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BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION: 
The present invention relates to a recording medium 

5 on which digital data having audio ~nformat1on and Video 
information 1-s recorded in a rewritable state, and a 

recording apparatus and a reproduction apparatus for such 
a recording medium. 

10 2. DESCRIPTION OF THE RELATED ART: 
As recording media on which digital data is recorded 

1-n a rewritable state, min1- discs (MD) are conventionally 

known. An MD has a recording capacity of 140 MB. An MD 

carries digital audio data recorded in a compressed state, 

15 so that audio informat1-on lasting about 75 minutes can be 

recorded on the MD. Many of users who have bought a music 

CD wish to record music information consisting of ten or 
more pieces recorded on the CD on an MD. This style of 

listening to music information recorded on an MD has been 

20 widely spreading. 

With the recent progress of the optical disc 

technology,, a rewritable recording medium having a large 

capacity, such as a DVD-RAM (digital versatile disc random 

25 access memory), has been developed. A DVD-RAM has a 

recording capacity of 4. 7 GB. which is 30 times or more as 

large as that of an MD. While an MD can only carcy rnusic 

information cons1st1ng of ten or s9 pieces, a DVD-RAM can 

carry music information consisting of a hundred or more 
30 pieces. 

Due to recent wide-spread Internet technology,, 

music distribution by so-called electronic commerce (EC) 
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is gaining popularity, where users retrieve favorite music 

data from a home page by downloading via their personal 

computers and settle the account by a settling means such 

aa a. credit card. By combining such a music di.stribution 

5 v1a Internet (hereinafter~ referred to as an electronic 

music distribution) with the DVD-RAM, an environment in 

which users can easily record a huge amount of music data 

on one recording medium.has been gradually realized. 

10 However, the conventional recording med1.a have the 

follow1.ng problems. 

An MD has oniy one information unit which defines 

the reproduction order of music data recorded on the MD ( 1. e .• 
15 a table of contents (TOC}). such a TOC is used· to define 

the reproduction order of all music data recorded on the 

MD.. Therefore, it is not possible to define the reproduct1.on 

order of only specific music data among all the music data 
recorded on the MD. 

20 

Some reproduction apparatuses used for reproduc.1.ng 

information from an MD have a program reproduction function 

capable of reproducing only selected spec.1.f ic mus1c data 

in a predetermined order. such an order of music data 
25 programmed us.1.ng the program reproduction function is held 

1n the reproduction apparatus only temporarily, and is 

deleted when the d1sc is replaced w1 th another one. 

Therefore,, the user must program the reproduction order of 

music data and the like whenever the diso is reproduced. 
30 

Since a large number of music data are recorded on 
a large-capacity recording medium such as a DVD-RAM, the 

user finds difficulty in identifying the respective music 
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data recorded on the recording medium. For example, it is 

considerably troublesome for the user to select a pl.urality 

of music data from a recording medium carrying a hundred 

or so music data and define the reproduction order of the 

5 selected plurality of music data_ 

SUMMARY OF THE INVENTION 

The recording medium of th1.s invent1.on is recorded 

10 with a plurality of d.1.gital data and a plurality of 

reproduction path information defining a reproduction order 

of the plurality of digital data, wherein the plurality of 

reproduction path information includes first reproduction 

path information defining a reproduction order of all of 

15 the plurality of digital data recorded on the recording 

medium and second reproduction path information def 1n1ng 

a reproduction order of at least one of the plurality of 

digital data recorded on the recording medium. 

20 Alternatively. the recording medium of this 

invention is a recording medium for recording a plurality 

of digital data and reproduction path information def:tnl.ng 

a reproduot1.on order of a plural1. ty of dig1 ta1 data, wherein 

at least one of the plurality of digital data is digital 

25 data which has not been recorded on the recording med1.um, 

and the reproduction path information ~ncludes flag 

information indicating whether or not each of the p1urali ty 

of digital data has been recorded on the recording medium. 

30 In one embodiment of the invention, the reproduction 

path information includes address information indicating 

a location from where the digital data will be obtained. 
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According to another aspect of the invention, a 

recording apparatus for recording information on the 

recording medium according to the present invention is 
provided. The recording apparatus includes: a generator 

5 for generating the plurality of reproduction path 

information; a recorder for recording the plurality of 

digital data and the plurality of reproduction path 

information on the recording medium; and an editing section 

for editing at least the reproduction order defined by the 

10 second reproduction path information. 

Alternatively, the recording apparatus of this 

invention for recording information on the recording medium 

according to the present invention includes; a controller 

15 for controlling obtaining the reproduction path 

information: and a recorder for recording the reproduction 

path information on the recording medium. 

In one embodiment of the 1nvent1on, when the flag 

20 information indicates that the digital data has not been 

recorded on the recording mediwn, the controller controls 

obta1.ning the digital data from outside the recording 

apparatus in accordance with the address information. 

25 In another embodiment of the invention, the 

recording apparatus further includes an editing sect1.on for 

editing the reproduction path information. 

According to stil.l another aspect of the invention, 

30 a reproduction apparatus for reproducing information from 

the recording medium according to the present invention is 

provided. The reproduction apparatus includes: a retrieval. 

section for retrieving selected reproduction path 
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information among the plurality of reproduct:1.on path 
1.nformation recorded on the recording- medium; and a 
reproduction section for reproducing at least one digital 
data of the plurality of digital data in accordance with 

5 the selected reproduction path information. 

Alternatively, the reproduction apparatus of this 
invention for reproducing information from the recording 
medium according to the present invention includes: a 

10 retrieval section for retrieving the reproduction path 
information recorded on the recording medium; a controller 
for determining whether or not the digital data has been 
recorded on the recording med1um based on the flag 
information ~n the reproduction path information; and a 

15 reproduction section for reproducing the digital data when 
the digital data has been recorded on the recording medium, 
or skipping reproduction of the digital data when the d1.g1.tal. 
data has not been recorded on the recording medium. 

20 According to still another aspect of the present 
invention. a program storage medium for storing a program 
which tnakes a computer record 1.nformation on the recording 
medium according to the present invention 1s prov1ded. The 
program storage medium includes the steps of: generating 

25 the p1ura1ity of reproduction path information: recording 
the plurality of digital data and the plurality of 

30 

reproduction path information on the record1ng medium: and 
ed1.ting at least the reproduction order defined by the second 
reproduction path information. 

Alternatively, the program storage medium for 
storing a program which makes a computer record information 
on the recording medium according to the present invention 
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includes the steps of: controlling obtaining the 

reproduction path informat:tont recording the reproduction 

path informat1.on on the recording med:tum: and obtaining the 

digital data from outside the record:tng apparatus in 

5 accordance w1. th the address information when the £lag 

information indicates that the digital data has not been 

recorded on the recording medium. 

Thus, the invention described here:tn makes possible 

10 the advantages of (1) providing a recording medium which 

allows the user to specify mus:tc data to be reproduced among 

a large number of music data recorded on the recording medium 

and to specify the reproduction order of the selected mus1.c 

data quite easily, and ( 2) prov.1.ding a recording apparatus 

15 and a reproduction apparatus for such a record1ng mecli.um. 

These and other advantages of the present invention 

will become apparent to those skilled in the art upon reading 

and understanding the following detailed desor~ption With 

20 reference to the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

F1.gure 1 is a view i1.lustrating a structure of 
25 digital data recorded on a reaord1.ng med:tum of Example 1 

aooorcting to the present invention: 

Figure 2 is a block diagram iilustrating a 

construction of a recording apparatus of Example 2 according 
30 to the present invention: 

Figure 3 1.s a view illustrat:tng an example of 

reproduction path information presented to a user; 
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Figure 4 is a view illustrating an example of 

detai1ed information on one of the reproduction path 

1n£ormation presented to a user: 

Figure S is a view illustrating an example of 

detailed 1n£ormation on the reproduction path information 

recorded on a recording medium: 

Figure 6 is a flowchart showing a processing by the 

recording apparatus: 

Figure 7 is a flowchart showing another processing 

by the recording apparatus: 

Figure 8 is a block diagram illustrating a 

construction of a reproduction apparatus of Example 3 

according to the present invention~ 

Figure 9 is a flowchart showing a processing by the 

reproduction apparatus; 

F1gure 10 is a block diagram il1ustrating a 

construction of an editing apparatus 0£ Example 4 according 

25 to the present invent~on: and 

30 

Fi.gures llA to 11C show an exemplified edit screen. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafterr the present invention will be 

described by way of examples with reference to the 

accompanying drawings. 
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In the following descript1.on, musio·data is used as 

an example of data to be recorded and/or reproduced. However, 

the present invention is not limited to music data, but any 

5 digital. data may be used for recording and/or reproduction. 

10 

For example, image data, text data, or a combination thereof 

may be used for recording and/or reproduction. 

(Example 1) 

Figure 1 illustrates a structure of digital data 

recorded on a recording medium 106 of Example 1 according 

to the present invention. The recording medium 106 is 

typically a rewritable optical disc such as a DVD-RAM. The 

DVD-RAM has a sector structure. Each sector includes 2 KB 

15 digital data stored therein. The DVD-RAM stores file system 

20 

25 

information for managing a plurality of sectors as a file 
in a predetermined sector group. The file system employed 

in the DVD-RAM conforms with a file system defined by ISO 

13346. 

According to the present .invention, digi ta.l. data. is 

stored in the recording medium 106 in the form of a file. 

The file includes a data management section 201 and a music 

data section 202. 

The data management section 201 includes a music 

data management portion 203 which manages music data 205 

recorded on the recording medium 106 and a reproduction path 

1nf ormation management portion 204 which manages 

30 reproduction path information 211 recorded on the recording 

medium 106. 

The music data section 202 includes N number of 
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music data 205 (i.e., music data #1 to #N) recorded thereon 

(wherein 0 50 N s 999). The music data may be ~sio data 
recorded in a linear pulse code modulation (LPCM) method, 

for example. 

The music data management portion 203 includes 
information for managing the N music data 205 (i.e., music 
data #1 to #N) recorded on the recording medium 106. More 

specifically. the music data management portion 203 

10 includes the number of music data 206 indicating the number 

of music data 205, an 1.ndex number 207 of the music data 205, 

an ISRC (International Standard Recording Code) 
information 208 of the music data 205, and a recording 

address 209 of the music data 205. 

15 

The number of music data 206 indicates the number 

of music data 205 recorded on the recording medium 1.06. In 

the case where 999 music data 205 at maximum can be recorded 

on the recording medium 106, the number of music data 206 
20 is any integer value from o to 999 inclusive. 

The .index number 207 is defined for each music 
data 205 to be used when the music data 205 :ts referred to. 
For examp1e, the index number 207 for the music data #1 .1.s 

25 "1 •, and the index number 207 for the music data #N is "N". 

30 

The index number 207 is used to spec:tfy the music data to 

be reproduced among the music data #1 to #N recorded on the 
recording medium 106_ 

The ISRC information 208 is unique identification 
:information for identifying the music data 205,, and uniquely 
allocated to each music data 205. The ISRC infonnation 208 

is composed of a country code (two ASCII characters),, a 
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recorded year (two-digit figure), and a ser1.al number 

(five-digit figure), for example. 

The recording address 209 is informati.on i.ndicating 

s the position of the music data 205 recorded on the recording 

medium 106, and includes a recording start address and a 

recording end address. 

The above inf ormat1on managed by the musio data 

10 management portion 203 corresponds to the TOC (table of 

contents) of an MD. In an MD, the reproduction order of all 

music data recorded on the MD is defined by the TOC. 

The reproduction path information management 

15 portion 204 includes information for managing M number of 

reproduction path informat1.on 211 (1.e., reproduot1.on path 

informat1.on #1 to reproduction path information #M) recorded 

on the informat1.on medium 106 (wherein o s N s 999). More 

specifically, the reproduction path information management 

20 portion 204 includes the number of reproduction path 

informat1.on 210 indicating the number of reproduction path 

information recorded on the recording mediUin 106 and M 

number of reproduction path information 211 (1.e., 

reproduction path information #1 to reproduction path 

25 information #M). 

The reproduction path information 211 defines the 

reproduction order of a predetermined number of music 

data 205 among the N number of music data 205 recorded on 

30 the recording medium 106. The predetermined number is not 

limited to N, but may be any integer from 0 to N inclusive. 

For example, the reproduction path information #1 defines 

the reproduction order of •music data #1 -+ music data #2 
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- music data #3 11 for the music data #1 to #3. The 
reproduction path information #2 defines the reproduction 
order of "music data ts - music data #3 ...... mus·ia data #6 
-+ music data #4u for the music data #3 to #6. 

The information managed by the reproduction path 
information management portion 204 is different from the 
TOC of an MD in that, at lea~t, the farmer can hold a plural.i. ty 

of information each of which defines the reproduction order 

10 for the music data 205, and can define the reproduction order 
for only a predeterm1.ned number of music data 205 among the 

N number of music data 205 recorded on the recording 
medium 106. Moreover, as will be described hereinafter, 
the information managed by the reproduction path information 

15 management portion 204 is different from the TOC of an MD 
in that the former can further define the reproduction order 

of music data 205 which are not recorded on the recording 
medium 106. 

20 The reproduction path information 211 inc1udes the 
number of music data 212, a reproduction path information 
name 213, and attribute information 214 for musi.c 

numbers tl to #L. The order of the entry of the attribute 
information 214 indicates the reproduction order_ For 

25 example. when the entry of the attribute information 214 

30 

is in the order of music numbers #1, #5, and #31 the 
reproduction apparatus reproduces the music data in the 
order of music numbers #1, #5. and #3. 

The number of musio data 212 indicates the number 
of music data L included in the reproduction path 
information 211 (wherein 1 ~ L ~ 999). 
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The reproduction path information name 213 is 

character information representing the: name· of the 

reproduction path information 211. The reproduction path 

information name 213 is displayed on a display screen, for 

5 example, during reproduction. 

The attribute information 214, which represents the 

attribute of music data, includes ISRC information 215, a 

music name 216. a singer name 217. a recorded flag 218, an 

10 :lndex number 219, URL (un:lform resource locator) 

information 220, compression form information 221, and the 

channel number 222. 

Hereinbelow, the respective items of the attribute 

15 information 214 will be described. 

The ISRC information 215 is unique 1dent:l£1dation 

inf ormat1.on for identifying the music data 205, and includes 

the same structure as that of the ISRC information 208 

20 described above. The ISRC information 215 is used for 
compar1.ng with the ISRC information 208. 

The music name 216 and the singer name 217 are 

character information indicating the name of the mus1.c data 

25· and the name of the singer, respectively. 

The recorded flag 218 is 1nformation 1ndicating 

whether or not the music data has been recorded on the 

recording med1wn 106. For example, when music data 

30 corresponding to the music number #1 has not been recorded 

on the record1.ng medium 106, the recorded flag 218 of the 

attribute information 214 for the music number #1 has a 

value of "O". When the music data corresponding to the music 
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number #1 has been recorded on the recording mediwn 106~ 

the recorded flag 218 of the attribute 1.nformatiot'l 214 for 

the music number #1 has a va1ue of "l". Thus, the recorded 

flag 218 makes it poss1b1e to define the reproduction path 

5 information 211 including music data which has not been 

recorded on the recording medium 106. 

The index number .219 has the same value as that of 

the index number 207 of the music data when the music data 

10 has been recorded on the recording medi.urn 106. or has a va1ue 

"o .. when the music data has not been recorded on the recording 

medium 106. When the music data has been recorded on the 

recording medium 106, the index number 207 having the same 

value as that of the index number 219 is searched, to specify 

15 the recording address 209 of the music data corresponding 

to the searched index number 207, and thus to specify the 

recording position of the music data. In this way, music 

data to qe reproduced can be retrieved. 

20 The URL information 220 indicates a location from 

where the musi.c data will be obtained. The URL 

.1.nformation 220 1.s descr1.bed by a uniform resource 1ocator 

(URL) method.. which is a descr1pt1 ve method indicating the 

location of a resource in the Internet. This makes it 

25 possible to obtain mus1.c data via the Internet. The 

descr1.pt1.ve method for the URL information 220 is not 

limited to the URL method, but any descr1.ptive method may 

be employed for 1.ndicating the resource of the music data. 
This makes it possible to specify a location from where music 

30 data will be obtained even if the music data is not recorded 

on the recording mediUin 106. 

The compression form information 221 indicates the 
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compression form for the music data.. Examp1es of the 

compression form include an LPCM method. an advance audio 

cocti.ng (AAC) method, and an MPEG 1 Layer 3 (MP3} method. 

For example. the value •0 11 of the compression form 

5 information 221 indicates the LPCM method* "'1 11 indicates 

the AAC method, and the "2 11 indicates the MP3 method. 

The channel number 222 .1.ndicates the channel number 

of music data. For example, the value "2 11 of the channel 

10 number 222 indicates 2 ch. , and the value "6" of the channel 

number 222 indicates 6 ch. 

The contents of the attribute information 214 are 

not 1imi ted to the items described above. For example. the 

15 attribute information 214 may include information 

indicating the bit rate, the number of quantization, and 

the like. 

As described above, in the structure illustrated in 

20 Figure 1, a plurality of reproduction orders can be defined 

by recording a plurality of reproduct~on path 

information 211. Moreover. the reproduction order can be 

defined for part of music data recorded on the recording 

medium 106. Th~s makes ~t possible the user to def:i.ne a 

25 favorite reproduction order for favorite music data among 

a large number of music data recorded on the recording 

rnediwn 106. 

By providing the recorded flag 218, 1t 1s poas1b1e 

30 to determine whether or not the music data for which 

reproduction order is defined by the reproduction path 

information 211 has been recorded on the recording 

medium 106. Th1a makes it possible to define the 
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reproduction order of music data which has not been recorded 
on the recording medium 106 using the reproduction path 
information 211. It is al.so possible to obtain music data 
which has not been recorded on the recording medium 106 using 

5 the URL information 220. 

{Example 2) 

F1.gure 2 illustrates a construction of a recording 
apparatu~ 100 of Example 2 according to the present 

10 invention. The recording apparatus ioo is typically a 

computer (e.g., a personal computer). The recording 
apparatus 100 includes an input section 101, a 

15 

communication secti.on 103, a controller 104, 

recorder 105, and a retrieval section 107. 

The recording medium 106 is a recording medium 
described in Example 1. Digital data having a structure 
shown in Figure 1 is recorded on the recording medium 106 . 
A DVD-RAM is preferable as the recording medium 106. The 

20 recording medium 106 is accessed by the recorder 105 and 
the retrieval section 107. 

The function of respective sections ~ncluded in the 
recording apparatus 100 can be realized when the computer 

25 executes programs. Such programs oan be provided by being 

recorded on a program storage medium such as a floppy disc 
and a CD-ROM. Alternatively, the programs may be provided 
by being carr1ed by a communication medium such as carr1er 
wave. By installing the thus-provided programs to the 

30 computer~ the computer can be· operated as the recording 
apparatus 100. 

Part or all of the functions of the respective 
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sections included in the recording apparatus 100 may be 

implemented by hardware. 

Here1.nbelow, the functions of the respective 

5 sections included in the recording apparatus 100 will be 

described. 

The input section 101 receives an instruction from 

the user, including an instruction of recording reproduction 

10 path information and an instruction of recording music data, 

for examp1e. As the input secti.on 101, any input device such 

as a keyboard and a mouse may be used. 

The display section 102 presents information such 

15 as reproduction path inf ormat1.on to the user. As the disp1ay 

section 102, any display device such as a display may be 

used. 

20 

The communication sect1.on 103 performs a 

communication with a host computer 108. such a 

commun1.cation is performed through a public line via a modem, 

for example. The communication seot1.on 103 1.e used to 

download music data or reproduction path information from 

the host computer 108 to the recording apparatus 100, for 

25 example. 

The controller 104 determines whether or not music 

data has already been recorded on the recording medium 106. 

The controller 104 determ1-nes whether the data to be 

30 recorded 1.s music data or reproduction path information. 

If the data to be recorded is musj_c data, the controller 104 

1.nstructs the recorder 105 to record the music data to the 

music data seot1.on 202 of the recording medium 106. If the 
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data to be recorded is reproduction path information, the 

contro1ler 104 instructs the recorder ios·to record the 
reproduction path information to the data management 

section 201 of the recording medium 106. 

The recorder 105 records the music data or the 

reproduction path information on the record1ng medium 106. 

The retrieval section 107 retrieves the music data 

10 and the reproduction path information recorded on the 
recording medium 106. 

The host computer 108 1.s in general an apparatus of 

an information provider. A large capacity of recording 
15 medium is connected to the host computer 108. A number of 

music data or reproduction path information are stored in 

the recording medium. 

llereinbeJ.ow, the method for obtaining reproduction 

20 path 1.n£ormation w1.ll be described. Reproduction path 

information can be obtained via the Internet, for example. 

Alternatively, reproduction path information stored in a 
CD-ROM presented as a eupplement to a magazine may be 

obtained. It 1s also possible for the user to create new 
25 reproduction path information based on music data recorded 

on the recording medium 106. Hereinbelow, the method for 
obtaining reproduction path 1nf ormation via the Internet 
Will be described. 

30 For example_ an information provider stores 

reproduction path information in the host computer 108, and 

provides information as shown in Figure 3 as reproduction 

path information via a home page of the information provider. 
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Referring to F1.gure 3, a title name 301. indicates the t1 tle 

of an album of a specific artist, a genre 302 indicates a 

category to which the title belongs, including "pops" , 11 BGM" • 

""folk song",. and the like, and a recording time 303 .indicates 

5 the total recording t:lme of music data included .in the title. 

The above kinds of information are only examples. 

Other information which induces the user's will of 

purchasing an album may be presented. For example, 

10 information such as the price and the compression form of 

data may be presented as required, or the jacket of the album 

may be presented as image information. The music data may 

also be presented, not in the unit of an album of an art.1st, 

but in any unit desired by the information provider. 

15 

The user accesses the home page prov~ded by the 

information provider. so that the recording apparatus 100 

can obtain one or more reproduction path information from 

the host computer 108 via the communication section 103. 

20 The obtained one or more reproduction path information is 

displayed on the display section 102. 

The user selects desired reproduction path 

1nformation from the one or more reproduction path 
25 information displayed on the display sect.ion 102. This 

selection is realized by specifying desired reproduction 

path information using the input section 101 (e.g.,,. a mouse). 

By this selection, detailed information on the selected 

reproduction path information can be obtained from the host 

30 computer 108 via the communication section 103. The 

detailed information on the selected reproduction path 

in£o:rmat1on is displayed on the display section 102. 
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Figure 4 shows an example of detailed information 
on the reproduction path 1.nfor:rnation of the -.ti.tie· 1 • shown 
in Figure 3. In other words, Figure 4 is a list of music 
data included in the reproduction path information of the 

5 11 tit1e 1". 

As shown 1n Figure 4. the detailed info.nnation on 
the reproduction path information includes a music name 401, 
a singer name 402, a recording_ time 403, and URL 

10 information 404. In this example, the order of the display 
of the music names indicatee the reproduction order of the 
music data. In other words, in the example shown in Figure 4, 
the music data are reproduced in the order of Song 1, Song 2. 
Song 3, and Song 4. 

15 

Based on the above information, the user selects 
favorite reproduction path i.nformation. The selected 
reproduction path information 1a downloaded from the host 
computer 108 to the recording apparatus 100 via the 

20 communication section 103. The downloaded reproduction 
path information is recorded on the reproduction path 
information management portion 204 in the data management 
section 201 of the recording medium 106. 

25 

30 

When the reproduction path information is recorded· 
on the recording rned1urn 106, the value of the number of 
reproduction path information 210 is updated to add •1 11

• 

This 1.s because the number of reproduction path informa ti.on 
recorded on the recording medium 106 increases by one. 

Thus,, the reproduction path information is obtained, 
and the obtained reproduction path information is recorded 
on the recording medium 106. 
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Next, in the case where reproduction path 

1nf ormation defines the reproduction order of music data 

which has not been recorded on the recording medium 106# 

5 a method f.or recording such unrecorded music data on the 

recording medium 106 will be described. 

Figure 5 illustr&tes an exemplary display on the 

display section 102 of detailed information on the 

10 reproduct1.on path information of the •t1 tle 1" recorded on 

the recording med1.um 106 . Referring to Figure 5 ~ the music 

name 216 in the reproduction path information 211 recorded 
on the recordingmediwn 106 is displayed as a music name 501: 

the singer name 217 in the reproduction path information 211 

15 recorded on the recording medium 106 is displayed as a singer 

name 502: the recorded flag 218 in the reproduction path 

20 

information 211 recorded on the recording medium 106 is 

displayed as a recorded flag 503: and the URL 

information 220 in the reproduction path inforination 211 

recorded on the recording medium 106 is displayed as URL 

information 504. 

The reproduction path information 211 recorded on 
the recording med~um 106 ~s retrieved by the retrieval 

25 sect~on 107 and output to the controller 104. 

The con troll.er 104 determines, by ref erring to the 

recorde~ flag 218 in the reproduction path information .2"11, 

whether or not there exists music data which is in the 

30 reproduction order defined by the reproduction path 

information 211 but has not been recorded on the recording 

medium 106. For example. Song 4 shown in Figure 5 is in the 

reproduction order defined by the reproduction path 
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information 211 of the "title i • but has not been recorded 
on the recording medium 106. When such unrecorded music 
data exists, a message asking the user whether or not the 
unrecorded music data should be downloaded is displayed on 

5 the display section 102. 

When the user desires to download such music data. 
the user sends a download ~equest via the input section 101. 

On receipt of the download request, the controller 104 
10 specifies the provider of the music data by ref erring to 

the URL inf ormat1on 220 in the reproduction path 
1nfonnation 211 recorded on the recording medium 106# and 
accesses the host computer 108 via the commun:lcation 
section 103. Thus, the desired music data is downloaded. 

15 

The downloaded music data is recorded on the music 
data section 202 of the recording medium 106 by the 
recorder 105. The recorder 105 updates the number of music 
data 206 in the music data management portion 203 by adding 

20 "1 11
, and sets the value of the index number 207 for the 

downloaded mus1.c data at the value of the updated number 
of music data 206. The recorder 105 further records the 
recording address .209 indicating the record~ng start and 
end positions of the downloaded music data on the recording 

25 med1.um 106. and rewr1. tes the value of the recorded flag 218 
and the value of the index number 219. 

Hereinbelow. the operation of the record1.ng 
apparatus 100 will be described with reference to Figures 6 

30 and 7. 

Figure 6 is a f lowohart showing the operation of 
record1.ng re~roduction path information and the operation 
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of determining whether or not mus1.c data in the reproduction 

path information has been recorded on the recording medium. 

· First, reproduction path information is obtained 

5 and recorded on the record.1.ng medium 106 as the reproduction 

path information 211 (step SfiOl). The reproduction path 

information is not limited to being obtained externally. 

For example, reproductio~ path information can be newly 

created in response to an instruction input from the user 

10 via the input section 101. 

The retrieval section 107 retrieves the number of 

music data 212 (hereinbelow, denoted by L) in the 

reproduct1on path information 211, and initializes the 

15 counter for the number of music data (hereinafter# denoted 

by 1) for the reproduot1.on path information 211 (step $602) . 

The controller 104 compares the number of music 

data L with the counter 1 {step S603). This comparison is 

20 made to determine whether or not all of music data for which 
the reproduction order is defined by the reproduct1.on pa th 

information 211 have been checked. 

If the counter i is equal to or larger than the number 
25 of music data L (i.e .• if all of music data for which the 

reproduction order is defined by the reproduction path 

information 211 have been checked), a list of unrecorded 
music data is shown on tP,e display section 102 {step 8610) • 

Whether or not music data has been recorded on the recording 

30 medium 106 is determined by referring to the value of the 

recorded flag 218 in the reproduction path information 211. 

If the value of the recorded flag 218 is •o". the music data 

is deterxni.ned to have not been recorded on the recording 
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medium 106. 

If the counter i is smaller than the number of music 
data L (i.e., if at least one music data for which the 

5 reproduction order 1e defined by the reproduction path 
information 211 has not been checked), the retrieval 
section 107 retrieves the number of music data 206 
(hereinafter, denoted by_N) in the music data management 
portion 203. and 1.ni t.ializes the counter for the number of 

10 music data (hereinafter, denoted by j) in the music data 
management portion 203 (step S602). 

15 

The controller 104 compares the number of music 
data N with the counter j (step 6605). 

If the counter j iB equal to or larger than the number 
of music data K (i.e .• if the check of whether or not specific 
music data 1n the reproduction path information 211 has been 
recorded on the recording medium 106 has been completed), 

20 the counter .t is incremented by "1" (step S608) and the 
process returns to step 6603 for check of the next music 
data in the reproduction path information 211. 

If the counter j is smalleir than the number of music 
25 data N (i.e., 1f the check of whether or not spec.1f1.c music 

data in the reproduction path information 211 has been 
recorded on the recording medium 106 has not been completed), 
the ISRC information 215 in the reproduct1on path 
information 211 1s compared with the ISRC information 208 

30 1n the music data management portion 203 (step 8606). 

If the ISRC information 215 and the ISRC 
information 208 are d~fferent from each other; this means 
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that the specific music data in the reproduction path 

information 211. haa not been recorded on: the recording 

medium 106. In such a case, the counter j is incremented 

by •1 1
• (step S607), and the process returns to step 6605 

5 for check of the next music data recorded on the music data 

management portion 203. 

If the ISRC ~nf ormation 215 and the ISRC 

information 208 match with each other 1 this means that the 

10 specif :le music data in the reproduction path information 211 

has already been recorded on the recording medium 106. In 

such a case, the value of the recorded flag 218 is changed 

from 11 0 11 to ·1 ·, and the value of the index number 219 is 

changed to the val.ue of the index number 20 7 of the 

15 corresponding music data (step 6609) _ Thereafter. the 

counter 1 ia incremented by u1 n (step 6608), and the process 

returns to step S603 for a check of the next music data in 

the reproduction path information 211. 

20 When the check of whether or not the music data for 

which the reproduction order 1s defined by the reproduction 

path information 211 has been recorded on the record1.ng 

med:tum 106 has been completed, the music data corresponding 

to the value •0 11 of the recorded flag 218 is displayed on 

25 the display section 102 as unrecorded music data 

(step 6610). 

Figure 7 is a flowchart showing the operation of 

recordi.ng musio data, which is in the reproduction order 

30 defined by the reproduction path information 211 but has 

not been recorded on the recordj_ng medium 106. on the 

recording medium 106. 
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Whether or not the user has instructed to record 
unrecorded mus1.c data is determined (step 6701) . Recortting 
instruct.ion from the user is input into the controller 104 

via the input section 101. 

If such recording instructi.on from the user exists, 
the controller 104 specifies a location from where the 

unrecorded music data will be obtained based on the URL 

information 220 corresponding to the unrecorded music data 
10 (step 6702) . The controller 104 downloads the desired 

music data vi.a the communication sect~on 103 based on the 

information on the specified location (step 5703). 

The recorder 105 records the downloaded mus1.c data 
. . 

15 on the music data sect1.on 202 of the recording medium l.06, 

and updates the management information on the downloaded 
music data (step S704). More spec1.fically. the 
recorder 105 adds "l .. to the number of music data 206, sets 
the value of the index number 207 at the val.ue of the number 

20 of mus1.c data 206, and writes the values of the ISRC 

information 208 and the recording address 209 for the mue1.c 
data. The va1ue of the recorded f1ag 218 in the recording 
path information 211 is changed to 11 1 11 wh1.ch indicates 
••recorded n ~ and the va1ue of the index number 219 is changed 

25 to the value of the index number 207. 

30 

Whether or not unrecorded music data st:lll. remains 

is determined (step S705) . If yes* the process returns to 
step S701. · 

If a11 unrecorded music data are recorded on the 
reoord1.ng medium 106 (step 6705) , or if the user instructs 
to terminate the operation (step 6706). the process is 
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terminated. 

(Example 3) 

Figure 8 illustrates a construction of a 

5 reproduction apparatus 800 of Example 3 according to the 

present invention. The reproduction apparatus 800, which 

is typically a portable player, includes an input 

section 801, a controlle~ 802, a display section 803, a 

retrieval section 804, and a reproduction section 805. 

10 

The recording medium 106 is the recording medium 

described in Example l. Digital data having a structure 

shown in Figure 1 is recorded on the. recording medium 106. 

The recording medium 106 is accessed by the retrieval 

15 section 804. 

The reproduotion apparatus 800 1a not 11mi.ted to a 

portable player_ The reproduction apparatus 800 may be an 

1.nstalled-type player, or a personal computer as described 

20 in Example 2. 

The input section 801 receives an instruction from 

the user. The instruction from the user as used herein 

indicates operations such as reproduction, stop, fast-

25 forwarding, rewinding, and temporary stop ("pauset'). 

The controller 802 interprets the instruction from 

the user received by the input section 801, and instructs 

the retrieval section 804 to retrieve appropriate data from 

30 the recording medium 106. Alternatively, the 

oontroll.er 802 may terminate the reproduction. 

The display section 803 displays the reproduction 
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path information name, the music name. the reproduction 
lapse time, and the like. for the ongoing reproduction. 

Based on such information, the user selects desired 

reproduction path information via the input section 801. 

The retrieval section 804 retrieves reproduction 
path information and music data to be reproduced from the 
recording mediwn 106. 

The reproduction section 805 decodes music data 
retr~eved by the retrieval section 804 and reproduces the 
music data. 

Hereinbe1ow. the operation of the reproduction 
15 apparatus 800 will be described with reference to Figure 9. 

In this example. when there exists mua1.c data which 
is in the reproduction order defined by the reproduction 
path information 211 but has not been recorded on the 

20 recording medium 106, the reproduction apparatus 800 skips 
the music data to reproduce the next music data. 

The retrieval section 804 retrieves the 
reproduction path information 211 recorded on the recording 

25 medium 106. and displays a list of the reproduction path 
inf orm.ation names 213 of 

information 211 (step 6901)_ 
the reproduction path 

Upon receipt of a reproduct.1..on instruction from the 
30 uaer via the input section 801 (step S902) , the 

controller 802 1.nterprets the reproduction instruction and 
instructs the retrieval section 804 to retrieve the selected 
reproduction path information 211 from the recording 
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medium l.06. The retrieval section 80" retrieves the 

selected reproduction path information ·211 from the 

recording medium 106 in response to the instruction from 

the controller 802 (step 6903). 

The controller 802 obtains the number of mus1.c 

data 212 (hereinafter, denoted by L) in the retrieved 

reproduction path information 211. and ini t1alizes the 

counter k for music data reproduction (step 6904). 

The controller 802 compares the number of music 

data L with the counter k (step 6905). If the counter k i.s 

equal to or larger than the number of music data L~ it is 

determined that there is no music data to be reproduced. 

15 The process is then terminated. If the counter k is atnal.ler 

than the number of music data L, it 1s determined that there 

is music data to be reproduced. The process then proceeds 

to step S906. 

20 

25 

30 

The controller 802 determines whether or not the 

music data to be reproduced has been recorded on the 

recording medium 106 by referr1.ng to the value of the 

recorded flag 218 (step S906). 

If the music data to be reproduced has not been 

recorded on the recording medium 106, the controller 802 

instructs the reproduction section 805 to skip reproduction 

of the music data. 

If the music data to be reproduced has been recorded 

on the recording medium 106, the retrieval. section 604 

retrieves the index number 219 of the music data to be 

reproduced in response to the instruction from the 
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controller 802. The retrieval section 804 further 
retrieves the index number 207 in the music data management 
portion 203 which matches with the retr~eved index 
number 219, and then retrieves the music data 205 recorded 

5 on the recording medium 106 based on the recording 
address 209 corresponding to the index number 207. The 
retrieved music data 205 is decoded and reproduced by the 
reproduction section 805 (step 6907). 

10 

15 

When the reproduction of the music data 205 is 
completed, the counter k is incremented by one (step 5908} 
and the process returns to step 5905 for reproduction of 
the next music data. 

Thus, as described above, the user can a elect 
desired reproduction path information. Music data recorded 
on the recording medium 106 is reproduced according to the 
reproduction order defined by the selected reproduction path 
information 211. Reproduction of musio data which has not 

20 been recorded on the recording medium 106 is skipped. 

(Example 4) 

Figure 10 illustrates a construction of an edi t:tng 
apparatus 1000 of Example 4 according to the present 

25 invention. The editing apparatus 1000 includes an input 
section 101, a display section 102, an editing section 1001, 

a controller 1002. a recorder 1003, and a retrieval 
section 1004. 

30 In Figure 10, the same components aa those of the 
recording apparatus 100 of Example 2 are denoted by the same 
reference numerals, and the description thereof is omitted 
here. It should be noted that functions of the respective 
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components of the editing apparatus 1000 can be incorporated 

in the recording apparatus 100. 

The editing section 1001 edits the reproduction 

5 path information in aooordance with an editing instruction 

input from the user via the input section 101. The editing 

instruction aa used herein indicates, for example, creation 

of reproduction path infopnation, deletion of reproduction 

path information, copying of reproduction path information, 

10 change of the order of music data in the reproduction path 

information, delet1.on of music data in the reproduction path 

information, and the like. 

The controller 1002 receives the reproduction path 

15 information edited by the ed1.ting aeotion 1001, and 

interprets how the edited reproduction path information :ls 

reflected on the data structure of the reproduction path 

information 211 recorded on the recording mediwn 106. The 

controller 1002 controls the recorder 1003 based on the 

20 results of the interpretation. 

The recorder 1003 reflects the edited reproduction 

path infonnation on the reproduction path inf orm.ation 211 

recorded on the recording medium 106 under the control of 

25 the controller 1002. 

The retrieval section 1004 retrieves information in 

the data management section 201 recorded on the recording 

medium 106, and supplles the retrieved information to the 

30 editing section 1001. 

Hereinbelow, the operation of the ed1.t1ng 

apparatus 1000 will be described. 
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The retrieval section 1004 · retrieves the 

reproduct1.on pa.th information 211. recorded on the recording 

medium 106. Information included in the retrieved 

5 reproduction path information 211 (e.g., the reproduction 
path information name 213 and the like) is displayed on the 

display section 102. 

The user selects reproduction path information 211 

10 to be edited among reproduction path information 211 

displayed on the display section l.02. The editing 
section 1001 ~dits the selected reproduction path 

information 211 in accordance with an editing instruction 
1.nput via the input section 101. For example, the editing 

15 section 1001 changes the reproduction order of musio data 

defined by the reproduct~on path information 211, or adds 

mus1.c data to the reproduct1.on path inf orma.tion 211. Such 

added music data may be music data selected by the user from 

music data recorded on the recording medium 1061 for 

20 example. 

The editing section 1001 can also create new 

reproduction path 1.nfonnation without retrieving 
reproduction path information 211 recorded on the recordi.ng 

25 medium 106. 

The reproduction order of music data. defined by the 

reproduction path information 211 under editing is 

displayed on the display section 102 in the form of a tree, 

30 for example. Such visual display of the reproduction order 

of rnusic data allows the user to easily edit the reproduct:t.on 

path informat~on. As a result, editing efficiency 
improves. 
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Figure llA 1.llustrates an exampl.e of visual display 

of the reproduction path information under editing. 

Referring to Figure llA. the respective rectangles 

5 represent music data, and the arrows connecting the adjacent 

rectangles represent the reproduction order of the music 

data. The example shown in Figure 11A indicates that Song l, 

Song 2, Song 3, and Song 4 are reproduced in this order. 

10 Figure llB illustrates a graphical user interface 
(GUI) for receiving an instruction of switching the editing 

mode from the user. such a GUI is called a tool box. 

It is assumed that two types of editing modes, i.e., 

15 a path change mode and a mus~c data addition mode. are 

available. The arrow shown in F:tgure llB is an icon 

representing the path change mode, while the rectangle shown 

in Figure 11B is an 1.con representing the music data addition 
mode. 

20 

When the arrow icon is clicked by pressing a mouse 

button, the editing mode switches from the music data 

addition mode to the path change mode. Likewise, when the 

rectangle icon is cl.icked by pressing the mouse button, the 

25 editing tnode switches from the path change mode to the music 

data addition mode. 

In the path change mode, the input section 101 (e.g. , 

a mouse) is used to change the reproduction path inf onnation. 

30 For example, by a drag and drop operation by the mouse, the 

posi t1on of any rectangle shown :in Figure llA can be changed. 

The rectangle of Song 1 is selected by pressing the mouse 

button. The position of the selected rectangle of song 1 
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is changed by moving the mouse while continuing to press 
the mouse button. When the rectangle of Song 1 is moved to 
a position on the arrow connecting the rectangle of Song 3 
and the rectangle of Song 4 by moving the mouse and the 

5 press:tng of the mouse button is released at this position, 
the rectangle of Song 1 is inserted between the rectangle 
of Song 3 and the rectangle of Song 4. Thus, the edit screen 
is changed so that the rectangle of Song 3 and the rectangle 
of Song 1 are connected via an arrow and the rectangle of 

10 Song l and the rectangle of Song 4 are connected via an arrow. 
On this renewed screen~ the original rectangle of Song 1 
displayed above the rectangle of Song 2 has disappeared. 
In this way. the reproduction order of Song 1. Song 2, Song 3, 
and Song 4 :ts changed to the reproduction order of Song 2, 

15 Song 3* Song 1, and Song 4. 

The editing section 1001 sends a message to the 
controller 1002 informing that the reproduction order of 
mua1o data has been changed. In response to the message, 

20 the control.ler 1002 instructs the recorder 1003 to rewrite 
the contents Of the reproduction path information 211 
recorded on the recording medium 106. The recorder 1003 
rewrites the contents of the reproduction path 
information 211. 

25 

30 

When a delete command is input via the keyboard or 
the mouse in the state where one rectangle ~n Figure llA 
is selected, the sel.ected rectangle is deleted from the 
reproduction path. 

Likewise. when the editing mode is the music data 
addition mode, new music data is added at the position 
designated by the mouse. 
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When a mus:tc data addition request is input via the 

1.nput section 101, the retrieval section 1004 retrieves the 

music data management portion 203 recorded on the recording 

5 medium l.06. Based on the music name 216 in the retrieved 

music data management portion 203, candidate music data for 

addition are di.splayed on the display section 102 as shown 

in Figure llC. The user s~lects desired music data from the 

music data list displayed on the display section 102. For 

10 example, desired music data may be song 5 shown in 

Figure 11C. 

In the music data addition mode, if Song 5 is added 

so as to be reproduced subsequent to Song 4, the editing 

15 section 1001 sends a message to the controller 1002 

inform:tng that the reproduct1.on order of music data has been 

changed. In response to the· message. the controller 1002 

instructs the recorder 1003 to rewrite the contents of the 

reproduction path information 211 recorded on the recording 

20 medium 106. The recorder l.003 rewrites the contents of the 

reproduction path information 211. 

The above examples are merely exemp11.fied as systems 

which can expect the best effects of the present invent1.on 

25 at present. It should be considered that any modification 

to the present invention without departing from the subject 

matter of the present invention is also included within the 

scope of· the present invention. Speoifioally. the 

f ollow:Lng modi:f ica.t1ona fall within the scope of the present 

30 invention. 

The abov.e examples are described using an optical 

disc such as a. DVD~ RAM as the recording medium 106. 
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Recording medi.urn other than optical discs (e.g. , a hard disc, 
a semiconductor memory) can also be used-as the recording 
med1.um 106. 

In the above examples, music data and reproduction 
path information are recorded on the same recording 
medium 106. Alternatively, the music data and the 
reproduction path information may be recorded on different 
record:tng media. For example, reproduction path 

10 information recorded on a floppy disc, a CD-ROM, a DVD-

15 

ROM, or the like may be obtained. and desired reproduction 
path 1nfo::anation may be selected among others to download 
desired music data and record the downloaded data on a 
recording medium such as a DVD-RAM. 

In the above examples, data for recording and/or 
reproduction is specified to be music data. Alternatively, 
data for recording and/or reproduction may be any digital 
data. For example, data for recording and/or reproduction 

20 may be image data, text data, or data obtained by combin:lng 
these ·types of data. 

In the above examples, data of the LPCM method :ls 
used as music data. Alternatively. data of any method such 

25 as Dolby-AC3. MPEG Audio, and MIDI can be used as musi.c data. 

In the above examples, whether or not music data has 
been recorded on the recording medium 106 is determined 
based on the value of the recorded flag 218 recorded on the 

30 recording medium 106. If it is determined that the music 
data has not been recorded on the recording medium 106, music 
data is obta:tned from outside the record:lng apparatus 100. 
and the obtained music data is recorded on the recording 
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med1.urn 106. In this regard, it is a1so possib1e to replace 

music data which has been recorded on · the recording 

medium 106 w1.th music data obta1.ned from outside the 

recording apparatus. 

For example, when the music data recorded on the 

recording medium 106 is a "trial version•, it may be 

attempted to replace the •trial vers1.on• music data with 

music data of "complete versionn, since the "tr1.al version" 

10 music data may sometimes be low in qua1ity compared with 

the "complete version 11 music data. AJ.ao, if music data 

recorded on the recording medium 106 becomes defective, the 

recorded music data may be replaced with music data obta1.ned 

externally. 

15 

It is also possible to emp1oy suoh a reproduct1.on 

method that when desired music da. ta are se1ected among the 

music data recorded on the record~ng medium 106 using the 

editing appara tua 1000, the reproduction order of the 

20 selected music data 1s randomly determined. 

The reproduction path information may def1.ne a 

reproduction path including a branch. By providing a branch 

(e.g., cond1tional branch) in a reproduction path, one 

25 reproduction path information can define two or more 

reproduction paths. Such two or more reproduction paths may 

have different reproducti.on order of music data, for 

example. 

30 The recording apparatus and the reproduction 

apparatus acoord1.ng to the present i.nvention may be realized 

by a computer and a program for operating the computer as 

the recording apparatus and the reproduction apparatus 
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described in the above examples. 

The above program is stored in a program storage 
medium such as a CD-ROM and a DVD-ROM to be distributed in 

5 the market. The program storage medium is not limited to 
a disc medium such as a CD-ROM, but may be a cable or wireless 
data transmission a1gnal. 

Thus. according to the present invention, a 
10 pl.ural.ity of digital data and a plurality of reproduction 

path information are recorded on the recording medium. The 
plurality of reproduction path information includes first 
reproduction path information defining the reproduction 
order of all of the plurality of digital. data recorded on 

15 the recording medium and second reproduction path 
information defining the reproduction order of at least one 
of the pl.ura.li ty of digital data recorded on the recording 
medium. This makes it poss1.ble the user to define a favorite 
reproduction order for favorite digital data among a large 

20 number of digital data. 

Flag information indicating whether or not digital 
data has been recorded on the recording medium 106 is 
provided in the reproduction path info.r:mation which defines 

25 the reproduction order of the dig1.tal data. Accord1ngly. 
using the flag information, it is possible to determine 
whether or not the digital data has been recorded on the 
record1.ng medium. Thia makes it possible the user to define 
the reproduction order of digital data which has not been 

30 recorded on the recording medium. 

Address information indicating a location from 
where dig1. tal data will be obtained in the reproduct.1.on path 
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information. This makes it easy to obtain the d1.g:ttal. data. 

In particular, even when the digital data has ·not been 

recorded on the recording medium, it is possible to obtain 

the digital data from outs.ide the recording apparatus. 

Various other modifications will be apparent to and 

can be readily made by those skilled in the art without 

departing from the scope_ and spirit of this invention. 

Accordingly, it 1.s not intended that the scope of the claims 

J.O appended hereto be limited to the description as set forth 

herein, but rather that the claims be broadly construed. 
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c L H s * WHAT IS CLAIMED IS: 

1 • A recording med:lum recorded with a pl.ural.i ty of digital 

data and a plurality of reproduction path information 

defining a reproduction order of the plurality of digital. 
data, 

wherein the pl.urality of reproduction path 

information includes f1r~t reproduction path information 

defining ~ reproduction order of al.l of the plurality of 

digital data recorded on the recording medium and second 

reproduction path information defining a reproduction order 

of at least one of the plurality of digital data recorded 
on the recording medium. 

2. A recording medium for recording a plural.i ty of digital. 

data and reproduction path :lnformation defining a 

reproduction order of a plurality of digital data, 

wherein at least one of the plurality of digital data 

is d.1.g1.tal data which has not been recorded on the recording 
medium, and 

the reproduction path information includes flag 

information ind1.oating whether or not each of the plural! ty 

of digital data bas been recorded on the recording medium. 

3. A recording medium according to cl.aim 2, wherein the 

reproduct:ton path information includes address information 

indicating a location from where the digital data will be 
obtained. 

4. A recording apparatus for recording information on the 

recording medium according to claim 1, comprising: 

a generator for generating the plurality of 
reproduction path information; 
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a recorder for recording the plurality of digital 

data and the plura11-ty of reproduction path· information on 

the recording medium: and 

an editing section for editing at least the 

reproduct1.on order defined by the seoond reproduction path 

information. 

5. A recording apparatus _for recording information on the 

recording medium according to claim 2, comprising: 

a controller for controlling obtaining the 

reproduction path information: and 

a recorder for recording the reproduction path 

information on the recording medium. 

6. A recording apparatus according to claim 5, wherein when 

the flag information indicates that the digital data has 

not been recorded on the recording medium, the controller 

controls obtaining the digital data from outside the 

recording apparatus in accordance with the address 

information. 

7. A recording apparatus according to claim. 5, further 

comprising an editing section for editing the reproduction 
path information. 

8. A reproduction apparatus for reproducing 1.nformation 
from the recording medium according to cl.aim l 1 oompris1.ng 1 

a retrieval section for retrieving selected 
reproduction path information among the plurality of 

reproduction path information recorded on the recording 

med.tum: and 

a reproduction section for reproduc1.ng at least one 

digital data of the plurality of digital data :t..n accordance 
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with the selected reproduction path information. 

9. A reproduction apparatus for reproducing information 

from the recording medium according to claim 2, comprising: 

a retrieval secti.on for retrieving the reproduction 

path information recorded on the recording mediwn: 

a controller for determining whether or not the 

digital data has been reco~ded on the recording medium based 

on the flag information in the reproduction path 

information; and 
a reproduction section for reproducing the digital 

data when the digital data has been recorded on the recording 

medium. or skipping reproduction of the digital data when 

the digital data has not been recorded on the recording 

medium. 

10. A program storage medium for storing a program which 

makes a computer record information on the recording medium 

according to claim 1. wherein the program includes the steps 

of: 

generating the plurality of reproduction path 

:i..nformation: 

recording the plurality of digital data and the 

plura11. ty of reproduction path informat1.on on the recording 

medium; and 
editing at least the reproduction order defined by 

the second reproduction path information. 

11. A program storage.medium for storing a program which 

makes a computer record information on the record1.ng med:i..um 

according to claim 2. wherein the program includes the steps 
Of: 

controlling obta1ning the reproduction path 
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information: 

recording the reproduction path information on the 

recording mediwn; and 

obtaining the digital data from outside the 

recording apparatus in accordance with the· address 

1nf ormation when the flag information indicates that the 

d1g1.tal data has not been recorded on the recording medium. 


