song A
it reads content list 1301, obtains the ID for the audio list, reads the
audio list, obtains the pointer 1323 to the title of song 15 A and based
on this accesses the second object 1334 of title list 1351. In this case,

if the audig lth¥ tehieeciln Cie b8 er@regSobjelche 181 Bodheflt dscabs ngbfdet
corresponding title information is known nechanically. Furthernore, the
second obj ¢adicating seny Bi.le list 1331 is accessed to access the 20 text
file descriptor corresponding to song A (the first object in the audio
list). In this Gpdhusasing sdtahstobctareovittiera general formal, ian a
descriptor for the text file corresponding to song A (the first object of
the audi o lextErnal padaniagedcan t RCeeesndd@RectStO athe P¥xt & i 12213 st
1331. 25 It is therefore possible to access a title or text file deigii pt or

as dlesﬁ:(rji béBaRFESSiOTY &lrc%‘_aTbV'Gg|ﬂ98rﬁri9_cwf5(ﬂé¥hm%¥u Ofr Bl ie' be
Gara of indnkerfes ikt knayiie Bs E5 VI P RHITE Bk, dcTHde ™ ©

convent i onalt rreghod, the procedures for accessing text data and text files
di ffer wher?'a¥€ §'§Png is by way of following Iinks froman AV data

e Pear " PO SEaP "SRR FSHhEr S5 BTty (¥hecone
poi nter in 4 hf AV iflabajslescdbphofraniBeibht bdrd Seceiving apparatus,
10 it accesses title list 1351 and reads first object 1333. In
this case, the first object in the title list is predefined as a

disc title. In addition, to access the title of song A, it reads

content list 1301, obtains the ID for the audio list, reads

the audio list, obtains the pointer 1323 to the title of song

15 A, and based on this accesses the second object 1334 of
title list 1351. In this case, if the audio list object can be
accessed, the method of accessing the corresponding title
information is known mechanically. Furthermore, the second

object in the text file list 1331 is accessed to access the

20 text file descriptor corresponding to song A (the first object

in the audio list). In this case, too, the second object of

text file list 1331 is a descriptor for the text file
corresponding to song A (the first object of the audio list)

is predefined as the second object of the text file list 1331.

25 It is therefore possible to access a title or text file

descriptor as described above.



‘accessed by following the pointer, but a text file is accessed directly.
Mor eover, descriptors for individual pieces of song data are witten from
the first piece in an AV data file object, but with a text file object the
first 15 descriptor is for text relating to the entire disc, and the
sequence in which descriptors are witten is not uniform As a result, the
nmet hod of accessing a disc title not corresponding to the individual AV
objects is also different fromthat for titles corresponding to individual
AV objects. 20 Furthernore, with the above noted nethod, when an external

device Wi FHs @l dswre Oflaveditioni nformati on when accessing a text file
or text information that is attribute data for AV data, the external device

nust deternine {(Teohhical pratbiem tandea hesploesdys is conplicated. 25 Mre
specifically, because a title information pointer is in the AV data
descriptor, a tiWherancbesaingsseatbiilesl howl g xthénfoimedionbtbatelg
files are accessed directl 8 Moreover, the wite sequence for AV data

file obj _ectaettairhm%mata|@¥atn%cﬁy ida FfiRin oAM @Rl 4a &P ovith

' di titl t di t i ndi vidyal AV object | I
i 7 ortnt NGmADOVEl dEBFFERAnAPRY 1R0AR2NANGIAGH  ADS REPREEUTAS

L?ig'e%; be bﬁéég%i?ﬁgiitéﬁ? E‘éﬁ%hgﬁﬁﬂﬁ%%i?ﬁgt hifraioblh 8 G ona
: V ' - [
obj ot & 11 1RV Pan i Bfioth e ) PRep T an BN AEHT A ELA L R na

t he proces éi%ggg&ﬁéggrégzgfﬁgqedewégitshgi gy ¢t descri bed conventi onal

nmet hod, when 0 a recording nediumis divided by a command

froman exter “a'l\g%\éi sHeditfc EHYET Rl nEe W rSe NBIFta GETI)Y aheran jbaetit|d or
the descriptor 15 corresponding™to the newly generated AV data, and the

procefs iS in@BPhextioM cilbaee deerd Ped datwedesenaptoridod theiditasis
nuner ous problens. The present invention resolves the aforenentioned 20

probl ens ofattesgridr byt fohluwiag akthen pbjretar.t obprtovadetextdafde is
transm ssion and receiving apparatus and nethod that can unify the access
procedure faccessted nidirestiyn 'NMadeosmar.fi 18$amBHO S cdi ndNBYVi$HROWI ng

links froman AV data descri Bé'or when,_accessi ng, a tfext' file or text Vv
i nfor mat i orPIEFE@ PR T iSOG td A butar AW Etbe Nt HO MG HI B eGP dRt 8inA)

Cranom sei hatmd 1 EReiAR IRF appaHAt (& tha efhsy Tils ‘ChEL! fe? AiFs?

15 descriptor is for text relating to the entire disc, and the
sequence in which descriptors are written is not uniform. As
a result, the method of accessing a disc title not
corresponding to the individual AV objects is also different
from that for titles corresponding to individual AV objects.

20 Furthermore, with the above noted method, when an
external device writes a new title or other information when
accessing a text file or text information that is attribute
data for AV data, the external device must determine the
write location, and the process is complicated. |

25 More specifically, because a title information pointer
is in the AV data descriptor, a title can be accessed by

following the pointer, but text files are accessed directly.



'O whereby it is not necessary for the external device to determ ne the
wite |ocation when the external device newy wites title or other
information when accessing a text file or text information that is
‘attfibute data of the AV data from5 the external device. A further object
of the present invention is to provide @ data transm ssion and receiving
appar atus and nethod whereby it is not necessary for the external device to
del ete anot her object linked froman object corresponding 10 to del eted AV
data when AV data is deleted. A further object of the present invention is

to provi dems &8 fef F aMET\§FiteN sy BRGR WidTd APDPaRABUSIIRNG BRI dad aher eby
it Is not necessary for the external device to generate a descriptor object

for new y genefaeed bj¥cdst is Hombaifdhmdadadr deer et Heod aof e els spngedi um
is divided by a command fromthe external device. (Method of resolving the

pr obl em) Toaadhs evigtthen @abaver g pohdihige tpr asenn dinveantil oAV2® wfeset st ual |y
converting a list and firstdescriptor that isdescriptor for a content bl ock
recorded talsoraidbedengrfedinng tjtleupsotrtes ponstingesorapt ondivitdasat AYd
descri pt orexpressed i ndependently of the content block and a ,
fourtBdescebpeet. Aner nammlt he diifeaendslasation denstabes deteinmiresd| j st

I ndi cating, the fourth descriptor and asecond |ist bl ockindicating the third

descri pt or 083 &R WFidfer3NCethE PRRESTSRE I BAES ISP I¢AI®E- descri ptor

hel i head f th L d Li bl ock; d ' l.i nk
it(rjlfz)rrGraltiSE)n teg rurrgtpgltrgﬁ%reefo YH ig Ognt ai?ls%‘&% ioﬁottﬁ(y't h‘%ht\’%z‘stélpgﬁlor to

(e ot a8 B AT obkalls e lafEeLithe HIRSHAFEHALE mEg eSS o
easy. (I NPERYEPENStIY R0 fEcty 1M k&8t from the object corresponding to
10 the deleted AV data, and the process is complex.
Furthermore, with the above described conventional
method, when AV data recorded to a recording medium is
divided by a command from an external device, the external
device must generate an object for the descriptor
16 corresponding to the newly generated AV data, and the
process is complex.
The above described conventional method thus has
numerous problems.
The present invention resolves the aforementioned
20 problems of the prior art, and has as an object to provide a
data transmission and receiving apparatus and method that
can unify the access procedure for text information -and text
files when accessing by following links from an AV data
descriptor when accessing a text file or text information
25 that is attribute data of the AV data from an external device.
A further object of the present invention is to provide

a data transmission and receiving apparatus and method



In this way, in a data transm ssion and receiving apparatus and net hod
according to the present invention, a 10 recordi ng nmedi um descriptor is
expressed using a list structure when accessing by way of a digital
interface a recording nmediumto which is recorded AV data or text data such
as titles for the AV data. For the list gtructure, a list is generated for
the AV data descriptor and text data 15 descriptor, and a pointer to a |ist
of related text data descriptor is witten to the AV data |ist object. As a
result, text information that is attribute data of the AV data can be
accessed f voleaBbgxt ar ndl Aevi ¢re b¥skelryowdg theksekfernahedaYidat ato
descriptor, and sinplified access froman 20 external device can be
pronoted. Ketdrenimeethe weider doogtitedi wmetedtve Ehdrerine ledvdseethengiyng a
list structure with the present invention when accessing by way of an

i nt er veni nyviitgist &ltlenoéer baberaintzumaitignma @m ac ods ging sar beot déte AV
data, text data 25 such as a title for the AV data, and a text file such as
lyrics for ameext indeamation hbati ke adtribite datsm afnthei Adaidatatirosm

gener fBr the AV data descriptor, text data, descriptor 11 for the
text f it ﬁ%é@@ﬁ?ﬁﬁﬂ 4Ry 129 dat a overaII and descri ptor for ot her text
files, and a poiy o a list  of ated text data _and text

descriptors :cs Itu[réhetr otbﬁ\@cAVO&att I‘?E‘?s8&teb@veﬂ?'?§ thdo E&Y'H% to
AV

B A A B RS

d b |

a1 ot e YaPrEEY f'stogtsorﬁé%rﬁr?%éggga%ﬁgt LR a?f‘@r?”%' eéﬁ%{ .eﬁﬁcpé' "

descri pt or d‘é’lretteheaﬁéﬂﬁe‘r”i)ﬁfj%tt' ﬂ'?lkjeod aﬁsc%' %tr?dob" £Bt LE8ri &8 \S'rﬁd’ﬁ'iq

data and other text files is"witten wth the sane Structure a in

whi chi@n AYoddedetdedcANpiddtd whber A/ d£td isnderngaedon and text files can
be accessed from an external device using the sanme procedure, and access

from an externalA dewitbercambjeet16fsimgl pfesdntFimveetimneis wia Ip tdweide esent
invention, a recording nediumdescriptor is expressed using a |ist
structure hedaidacdsansgn issivdy 8hda rd @@ t\ding napipfaded us raodr dhied heetli um
to which is recorded AV data, text data such as titles for 20 the AV data,
or a text fWhersboh Hs iIsyrned MRCEeRsaRY dltfa. tiver exkennat demiseur® an

i ndi vidual |ist f%gene ated for the AV ata descrl tor, text data, and a

text file &REPFIB &ripdoht oPlestafersneyr Iy coaned ated ANt datd t ext
file gescriphrs Ay H"éiétree”cérodte'&et@vadraéé"‘olrc'iusﬁgoﬂee fum' Ts '@ By

a command from the external device.

(Method of resolving the problem)
To achieve the above object, the present invention,
20 when mutually converting a list and first descriptor that is
descriptor for a content block recorded to a recording
medium, groups the first descriptor into a third descriptor
expressed independently of the content block and a fourth
descriptor other than the third descriptor; generates a first
25 list indicating the fourth descriptor and a second list block
indicating the third descriptor; writes a reference to the

content block in the third descriptor to the list header of the



25 corresponding to the AV data is not recorded to the recordi ng nmedi um at
this time, the objects in the lists for the text data, etc., are |eft
enmpty. As a result, text files and 12 text information that are attribute
data of the AV data can be accessed from an external deviceby follow ng
links fronthe AV data descriptor. In adgiption, because textinformation and
text files are witten using the sane5 structure, text information and
textfiles can be accessedfrom an external device using thesame procedure,
andaccess from an external devicecan be sinplified. Furthernore, because

enpty obj egdsohe URNChREER: €¥RB Wr‘if@stl'lﬁkehﬂor%g?foﬁ% d r1rf tr'lé)é1 I's

not recorded to thelO recording nmedi um at tinme thewrlte 1 on can

be det er niteethencadtanecb VbER i tRBL & 11y d@éﬁpt@%dtﬂé le‘sSt ﬁéd&é? or
other information. Furthernore, with the present invention, recordi ng

medi um desefr theofirs$ |éxpressed with a list structure when 15 accessi ng by
way of a digital interface a recording nediumto which is recorded AV data,

text data such A&s airdsasltf dthe provedare, for acdessihgl @ samdreaschyrdcs for
the AV data. For the list structure, an individual list is generated for
the AV datthed€sorigniob)océxin dheen thardl de s oxip tiar eaded imaade easly 20 a
pointer to a list of related text data and text file descriptors is witten
to the AV data list object. Then, when AV data is deleted, the objects) in

the title Iist nd obj ectsé n th text file |linked fromthe obj ect
cor respondi ng t¢ ”Wleo %Fb? EIOA\(PEI bg RricHA™ed at the 25 same tine. As a

Gata can be acdBostY Wiy i @ rdp e 0 TYTF %Fc%{a'wba\“é& e fYiia the AV
e ttsﬂ&@éragusaangsn@%éegﬁarczﬁ%ﬁﬁisftaem? BEBGHHY BRLBRT a1 o
10 recording medium descriptor is expressed using a list
structure when accessing by way of a digital interface a
recording medium to which is recorded AV data or text data
such as titles for the AV data. For the list structure, a list
is generated for the AV data descriptor and text data
16 descriptor, and a pointer to a list of related text data
descriptor is written to the AV data list object. As a result,
text information that is attribute data of the AV data can be
accessed from an external device by following links from
the AV data descriptor, and simplified access from an
20 external device can be promoted.
Furthermore, a recording medium descriptor is
expressed using a list structure with the present invention
when accessing by way of an intervening digital interface a
recording medium to which is recorded AV data, text data
25 such as a title for the AV data, and a text file such as lyrics
for the AV data. For the list structure, an individual list is

generated for the AV data descriptor, text data, descriptor



and text files can be accessed froman external device using the sane
procedure, and access froman external 5 device can be sinplified.
Furthernore, when AV data is deleted in this case, it is not necessary for
the extefnal device to delete a descriptor corresponding to the deleted AV
data or descriptor (text information or‘ﬁfxt file) because objects in the
title list and objects in the text files linked 10 fromthe object
corresponding to the deleted AV data are deleted at the sane tinme, and
uniformlist managenent can be facilitated. In addition, content recorded
to the recpsfli pEeTed MM £38 heyprB®EhatRy Y thef | AY eddtl tHQelbst - and

Furthernore, with the present invention, a recording 15 medi um descri ptor
i s expressdéstyipgon Fopt othewctuke Wies aenessand dihteay tof & ¢hisyi toH
interface a recording nmediumto which is recorded AV data, text data such
as titles feftatdd tokiadataocand text filkedewsdripsoryrisswfiidtenhéoAthdat a.
For the list structure, an individual list is generated for the 20 AV data
descri ptor AM edtatdatist abdeatt dttid ithaisigzosispbbe ,tamnicaessi neaxt fides |i st
of related text data and text file descriptors is witten to the AV data
li st 8bj ecAndrHext watermatianathatdavedattrinudesshats of the ¢ deta data
and text file corresponding to the divided neV\AP/, enerated AV data 25 is
added to t RePRean @xteral dexices by dedlewpner '|n3<ss( feamy they AYj data Then,
enerated text data an riptor

ob] gcit o Ha<HRtPE Dﬁ'e%%'?{tlhgabj AL ﬁamgpffeft: fr aerlohier ot o
AV ' _ . i : .

AV, dete teRobRHfing: BiL 41 468, I 5K I SIPEBILI ISk Bl i
links fromyifie fye dpick %%Crrihptoé-ﬁb%c"i‘ﬁgtéfof‘or5tﬁécw§? !’iﬁférh@‘t%ﬁat' on
and text files are witten usfng the sane structure, text informtion and

text 1 | es aGap digatdcf 8P AP thiedThafivealial NAN dexi£eaHell RAhdte tasi®Bfiles
procedure, and access from an external device can be sinplified.

Fur t her nor ¢s whitte AVwdeh aHe shimgledruatupb aetthe libe in Wiick dr savand an
object in the text file are generated for the divided newy generated AV

data, and ddtienkescnipderfisomtohednetdxt gefier mtetido AVadat deocddj Fités can
Therefore, even when AV data recorded to a recording nmediumis divided by a
command fr b aacnaessed tremceani textéennal natevee y Usinds thiee &arsenal

device to generate a descriptor for the newy generated AV data or objects
corr espondPh§ e YRR, dasd i BC&e g3 eXfOMf 8Nne@ KbArRal dexich | 6pN ahg

uni fgr.m |i st nageprent and sinplified processing can be pronoted.
Fur t H& nor é,'"'\r/TRB]t'ﬁ%tcﬂg present invention, a recording 20 nedi um descri ptor

i er éﬁisidré“;fﬂﬂ?n'geir?aéaf%%:%fﬁﬁf@“‘ée,?evrae%é%ei? RS | ﬁ{ﬁgﬁegia?ig? Tbor
genorat ed TERCTRE dbdae Ity e FRLERGH LM [ Mp il st Fhen

representi ag:dé@smé%¥a\w%wtdwea1 %itib|iial: TROEr [ & 2 e & HPA TG Em R M@

pl ayback command specitying an AV data list 1s sent froman external

device, pl agbadkicH aist ecorded AV data, text data such as titles for
20 the AV data, or a text file such as lyrics for the AV data.
For the list structure, an individual list is generated for the

AV data descriptor, text data, and a text file descriptor, and

a pointer to a list of related text data and text file
descriptors is written to the AV data list object. If text data

25 corresponding to the AV data is not recorded to the
recording medium at this time, the objects in the lists for

the text data, etc., are left empty. As a result, text files and



15 fromthe AV data corresponding to the first object at the begi nning of
the AV data list. As a result, because data bl ocks not associated with AV
data are managed using the sane net hod described in the second enbodi nent
for 'data'5 associated with AV data, list structure uniformty can be
pronoted, and sinplified access can be f3cilitated when this data or
descriptor for this data is accessed from an external device. Furthernore,
synchroni zed pl ayback of AV data, data associated therewith, and data not
associated 10 therewith can be easily acconplished because the list formats

are the safgxt BrirefmeEen Rhia@nafe FtaMibae fista 10{*5% bA QCHy L RL 2

showi ng the configuration of 15 a data transm ssion a recei vi ng appar at us

and net hocbacaoccdisged franii 4t eRtBpATENEyPEetH Ml¢§6\nh§ NMERS | @BmFi 9. 2
is a schematic diagramof the list structure in the sane data transm ssion

and recei vihg appar adat aandd escinpplto 20 Airg. ddiddtia rschepviciau $b agt amt

showi ng data comunication in this sane data transm ssion and receiVving
appar at us if@rmation mEnd 4ext afideserarec wirdgeam ofsihige thet samieture
in a gata transm ssion and receiving apparatus and nethod 25 according to a
second enbddiUrdmreof tend priaanationeandnter Jiles i ean suheanties sBdgr am
show ng dafta conmuni cgti on in this sane data transm ssion and receiVving

16 appar at'd94Rd afet R¥4CENG 6 davicecHEMOI dNhf agRamer RIGCedarest @rdure in

adata transpission and receivin arat ug and net hodaccordingto a . third
embodi rrentggkﬁﬁé prié&ht Pﬁ‘ven?ggéi'p aEi ga?"i'gea MMPPcdi%ﬂgFBMféﬁgw ng

method. Fi g B obmdhe, b cadRe’ Bifipt VT RBTRRE: drBuaelie s iedabER 1"
t i SSi i Wit ARG t had1l ' f h

erbodi ment T - Deie BE L Bther AR T PRI TBE" IS HEf Rt CORRRS: g 11 s
strutQ ur e rgc@fdireg t FAEGTOMSI AN M1 EMR VithERPRA[ “I%cﬁe?ﬁon I3n1(;>e

met hodaccordingto a fifth enbodi ment ofthe present 1 nvention. s a
schemati c diétgrmimeld t he lddvapicelCiniéni "dR e Redtn &l 2UYTiTHE Om W

recei ving apparatus and nmet hodaccordi ngto a si xth enbodi nent ofthe present
i nventi on.Wrigeslai tithe swhethtdrciniagnatioh. the |ist structure inthe
sanmedat a transni ssi on andreceiving apparatus and net hod.
Furthermore, with the present invention, a recording
medium descriptor is expressed with a list structure when
16 accessing by way of a digital interface a recording medium
to which is recorded AV data, text data such as titles for
the AV data, or a text file such as Iyrics for the AV data.
For the list structure, an individual list is generated for the
AV data descriptor, text data, and a text file descriptor, and
20 a pointer to a list of related text data and text file
descriptors is written to the AV data list object. Then, when
AV data is deleted, the object(s) in the title list and
object(s) in the text file linked from the object
corresponding to the deleted AV data are deleted at the
25 same time. As a result, text files and text information that

are attribute data of the AV data can be accessed from an

external device by following links from the AV data



20 Fig. 12 is a schematic di agram show ng an exanpl e of synchronization
reproduction in the sanme data transm ssion and receiving apparatus and
method. Fig. 13 is a schematic diagramshowing the list structure in a
conventibnal data transm ssion and receiving 25 nethod. Fig. 14 is a
schematic di agram showi ng a specific lisfgstructure in a conventional data
transm ssion and receiVving 17 method. Best Mbde for Carrying Qut the

I nvention A first aspect of the present invention is a data 5 transm ssion
and receiving apparatus and nethod for sending and receiving data through

an interveagergcrgpggga'mnéaafiﬁ%,0& BLY &0t Sx ol ot rPB Rt MBI ekt

accumul atin “descriptor, which is a descriptor for a content block

recorded t ¢j|gsf ¢4 G N9taRALThgathbSs atleC@RYEESLPE, MRANS ihebrMAtialn v
converting a list and descriptor stored by the data storage neans, and a

data transgir$i poxanfileeceiannpgreaesdsyederfdong amd egtervangde viicet
converted by the |ist conversion neans through the digital interface;
wherein thedingt ttomvemsmen praxcedgreypand altedss sframscanptextémal a
third descriptor expressed independently of the content block, and fourth
descr i5pt or deviee tban the shinrplifiestr i puothegeveret ewheri AN diadia is
indicating the fourth descriptor and a second |ist block indicating the
third desciieleded vin tthdsacasger dicést poth® exe esar¥nt ol bR igxtaidahird

descriptor to a list header of the second |list block, and m’\i teqsfél i,nk
i nfor mat i 0§l @\ Gehd O dtetedfc @ 138 REIRIH: SRTMGSRINANNGh O b By dRISEEDt or

Lo ot = H5R%8518 00+ e Sk R FREBERTE B BeSFERR BB H e AL
oo o7 RN Ao EY, IsCaiR BRLs o LS TG aihRc
10 from the object corresponding to the deleted AV data are
deleted at the same time, and uniform list management can
be facilitated. In addition, content recorded to the recording

medium can be immediately reflected in the list.

Furthermore, with the present invention, a recording
16 medium descriptor is expressed using a list structure when
accessing by way of a digital interface a recording medium
to which is recorded AV data, text data such as titles for
the AV data, or a text file such as lyrics for the AV data.
For the list structure, an individual list is generated for the
20 AV data descriptor, text data, and a text file descriptor, and
a pointer to a list of related text data and text file
descriptors is written to the AV data list object. Then, when
AV data is divided, a descriptor for the text data and text
file corresponding to the divided newly generated AV data
25 is added to the text data and text file descriptor list as a
new object. Then, link information to the newly generated

text data and text file descriptor object is written to the



‘accumul ating a first descriptor, which is a descriptor for a first content
bl ock recorded to a recording medium and second descriptor, which is a
descriptor for a second content block associated with the first content

bl ock, a'list 5 conversion neans for nutually converting a list and first
and second descriptor stored by the data 4torage neans, and a data

transm ssion and receiving neans for sending and receiving a list converted
by the |ist conversion neans through the digital interface; wherein the
list conversion 10 nmeans groups the first descriptor into a third

descri pt or RRAseF reRpeafegtiy the thewlyr genmerited Alodataandd aurth

descriptor ot'her than the third descriptor, respectively divides the second
to fourth geswlitpttend fines abjdeb xtnirife rewatiapamtd hareoaittdibwitéualats eces
of content, 15 generates a first list consisting of the fourth descriptor
obj ect bl odd, thesAdbrdiata stabl bek acaress s¢ dnfr arh aime enttierra aledenviigteod obj ect
block, a third list consisting of an object representing the content block
in the secdndlawsérgi ginksoffent thecldVastata fdesaiiptaf. birbcRIGHEEI Rt i ng
of other 20 objects, and wites to an object .jn the first list |ink

i nf or At | o@Q@auﬁ%EPéét'ﬁf@rm%t'%tﬁmdIﬁ!%’ft EdRSaARenY T HEN H$DHEE i pt or

for content corresponding to, an ob'bzgt i n.the first and an object in

the fourth 33%e céﬁf‘éﬂfﬁ”?@]v tﬁ%_xged rERld PNt B o“elﬁ Lffgrﬁs c§ALs Pdhdi ng
o o ot BeEad Foo L iR dABIRR Buo IHhFaBE o e e noc
for and access from an external device can be simplified.
Furthermore, when AV data is divided, an object in the title
10 list and an object in the text file are generated for the
divided newly generated AV data, and a link is made from
the newly generated AV data object. Therefore, even when
AV data recorded to a recording medium is divided by a
command from an external device, it is not necessary for
15 the external device to generate a descriptor for the newly
generated AV data or objects corresponding to the
descriptor (text information and text file), and uniform list
management and simplified processing can be promoted.
Furthermore, with the present invention, a recording
20 medium descriptor is expressed with a list structure when
accessing by way of a digital interface a recording medium
to which AV data and still image data, for example, are
recorded. For the list structure, individual lists are
generated for the descriptors of the AV data, still image
25 data representing the disc, and other still image data.
Furthermore, when a playback command specifying an AV

data list is sent from an external device, playback starts



19 sending and receiving data through an intervening digital interface,
conprising a data storage neans for accumulating a first descriptor, which
i.s a descriptor for a first content block recorded to a recordi ng medi um
and’'5 second descriptor, which is a descriptor for a second content bl ock
associated with the first content block, 4& |ist conversion neans for
mutual ly converting a list and first and second descriptor stored by the
data storage neans, and a data transm ssion and receiving neans for sending
10 and receiving a list converted by the list conversion neans through the

di gi tal i”tﬁrofrﬁc‘%hevwwe'g%ttah?céh%s;senvﬁhgij% Sfc;EléPUBB!')éE? bt phe

descriptor into a third descriptor express I ndependently Of the first .

content bl %Eg_iﬁﬂ‘i’nbmdft hhdesAM A gfaotikar nkam t hestid r b deagisdat @atald
respectively divides the second to fourth descriptors into object units

correspondi i ¢Rsi ABitvadedlcipitedewith @ontdata geeenddnaged eapinygobhect
when said second to fourth descriptors do not exist at said separation,
gener ates asé&metmlatitod othessrimgdoint tee f e coim desnrk gpd tm eottj éor dhbak, a
20 second list block consisting of the third descriptor object block, a
third $ist @8asicdatag ovithn AN| cdtataegphisteptivegture vonfennity oeRn P ehe
second descriptor object block, and a fourth list block consisting of other
obj ects, anRromaetadi oand obineplifiad: RCeerst qaRt be nlacHit#t@d | BNeB an

object in the 25 second list containing,the third. descriptor for content
J ! “’ns dgta or dlesscr(fptorl%rgthls éala is accessed from an

external device. Furthermore, synchronized playback of AV
data, data associated therewith, and data not associated
10 therewith can be easily accomplished because the list

formats are the same.

Brief Description Of Drawings
Fig. 1 is a block diagram showing the configuration of

16 a data transmission and receiving apparatus and method

according to a first embodiment of the present invention.

Fig. 2 is a schematic diagram of the list structure in
the same data transmission and receiving apparatus and
method.

20 Fig. 3 is a schematic diagram showing data
communication in this same data transmission and receiving
apparatus and method.

Fig. 4 is a schematic diagram of the list structure in a
data transmission and receiving apparatus and method

25 according to a second embodiment of the present invention

Fig. 5 is a schematic diagram showing data

communication in this same data transmission and receiving



*corresponding to an object in the first list, and an object in the fourth

| ist containing the second descriptor for content 20 corresponding to an
object in the first list. Furthernore, a fourth aspect of the present
‘invention is a data transnission and receiving apparatus and nethod for
sending and receiving data through an inQtgervening 5 digital interface,
conprising a data storage neans for accunulating a first descriptor, which
is a descriptor for a first content block recorded to a recordi ng nmedi um
and second descriptor, which is a descriptor for a second content bl ock

associ at ed,_ wi.t he g st t block, a list 10 conversion neans for
S U D

mutual |y cohverting a irst and second descriptor stored by the

data storage nepng, @nd a gahdrmadNSndissdamand fieeelist ngtmeeturd on aendi ng
and receiving a ITst converted by the list conversion neans through the

digital ingarbace;andmissiohheahidst reoeverrsgorafparadns gaoups méthoidr st
descriptor into a third descriptor expressed independently of the first
content bl agkoratidg ¢arahthdedcemid odipteret afhtime t piee s Bintdirdegotiiqn or
respectively divides the second to fourth descriptors into object units
corre$pondi ng tBigndi Vi dusl paeceshg maticentdiagy afanersliewin g i r 9@tAI st
consisting of the fourth descriptor object block, .a second |ist hlock

consi sti ngcoMuHentdati@ndéBcihist §2resj datapl ks M sSSP d ANt 8 CHHYI88i ng of
a~n object representing the content block in the second descriptor object

bl ock, anda®Faiakys 1qrzd "Bleﬁg‘l@ onsi sting of other 25 objects, wites to an

bj [ he fir ist i i nf qr ' dli
cont ai ni ng the Fier c daser SeTu Dy Ccblere Moot EBBChRtEtieciE A ' T
‘he first ¥ bi . e s Ui gl q
descri pt or AP obAaAMSsTBOC BRE e8I gL; aBpard ", elfie e
when (g fi "Bl SHH Y tbf‘atf’@%mﬂe‘?ﬂbo@i?ﬁénit%fi%@ pde st €1 8 eleo Ab] ect

ist ind*ating the

in
the first irst content 5 descriptor, and the object in
in

the second |ist lpd ghig ebisetembtibediayram |dfthlei Nistdstrwetuie iobjeect
the first list. FUrthernore, a fifth aspect of the present invention is a

data transiizstg ofr #WEniieddbvi Nnarappasateiyingd apprematis sendi myedhod
receiving data through an intervening digital 10 interface, conprising a
data storagag®eding do a fifth embodiment of the present invention.

Fig. 10 is a schematic diagram of the list structure in

16 a data transmission and receiving apparatus and method
according to a sixth embodiment of the present invention.

Fig. 11 is a schematic diagram of the list structure in
the same data transmission and receiving apparatus and
method.

20 Fig. 12 is a schematic diagram showing an example of
synchronization reproduction in the same data transmission
and receiving apparatus and method.

Fig. 13 is a schematic diagram showing the list
structure in a conventional data transmission and receiving

25 method.

Fig. 14 is a schematic diagram showing a specific list

structure in a conventional data transmission and receiving



accunmul ating a first descriptor, which is a descriptor for a first content
bl ock recorded to a recording medium and second descriptor, which is a
descriptor for a second content block associated with the first content

bl ock, a'list 15 conversion neans for nmutually converting a list and first
and second descriptor stored by the datajgtorage neans, and a data

transm ssion and receiving neans for sending and receiving a list converted
by the |ist conversion neans through the digital interface; wherein the
i st conversion 20 nmeans groups the first descriptor into a third
descriptorngéﬁﬁg§ﬁed i ndependently of the first content block, and fourth
descriptor other than the third descriptor, respectively divides the second
to fourth descriptors into object units corresponding to individual pieces
of content, 25 generates a first list consisting of the fourth descriptor
obj ect bl oEest Mededfd i CablpihgcOwt thednsfentiohhird descriptor object
bl ock, a third list consisting of an object 22 representing the content
bl ock in the sedondirdscaspeat obf ethebl pcéseantd ianvfentiton | iist Dl atkta

consi sting of other objects, wites to an object in the first list |ink

i nf or fat i orao sani 9Pijcgrt andt heesedvigl | apped@taisni pdhemeliheds for
descriptor for content corresponding to an object in the first list and to
an obj ect SERBNYodNt 186eIViAE adAtAgthReUgHdtoRB dBERFY BN IF FH AdbAL ent
correspondLnE tgaan object in the first Ijst, and when first contenf in the
content bl 6BKOFEAGPy | dekd MHAY S48Bond2and 4444 d Rr&ge diMieRisa 195t
object in the 10 fﬂrst Iis%.iqdicatin%tthe f@urhh.descripton Lor ghe first
content i ntFSREUHARAG EhifHP ogjeestcfré, 8 viyase n'%b?egfasicr{'? @ forfh 1 st
li nked fro i rst j e i oyrth_an j bj . di vi gdes;

object in %%#E%{’J{rtz)lloi%g{ f%ﬁl?@é’%f‘; oLr#’t h& fﬁ?ébpgg?gctﬁfetn Iou'gi’xt% gr']%p
seve obj hbesmd 15¢ 4 pf i to h gndjslitxt j ects
in tﬂgﬁsecon 28{3@?6 aﬁhéaﬁftegb iﬂﬁqﬁk¥ﬂ?%at?%ﬁ%fﬁqpi% f?ftu%gndgggeenth
objects inddectiptiot Foreld Byrther gt Steiage aseasls,ofarideapresent
invention is a data transm ssion and receiving apparatus and nethod for 20
sendi ng andraesanvs i nlad mdt he oe i regy metaaty doirngetidiiniplandtmsd¢apeing
conprising a data storage nmeans for accumnul ati ng descriptors of a content

bl ock recoraledst ocanverdedi rpy nideé uhis t acbinste rsiower miean srebinso igh rtdteual |y
converting a list and descriptor stored by the data storage 25 neans, and a
data transridigdtah iaterfacei viviie resandheod I Sleedi mye BHILP M e &N Ag 94 OlU %
converted b% the_ list conversion nmeans through the digital interface;

wher el% t hdhe 24irst descriptor into a third descriptor expressed
independently of the content block, and fourth descriptor
other than the third descriptor, generates a first |Iist
indicating the fourth descriptor and a second list block
indicating the third descriptor, writes a reference to the
20 content block in the third descriptor to a list header of the
second list block, and writes link information to the
reference to the content block in the third descriptor to a

list header of the first list.
Furthermore, a second aspect of the present invention
25 is a data transmission and receiving apparatus and method
for sending and receiving data through an intervening

digital interface, comprising a data storage means for



li st conversion means groups the descriptors into object units
correspondi ng to individual pieces of content, and generates a first |ist
~consisting of an object block of descriptors corresponding to content
representing the 5 content block, and a second |ist consisting of an object
bl ock of other descriptor. The preferredgnbodi mrents of the present

i nvention are described bel ow using the acconpanying figures. 10 Enbodi nent
1 A data transm ssion and receiving apparatus and nethod according to a
first enbodi ment of the present invention is described with reference to
acconpanyi agclinguf@singrha sfips efee s edi prorodivieith 118 an Fx@@Plpoef fardata 15
transm ssion and receiving apparatus and nethod according to a first aspect
of the prelfest tovdentorblook thecbotleai iy des@dpidiory Ausldpumat aamg used
by way of exanple as the content block recorded to the recordi ng nmedi um
Fur t her nor&ecoimgd adidiscriptarpl aybitk tismea tdéseripP®ranfoaud osdatendount
{nunber of songs) are used by way of exanple as the first descriptor that
is the dese®npedt Plockhassomiatest avitihtkedfirati songpindablgckecarHsd t o

t he rﬁgordinﬂ medi,um as a TOC (table of contents). Furthernore, title

i nf orvrat i dRONYEISA8NpyMRAN Bf f @& oy tel ldy t RO RYVEFlANDS ebisti @ ; firse

Firee 1istahd Baqa@fs, eeAhpicadind iy B éé’b"a{téﬁg‘f&r@%n}rf%@i e
st 1istS E28TIAke e ! e
and a di ts'éétﬁ.d} & YR ClAenissihe i E Beik UT0 oTCHns" R S5ninept or
and a_d . AT e " :
comr i si ngt a0 EeSeay A0 At S ORVEARRBY, R Mgl B oV htal 148"

data storagardiigh 2h@4 didftal seieh fraadd wggqie%nqwi listO%o@PL I §R3n Nead

106, optical disc 107, digital interface 1 and l1st conversion unit 1

09. 10 Opematdaws gfroluies deha timdtsde8kpip i @i ¥i BEi@PPaedUHSptorFig. 1
is described next.@ It is here assuned thg’: audi o dat a, :jata assd(;r?: gtagd W th

audi o dat ®@xpndsdestrimpieperidenthesefdaha afiest eewmiesht obddtkcalarfd sc
107. Wen a optical disc 107 is | oaded, the data transm ssion 15 and
recei vi ng f@pdhat ugdeiscripgor 1 rethreducébarne dbecri phind datesdtiptor,
reproduced data i s denodul ated and ECC decoded by record/play signal
processor MRFIPechivg livn Aitvide ssythirens eeetndl t@r faosth THe seusptops ointiat a

input to the.s (stem controller 103 is input to data storage unit 104, and
20 is stordRig d.é@gsslc@rrzg&é%pgmgél_to ndividual pieces of content,

15 generates a first list consisting of the fourth descriptor
object block, a second list block consisting of the third
descriptor object block, a third list consisting of an object
representing the content block in the second descriptor
object block, and a fourth list block consisting of other

20 objects, and writes to an object in the first list link
information to an object in the second list containing the
third descriptor for content corresponding to an object in
the first list, and an object in the fourth list containing the
second descriptor for content corresponding to an object in

25 the first list.

Furthermore, a third aspect of the present invention is

a data transmission and receiving apparatus and method for



Descriptor data stored by data storage unit 104 includes the audi o data

pl ayback tinme, title, and audio data count (nunber of songs). \Wat happens
when an audi o data descriptor for the 25 optical disc 107 is input and

out put t'hrough digital interface 108 fromthe external device is described
here. ‘Descriptor inputl/output is acconphgphed by expressing the descriptor
25 using a list structure witing). Wien a command descriptor recorded to 5
sending and receiving through digital interface and accessing the |ist
(readi ng, packet for reading an audio data optical disc 107 is input to

data unit L0ontiAg ah@xtEERR|HE e Ahriifnt 3h darseie andtal

receiving unit erprets ader, etc:, t he comman

i nputs the jpeEWpadel O SYshepTEIRY O l£r 1P8ta Wegtdpg8yst g §ARE r okper 103
receives a 10 read command, 1t outputs the descriptor stored to data

storage unidcdQfmiratig ld Firsoessiigtomi whlieh ¥handdectipibreporessi on
unit 109 receives descriptor fromdata storage unit 104, it converts it to
a predefinéfdr$i stostendt wiecindrecbpdes tto sgstremaahing! mesd OB, Hred
systemcontroller 15 103 outputs the list input fromsystemcontroller 103
to dat@ semsi@agnahddesxiiptag, unhiclos,ist e dbe acsigridirngfand ar eseicdmd uni t
105 adds a header, etc., to the list, and outputs to the digital interface
108. \When X patept kmeki appgcdatemmuidhf thewfirsitngoateotdeseekptarlisér
audi o data recorded to optical _disc 107 is input tQ data sendi ng,and
receiving [POVEISIPRoMER NSkt ERhanuisaléy CRM@R1AGgid alisitn@dtd atiésios,
the data sendi,ng and recegiving unit 105 interprets the packet header,.
etc., and iFpH S SFRNEoMRSGPIOThe OB MY Fofiale 2T age WiRADRe
system cont | er recei it o] . I t h I
operation véﬁbt%n %%?? h@%d‘%’ﬁﬁsgéﬁﬁar?ﬁ“gnpgﬁ%f@@ g’f%%g‘&"ﬁﬁrt %eevﬁdlifsrfg
convejgi on LRyt rd8Rividgtefist é6nverted by the list conversion means
through the digital interface; wherein the list conversion
means groups the first descriptor into a third descriptor
expressed independently of the first content block, and
fourth descriptor other than the third descriptor,

16 respectively divides the second to fourth descriptors into
object units corresponding to individual pieces of content,
generates an empty object  when said second to fourth
descriptors do not exist at said separation, generates a
first list consisting of the fourth descriptor object block, a

20 second list block consisting of the third descriptor object
block, a third list consisting of an object representing the
content block in the second descriptor object block, and a
fourth list block consisting of other objects, and writes to
an object in the first list link information to an object in the

25 second list containing the third descriptor for content
corresponding to an object in the first list, and an object in

the fourth list containing the second descriptor for content



applies the change applied to |ist conversion unit 109 to the descriptor
stored in data storage unit 104. When a optical disc 107 is ejected, for
exanpl e, systemcontroller 103 reads the descriptor stored to data storage
unit 104; and 5 records to optical disc 107 by way of record/play signal
processor 101. The structure of a |list ggperated by |ist conversion unit
109 is shown in Fig. 2. Fig. 2 is a schematic diagram show ng the structure
of contents list 271, audio list 201, 10 and title list 231. It is here
assuned that audio data for two songs, songs A and B, is recorded to-
optical di sodRspbhdifightsCahUsbli@Et aASLIBK|FSANiSf. the audio data
descriptor, the title information is expressed by title list 231

i ndependent | y ofF gpttienhdrid, skt 28LrtASadipecodfenh®e Iprds@mit ivention of
the entire content recorded to optical disc 107. The contents list 271
contai ns a iki asdatla ¢can8nBissiloe famdtrebeecin@7a8ppara tdisr eatdrm edijodt |
and possesses audio list 201 as a |ist one hierarchical |evel |lower. 20
Title |ist fagl senalinigst aindiepecddningf dehaerthyaugh 2am. wiare emingone
title list is shown in this present epbodinment, if the optical disc_107 has
pluralStit|digitalr é5per@E Y, t SAMErdSinGnFiageta astriagfendeens sfokan be
prepared for each anngua e...In this case it is also 25 possi.ble fPr t he
structure t3CEHARHSAIRO @ diF$ly A9 SEridOreah ICEndBafe IERTHREPAGTPF otn a

consists. oifE' eBriéatopist” e fltdst) i aosechlB Mo aBue: . 1\
o a assori $eePNRh, QBsdPA8s GV RALC TE Lt s SRR, (BIPT R BERRER LT

header 202 &Qgﬁ’%h?eﬁléé‘ﬁ aggg%ﬁ?gédsm@ﬁ £ﬂanﬁ?gtoéoﬂ%ﬁq§s)osg§ asangta

poi nter 214 e disc ti this exanple there are two nb

Fur t hegmor e 0 hviey'si6R1 9k a#s A ﬁﬁﬁ@m|fbb@<‘r¢vaﬂ4n@e8@entsitvglrvu CHiFgEi se
pl ayback tinme 221 and 224 for each respective song, and a pointer 222 10

and 225 to §Re sddenal deasdripeng. sktaeb dolyecthé ndiatial estlorsg@3meansy ds
the title data itself. It is here assuned that a disc title representing

the overal landdiao data tramsiissnono arme Feseinbagemeahes tfiotrl s pdingng A
is witten to first object 233, and the title for song Bis witten 15 to
second obj eand2gacelivingi af dstetoonertef by ithet lirdagomnvapsisin tmEans$i st
231 is witten to the pointer 214 to the disc title in E_he i st header of
audi o |ist Yopughnthentdigidel ointerfageonyvbareiss thy tists iGRAVerfRR 233
of title list 231 is witten tq,the pointer,K 222 to the title in the first
obj eci5503 MRAT Aald LIPS hENBoTHST | UASEARIAT SBHG A thiish 48547 RLor
information_(second object 234 I1D), to the sec ohj e 4 itl i st
2311 5 wr | TR ERT B85 HERRPEN 8B a1 | EToR° HsEilefEopRbe oA g ha
is, the Oblﬁ%rt'fmd' GYdHpI8PY Botrsra RHH U (AR EXTRIAR RV ERI R,
search by way o

respectively divides the second to fourth descriptors into

objeci units corresponding to individual pieces of content,

20 generates a first list consisting of the fourth descriptor
object block, a second list block consisting of the third
descriptor object block, a third list consisting of an object
representing the content block in the second descriptor
object block, and a fourth list block consisting of other

25 objects, writes to an object in the first list link information
to an object in the second list containing the third

descriptor for content corresponding to an object in the first



95 digitalinterface 108 front he object of the audio |iststoredby thedata
transm ssionand receiving apparatusfor thetitlecorrespondi ng tothat object
(song) . Dat a 28 conmuni cation for when an external device wants to access
a disc title in a data transm ssion and receiving apparatus according to
the present invention is shown by way ofggxanple in Fig. 3. (1) First, a
request to read contents list 5 271 is sent fromthe external device to the
data transm ssion and receiving apparatus. (2) In response, the data
transm ssion and receiving apparatus reads contents list 271 and sends it

o the ext gigel iRyl sh objeRt! FiUiie HOBrKUFE) Lo iR FMADTE NEeblam qudi o

list ID ( base on the au the external device

i ssues an ajgseriptdr 81 derfehedeslesgdhdlRg fatant 6BJEBt Shi feandst

recei ving apparatus reads and sends audio |ist 201. The external device

obt ai ns poilpger ap vilvehha flirs¢ dontent (1h) tHbetonbepedb ock hissdedeneer 214,
the external device sends a request to 15 read disc title 243 stored in

| i st headerd@Btexd thie lobjlicttirk3he fi)stTHstdiatdi catangntisei insbrcbneert vi ng
apparatus thus reads and sends the disc title 243 to the external device.
An ext®rnaldeecrigetdrs ahgs thid ohje cdcirsthe siesond tliet amdttie obyectn a
data transm ssion and receiving 20 apparatus according to the present
i nvention, i theofaunld sl limkrd cfiriogh oth @ L kigrledrehe dingt At st

wh : ; g . : .
o whi ch i s oo THEN AUTERE 8 TR SEREFCAINTAE PrERENt JhVend 30 Bt s
For the list st utiture, a list is . generated for 25 tthe indj vi dual
descriptor 3 6134 168Nz mies {92 8dr Ee cahviTio wrraketlls ahd & etforsfar e
text data i pt.or, | Lt ot (K ol o] i : si ng
2 data trarcanoifEnadd reeel T  das Mistdnorl (TP hning JighteY
i nvenihon i; i Y, Lnfarymat ipn t IS | but e ft AV
dat a i%n bel%étggzéggg fr%ﬁqﬁa%hgm nalaodev(?%{ea by ftf)cf'lréo élng ﬁﬁlﬁggfroﬁsg t he

AV data desgebOhPllatifigPd TRt A &'s €A dr GRHTCHS 18N a2B@ g &GRItBIr NEor a
apparatus according to a second enbodinment of the present invention is 10

described witét redbatente blodk dredopdedrFit® 4. réicrding medium, and

second descriptor, which is a descriptor for a second

content block associated with the first content block, a list

16 conversion means for mutually converting a list and first

and second descriptor stored by the data storage means,

and a data transmission and receiving means for sending

and receiving a list converted by the list conversion means

through the digital interface; wherein the list conversion

20 means groups the first descriptor into a third descriptor

expressed independently of the first content block, and

fourth descriptor other than the third descriptor,

respectively divides the second to fourth descriptors into

object units corresponding to individual pieces of content,

25 generates a first list consisting of the fourth descriptor

object block, a second list block consisting of the third

descriptor object block, a third list consisting of an object



Yenbodi nent of the present invention is an exanple of a data transm ssion
and receiving apparatus and nethod according to a second aspect of the
-present invention. Furthernore, the second to fifth enbodiments are 15
descri bed bel ow using audio data as the first content block recorded to the
recording medium and as the descriptorqbherefor the audio data pl ayback
time, title, and nunber of audio data (nunber of songs) are used by way of
exanple as the first descriptor that is the descriptor for the audio 20
data. These are normally recorded to the recording nmediumas a TOC (table

of contenifse)c%rn%g%ﬁ‘{jﬂ-}%i:‘@ﬁetacbﬁ’f%n‘{’?‘tbaloféll eLrjétstHﬁedsgéo‘Pﬁy afesgarﬁB%? o

t he secon he relati onship ween audi 0 data a text

data file §j hoR | B Lab t [t eKt fdd@sigtiBESAs abelen th 25
whi on audiSPRFL BIAGR, | BRETH! T8 MR 1161 bIGLR UdifslRiAE A PR e N cond

descriptorgbjeéts iwiieegatsooani &Udé@:d B$ e fihst disiesenk pirofarrh Bei gh ayback
time of each song is used as 30 the fourth descriptor; an audio list is
used as the figst dbpdct aihi ttieel i secorh@rdiss wontameingtitthdi shird the
present enbodi nent, but there are commonly plural lists) is used as the
secondl | i sdebkotktomfbrreontert dofrespondingudedansobhecs imhthe first;, a
second text file list is used as the fourth list; and a disc title is used
as represdnst randhto comtehje ot inhthenfouridedist praditaimiaghiBecsesardi on of
the data transm ssion and receiving apparatus shown in Fig. 1 LS i denti cal
to the firdesesipimodried®ntant xergRondia & 4at aPnPngrcgr'irbé gnbirgtti st
information | s regorded as data belonging with the audio data recorded to
opti cal diisti@nd, whantfirshesoRleftot tike £ao18H iglﬂﬁga'ﬁl Q%Ld‘&gtine,
title, audiq data nunber (nunmber of .songs).. ti.o 1P t e he
audi o dat d’ﬁr?dast%%?Hﬁ'a?aa(“? i “g;?ﬁu ﬁ%&%o#'?’m%gafai E?yv%gtjoﬁteggt i aéfi le
IS agsgoci ad: A : i ng e i fecSi used
as tﬁg de?@rﬁlgbmoérPéﬁltezégﬁﬁfggrgé;tf?é{retlﬂstegrsggre'bﬁél}t%ZhBT lZsZtéﬁg'?g?‘é of a

st genergierl B¥cliry @ofyerfil 8Bjueis, 1ofvigeshoun igbfedt th the. 4 is
a schematic diagram show ng the structure of the contents 1ist 271, audio

list 201, sbtlondilsst APAkeld Fpbnt exle ffiF &t Idsie 3BIntentogedpraintexkifthil e
list 351. It is here assunmed that audio data for two songs, songs A and B,

i s recordedbjecop! idialiddissarilobjékt 4h the dodirohdbsa Heked pirom thel e
information is expressed by title list 231 i ndependently of contents |ist
271. The ctinséntabjlectt ovtb i siathi andf séeepthi rebgeatent writes link
15 information to the fourth and sixth objects in the second
object, and writes link information to the fifth and seventh
objects in the third object.
Furthermore, a sixth aspect of the present invention is
a data transmission and receiving apparatus and method for
20 sending and receiving data through an intervening digital
interface, comprising a data storage means for
accumulating descriptors of a content block recorded to a
recording medium, a list conversion means for mutually
converting a list and descriptor stored by the data storage
25 means, and a data transmission and receiving means for

sending and receiving a list converted by the list

conversion means through the digital interface; wherein the



"31 recorded to optical disc 107. The contents list 271 contains first to
third objects 273 to 275. First to third objects 273 to 275 are directory
_objects, and respectively have audio list 201, first text file |list 381,
‘and 'second text file list 351 as a 5 list one hierarchical |evel |ower. The
audio list 201 consists of a list headep3202, first object 203, and second
object 204. In this exanple first object 203 and second object 204
correspond respectively to descriptors for songs A and B (not the audio
data itself). 10 The |list header 202 conprises the nunber of songs (nunber
of obj ect 4)s 2180 n¥ e1®ibinermalain § 0 girloau is s¢hei td @s caipt cavein tiexdb3ébt In
this exanple there are two songs. Furthernore, first object 203 and second
obj ect 204imisperd Fneed yoodipg st plragibeickual npi€eé sanolf 284 ntemteaand
respective 15 song, a pointer 222 and 225 to the title of each song, and a
poi nter 3Zpemmdales ta ifiest ekistf i¢ensistach odng@nEaehjebl ebtock tpfl e
list 231 records the title data itself. It is here assuned that a disc
title reprd@8hf i@ the cR/seApording | tet contEnt efeyasenting ndwier,

t he t'%tle for song, A ig 20 itten to first obﬁect. 33, and the Ei'tlf for
song B i s &P1eRh POOSEcoAN DbReS®DRRd ik FANG 'tri%no?l BN t8PILE
header 232:H0f title hi std231 is,witten to the pointer 214 to 'the disc
title in't é’cf‘fsot Ré &&r 81S°z5b%‘%r'list 201. Link information (first object

233 ID) to fir bj f oL L 311 5 [ . poi nt er
222 to the ti tls’fahlgn Re'f\éefeﬁ?résgf %ﬁ‘;t}eég'@@t%hé[ ﬁég P\rlﬁ\%so%ﬁ?{;c{r?‘(% i?'cd;‘?i ng
song A Likew i i mat, | ( J &gt he second
obj ect 234 é%@%#if{ﬂ(l%‘?e@%ﬁg\{v gﬁﬁpsﬁ\?ﬁ?@?g%%g%m%éo:f%%t %25 to the
title in second object 204, that is, the object indicating song B. As a
result, an external device can search by way of digital interface 108 from
an object Pnpodimdmt i st stored 5 by the data transm ssion and receiving
apparatus for the title corresponding to that object (song). For exanple,
for an enbodi neAt datacdeandsméssiohe ahdsongcBivimgfi appareddss t fland
contents list 271 and obtains the ID of the audio list. Then, based on the
audi o |istmebhod esoyrding atai @ | figst2@mbe dimiesdt Phsthee PR aest 225
to the title of song B. Next, . ) )
invention " is described with reference to accompanying
figures. This preferred embodiment is an example of a data

15 transmission and receiving apparatus and method according

to a first aspect of the present invention.
in the following description, audio data is used by way
of example as the content block recorded to the recording
medium. Furthermore, the audio data playback time, title,

20 and audio data count (number of songs) are used by way of
example as the first descriptor that is the descriptor for the
audio data. This data is typically recorded to the recording
medium as a TOC (table of contents). Furthermore, title
information is used by way of example as the third

25 descriptor; the playback time of each song as the fourth
descriptor; an audio list as the first list; a title list as the

second list block (there is only one title list in this



based on this pointer 225, it can access the second object 234 of title
list 231, that is, the title 242 of song B. A descriptor relating to a
text file (not the data of the text file itself) representing the overal
disk is stored to 15 first text file list 381. This is, for exanple, a text
file of artist information when only audba data produced by a single arti st
Is recorded. This type of text file is uSed for reproduction when the disc
is stopped, for exanple. Link information (first object 383 ID) to the
first object 383 of 20 the first text file |list 381 is recorded to the

poi nter 31 er Lhe i st f e io list
201 . A des%crblggdﬁn%ﬁ\(gt qlﬁlg)fbeékn%'jldg Q?i?géi@]saé{]ﬁéjsélluﬁ%%ngstt%pt ﬁwe%
file s widisen (iel¢aghy obeBresehn ity seandiexicdnients df Sh tnirdd! s
descriptor relating to a tekxt file 1 ncludes, for exanple, the content
witten toddectiptiorfile (an identifier indicating whether it is a lyrics
file or artist information file), 33 file size, file creation date and
time) or other iRiigarfeisoa. blockhdsagxampl ef anfodatatiremseliasioa and he
text file for song Ais witten to first object 353, and information

rel atidhg t setdesviipgt fappafrart usonge8mipriwinigt enat o reexnd pdajyect sipdal Li nk
5 information (first object 353 ID) to the first object 353 of second text
file list PgPGesspent O taestem somredland 4P, data storhige uniftot Gdt i on
in the first object 203, which is an object indicating song Ain audio |ist
201. In ad@3tnsending neschaf 68 VHR@onmNidhj HRP, 3optipplt haad s&nd

bj ect 354 10, .of second t file list 351 is jtten,to the pointer 326 to
obj € optical 8?30 1bP7x dlglltal |ntter ace 1‘8% and ﬂ t co%versmn

unit 109.

10 Operation of the data transmission and receiving
apparatus in Fig. 1 is described next. It is here assumed
that audio data, data associated with audio data, and
descriptors for these data are recorded to optical disc 107.
When a optical disc 107 is loaded, the data transmission

15 and receiving apparatus in Fig. 1 reproduces the descriptor
data. The reproduced data is demodulated and ECC
decoded by record/play signal processor 101, and input to
system controller 103. The descriptor data input to the
system controller 103 is input to data storage unit 104, and

20 is stored by data storage unit 104. |

Descriptor data stored by data storage unit 104
includes the audio data playback time, title, and audio data
count (number of songs).

What happens when an audio data descriptor for the

25 optical disc 107 is input and output through digital interface
108 from the external device is described here. Descriptor

input/output is accomplished by expressing the descriptor



“the text file information in second object 204 that is the object
indicating song B. As a result, an external device can, by way of digital
_interface 108, search froman object in an audio |ist stored 15 by the data
“transm ssion and receiving apparatus for text file information
corresponding to that 'object (song). Dpg a exchange between an external
devi ce and data transm ssion and recei Vi nhg apparatus when the external
device wants to access the descriptor for the lyrics file for song B is
shown 20 in Fig. 5. First, it reads the contents list 271 and obtains the
audio list, RA((L )il ?2) b d IS D, eads t he
audio lis séﬁg a%d i §a|s>tn g?gg?nt%’ﬁaszgg‘:%%t ﬁédt gh h (lta |(r§ r&n'a?féj'on for
song B ((@) &@ Then based on this pointer 326, it can access the
descri pt or é% or the 25 lyrics file of song Bwitten in the second

obj ect 354 of yWReFeCONGdrBKiahld! %ébﬁbt%ér(@ébdlﬁ’@)an' a @dfd t deta When
data is to be reproduced fromthe lyrics file or artist information 34

file and desuriptbhe rdaiocrdead e @yptictal( isky spFciifsyiimgp@h tbj eeita n the
second text file list 351 and sending a play command (data output comrand)
fromdt he eeredimeg dexd ceeteivhregdatraitt rldhSnifssimonaande xbeenai nd eafipar at us
(7). 51In this way, in a data transn ssion and receiving apparatus

accor di ngthoouigh préigital i nvderfase a T@8or dihgy ndaitam eegrdingorand
expressed using a list structure when accessing by way of a digital

i nt er f acer8CEd¥HNAI ngnitedi1@d t dNEATERELS rtdr g‘éﬂaﬂﬁrdat%ﬁc tex®f ddh& such
as titles for 10 the AV data, or, a text file such as ||¥I’IC for t e AV

gata OIFor CPrfB"H‘@F sPRFE edaQﬁl i r‘nBP\Ht?uthﬁl sPol'@"b% dr at@d 399 Q'Pi‘e A?]/
AV data orartir P& odicRine st thel isisth, bt itar 16" EB5ETRES Ho o
| syepf reLate ecgbﬂgtnadr%a i’tnd ﬁﬁgh%t thd eq98%F h%?r%tb?e‘ef'fé el 4% the AV

data i st o transm ssion ahd recelving apparatus

accor di ng stterﬁg"e FUr?ﬁeW{M rl‘begw(f;rlléﬂ ddhver8Yon! Bt T106S MHerethe

information that are attri but ta of the AV data can be accessed from an
external disti ceobw drdibdv Dghiki NMkeof rmaﬂ/we dWseait SeSEFd At Odatlan

addi tion, because a descriptor for a text file representing all of the AV

data is stsctbedglen unhiseporatia Eoheerdsditt be 4 iptedbbinad Hsdesaugtiuomre for
the text informati on associated with the individual AV data and ot her text

files is andteatputs ttdlsyssale&nscou¢rurlera$0t3neTIl'ie;tS)25te'm wioindnoA\é dat a
desc1r5| ptor1dss c?&?pgt??s tﬁweeXtI|s:tm|cr%g?tflrg?na£;/jstem controller 103 to data
sending and receiving unit 105, the data sending and
receiving unit 105 adds a header, etc., to the list, and

outputs to the digital interface 108.

When a packet containing a command for writing a
20 descriptor for audio data recorded to optical disc 107 is
input to data sending and receiving unit 105 from an
external device through digital interface 108, the data
sending and receiving unit 105 interprets the packet header,
etc., and inputs the command to the system controller 103.
25 When the system controller 103 receives a write command,
it performs the write operation written in the write command

on the list stored by the list conversion unit 109. It then



text files can be accessed from an external device using the sane
procedure, and access from an external device 35 can be sinplified.
Enbodi nrent 3 A data transm ssion and receiving apparatus according 5 to a
third enmbodi mrent of the present invention is described with reference to
Fig. 1 and Fig. 6. This enbodinent of thegpresent invention is an exanple
of a data transm ssion and receiving apparatus and nethod according to a
third aspect of the present invention. In addition, the basic operation of
10 the data transm ssion and receiving apparatus in Fig. 1 is the sane as

X Joae ! f ! !
that of theypplds Qﬂ@@'hmei %Bg%&ﬂgﬁgf% %é)rﬂ/éf&{orﬂ%‘ﬁft?‘ﬁ@ ) By A St

conversion unit 109 is s IS a schematic diagram

showi ng thed §bERs L8 stforetP RO &M Sstldrsig@7dnit atduo Wisenla ZPticalit!e
list 231 , first text file fist 381 , and Second text file list 351. It s

here assumedigdiat 0Fudis> dpeatéar fop NP ILONEy Fteaid dontSolNegorides to
optical disc 107. The basic structure of the contents list 271 , audio |ist
201 , titlagdads PBe desceptoexistdored ltostdatH stamaigeewarid 104, 2hdile
list 351 is the same as in the second enbodi ment. Operation of this third
enbodi frent ,racou@sctob@®piichlr dieceddd? t bya waye ot md¢endéplay Bsignal
recorded to optical disc 107, but the title information and text file for
song B are RHCe88&7ddB.1.25 In this case, second object 334, that is, an
obj ect correspo in the title |ist 231, but the

i ng t.0o song B, Jjs present
object is errptynflj\bﬁh s‘ntt'iué’gH?@ntOTj(t‘ﬁ't['é 488NGFptedn by 3st conversion
unit 109 is shown inl Fig. 2. Fig. 2 is a schematic diagram

showing the structure of contents list 271, audio list 201,

10 and title list 231. It is here assumed that audio data for two
songs, songs A and B, is recorded to optical disc 107. It is
here further assumed that of the audio data descriptor, the
title information is expressed by title list 231 independently
of contents list 271.

15 The contents list 271 is a list of the entire content
recorded to optical disc 107. The contents list 271 contains
a first object 273. The first object 273 is a directory object,
and possesses audio list 201 as a list one hierarchical level
lower.

20 Title list 231 is a list independent of contents list 271.
While only one title list is shown in this present
embodiment, if the optical disc 107 has plural titles
corresponding to plural languages, an independent list can
be prepared for each language. In this case it is also

25 possible for the structure to consist of a child list for each
language descending from a parent list similarly to the

contents list.



thereto. A case in which an external device wites the title for song Bis
described here with reference to Fig. 7(a). First, it reads the contents
list 271 and obtains the audio list ID5 ((1 ), (2)). Then, based on the
audi'o list ID, it reads the audio list 201 and obtains a pointer 225 to the
title for song B ((3), (4)). As a result 7it is knowmn that the title for
song B nust be witten to the second obf%ct 234 of title list 231. The
external device then wites the desired title to the 10 second object 234
of title list 231 (5). It is thus possible for atitle 442 for a song B

ded to th i . di 1 t i |
Laa i on, | cecond T, Rpig5ES 404, ks T ol ET 40 gt o2 e (s L0
inth i | lJ 1 i ht te s
I(gescrei ;tegrgrbjg%??tgrd%’hgaérét iés &?ﬁ ororr% |otnl?Plagplﬁd\migcre?(&ﬁpq%g}rfs(}r t he

lyrics fil %)ocjwrcitt beyB tAgHeisRcdh §2%h b tWDI0A o xé §6hY r%/ﬁéetmzég;yeszg he

lyrics file descriptor Is described here with reference to Fig. 7

First, it tgagsdéBerpotenbp soahs2Al awdl Blnaitnshehgualidi daltasits@ff.(1),
(2)). Then, based on the audio list ID, it reads the audio list 201 and
obtai 5s a ffdientiest Ixbadert2e2t evmprises rther mau mdef @f somg B (6WBNpberd)) .
As a result, it is known that the text file information for song B nust be
25 writtenofoobljecéeadli3pbpact &P bfterh@ sectend hieexdi sfd Itétlbi-s?n 381s Dat a
can then be entered (6) by the external device specifying the second text
file |ist examplecthans Bssutw® songs. Furtrer@ UEmaHSt(afiact ngls
command) to the data transm ssion and receivi ng@g_gg?r atus, It shogl d be

[

noted t hat 3L EACOHY KPISEHRO4 HASREEH VAl S@REYBBE LIS but
acoess X0 SR AR A2 rfF LSaRih e Eh S L50RCBIRLIS R gl 20 ™
sccorfn Whdera® iR B Yhet 408LC g e descripier e
interface a rec@rgdiAdoBFEEYTh title list 231 records the title data itself.
It is here assumed that a disc title representing the overall
audio list is written to the list header, the title for song A is
written to first object 233, and the title for song B is written
15 to second object 234. Link information (ID) to list header
232 of title list 231 is written to the pointer 214 to the disc
title in the list header of audio list 201. Link information
(first object 233 ID) to first object 233 of title list 231 is
written to the pbinter 222 to the title in the first object 203,
20 that is, the object indicating song A. Likewise, link
information (second object 234 ID) to the second object 234
of title list 231 is written to the pointer 225 to the title in
second object 204, that is, the object indicating song B.
As a result, an external device can search by way of
25 digital interface 108 from the object of the audio list stored

by the data transmission and receiving apparatus for the

title corresponding to that object (song). Data



10 to which is recorded AV data, text data such as titles for the AV data,
or atext file such as lyrics for the AV data. For the list structure, an
dndividual list is generated for the AV data descriptor, text data, and a
text filé descriptor, and a pointer to a list of related text data and text
file 15 descriptors is witten to the A28lata |ist object. If text data
corresponding to the AV data is not recorded to the recordi ng nedi um at
this time, the objects in the lists for the text data, etc., are left
enpty. By using a data transm ssion and receiving apparatus 20 according to
t he presentoinmmam icatiom fbrswhan dmexdxfetres| aalicxtwantertmtaoceslsat are
attribute data of the AV data can be accessed from an external device by
fol | owi ng Bi Aikscf tidhe t ire aA\d dba atrdgsemiipisoon |Bm chdud ¢ € brin dhexppae att ast
information and text files are witten using the same 25 structure, text

i nformati oACERTdiad t9| ébecapresendcdsya@ntipsm th skwownalbyeway @i ng
the sanme procedure, . a rom an external device can be sinplified.

38 Furt herﬁﬁ@é‘,‘%@cﬁhggigﬁ%ﬁ;(sb;)j RUisd. o8 & QeHEsd: tQ 2 FPNdRatS {1 or
th t ext ~Lnfor.nat i j t ded to th di di t thi
i, 5t he A1 o Rocadh dAABe fBPer AAIBINAT AdUHAS wridh st GALE

devi i t1tl . of | nf i j A t
device Moy et ! Eeg T b BSGATE o) 1%k B8 Al 2

t he prese”Ha‘tQV‘?F‘%h%?nI&ijcﬂw dﬁﬁgi“rlé%i‘@ih@egﬁgé‘?%ﬁstQe':dcgs donffefrtg? and

Fig. 8. This enbodiment of the present in n I's an exanpl e of a éata
transm ssi pigtapd 1 apRl \We19d SPRAf G Lie &Mt JFHAI0H AR, AT of ngygﬂu'&he

aspect of the present invention. The basic operation of the

transni ssi extepfalSdesteeViott ApRAtAleUSaudidi Ost1IDS tHF FAGH abdal of
the second enbodinent. It is further assuned that the same data as the
secon@ enbodi tieet audivebictdHDl, tth e leextephiadati ediise idFuethan asidicheidti st
structure generated by the |ist conversion unit 109 is initially as shown
in Fig. 4.28d0 Teadpezauest. of4) hEhdada tiar 4ngnisssi 9% emdandceevieiying
apparatus when song B is deleted is described here. In this case, the
second obj 8PP¥REWT feaadfudRBd isends1 audipadists 20hAe ddjecexternal

CorresPorditke BRNLRs bRTerreTssS B Sk 1 BSHRITH N Od deegesom
Gesti nati o™t ol RATTY @ T e 0 ot 3l sk Vil 58S, € et b ect
39 15  read disc title 243 stored in list header 232 of title list 231.
(6) The data transmission and receiving apparatus thus
reads and sends the disc title 243 to the external device.
An external device is thus able to access a disc title.
In this way, in a data transmission and receiving
20 apparatus according to the present invention, a recording
medium descriptor is expressed using a list structure when
accessing by way of a digital interface a recording- medium
to which is recorded AV data or text data such as titles for
the AV data. For the list structure, a list is generated for
25 the individual descriptor for AV data and text data, and a

pointer to a list of related text data descriptor is written to

the AV data list object.



234 of title list 231, and the destination to which the text file
information pointer 326 points, that is, the second object 354 of the

_.second text file list 351, are also deleted. Deleting these objects means
"deléting'the lyrics file 5 descriptor 364 and the artist information file
descriptor 363. As a result of the abovggoperation in the data transm ssion
and receiving apparatus, the list structure generated by the |ist
conversion unit 109 after song Bis deleted is as shown in Fig. 8. 10 In
this way, in a data transm ssion and receiving apparatus according to the

present i nvent iggp. , &idgcqr data WRSYMARIB RIA |8c81PIgSappd tdtus |i st

structure when accessing by way igital interface a recording medium
to which ig:dGEPITEd YV dpled. drddedat draushtiah tiihl eshior wayt hetéwt dat a,
or atext file such as lyrics for the AV data. For the list structure, an

i ndi vi dualinfbpin dtsoaenerat 66 fartribet&Vddaaa clesdre pAY , dadeat cahabend a
text file descriptor, and a pointer to a |list of related text data and text
fife descrdagdesseids foinit am textdmn aV davicei bty doléew.inghdinkehdnoao AV
data is deleted, the objects) in the title list and objects) in the text
file8inkdethef A dabta abgecriplamresponding to the deleted AV data are
deleted at the sane tinme. By using a data transm ssion and receiVving
apparatus 25 according to the present invention in this way, text files and
text information that are attribute data of the AV data can be accessed
froman e by followng links from 40 the AV data

witten using vheataaranABIa N aRe [HE8! hutd oaPBnd iR AT be
accessed f,rom_an S?é'it,cf'égal gﬂ{a%égim%ﬁpg_épetlﬁ_gneﬁ%g%qﬂur e V@qﬂ\ilggacpgfss

from an e>}t°erﬁal C I'nmpl'ified. Furthernore, en ata is

t he or corresponding to t AV data or descriptor (text

i nformati iim@yod Akt I6Y) thecagpeseabiteGhydritibhe il td® bixdmpnd ¥ abj ects
inthe text files linked fromthe object corresponding to the deleted AV

data are afhededrahsimbssiom® tame, m@cle wiinfor mp p st a tes agemdnt meeti doc
facilitated. In addition, content recorded to the recordi ng nmediumcan be
i mmedi at elgccoftengetb ian stewo hidsa s pEx tEnthddi erprte Se it datventiamsni ssi on and
recei ving apparatus according to a fifth enbodi nent of the present
i nvention is ddsdrttbetmaneh ridier seeond Ftg. fifthri gmbogdimends arenis
enbodi nent . )
15 described below using audio data as the first content block
recorded to the recording medium, and as the descriptor
therefor the audio data playback time, title, and number of
audio data (number of songs) are used by way of example
as the first descriptor that is the descriptor for the audio
20 data. These are normally recorded to the recording medium
as a TOC (table of contents). In addition, a text data file is
used by way of example as the second content block; the
relationship between audio data and a text data file
(information indicating what text data file is associated with
25 which audio data) and the text data file size, etc., is used
as the second descriptor; title information is used as the

third descriptor; the playback time of each song is used as



20 of the present invention is an exanple of a data transm ssion and

recei ving apparatus and nethod according to a fifth aspect of the present
-invention. The basic operation of the data transm ssion and receiving
apparatus in Fig. 1 is the same as that of the first 25 enbodinment. It is
further assuned that the sane data as iggthe first enbodinment is recorded
to the optical disc 107. That is, the list structure generated by the I|ist
conver si on 41 unit 109 is initially as shown in Fig. 4. The operation of
the data transm ssion and receiving apparatus is described here for a case

in which sorg fBurihdde 1aqpitBr O #nSa0diE2iatdis $o8a BY the Flist fiage, the
5 second object 204 of audio list 201, that is, the object corresponding to

song B, isaditiildedist f{woerbecien oalgeanng abjlect 1ig@4 iandihéi rgredppet 605.
The structure of the second object 604 is the sane as the second object 204
before it embbdiredct, Howevérerelanebaamm onl vl uralshietsdrisldsed tae
anount renoved. Furthernore, like the first object 203 and second obj ect
604, the rtdve ysgonerchtlddtt hiodkobaedirstosexdnpriesdssplisyhaskdt iae @99,
title pointer 628, and text file informati on pointer 629. 15 A third object
635 i nehjrdehstatadsesand| ext filedist 45d us @di asethel Bpurdht Hett hird
object 635 of title list 231 is witten to the title pointer 628. The
content of2Rfli PdddBfetit! 835 disert ps rePresANting Hhqigratent of Yudg Bo.
The cont egrtﬂ.of éitle.643 when the object is divided can be either sinmply 20
copi ed frdM{HedeSCLiRiO%ong B, enpty, or otherwise. In addition, a new

hird obj 655, | LD, fileli . -
(1D) to the thiTREoFERTESEP et ALREE T, e dafa; sThndthadtih F el 1o " ne

i nt 6 s t4 t: ofed t hy i 5 f d .
Poxt 110 BSIBD dpphralls SRRV if'ridie o P thoRLRA Banuisg Arstocln
and ¢onsi sdmpddimeirms 'bpeﬁéfaseéitat 9715680 ARE i RIA § STy HELOT AW Ofrflike

descriptor 666 for song B
information is recorded as data belonging with the audio
data recorded to optical disc 107.
It is further assumed that the audio data playback time,
title, audio data number (number of songs), relationship
15 between the audio data and text data file (information
indicating what text data file is associated with what audio
data), and the text data file size are used as the descriptor
data stored by data storage unit 104,
The structure of a list generated by list conversion
20 unit 109 is shown in Fig. 4. Fig. 4 is a schematic diagram
showing the structure of the contents list 271, audio list
201, title list 231, first text file list 381, and second text
file list 351. It is here assumed that audio data for two
songs, songs A and B, is recorded to optical disc 107. Of
25 the audio data descriptor, title information is expressed by

title list 231 independently of contents list 271.

The contents list 271 is a list of the entire content



42 The lyrics file (the text file itself) for song Bb when song B is

di vided can be, for exanple, an enpty file, or a file containing the lyrics
data fromthe tinme point at which song B was divided. Mre specifically, if
the lyrics file is a file of 5 a format containing time information for the
lyrics, the lyrics file can be divided igyo two files based on that tine
information. For exanple, if song B has a length of 180 (s) before it is
divided and it is divided into a song Bb of 60 (s) fromthe beginning and a
song Bb of the remaining 120 (s), 10 the lyrics file can be al so divided
into a lyrireedrideédf t4 [ r j 0 ) o 7aN T LS
file of song Bb frgmﬂ%ﬁg)ga\?f?#)? h1e@?1éwwl(1§r ??tgtgqtg’ (Izli(%Ztcrzigt %r&nw!réll'trtsgn to
lyrics fil gidststeithiod 66feang BPE. t&w2 T Hermiise. td RAipd tdBje s ¥ I BLiPn
file (the text file 15 itself) for song Bb at the tine point at which song
B is divid@VSaarbedifectenyargjecis,canyd ofespecaiiébi hateremidi@ Il e for
song B or left enpty. The content (the file size, for exanple) of the
lyrics fil @Qbséingdt bex66bleodistr Bigst, amfcdbrseatdond feke fillesdistpBE1 GG a
corresponding to song Bb is 20 determ ned by the state of this text file.
In this wayist ane ddesarecansail dsiven bwerecei vi ng apparatus according to
the present invention, a recordi ng nedi um descriptor is expressed using a

list structure & anddesiisd BP Twgonpiatsigl tallishireadar 202cditshg
25 e SN LS il sl
Cext dat o, A RS Bhel Hed Bl Bl g ¥ ep hfesrBnd, 4 €8sk el e
Then, “whon VO Sl POfs UETCSoMgs oA antl B (Aot Pre"fullogdhta, i39Ik o
file qorregnoadisg Heatige dbyi e%%BfY%astﬁ&ﬁPo dtaka n?‘?ﬁfﬂgé} the

text data and text file descriptor |ist as a new object.

i nformati onft ojectsgnby Jererpdittdrext14ata and bexé {it|® dasar cohvr

object is witten to the object corresponding to the newy generated AV
data. 10 Byexdi3i¢Sa dutthisraram pbe orhers a6 awo ngoagear AuWsh éeanst Ng t o
the present invention in this way, text files and text information that are
attribute dHts oPhjestAV2@d a and beemwrdsedbijech aB Okt arespedemiely by
following links fromthe AV data descriptor. In addition, because text 15

i nf or mati oS HABTIeQt PlRAYER G etiif £t 201 UGNy 2RE Fote eachcrespectye

inforymtion and text files n be, accessed, from an external device using
the s prs&db%urae,podﬁdeéc%égsaﬂ%%ég O tBendit! 8edl &2 ehns BB i AP A ed.

e T BRUMEL 32 2l 06008 N WAl o i R
Therefore, “eventateh Gorast I Ldfe JEH! BPENEA M MRt RETE tsRlty by a
command fr pmignhereensaly M that 13 'df'fsBOEiﬁcrgeﬁg¥eﬁgfrk§/5téfa%‘eo%'i'sg.”al

device to generate a descriptor for the ne ( ate ata or objects
cor r espondiangd itod | {dtei slagkitt ®hoto (thexllid hhaa@e onhanditi extol slohg AN

uni form i st
20 written to first object 233, and the title for song B is written
to second object 234. Link information (ID) to list header
232 of title list 231 is written to the pointer 214 to the disc
title in the list header of audio list 201. Link information
(first object 233 ID) to first object 233 of title list 231 is
25 written to the pointer 222 to the title in the first object 203,
that is, the object indicating song A. Likewise, link

information (second object 234 ID) to the second object 234



“44 managenent and sinplified processing can be pronoted. A data

transm ssion and receiving apparatus according 5 to a sixth enbodi nent of
~the present invention is described with reference to Fig. 1 and Fig. 10.
Thi s enbodi nent of the present invention is an exanple of a data

transm ssion and receiving apparatus angonethod according to a sixth aspect
of the present invention. The basic operation of the 10 data transm ssion
and receiving apparatus in Fig. 1 is the sane as that of the first
enbodiment. In the follow ng description, a still image is used as an

exanple Olofatee! ARt B3k it 4 !tHe | FBATdS 285t {hEStit|esin and a

second still 1mage Iist as a second ere assune audi o

data (songedonB)odfecet20k,itrmaeisatne( Sbject)irdiedteaQr dethd B opti cal

di sc 107. The structure of the list generated by list conversion unit 109
is shown in Fi Aslh. résglt,1@n sertenhahede ¢ick agaamsswvemobyhwapy roft ure
of contents list 271 , audio list 201 , 20 and still image |list 631. The
contents Idigtitai7intertatestd OF frben eahi objeatt ofit aneawdied list gibiread di sc
107. The contents list 271 contains first to third objects 273 to 275.
FirstSto th rihebpades tpapstaiog® mr 8 ndl rrexe @ivinghj @pparadus rfegpddre vel y
have audio |ist 25 201, first still imge file list 781, and second still

i mage fil ditlescorsespondingt tonthat cPRient ctsonavel FpswexanmpéeautRo |i st

201 consists of .a |ist header 202, first . 45 object 203, and second object
204. In tR% SXRRAENENS OOSjC&ﬁsﬁoﬁq%nﬂt%&fg@J%SeQb oIy Fe@sbhd

(spect vk \ERTI HET 207 BNASeBiATEs Cinthte Y (R st oes
Then, based on the audio list ID, it reads the audio list 201
10 and obtains the pointer 225 to the title of song B. Next,
based on this pointer 225, it can access the second object
234 of title list 231, that is, the title 242 of song B.
A descriptor relating to a text file (not the data of the
text file itself) representing the overall disk is stored to
15 first text file list 381. This is, for example, a text file of
artist information when only audio data produced by a
single artist is recorded. This type of text file is uéed for
reproduction when the disc is stopped, for example. Link
information (first object 383 ID) to the first object 383 of
20 the first text file list 381 is recorded to the pointer 315 to
the cover text file in the list header 202.of the audio list
201.
A descriptor (not the text file data itself) relating to
the text file is written to each object of the second text file
25 list 351. This descriptor relating to a text file includes, for
example, the content written to the text file (an identifier

indicating whether it is a lyrics file or artist information file),



First object 203 and second object 204 respectively conprise descriptors
(e.g., playback tinme, date and time of recording, data format) 221 and 224

for.the respective songs A and B. 10 The first still inmage file list 781
conprises |list header 782 and first object 783. First object 753
corresponds to still imge A, and contai still image A descriptor (e.g.,
data size, data format) 791. Still image A for which a descriptor is
contained as a first object is a still inmage 15 representative of the
overal |l disc, such as a jacket picture. A still imge such as this is used

for reproduiite osizderfifdes ' p exanpl |t . should be noted
that while the first éti W iﬁggff?%gé)l?gtd 3@{1‘%'3%%83}1%#%P%R/ﬂiaigoam y

one obj ect,In hbisiehamprfe obhEstm dtsoHe i ned; by, mber of still
i mges recorded to disc representi ngot hite@{ﬁ‘lsl@%mtlgrteﬁ%ﬁeﬁa @Eﬁuﬁlf BE Mt ed

that if thefhel§ sWhdteni to firsgeobaeet r@pBesanld ng i tent,
first still imaﬁge file list 781 prepares at | east fgﬁgléeﬁ%'?{/qggjgéﬁa g% The
second stiltng d filefan §t0n7QSJBci(snwriism1Itiostsdw;dgrogigctféggt L?Ml?(:t
753, and sqﬁgnd obj.ect 754. First object 753 and second Object 754
correspond 'Fe8PBEA 108 ((Tirsfe abjet 1353 nbddst®, tite Firsat o@ioedt 3858 gpd
second obj %(‘écgﬁé Fl Sﬁécont ain_a descriptor (e.g., data size, data format)
761 , 763 foro St FeXhdii& 15t 85t dspthrenverrittess ta pesnter 32sause
descri pt or le ate ; il 5.1 e file representing the entire disc is
written to' ?rtstf“sré?i'hqoﬁr@é}e'of'? I H‘Inﬁg? Tenst \pieat s208, iwhigshfisean
descri ptor RIASERY! - ' veral |l is accessed from an external

devi ce, thgtgont eﬁ'?é“??ts'ﬁbg#ﬁ@ %eéa é’r‘l’di'tonz'~°rtD2c91 tHe fadditieni | linkmge
list 781 i$nfepdatand tder i i)l e list 10 781 is accessed.
In addition, to repr odtce gg‘[bgogbrjc?sr#taggjt IIP)irTE‘gg%‘QiﬁeeC?BHr e9daCitngSuhe

d0  di o, secmtradt te % f is § - fostill i l'ist 781
iO\s/e;ead, !then :?ill inagﬂeslﬂiegﬂ‘%%iaslEagspée‘gﬂftligg, kgnglgsp:?b%lﬁggg%@olﬁ%and

(data out ptihectembntiiei snfenin dtdohha ndaec b LANHH S5 d.15,receiving
apparatus fromthe external device. Accessing Z%%ﬁes%t?r?@g %%?Itl 'f‘r’r:SB@s can
be acconpl P?h@&tUﬁmgatlmegsamag)rmcedure. In this way, in a data

transm ssion and receiving apparatus according to the present invention, a

recordi ng 20 Sud desdtlitptan exterpaésdedivkt Bam | | ugfu n
' 5% V%T?t %tfmﬁ?%w%iv dat a

accessing | of igital interface a recording nediu

and still %\gﬁg&&t foéjog%@('éﬁﬁlfé,oraranr edjedddin Faom dbdibi EbtS§fercdyre,
i ndi ygdual {,i Bhe . qﬁqnerat ed for the descriptors of the AV data, still
i mge 25 LY a F Epréséntt A STAES $11QR, a8k reigrivisg 1appamgeudator text

Fur t her errpr;eV\:hbe a mrend, specifying an AV data list is sent

from an externa ev?ggﬁpﬁ§§g§&90§f%‘rr& to” thdt object (song). Data
exchange between an external device and data transmission
and receiving apparatus when the external device wants to

access the descriptor for the lyrics file for song B is shown

20 in Fig. 5. First, it reads the contents list 271 and obtains
the audio list ID ((1), (2)). Then, based on the audio list 1D,
it reads the audio list 201 and obtains a pointer 326 to the
text file information for song B ((3), (4)). Then, based on
this pointer 326, it can access the descriptor 364 for the

25

lyrics file of song B written in the second object 354 of the

second text file list 351 ((3), (6)). In addition, when data is

to be reproduced from the lyrics file or artist information



47 fromthe AV data corresponding to the first object at the beginning of
the AV data list. By using a data transm ssion and recei ving apparat us
.-according to the present invention in this way, data bl ocks 5 not
assdciated wth AV data can be managed using the sanme net hod described in
the second enbodi nent for data associaBgd with AV data, |ist structure
uniformty can be facilitated, and access can be sinplified when accessing
this data or data descriptor froman external device. 10 Furthernore, by
using a data transm ssion and receiving apparatus according to the present

i nventi orfj|&yagdr e0itped, Ay bgta ddaRVbdabat pdat QB?Sﬁﬁcspbﬁﬁif)ﬁih.ﬁg eyt h, and
data not associated therewith can be easily acconplished because the |i st
formats askjede isarmbe 1He donakamptte filfe tihsts 35 1deatdi beth dieigppva phay
structure of a list that list conversion unit 109 generates using the data
t ransmi sst ommach d e(chbd ta nguappdr sous msdodn fromi ghel éxtstah device. 4,

but the still image list is as shown in Fig. 10. Moreover, in addition to
20 the |itex $hendmiai rangmissiandary reweivisg appaRiaiws (Uit 109
generates the program playback list, 901 and synchr.oni zed program pl ayback
list9951 in Filg %1'.3 THE Yr ofRard pd@tiFackranemisgions ang sfee8iviR9ti ng

th | ayback tim f still i data f dio data. 25 Th
pl ayback ¥ PBATEAY S ARSIEING [PSTnRerdas b, MYeaficd; birepal i second

ob) ect s, Mesipd it B er gy apoagbdisy RLRCRuS" HHARY ogr am

accessing by way of a digital interface a recording medium
to which is recorded AV data, text data such as titles for

10 the AV data, or a text file such as lyrics for the AV data.
For the list structure, an individual list is generated for the
AV data descriptor, text data, descriptor for the text file
representing the AV data overall, and descriptor for other
text files, and a pointer to a list of related text data and

16 text file descriptors is written to the AV data list object.

By using a data transmission and receiving apparatus
according to the present invention in this way, text files and
text information that are attribute data of the AV data can
be accessed from an external device by following links from

20 the AV data descriptor. In addition, because a descriptor
for a text file representing all of the AV data is stored in a
separate file, and the list storing a descriptor for the text
information associated with the individual AV data and
other text files is written with the same structure as the list

25 in which AV data descriptor is stored, text information and
text files can be accessed from an external device using

the same procedure, and access from an external device



“playback list B921 , which are lower level lists. Program playback Ii st
A911 , a list at a level lower than |ist header 902 of program pl ayback
_list 901, consists of a 5 |ist header 912, first object 913, and second
“object 914. Information for a still image (still. imge A B) to be
reproduced synchronized to first object3g803 (song A) of audio list 201 is
witten in these. Specifically, these are a pointer to object 753
corresponding to still imge A and 10 object 754 corresponding to stil
image B. It is here assunmed that a descriptor is witten to optical disc

107 so that, sty ll.i , A are presented for song A at a certain timng
as shown %r?'f‘—'l%é sl'ﬁﬁﬁf%&hntion for a still imge (still inmage A) to be 15

reproduced synchroni zed to second object 204 {song B) of audio list 201 is
witten to program playback list B921. That is, a pointer, 948, to a

descriptcijng%¥ﬁ&Qﬁ§§3_for still image Ais witten to first object 923.
The synchronrzed program pl ayback list 951 is a list 20 for indicating that
audi o data, stiAldatmdeatesmission anxtrécesyingrappanstels ACoepuced
synchroni zed. The synchroni zed program pl ayback |ist 951 consists of a |ist
heade 95%0 fa rthirdbgmdodbae rinofstirenpreppadt imvantior ifudRscHPed) | st
to be reproduced synchronized is specified 25 _in |ist header 952 ecause
audi o | i stwptti refecemce é2t Figl.ella5d E49. @Qnd 'br%g%‘@rlﬁqﬂ%mﬁ kOfi Y€ 901
are to be reproduced synchroni zed her

lists are RFRSEBA Y ENEOMUSHAN 43 %Pr{tg_hﬁtfzggggt&?flE%\'«gg%ﬁjstesg?’g]e\ﬁrqétgen in

Because {HASSHDS a0 AEALHS NSk 8 NBBoAs S LR BN Sasct B Ao ERSAn i n

et s (81 e PR FL BRI Al e, BecResiBiopneisancer

playbgck 1jisd §alal framehiilisgdmnthd pbaubarkg cappithitius SentFige thésdata
the same as that of the first embodiment.

The structure of a list generated by list conversion
unit 109 is shown in Fig. 6. Fig. 6 is a schematic diagram
showing the structure of the contents list 271, audio list

15 201, title list 231, first text file list 381, and second text
file list 351. It is here assumed that audio data for two
songs, songs A and B, is recorded to optical disc 107.

The basic structure of the contents list 271, audio list

201, title list 231, first text file list 381, and second text

20 file list 351 is the same as in the second embodiment.
Operation of this third embodiment, is describe with
reference to a case in which song B is recorded to optical
disc 107, but the title information and text file for song B
are not recorded.

25 In this case, second object 334, that is, an object
corresponding to song B, is present in the title list 231, but

the object is empty with no content (title 442) written



transm ssion and receiving apparatus, the data 10 transm ssion and
recei ving apparatus determnes fromthe |list header 952 of synchronized
program pl ayback list 951 that the list is to be reproduced synchroni zed,

and reproduction of audio data, still imge data, and lyrics file is
acconpl i shed as showmn in Fig. 12 in a seg8énce and 15 pl ayback tim ng
witten to each list. In addition, to change the still image data pl ayback

timng, for exanple, in Fig. 12 froman external device, a change is nade
to the program pl ayback list 901. In this way, in a data transm ssion .and
recei vi ng 26h&fgdoat us according to the present invention, a recording

medi um descriptor is expressed using a list structure when accessing by way
of a digital intdkfGReeain agbidhngn- extdinmalt deniicsh weiteecondedithy fist a,
still image data, or a text file such as lyrics for the AV data. For the
list struct 928 |hAesanihedi beseamythenefaredceotot RegAVy tay aFiskt) |

i mage data chifescricﬁ)t 0{ and ? text file_descriptor. Then, at what timng and
for what peri J&&{511N¢ neQBtRALS liStpRdserard obdainarthg audiat dist ID

duct i j iyt | ayback l.ist, and wh | ayback
command for (f b gl ng " AP BRES |98t thecqusielistsiD.ant raadeathe
| ayback Ii i [ | j fro t 5 device, AV data,
G T rage 20T FHG20ECRAS ABEFINT & MAMiEL EPRiPotne ifieriarcaa i i
[ l'i st lyj st f ' |.aybagck d
L\gﬁginchfoniaggésg{(g?ggiléglaé; r?ﬁso&uﬁgqée&lgﬂd&gmgﬁbgﬁ%o%tt? %1 T KORgs Boeen

used 10 by weysbib@xanitenao tthe rs%HH”SbySgk%h”oFgmgr Rissra8d e

enbodi ments of the present invention, but | e recor

descriptors and Taten edetsotri it Ay i cleh@hedr o it 8g PﬁgiH@sqﬁé‘gbﬁtI%QB exanpl e,
a magnetic disc, magnetic tape, or seniconductor menory. 15 Furthernore, in

the pil8f erregcamaddbpmet 2F4 tofetiti eskst 28ve(6) Nt 5etH S §589b [Edm has
been described for handling audio data as the AV data content, but the
recordi ng nBdtibhe c4h2bé0F B 9Nl Bhgedammedata tire dptilcdIndyes. 189 to
Furthernore, in tfge}e pfreferred enbodi ment of the invention a configuration
in which deB&r PGS TE06 RNt@xtdenahide¥iagage unit 104 are converted by
the |list conversjon uni 09 to a |list when an external device accesses the

ILt,.
descriptor, but the d%ggr‘ﬁﬁt’brs _c‘%ﬁlc%Bdal r RP Gk or P4n a @8 || sbject
structure teowgsggtf?di%tgort%g%our%tB%Oi4$ present in the second text file

15 list 351, but is empty with no content (descriptor 463 for
the artist information file and descriptor 464 for the lyrics
file) written therein. .A case in which an external device
writes the lyrics file descriptor is described here with
reference to Fig. 7 (b).

20 First, it reads the contents list 271 and obtains the
audio list ID ((1), (2)). Then, based on the audio list ID, it
reads the audio list 201 and obtains a pointer 326 to the
text file information for song B ((3), (4)). As a result, it is
known that the text file information for song B must be

25 written to the second object 354 of the second text file list
351. Data can then be entered (6) by the external device

specifying the second text file list 351 object and issuing a



Furthernore, text information and text files were given as exanples of an
AV data descriptor and described with 51 these presented in a |ist
~-Structure (title list 231 , first and second text file lists 381, 351 ),
but ‘ot her types of descriptors can be used. Furthernore, a lyrics file and
an artist information file 5 were given3qs exanples of text files in these
preferred enbodi nents of the invention, but these can be other types of
text files. Furthernore, in the preferred enbodi nents of the invention,
audio list 201 and first and second text file lists 10 381 , 351 are

descri bed r"é'scéhgt Scafmr%dr_r?éfe' )&g%{g?‘é" ‘?ﬁﬁﬁﬂ”t%d%?ﬁaﬂ@). : tB“téﬁteherdata

structures can be used. For e ere are cases ‘i n whi only audi o

list 201 apdnshosdid exdnti Feckivingdppataltlists at a level bel ow contents
list 271, and title list 231 is a ITst at the sanme hierarchical |evel as

the 15 contentdtl sRbulbubleaiobs @, that taeceisel ebr eH el mentsxpltitde
I nvention, lyrics file attribute information and artist information file

attribute lisf 35t isndeserboeld Wwerd ebuto acéess tol ehei filrsebi et . fibait by
using a directory object these 20 can be expressed as individual objects.
By meking |ﬂ$1b§68%/rmﬁnibleaacobjmpﬂ'&heldtlaypﬂhag'lmmearmm@urecan be

I ndi vidual ly control| ed. 52 CLAIMS 1. A data transm ssion and receiVving
appar atus for dénhdthif aM@Y ecivithgd@dea tnamemrsanonntandeniegeivigigal 5

interface, the d?ta transm ssion and receiving apparatus conprising:
apparatus according to the present invention, a recording

medium descriptor is expressed using a list structure when
accessing by way of a digital interface a recording medium
10 to which is recorded AV data, text data such as titles for
the AV data, or a text file sudh as lyrics for the AV data.
For the list structure, an individual list is generated for the
AV data descriptor, text data, and a text file descriptor, and
a pointer to a list of related text data and text file
15 descriptors is written to the AV data list object. If text data
corresponding to the AV data is not recorded to the
recording medium at this time, the objebts in the lists for

the text data, etc., are left empty.
By using a data transmission and receiving apparatus
20 according to the present invention in this way, text files and
text information that are attribute data of the AV data can
be accessed from an external device by following links from
the AV data descriptor. |In addition, because text
information and text files are written using the same
- 25 structure, text information and text files can be accessed
from an external device using the same procedure, and

access from an external device can be simplified.



a data storage neans for accumulating a first descriptor, which is a
descriptor for a content block recorded to a recording nedium 10 a |i st
~conversion neans for mutually converting a |list and descriptor stored by

t he 'dat a ‘st orage neans, and a data transm ssion and receiving neans for
sending and receiving a list converted Bg the |ist conversion neans through
the digital interface; 15 wherein the |1st conversion neans groups the
first descriptor into a third descriptor expressed i ndependently of the
content bl ock, and fourth descriptor other than the third descriptor,

gener at es pyf{K&Fmldrd, b@ﬂ&@&b”%erﬁéﬁlf BBp'é@tgpa%sgré'rrg%Pété&‘det@g'?fﬁznd

list block indicating the third ptor, wites erence

content bltoek iinld hert Bith@rdaesdti Phesriatiohl St headere 86réBY SRF O | 1 st
bl ock, and 25 wites link information to the reference to the content bl ock

in the thimretdesiarg phoediwma af sthikeailere ofthiehewkritest Iddstion &3n2.bé data
transm ssion and receiving apparatus for sending and receiving data through
an int er vehéterniigewal imntadvaoce t eh eat aanr amxhe ssabn dandi ceec giewhy
apparatus 5 conprising: a data storage neans for accunulating a first
descrd pt orWritgisca tidle ereodhien onfenadionrst content bl ock recorded to a
recordi ng nmedium and second descriptor, which is a descriptor for a second
content bl ock associated 10 with the first content block, a |ist conversion

means for tually converting a list and first and second descriptor stored
by the datggnsq%g-bé@-[h!eéns, and a data transnission and receiving neans for
sendi ng 15 and fegejyi |i.st.converted by the |ist cqnversion nmeans

t hr ough the di ﬁtist%/nttqgﬂasa@é,ss\'/\ﬂ@rﬁpﬁ fﬁge?(vg'?gcﬁnpafaqaﬁ REGRT Y Wips t he
first desgrd ptpr 4 a i i pt es iLndep of . { he
first conﬁgnt Ioﬂgﬂ},ﬂgndte%éﬁtcﬂ?ﬁjgégrigfo% he§F€ﬁ§ﬁq20F@ﬂ§%W?d 'é

desc{@ pt Orde § BFSEH! WALN Péf’érdé?ﬁcbh?osF‘and1 thid da aa:)}?dfﬁlﬂgthaqeﬁﬁfé ptor

into object units corresponding to indiv dual piteces of con ent, generates
a first |IéMMHh%tntnngOfthtéﬁeﬂféﬂéfrh Zhveenebhptier Hvj extambrek.ofa gecond

list block consisting of the third descriptor object block, a third |ist
consi sti nglata artrabjsecis sieny esamd i e ddiey iognt aptp Hidtks | A de mettrod
according to a fourth aspect of the present invention.
The basic operation of the data transmission and

15 receiving apparatus in Fig. 1 is the same as that of the
second embodiment. It is further assumed that the same
data as the second embodiment is recorded to the optical
disc 107. That is, the list structure generated by the list
conversion unit 109 is initially as shown in Fig. 4.

20 The operation of the data transmission and receiving
apparatus when song B is deleted is described here. In this
case, the second object 204 of the audio list 201, that is,
the object corresponding to song B, is deleted. As a result,
the content of the second object 204, that is, playback time

- 25 224, pointer 225 to the title, and pointer 326 to the text file

information, are also deleted. Then, .the destination to

which the title pointer 225 points, that is, second object



1~ 54 descriptor object block, and a fourthlist block consisting ofother
obj ects, andwites to anobject in the first list linkinformationto an
object in the second listcontainingthe third5 descriptor for
contentcorrespondingto an objectin the firstlist, and an object inthe
fourth Iistcontainingthe seconddescriptoggfor contentcorrespondi ngto an
objectin the firstlist. 10 3. A data transm ssion and receiving apparatus
for sending and receiving data through an intervening digital interface,
the data transm ssion and receiving apparatus conprising: a data storage

means for aEgymakatiiing ﬁsii2§t1,15ndfsﬁf%!0&8§tiﬁé$ii% 11D A HPSR tREOtekpr 2

first content block recorded to a recordi ng nedium and second descri ptor,

whi ch is a fiRscihpsondtoona FEROME CONEEENpoPhesk BRaPCIat ednd t Bellihdi I st
content block, a list conversion neans for nutually converting a I'ist 20

and first cobljeet@iHd desthiepsercaidragkyilehtisiags 1st aradglgBadelefdd. a
data transm ssion and receiving neans for ~ sending and receiving a |i st

converted Hyeléting sttheswersbpacteam etdnouotetdtindg githal ilprisd ad@le 25

wherein the |ist conversion neans groups the first descriptor into a third

descridt or EXPEEKBST Bhdegardiding ardist hefdimstticonfitetdblserkptan®63urt h

descri ptor other than 55 the third descriptor, respectively divides the

second, thif8, 2afRs vbuefntiigsabioyeroparatisy) dex thei dateotrapsonts sign o

i ndi vi dual egr'l ces_of content ener at errptﬁrgb' ect when said second,
e

5
third, or ftl tr_heﬁgé‘(:'ﬂ%t%?pa{)éé ﬁot”&ii?tag“ttrgﬁit gnanaed pndha es a
First Tist 1eondoiy 8s n S 999 hfter song B is deleted is as shown

in Fig. 8.

10 In this way, in a data transmission and receiving
apparatus according to the present invention, a recording
medium descriptor is expressed with a list structure when
accessing by way of a digital interface a recording medium
to which is recorded AV data, text data such as titles for

16 the AV data, or a text file such as lyrics for the AV data.
For the list structure, an individual list is generated for the
AV data descriptor, text data, and a text file descriptor, and
a pointer to a list of related text data and text file
descriptors is written to the AV data list object. Then, when

20 AV data is deleted, the object(s) in the title list and
object(s) in the text file linked from the object
corresponding to the deleted AV data are deleted at the
same time.

By using a data transmission and receiving apparatus

25 according to the present invention in this way, text files and
text information that are attribute data of the AV data can

be accessed from an external device by following links from



“descriptor object block, a second lIist block consisting of the third
descriptor object block, a third list consisting of 10 an object
representing the content block in the second descriptor object block, and a
‘fourth Ii'st bl ock consisting of other objects, and wites to an object in
the first list link information to an olygect in the second |ist containing
the third 15 descriptor for content corresponding to an object in the first
list, and an object in the fourth list containing the second descriptor for
content corresponding to an object in the first list. 20 4. A data

transm ssi ﬂ.peanq\\r,ecaé/tidwg agwr@bﬁrf or|pendiguitpad, r epeicd ngedatta xthr ough
an intervening digital interface, the data transm ssion and receiving

appar at us GOErThit[en adat aasker anesteane farigeunuisingigthel i sames
descriptor, which is a descriptor for a first content block recorded to a

recordi ng gedi eareind es@condo desrtiopt @ndwheékh fisea destrbet acdessadsecond
content bl ock associ at ed 56 with the first content block, a |ist

conver si onfreer@nsafore xterma || ydewhwer tisipg thet s ef i pEecasdrgaconad
descriptor stored by the data storage nmeans, and 5 a data transm ssipon and
recei 6i ng aeaves $ or fremdi ran an@ xtecviali ngevicest edAveR@d ByMEHAT gt
conversion neans through the digital interface; wherein the li.st. conversion
means groufisirthermese, skben AYr dakeoi s diete Hd8cti R fas&pritsiSed Ot

e iaks Beaty | b it eSTarnal G6%7Ee 87 etk (AR Ud BLPIp B
corresponding to the deleted AV data or descriptor (text
information or text file) because objects in the titie list and

10 objects in the text files linked from the object
corresponding to the deleted AV data are deleted at the
same time, and uniform list management can be facilitated.
In addition, content recorded to the recording medium can
be immediately reflected in the list.

15
Embodiment S

A data transmission and receiving apparatus according
to a fifth embodiment of the present invention is described
with reference to Fig. 1, Fig. 4 and Fig. 9. This embodiment

20 of the present invention is an example of a data
transmission and receiving apparatus and method according
to a fifth aspect of the present invention.

The basic operation of the data transmission and
receiving apparatus in Fig. 1 is the same as that of the first

25 embodiment. It is further assumed that the same data as in
the first embodiment is recorded to the optical disc 107.

That is, the list structure generated by the list conversion



“respectively divides the second, third, and fourth descriptor into object
units correspondi ng to individual pieces of content, 15 generates a first
Jist consisting of the fourth descriptor object block, a second |ist block
‘consisting of the third descriptor object block, a third list consisting of
an object representing the content bloclg4n the second descriptor object

bl ock, and a fourth list block consisting of 20 other objects, wites to an
object in the first list link information to an object in the second |ist:
containing the third descriptor for content corresponding to an object in

the first bbﬁ ,1£$:qsa{}1@g%ﬁ§t aisnaht&%ﬁqwtmgl i3t containing the second 25

descri ptor ten sponding to an Object in the first list, and

when a first CO?%eé‘t?ﬁaré?F‘ocﬁoa?_eme byatk tfansndissleretgad delcddiosnghe
I nal

object in the first T1st cating the first content descriptor, and the

object in b?géreé?tw ilsi tle SOAIE 198F€CFoT nat baskount whicH daoniked fisom t he
object int first list. 5 5. A data transm ssion and receiving apparatus
for sendi ngjdidede¢rtyi ag stat@ Bu cagd an sanhg vBbi nbndtigis atasetethece,
the data transm ssion and receiving apparatus conprising: 10 a data storage
means 5f or gsecwomid abibject 204t ofesaudpootistwB@h, i shatdéscripeoroBi®@cty
first content block recorded to a recording nedium  and secopd descri ptor,
which is acdesesipstndingr te seongl Eont bht AVOER dasHdcitMed RGP THB i r st

O et bl O g oml ot S 3L Pk EE R ool o P TPk 9 Tl o

oot B oS BAA s BRE S b5he SRS ADCRFAF 4bTOeF 2P

e e et SE SR ERARE R BT 6y bR, (IR 4PA s gl

Secorld tnioe g OH I HESFR8ECr R0 obi ect uni ts cortesponding to

individual pieces,ah&9AbPBL: like the first object 203 and second
object 604, the newly generated third object 605 comprises
playback time 627, title pointer 628, and text file
information pointer 629.

15 A third object 635 is newly generated in title list 231,
and a pointer (ID) to the third object 635 of title list 231 is
written to the title pointer 628. The content of third object
635 of title list 231 is the title 643 of song Bb. The content
of title 643 when the object is divided can be either simply

20 copied from the tile of song B, empty, or otherwise.

In addition, a new third object 655 is generated in
second text file list 351, and a pointer (ID) to the third
object 655 of second text file list 351 is written to the
pointer 629 to the title. The content of the third object 655

25 of second text file list 351 is the same as first object 353

and second object 354, and consists of lyrics file descriptor

665 and artist information file descriptor 666 for song Bb.



'58 generates a first list consisting of the fourth descriptor object block,
a second list block consisting of the third descriptor object block, a
-third l'ist consisting of an object representing the content block in the
second 5 descriptor object block, and a fourth Iist block consisting of

ot her objects, wites to an object in tﬁatfirst list link information to an
object in the second list containing the“third descriptor for content
corresponding to an object in the first 10 list, and an object in the
fourth list containing the second descriptor for content corresponding to

i videa 1l N DEARS g [fe AREL MR 1144 (0 P o BoL InER bRMg B 15" ' °

first Tistid dlivGalddidchie 599??5‘rd§§%rﬁg iar Loy %]Hf‘ptf' rﬁ?eCQBE—e’ét i1 0

second and third objects, diVvides an obJect in the sé€cond list I'inked from

the first opheginind aheouyticandafa fftrbn@bﬂrwtﬁméiip@ﬁﬁsa«%nwfphbﬁctsdm%t he
(0]

fourth list linked 20 fromthe first object into sixth and seventh j ects,
wites |ing wafsodiaided. tMdriee sfpricificang, sifxthe olyir¢essfil@ itsha pieeond

object, and wites link information to the fifth and seventh objects in the
t hi r ddobj ext format eoddaanimgndiimesi onf@nu atesai iorg Hppal ptics asthe
described in claim5, wherein the fourth or fifth object is a
lyrics file can be divided into two files based on that time
information. For example, if song B has a length of 180 (s)
before it is divided and it is divided into a song Bb of 60 (s)
from the beginning and a song Bb of the remaining 120 (s),
10 the lyrics file can be also divided into a lyrics file for song
Ba to time information 60 (s), and a lyrics file of song Bb
from 60 (s) with the new lyrics file descriptor written to
lyrics file descriptor 664 and 6686.
Furthermore, the artist information file (the text file
15 itself) for song Bb at the time point at which song B is
divided can be, for example, a copy of the artist information
file for song B or left empty. The content (the file size, for
example) of the Ilyrics file descriptor 665 or artist
information file descriptor 666 corresponding to song Bb is
20 determined by the state of this text file.

In this way, in a data transmission and receiving
apparatus according to the present invention, a recording
medium descriptor is expressed using a list structure when
accessing by way of a digital interface a recording medium

25 to which is recorded AV data, text data such as titles for

the AV data, or a text file such as lyrics for the AV data.

For the list structure, an individual list is generated for the



59 copy of

transm ssion and receiving apparatus as described in claim5, wherein the
sixth or seventh object is 5 a copy of the object in the third Iist before
division. 8 A data transm ssion and receiving apparatus as described in

the object in the second list before division. 7. A data

claim5, wherein the fourth, fifth, sixthgor seventh object is enpty.
A dat atransm ssi onand recei vi ngappar at us asdescri bed i nany of clainms 2to 8,

whereinlink informationto a third listis witten to thelist header ofthe

first list.

in any of AW datd desZripheretaxt®atdNiaid »teok fifeaddise riigtr Oand deo
data, 11. A data transm ssion and receiving apparatus as 20 described in
any of cl aiavs pbitnde8, tdherzei histheof hiredatedcrigkor distaa aeid enexti tfipe or
information. 12. A data transm ssion and receiving apparatus as

ot her text

15 10. A data transm ssion and receiving apparatus as descri bed

descri bed ides@pipdorsl bs neritten 80 terAVndadsotisdt ebj@stcatient when still

| mage or t(f&(t file.

5

10

15

20

25

V data is divided, a descriptor for the text data and text
file corresponding to the divided newly generated AV data
is added to the text data and text file descriptor list as a
new object. Then, link information to the newly generated
text data and text file descriptor object is written to the
object corresponding to the newly generated AV data.

By using a data transmission and receiving apparatus
according to the present invention in this way, text files and
text information that are attribute data of the AV data can
be accessed from an external device by following links from
the AV data descriptor. |In addition, because text
information and text files are written using the same
structure, text information and text files can be accessed
from an external device using the same procedure, and
access from an external device can be simplified.
Furthermore, when AV data is divided, an object in the title
list and an object in the text file are generated for the
divided newly generated AV data, and a link is made from
the newly generated AV data object. Therefore, even when
AV data recorded to a recording medium is divided by a
command from an external device, it is not necessary for
the external device to generate a descriptor for the newly
generated AV data or objects corresponding to the

descriptor (text information and text file), and uniform list

13. A data transm ssion and receiving apparatus for



60 sending and receiving data through an intervening digital interface, the
data transm ssion and receiving apparatus conprising: a data storage neans
-for accunul ating descriptors of 5 a content block recorded to a recording
medium a list conversion means for nutually converting a |ist and
descriptor stored by the data storage ngaps, and a data transm ssion and
recei ving nmeans for sending and receiving a list converted by the |ist
conversion nmeans 10 through the digital interface; wherein the |ist
conversi on means groups the descriptors into object units corresponding to

i ndi vi dual mpiregg® neé nGOahaNk i MmN RN PTRIRSs firlg 'San! bat pFORSHBE4NY of an
obj ect bl ock 15 of descriptors corresponding to content representing said
content bl ock, and a second list consisting of an object block of other

descriptor. 14. A data transm ssion and receiving apparatus as 20 descri bed

in claim1BEmbbdiment e content is still imge data, and content

representing the content block is a cover picture. 15. A data transm ssion
and recei ving aPpdriauly &S 0d s@éoor Abat riecedvang 8P,p avhetes racberdomgent i s
2L T %ixth 8 ibotimant of tha precant ingention ls destribed
with reference to Fig. 1 and Fig. 10. This embodiment of
the present invention is an example of a data transmission
and receiving apparatus and method according to a sixth
aspect of the present invention. The basic operation of the
10 data transmission and receiving apparatus in Fig. 1 is the
same as that of the first embodiment. In the following
description, a still image is used as an example of a
content block, a first still image list as a first list, and a
second still image list as a second list.
15 It is here assumed that audio data (songs A, B) and
still image data (A to C) are recorded to optical disc 107.
The structure of the list generated by list conversion unit
109 is shown in Fig. 10. Fig. 10 is a schematic diagram
showing the structure of contents list 271, audio list 201,
20 and still image list 631.

The contents list 271 is a list of the entire content
recorded to optical disc 107. The contents list 271 contains
first to third objects 273 to 275. First to third objects 273 to
275 are directory objects, and respectively have audio list

25 201, first still image file list 781, and second still image file

list 751 as a list one hierarchical level lower.

The audio list 201 consists of a list header 202, first



61 sending and receiving data through an intervening digital interface, the
data transm ssion and receiving apparatus conprising: a data storage neans
Afor accunul ating descriptors of 5 a content block recorded to a recording
medium a |list conversion neans for mutually converting a list and
descriptor stored by the data storage na ns, and a data transm ssion and
recei ving nmeans for sending and receivi § a list converted by the Iist
conversion nmeans 10 through the digital interface; wherein the |ist
conversi on means groups the descriptors into object units corresponding to

i ndi vi dual , pi ent i h )

ol ock oo b2 8 cBN Che st "4BIRE 2T, "B (HiRie ¥Ho'nls ¢ L?lts??kan
ck does” 1 . HPEe o i O et '

17k dat S tioSER Q8 BRI R bBNG ABISE 20, GBrEESHIRUCke BREBITET

16, whereitp tgescHpedF foralhQgdat A MnYl d8o qata. |1 ﬁedag(?é‘r 202

transm ssion and receiving apparatus as described in any of alms 1to 17,
wher ei n t oo mgdsdisngh @SnEAben oF @bjepts c2l 3di 5F.thif. eRatiphet fR@pE1 SSi on

and receiving nmethod for sending 62 and receiving data through an
i nt eryeni rayelityia domgserface, the data transm ssion and receiving nmethod
conprising: a data storage step for accumulating a first descriptor, which
is a descriptorFitet @bhjenter20Bl adid r secoded dbjact 26xbrdesgewdvehy a
| ist conversion step for nmutually converting a |i st
comprise descriptors (é.g., playback time, date and time of
recording, data format) 221 and 224 for the respective
songs A and B.
10 The first still image file list 781 comprises list header
782 and first object 783. First object 753 corresponds to
still image A, and contains still image A descriptor (e.g.,
data size, data format) 791. Still image A for which a
descriptor is contained as a first object is a still image
15 representative of the overall disc, such as a jacket picture.
A still image such as this is used for reproduction when the
disc is stopped, for example. It should be noted that while
the first still image file list 781 is shown here having only
one object, the number of objects is determined by the
20 number of still images recorded to disc representing the
disc overall.
It should be noted that if there is no still image data
representing the recording content, firét still image file list
781 prepares at least one empty object.
25 The second still image file list 751 comprises list
header 752, first object 753, and second object 754. First

object 753 and second object 754 correspond respectively



and descriptor stored by the data storage step, and a data transm ssion and
receiving step for sending and receiving a list converted by the |ist
conversion step 10 through the digital interface; wherein the |ist
conversion step groups the first descriptor into a third descriptor
expressed i ndependently of the content Blgpck, and fourth descriptor other
than the third descriptor, 15 generates a first list indicating the fourth
descriptor and a second list block indicating the third descriptor, wites
a reference to the content block in the third descriptor to a |ist header

Co the content Bl aRES s i & nimasucaEie ol 0159 A Belethd cab et €47 TS,

to the content block in the third des pt or

list. 25 28lsd\ o baln étnsdlé§§'rW&ngfgc,eid‘éit%g.sr?‘z’bhoﬂaiQrftqj@ﬂggf'?éqq

receiving data through an interveni i'gital interface,
t ransmi ssi 06 3afwr rsdcki v ag eetBo¢ cpeBpiedtigely. 63 a data storage step for
accunmul ating a first descriptor, which is a descriptor for a first content
bl ock recorded A8 @ riesultt,ngexealuse andeseroptodepsranhe .tovacRtilg a
descLépton for a_second content block associated with the 5 first content
bl ock? a 1iMR@9€Her EeBResedptingr that eatine disceis imgitbehi &g farst itfist and
second descriBtor.Ttored by the data storage step, and a data transm ssion
and recei Vihg98t efi'orl18Endi&Y, avheo racetilingimalgest fdenvdetsaxtipyot he
| i st conv§¥§ipn stg througg.the digiﬁaL interface; wherein the |ist
conver si od “FESGP ﬁ& e disetovesall gsoprcaresad: Arom dsscekpeonal
expressed | n tly of the fi ontent bl ock, and fourth descriptor
ot her thand%Tg&EO%eqﬁ% rcé)ratees%r? df‘?){,%?% IS rea(? and the 1D of the first
still image Hst781isread,andthenthefhstsﬁ”image list
10 781 is accessed. In addition, to reproduce data from a still
image file representing the overall disc, contents list 271 is
read and the ID of still image list 781 is read, then still
image list 631 is specified, and a reproduce command (data
output command) is sent to the data transmission and
16 receiving apparatus from the external device.
Accessing each of the still images can be
accomplished using the same procedure.
In this way, in a data transmission and receiving
apparatus according to the present invention, a recording
20 medium descriptor is expressed with a list structure when
accessing by way of a digital interface a recording medium
to which AV data and still image data, for example, are
recorded. For the ljst structure, individual lists are
generated for the descriptors of the AV data, still image
25 data representing the disc, and other still image data.'
Furthermore, when a playback command specifying an

AV data list is sent from an external device, playback starts



respectively divides the second, third, and fourth descriptor into object
units corresponding to individual pieces of content, generates a first |ist
consisting of the fourth 20 descriptor object block, a second |ist block
consisting of the third descriptor object block, a third list consisting of
an object representing the content bl ock Az the' second descri ptor object
bl ock, and a fourth list block consisting of other objects, and 25 wites
to an object in the first list link information to an object in the second
list containing the third descriptor for content corresponding to an object

inthe firsfrom thde | ASA . kect. | heg fourth. Iist containing the
second descri p[tnor6‘1fborp‘§/£)n(%§tr‘1§i gggfgégo%rpo*ﬂ-bétgoa Buf St Phled @tr sﬂq‘q i st.

5 21. A dat begiarsimg Dfotha@nf v eGiig/ijyg nethod for sending and receiving
data through an intervening digital intérface, the data transm ssion and

recei ving met hodBgongsiirsd rg: datdafh 56 #Yid t ing a,.first
descriptor, which'is ar?escri ptor for alfig(r?gtﬁ %E.'n({ g’{ﬁé%f‘ﬂﬁﬂ ?%%8%&@(5“150 a
10 recor di ngcesdidimg dnd thecpre stascrihleatti owhii ANt h & ScqLpL0 a
second _content bl ock associated with the first contenﬁvgﬁbcﬂ?% Hé?ks
conver Si on BPép FHoaiated | witbnAvt idata tast Bed rhiahdgeqd L?éei?ftgdthe
descriptor stored bé the data storage 15 step, and a data transmSsion and

recei ving st8F¢oM nde&edipedeini tye as econ doomds 6 étmiyh tt e r! Hat a
interface; wherein the |list conversion

conversi on t.hrough the djigital ]

step gr oupsg%ﬁg)cf'ﬁt?gj 2’6”&\95‘& i pdatai nkist astmietltes aniifo omigxpeeass esle

i ndependent,lé/cmt tt%ed first content block, and fourth descriptor other than
the third deseripts: B0 AGCRPY 8N R HEmrHEm®, whend acoes§ugt h

content “p 2 EBINCEY AN WRRELISORRR SR o cbitahneatch T i
descraptor does mgrtiegtilod, SHy STBAHE' 8™ data transmission and
receiving apparatus according to the present invention,
synchronized playback of AV data, data associated
therewith, and data not associated therewith can be easily
accomplished because the list formats are the same.
15 An example of this is described below.

The structure of a list that list conversion unit 109
generates using the data transmission and receiving
apparatus shown in Fig. 1 is shown in Fig. 4, but the still
image list is as shown in Fig. 10. Moreover, in addition to

20 the lists shown in Figs. 4 and 10, the list conversion unit
109 generates the program playback list 901 and
synchronized program playback list 951 in Fig. 11.

The program playback list 901 is a list for wr'iting the
playback timing of still image data for audio data.

25 The program playback list 901 comprises a list header
902, first object 903, and second object 904. First object

903 and second object 904 are here directory objects, and



" 65 generates a first list consisting of the fourth descriptor object block,
a second list block consisting of the third descriptor object block, a
.-third list consisting of an object representing the content block in the
second 5 'descriptor object block, and a fourth list block consisting of

ot her objects, and wites to an objectldglthe first list link information
to an object in the second list containing the third descriptor for content
corresponding to an object in the first 10 list, and an object in the
fourth list containing the second descriptor for content correspondi-ng to
an obj ect .} S hiSsthhist . d 1S $1 d Ce \H t hod
for sendi F\%gfg}gﬁgé!%cg%\yi@n&@%ﬁph A%gtryﬁﬁmr{?%ree@nﬂgaQ?gﬁr\gé}i%n’ﬁgrface,

the data b'lé?b@cﬂ@ilpé‘t BYD { €GRhVE N Ya FELIBRe FQBRId|S|iBYs. @ data storage step
for accunulating a first descriptor, which is a descriptor for a first

content block Pee@ydatl pPapbaedondtna et wmligndt s@dendd ldpswidrptivan wWhi ch
Is a 20 descriptor for a second content bl ock associated with the first
content blistkheadest9@2nuérprogranepp faybavkubidty Sohverdnsista Idfsta and
first and second descriptor stored by the data storage step, and 25 a data
tranéni ssliei drebdecePvig fitslp dbjeckr@i 8g amd reeeiovichgobjeicét Sdchvert ed
by the list conversion step through the digital interface; 66 wherein the
|ist convbntoomadiep divupg tablfiisagesdstpklorimagse aAuhiBd déschept or
expressed i ndependently of the first content block, and fourth gsscr' pt or
other thahePREAUFed $atshpeBized tosdest vabyegatyviddbd (BHeNGcHd,Oft hird,

and fourth d socr”éott %rm nt o obijt?é:'h H_r]n tthsegg r§%%ocr}9fcnaqllt o j.ndividual ap| eces

of cont enfY is wr y, these are
pointer to object 753 corresponding to still image A and
10 object 754 corresponding to still image B. It is here

assumed that a descriptor is written to optical disc 107 so
that still images B, A are presented for song A at a certain
timing as shown in Fig. 12.
Information for a still image (still image A) to be
15 reproduced synchronized to second object 204 (song B) of
audio list 201 is written to program playback list B921. That
is, a pointer, 948, to a descriptor (object 754) for still
image A is written to first object 923.
The synchronized program playback list 951 is a list
20 for indicating that audio data, still image data, or a text file,
for example, are reproduced synchronized. The
synchronized program playback list 951 consists of a list
header 952, first object 953, and second object 954. The
number of a list to be reproduced synchronized is specified
25 in list header 952. Because audio list 201, second text file
list 351, and program playback list 901 are to be

reproduced synchronized here, the number of these three



generates a first list consisting of the fourth descriptor object block, a
second |ist block consisting of 10 the third descriptor object block, a
third |ist consisting of an object representing the content block in the
second descriptor object block, and a fourth |list block consisting of other
objects, wites to an object in the first %ist link information 15 to an
object in the second list containing trmaﬂ ird descriptor for content
corresponding to an object in the first list, and an object in the fourth

| ist containing the second descriptor for content corresponding to an

obj ect in thatbi a3te IWEitteANdo2Q; whe LS ntept in the content block
is deleted, deletes the o(te)j egto ﬂhg\?h@uﬁ@gg Iblés:f i‘ﬁﬁlecaﬁli‘ ehe Pfréhe
cont ent desebijetbs ,waitdehhen ot £t i nd Jd St and. the object in the
fourth Iist i nked from the oby £ Ihrel 11> e0Nend 3fri 88l Mt nki e ot

transm ssi n@ncceeoong wobjeast 04 sEels recei yi dat a,t hrough an
intervening digital int erface,J ,. 67 the ggtsyspgﬁsg%%}s?%neééﬁd?gcgpvi ng

met hod conp? iS¢ 1§: acamplssbregersteption ascymehihi id | riptor,
whi chnj?s a descriptor. for a first content bl ock recorggcfa‘tdd g%’eggﬁgﬁgg

medi un? and'4BRBH UdScwirptten tanfiristi ebje bt d@58r i phar ob§ecd §ERPHE COHNt ent
bl ock associated with the first content block, a |ist conversion step for

mut ual |y cofv&F e 20| PeCeHd abjeet &M second descriptor stored by the
dat a storage St &Ry d 10 a data t:cfmsrri ssion and receiving step for

sendi ng and recel VH%S SYPENTOMN z&d ePNRQta® | ipda yboanwier slish &P t hs ough
the digitalgd -face, erein _the |list conversion step groups the first
descri ptor iél?%ﬁgé'?hiaf'a&ge c HBV&@%&pP&@@aanﬁdewenagmn ywolsthoé tdetd ir st
content bl aelnsFHrsd th ripior _other than the third descriptor,
respectively divi des%e sgggq’:\d, {gf’?b‘,"%d f GRR&AMYLser i pthei nt datg ect

units10:orresan@<ﬂrhmsifochié‘HidVir@‘éaéiving apparatus determines from the
list header 952 of synchronized program playback list 951
that the list is to be reproduced synchronized, and
reproduction of audio data, still image data, and lyrics file
is accomplished as shown in Fig. 12 in a sequence and
16 playback timing written to each list.

In addition, to change the still image data playback
timing, for example, in Fig. 12 from an external device, a

change is made to the program playback list 901.
In this way, in a data transmission and receiving
20 apparatus according to the present invention, a recording
medium descriptor is expressed using a list structure when
accessing by way of a digital interface a recording medium
to which is recorded AV data, still image data, or a text file
such as lyrics for the AV data. For the list structure,
25 individual lists are generated for the AV data, still image
data descriptor, and a text file descriptor. Then, at what

timing and for what period still image data is presented



" pi eces of content, 20 generates a first list consisting of the fourth
descri ptor object block, a second list block consisting of the third
_descriptor object block, a third Iist consisting of an object representing
" the content block in the second descriptor object block, and a fourth |ist
bl ock consisting of 25 other objects, wdtes to an object in the first |ist
link information to an object in the second list containing the third r.
i- , 68 descriptor for content corresponding to an object in the first
list, and an object in the fourth list containing the second descriptor for

content cqrrespondi n | ' e ki rgtridtiesd . d \mejh'st
content | Utrﬁlzacoalt\ggt&%l%cl{%ﬁ%l\"/lbggtcﬁi r%tgij zltétl:dotlr?? arﬁnt r?ilsrd conﬁaeﬂr?t,

di vi des afii jegitgti N g fi ehi sta i ngilggbidek t he ofartd hddesfayr pt or
for the fPJé&SLaoﬂ?enfltsithto second and t hi rdgob?ects, di vides an object in

the secondghirgiqdditgdatl Anonyihe flisst t@itectiléntist,ownd gmbgidmh
obj ects, divides an Object in the fourth list linked fromthe first object

into sixthanehHerNenist obyaehs onizietdesid i nacient edmafiam tant texterah and
sixth objects in the second object, and 15 wites link information to the

fifth and gepwierg,h OB edatan tetellt himagmj ebata 24 and datext r sHeni &ion and
recei ving nmethod as described in claim23, wherein the fourth or fifth
obj ect israproduced synchronized. The same still image list and text
list can be used for synchronized playback and non-
synchronized playback.
It should be noted that an optical disc has been used

10 by way of example as the recording medium in the preferred
embodiments of the present invention, but if the recording
medium records descriptors and data descriptors, the
recording medium can be, for example, a magnetic disc,
magnetic tape, or semiconductor memory.

15 Furthermore, in the preferred embodiments of the
present invention the recording medium has been described
for handling audio data as the AV data content, but the
recording medium can be for handling video data or still
images.

20 Furthermore, in the preferred embodiment of the
invention a configuration in which descriptors stored to the
data storage unit 104 are converted by the list conversion
unit 109 to a list when an external device accesées the
descriptor, but the descriptors can be already stored in a

25 list structure to the data storage unit 104.

Furthermore, text information and text files were given

as examples of an AV data descriptor and described with



20 copy of the object in the second |list before division. 25. A data
transm ssion and receiving nethod as described in claim23, wherein the
.8i xth or seventh object is a copy of the object in the third list before
division.” 25 26. A data transm ssion and receiving nmethod as described in
claim 23, wherein the fourth, fifth, sixsth or 69 seventh object is
enpty. 27. A data transm ssion and receiving nethod as described in any of
clainms 20 to 26, wherein link 5 information to a third list is witten to
the list header of the first list. 28. A data transm ssion and receiving

method as (tessei pedsightay iof £11@k s dtrdb,(ther gigy ol ,Cf?'i‘m“tar%&’db' ock

is audi o data or video data. 29. A datatransm ssionandrecel Vving netho
asdescri beslecoad/ dext! afifel9lisad6, 38her eBis the bhitr ddereri piyppesSapggont ent
title orothertext information. 15 30. A data transm ssion and receivVving

met hod as descripbars cambefusedi.ns 19 to 26, wherein associ ated content
is astill image or text file. 20 31. A data transm ssion and receiVving

nmet hod for sendfH§tR@IMGIEI @ hyrids £ikehraoudhaanar titsdr refrd gy adii gy t £ille
interface, the data transm ssion and receiving nethod conprising: a data
st or aée st¥E Meord ¥ @UndISat e xg mRkesi Sfortexdf falawnirntheiseckpreterird to a

recordi ng nediu
g em%omments of the invention, but these can be other types

of text files.

Furthermore, in the preferred embodiments of the

invention, audio list 201 and first and second text file lists
10 381, 351 are described as lists at a level below contents

list 271, but other structures can be used. For example,

there are cases in which only audio list 201 and second text

file list 351 are lists at a level below contents list 271, and

title list 231 is a list at the same hierarchical level as the
16 contents list.

Furthermore, in the preferred embodiments of the
invention, lyrics file attribute information and artist
information file attribute information are both written to a
text file list object, but by using a directory object these

20 can be expressed as individual objects. By making these
individual objects, data playback and output can be

individually controlled.



25 a list conversion step for nutually converting a list and descri ptor
stored by the data storage step, and a data transm ssion and receiving step
for sendi,ng and ., 70 receiving a list converted by the |ist conversion
step through the digital interface; wherein the |list conversion step groups
the descriptors into object units corresppnding to individual pieces of 5
content, and generates a first |ist consisting of an object bl ock of
descriptors corresponding to content representing said content block, and a
second |list consisting of an object block of other descriptor. 10 32. A
data transm ssion and receiving methqglp agpfgscribed in claim31l, wherein
the content is still image data, and content representing the content bl ock
is a cover picture. 15 33. A data transm ssion and receiving nmethod as
described in claim31, wherein the content is a text file. 34. A data
transnmi ssi oh. andAr edaitei ngr amsinoids Siom senddngr @0eanth ¢ eCappiat@ tdiat a fohr ough

an intervening digital interface, the data transm ssion and receiving

met hod conp?@BidGY Rridt sesedving statam ftdr cacghmaratinte rdeatinpt argitell a

conteng bl Oi%lierr?ggreqe%teo garth?rrginr;gminsegiiounm and receiving apparatus
comprising:

a data storage means for accumulating a first
descriptor, which is a descriptor for a content block
recorded to a recording medium,

10 a list conversion means for mutually converting a list
and descriptor stored by the data storage means, and

a data transmission and receiving means for sending
and receiving a list converted by the list conversion means
through the digital interface;

15 wherein the list conversion means groups the first
descriptor into a third descriptor expressed independently
of the content block, and fourth descriptor other than the
third descriptor,

generates a first list indicating the fourth

20 descriptor and a second list block indicating the third

descriptor,

writes a reference to the content block in the
third descriptor to a list header of the second list block
and

25 writes link information to the reference to the
content block in the third descriptor to a list header of the

first list,



a list conversion step for nutually converting a |ist 25 and descri ptor
stored by the data storage step, and a data transm ssion and receiving step
for sending and receiving a list converted by the list conversion step

71 through the digital interface; wherein the list conversion step groups
the descriptors into object units correggonding to individual pieces of
content, and 5 when content representing the content bl ock does not exist)
generates a first list of which the object is an enpty object, and a second
list consisting of a descriptor object block. 10 35. A data transm ssion
and receiving nmethod as described in claim34, wherein the content is audio
data or video data. 36. A data transm ssion and receiving nethod as 15

described 2n ank ofathai trad®miesdbn WeATE 'rd b&iVierPr dh pp aFeduem ifpran
?Rtslv?aAlh. ilzs ;édMgAaﬂd Atie EeA8i@g Ad@tA( . thrafu gth{ .rAUntariy.eM iing\l o i @Al . Ah.
Ay. AY. A2. Ay. Ay. A3SE. Al . A3, E. AF. AY. AS. Af . Al . Au, 2. A3f . AUE. AF. Af. A
f.A{f.A {yinderfgseastheaydata. Aransmission and receiving apparatus
f.AFy, Ay.ASY. Al f 2. AS. AY. A AFy. AF. A&2. A" . As. A AS. Al (. A{. AUy. AY. AY. A. Al . A3. Ar
FHX69M pg Gomprising:
~a data storage means for accumulating a first
descriptor, which is a descriptor for a first content block
recorded to a recording medium, and second descriptor,
which is a descriptor for a second content block associated
10 with the first content block,

a list conversion means for mutually converting a list
and first and second descriptor stored by the data storage
means, and

a data transmission and receiving means for sending

15 and receiving a list converted by the list conversion means
through the digital interface;

wherein the list conversion means groups the first
descriptor into a third descriptor expressed independently
of the first content block, and fourth descriptor other than

20 the third descriptor,
respectively divides the second, third, and fourth
descriptor into object units corresponding to individual
pieces of content,
generates a first list consisting of the fourth
25 descriptor object block, a second list block consisting of
the third descriptor object block, a third list consisting of

an object representing the content block in the second
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recorded to a recording medium, and second descriptor,
which is a descriptor for a second content block associated
with the first content block,
a list conversion means for mutually converting a list
20 and first and second descriptor stored by the data storage
means, and
a data transmission and receiving means for sending
and receiving a list converted by the list conversion means
through the digital interface;
25 wherein the list conversion means groups the first
descriptor into a third descriptor expressed independently

of the first content block, and fourth descriptor other than
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the third descriptor,
respectively divides the second, third, and fourth
descriptor into object units corresponding to individual
pieces of content,
5 generates an empty object when said second,
third, or fourth descriptor does not exist at said separation,
generates a first list consisting of the fourth
descriptor object block, a second list block consisting of
the third descriptor object block, a third list consisting of
10 an object representing the content block in the second
descriptor object block, and a fourth list block consisting of
other objects, and
writes to an object in the first list link information
to an object in the second list containing the third
15 descriptor for content corresponding to an object in the first
list, and an object in the fourth list containing the second
descriptor for content corresponding to an object in the first

list.

20 4, A data transmission and receiving apparatus for
sending and receiving data through an intervening digital
interface, the data transmission and receiving apparatus
comprising:

a data storage means for accumulating a first

25 descriptor, which is a descriptor for a first content block
recorded to a recording medium, and second descriptor,

which is a descriptor for a second content block associated
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and first and second descriptor stored by the data storage
means, and

5 a data transmission and receiving means for sending
and receiving a list converted by the list conversion means
through the digital interféce;

wherein the list conversion means groups the first
descriptor into a third descriptor expressed independently

10 of the first content block, and fourth descriptor other than
the third descriptor,

respectively divides the second, third, and fourth
descriptor into object units corresponding to individual
pieces of content,

15 generates a first list consisting of the fourth
descriptor object block, a second list block consisting of
the third descriptor object block, a third list consisting of
an object representing the content block in the second
descriptor object block, and a fourth list block consisting of

20 other objects,

writes to an object in the first list link information
to an object in the second list containing the third
descriptor for content corresponding to an object in the first
list, and an object in the fourth list containing the second

25 descriptor for content corresponding to an object in the first
list, and

when a first content in the content block is
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deleted, deletes the object in the first list indicating the
first content descriptor, and the object in the second list
and the object in the fourth list linked from the object in the

first list.

5. A data transmission and receiving apparatus for
sending and receiving data through an intervening digital
interface, the data transmission and receiving apparatus
comprising:

10 a data storage means for accumulating a first
descriptor, which is a descriptor for a first content block
recorded to a recording medium, and second descriptor,
which is a descriptor for a second content block associated
with the first content block,

15 a list conversion means for mutually converting a list
and first and second descriptor stored by the data storage
means, and

a data transmission and receiving means for sending
and receiving a list converted by the list conversion means

20 through the digital interface;

wherein the list conversion means groups the first
descriptor into a third descriptor expressed independently
of the first content block, and fourth descriptor other than
the third descriptor,

25 respectively divides the second, third, and fourth
descriptor into object units corresponding to individual

pieces of content,



10! QB&s$10%&! ()-! H3&sS$L0%& ()-! >3&s$L0%R ()-! +MB&S$10%& () -! +3&s$1L0%& () - @
0% ()-'.X k./00000yk] CO09@0%& ()- 10## 10## 10##

WB( $10%##& ()-!!3($1L0%& () -

@Eglow‘()fg ! 3&s§$10%&' (§20ulll 22233"<] Q009@ Cl t $10%&' ()-Z! 91 t $109%&' ()-ZI t $
109&' ()-2Z! 4l t$109%& ()-Z 5

109%&' 8-&‘ | 109& ()-gé333344454b4j R0O0O0! Y($1%%&' ()-$Y(S$L0%& ()-! Y($L10%& () -$Y
($10%& ()-! Y($10%& () - b4udv444444t ROOO! Y( $109%& () - ! Y($10% () - SY($109%& ()-Y
($109& ()-$! Y($10%& () - 445' 5(5T5f 5g5t R 00! Y$! Y($109%& () - Y($109%& () -$! Y($10%
& () - Y($10%& () - $95555%si AXDO! Y SHOLE (1)stB! YoRIURIA - oj< $§r§>9{,& fQLE%Y(MO
%' ()-' Y($109%& ()-6UB&SE' 6(6)6*6, 6. 6_>0! Y($1 YSI0% & ()=s Y10% & ()-F 10 10
10Y($10%& (HeBCY(B10vROP) e ch16066KE 747 |{e caLY lisy BIOGRE QS sYYHE0%E () -
Y 10%& (): Y,M109%& ()- Y L& 10% & ()- YS 10% & ()-Yr88: 7:5 ;| [:->10
6$10% & ()-thve, Ehirebo@e sbriptorlaob i dl) -b o'kl 0% &HiydSIistS LA K thn  of

Yy $10% & ()-S;; ;15 <==bA>10' F $109%&& ()- @ YLS109&& ()-T L$10% & & ()-T

YF 109&8: () - anL00kke ¢} - F&p'rg@'eﬂuygsms(&sgqntmo&bswkoo/(«&&' the 3&KOM@L () -
YFO&! 1098& ()-s Y>F $109%8& ()- Y& 109%&& () - . o

YF $1098&' (%@fﬁém hm&@%o%w&'a( foustd Jistesax i )ocaB $1Diets &f( ) -
Y3" 9! 10% (Y- Y.

10%$s &' ?fﬁb’&b@%@%&% CsWO01@®$10%$s& () - @$10%$s& () -r $@$10%$s&' ()

. 0 Y () - 0 () -*C X@D1 $10%$s& () - @$10%3Ps
&) 15G310% 358 () WELRALELE P BCCRDSER 01 b Db 3 r(&_mar@mloi/%
e o ouieted (apis Sidrethe (La@HE*aist LoAPLNGISHE |FITGE®

y 0 ' ' 0 ' A FE HHEH: .
(510905 dbs@MMEISE Lyrka NS TSI BHSRID Hho res
<$1098/9$ V& (i3t HRAIH& AWM B jed ¥ 1n Oh eﬂ@%?ﬁif@qiel-co%'t,aﬁ;%’@&uﬁé- se¥¥nd
$109%t&' ()-- | $10%t& ()-- , 9! 10%#z& ()- LM 10%#z& ()-

WLMZN[ N\ N] N4 Bls OOt e f&r! 4Ot &R1 8 ¢ yre B HPimlgdt & h- object in the first
s10% k& & (I)_-;(lo#lc?#lo# Yl $10%t& ()-- JI
ISt, an

when first content in the content block is divided
into second and third content, divides a first object in the
16 first list indicating the fourth descriptor for the first content
into second and third objects,
divides an object in the second list linked
from the first object into fourth and fifth objects,
divides an object in the fourth list linked
20 from the first object into sixth and seventh objects,
writes link information to the fourth and
sixth objects in the second object, and
writes link information to the fifth and
seventh objects in the third object.
25
6. A data transmission and receiving apparatus as

described in claim 5, wherein the fourth or fifth object is a
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12. A data transmission and receiving apparatus as

described in any of claims 1 to 8, wherein associated

25 content is a still image or text file.

13. A data transmission and receiving apparatus for
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wherein the list conversion means groups the
descriptors into object units corresponding to individual
pieces of content, and
generates a first list consisting of an object block
15 of descriptors corresponding to content representing said

content block, and a second list consisting of an object

block of other descriptor.

14. A data transmission and receiving apparatus as
20 described in claim 13, wherein the content is still image

data, and content representing the content block is a cover

picture.

15. A data transmission and receiving apparatus as

25 described in claim 13, wherein the content is a text file.

16. A data transmission and receiving apparatus for
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5 a content block recorded to a recording medium,
a list conversion means for mutually converting a list
and descriptor stored by the data storage means, and
a data transmission and receiving means for sending
and receiving a list converted by the list conversion means
10 through the digital interface:
wherein the |list conversion means groups the
descriptors into object units corresponding to individual
pieces of content, and
when content representing the content block does
15 not exist, generates a first list of which the object is an

empty object, and a second list consisting of a descriptor

object block.

17. A data transmission and receiving apparatus as
20 described in claim 16, wherein the content is audio data or

video data.
18. A data transmission and receiving apparatus as
described in any of claims 1 to 17, wherein the recording

25 medium is an optical disc.

19. A data transmission and receiving method for sending
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of the content block, and fourth descriptor other than the
third descriptor,

15 generates a first list indicating the fourth
descriptor' and a second list block indicating the third
descriptor,

writes a reference to the content block in the
third descriptor to a list header of the second list block,

20 and

writes link information to the reference to the
content block in the third descriptor to a list header of the

first list.

25 20. A data transmission and receiving method for sending
and receiving data through an intervening digital interface,

the data transmission and receiving method comprising:
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and first and second descriptor stored by the data storage
step, and-
a data transmission and receiving step for sending and
10 receiving a list converted by the list conversion step
through the digital interface;
wherein the Ilist conversion step groups the first
descriptor into a third descriptor expressed independently
of the first content block, and fourth descriptor other than
15 the third descriptor,
respectively divides the second, third, and fourth
descriptor into object units corresponding to individual
pieces of content,
generates a first list consisting of the fourth
20 descriptor object block, a second list block consisting of
the third descriptor object block, a third list consisting of
an object representing the content block in the second
descriptor object block, and a fourth list block consisting of
other objects, and
25 writes to an object in the first list link information

to an object in the second list containing the third

descriptor for content corresponding to an object in the first
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list, and an object in the fourth list containing the second
descriptor for content corresponding to an object in the first

list.

21. A data transmission and receiving method for sending
and receiving data through an intervening digital interface,
the data transmission and receiving method comprising:

a data storage step for accumulating a first descriptor,
which is a descriptor for a first content block recorded to a
recording medium, and second descriptor, which is a
descriptor for a second content block associated with the
first content block,

a list conversion step for mutually converting a list
and first and second descriptor stored by the data storage
step, and

a data transmission and receiving step for sending and
receiving a list converted by the list conversion step
through the digital interface:

wherein the Ilist conversion step groups the first
descriptor into a third descriptor expressed independently
of the first content block, and fourth descriptor other than
the third descriptor,

respectively divides the second, third, and fourth
descriptor into object units corresponding to individual
pieces of content, |

generates an empty object when said second,

third, or fourth descriptor does not exist at said separation,
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generates a first list consisting of the fourth
descriptor object block, a second list block consisting of
the third descriptor object block, a third list consisting of
an object representing the content block in the second
descriptor object block, and a fourth list block consisting of
other objects, and

writes to an object in the first list link information
to an object in the second list containing the third
descriptor for content corresponding to an object in the first
list, and an object in the fourth list containing the second
descriptor for content corresponding to an object in the first

list.

22. A data transmission and receiving method for sending
and receiving data through an intervening digital interface,
the data transmission and receiving method comprising:

a data storage step for accumulating a first descriptor,
which is a descriptor for a first content block recorded to a
recording medium, and second descriptor, which is a
descriptor for a second content block associated with the
first content block,

a list conversion step for mutually convertin‘g.a list
and first and second descriptor stored by the data storage
step, and

a data transmission and receiving step for sending and
receiving a list converted by the list conversion step

through the digital interface;
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descriptor for content corresponding to an object in the first
list, and

20 when a first content in the content block is

deleted, deletes the object in the first list indicating the
first content descriptor, and the object in the second list
and the object in the fourth list linked from the object in the
first list.

25

23. A data transmission and receiving method for sending

and receiving data through an intervening digital interface,
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a list conversion step for mutually converting a list

and first and second descriptor stored by the data storage
step, and

10 a data transmission and receiving step for sending and
receiving a list converted by the list conversion step
through the digital interface;

wherein the |list conversion step groups the first
descriptor into a third descriptor expressed independently

15 of the first content block, and fourth descriptor other than
the third descriptor,

respectively divides the second, third, and fourth
descriptor into object units corresponding to individual
pieces of content,

20 generates a first list consisting of the fourth
descriptor object block, a second list block consisting of
the third descriptor object block, a third list consisting of
an object representing the content block in the second
descriptor object block, and a fourth list block consisting of

25 other objects,

writes to an object in the first list link information

to an object in the second list containing the third
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into second and third objects,
divides an object in the second list linked
10 from the first object into fourth and fifth objects,
divides an object in the fourth list linked
from the first object into sixth and seventh objects,
writes link information to the fourth and
. sixth objects in the second object, and
16 writes link information to the fifth and

seventh objects in the third object.

24, A data transmission and receiving method as
described in claim 23, wherein the fourth or fifth object is a

20 copy of t'he object in the second list before division.

25. A data transmission and receiving method as
described in claim 23, wherein the sixth or seventh object
is a copy of the object in the third list before division.

25
26. A data transmission and receiving method as

described in claim 23, wherein the fourth, fifth, sixth or
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seventh object is empty.

27. A data transmission and receiving method as
described in any of claims 20 to 26, wherein link
5 information to a third list is written to the list header of the

first list.

28. A data transmission and receiving method as
described in any of claims 19 to 26, wherein the content

10 block is audio data or video data.

29. A data transmission and receiving method as
described in any of claims 19 to 26, wherein the third
descriptor is a content title or other text information.

15
30. A data transmission and receiving method as
described in any of claims 19 to 26, wherein associated

content is a still image or text file.

20 31. A data transmission and receiving method for sending
and receiving data through an intervening digital interface,
the data transmission and receiving method comprising:

a data storage step for accumulating descriptors of a
content block recorded to a recording medium,

25 a list conversion step for mutually converting a list
and descriptor stored by the data storage step, and

a data transmission and receiving step for sending and
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receiving a list converted by the list conversion step
through the digital interface;
wherein the list conversion step groups the descriptors
into object units corresponding to individual pieces of
content, and
generates a first list consisting of an object block
of descriptors corresponding to content representing said
content block, and a second list consisting of an object

block of other descriptor.

32. A data transmission and receiving method as
described in claim 31, wherein the content is still image
data, and content representing the content block is a cover

picture.

33. A data transmission and receiving method as

described in claim 31, wherein the content is a text file.

34. A data transmission and receiving method for sending
and receiving data through an intervening digital interface,
the data transmission and receiving method comprising:
- a data storage step for accumulating descriptors of a

content block recorded to a recording medium,

a list conversion step for mutually converting a list
and descriptor stored by the data storage step, and

a data transmission and receiving step for sending and

receiving a list converted by the Ilist conversion step
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through the digital interface;
wherein the list conversion step groups the descriptors
into object units corresponding to individual pieces of
content, and
when content representing the content block does
not exist, generates a first list of which the object is an
empty object, and a second list consisting of a descriptor

object block.

35. A data transmission and receiving method as
described in claim 34, wherein the content is audio data or

video data.

36. A data transmission and receiving method as
described in any of claims 19 to 26, wherein the recording

medium is an optical disc.



