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SERVER, DISTRIBUTION SYSTEM, DISTRIBUTION METHOD 

AND TERMINAL 

BACKGROUND OF THE INVENTION 

The present invention relates to a distribution 

system, a distribution method, a terminal and a server 

connected to a communication line such as a network. 

The so-called content such as a piece of music, 

video software or game software is stored in a server as 

. . 

digital data. A content can be downloaded from a server 

to an apparatus connected to the server by a public 

communication line such as an ISDN (Integrated Standard 

J?igi tal Network) , an analog telephone l·ine or a satellite 

communication line. Such a system implementation is known 

as a COD (Content On Demand) system. 

-FIG. 1 is a diagram showing a typical 

implementation of the COD system in a simple and plain 

manner. 

A server 1 receives contents such as a piece of 

music, video software like a movie and game· software, 

which are produced by a.content holder company 2. The 

server 1 converts such a content into digital data and 

stores the digital data as content data. 

The server 1 is connected to for example user 
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terminals 5 owned by worldwide users A, B, ." and z by the 

Internet 4 and therefore capable of communicating with 

the terminals 5. · '" 

The server 1 transmits a menu showing a list of 

contents to a specific user terminal 5 connected to the 

server 1. The specific user terminal 5 displays the menu 

received from the server 1 typically as the so-called 

browser screen, and allows the user of the user terminal 

5 to select a desired content from the menu and download 

the selected content from the server 1 to the user 

terminal 5 in·accordance with a necessary operation 

procedure. Then, the user of the user terminal 5 

transmits a content order for downloading the selected 

content. 

In operations carried out by the user to transmit 

the content order, the user enters the number of the 

user's credit card or bank account and an authentication 

code, which is accounting information used by the server 

to authenticate the user. As an alternative, the user may 

enter_ t~e identification code of a prepaid card purchased 

by the user' ~s accounting information. These pieces of 

data are included in the content order. 

The server 1 receives the content order through the 

Internet 4 and uses data such as an authentication code 
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included in the content order to authenticate the user. 

In the server 1, there are stored a number of 

contents supplied by the content hol.der company 2 as data. 

If the user is authenticated as an authorized user, the 

server 1 transmits a content specified in the content 

order to the user terminal 5. At that time, a payment is 

made by a bank 3 with which the user made a contract. The 

payment is based on the counting information included in 

the content order. 

The data of the content transmitted by the server 1 

as described above is received by the user terminal 5 and 

stored in a recording medium provided for contents. That 

is to say, the content is downloaded from the server 1 to 

the user terminal 5. 

In this way, it is possible t0 construct a COD 

system wherein the user is capable of purchasing a 

desired content and downloading the content through a 

communication line. 

By the way, in an ordinary market where commodities 

are available in stores or the like for sales, a service 

offering a discount price or an added value such as an 

extra gift is often rendered to a customer who purchases 

commodities frequently or purchases commodities at a 

total price exceeding a predetermined value. In this way, 

3 



purchasing desires of the customers are aroused and 

competition among stores is promoted, making the market 

brisker. ,., 

In .business transactions through a network which 

are conducted in the COD system described above, however, 

such a service does not exist. 

SUMMARY OF THE INVENTION 

In view of the foregoing, the present invention has 

been made, and an object of the present invention is to 

provide a server, a distribution system, a distribution 

method, and a terminal capable of making typically a 

market brisk by rendering services which are different in 

dependence on the degree of utilization in, for example, 

a COD system. 

According to a first aspect of the present -. 
invention, there is provided a server including: main-

data-storing means for storing main data; sub-data-

storing means for storing sub-data relevant to the main 

data stored in the main-data-storing means; user-- . . 
information~~toring means for storing information 

intrinsic to users; receiving means for receiving 

information identifying a user; comparison means for 

comparing user-identifying information received by the 
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receiving means with user-intrinsic information stored in 

the user-information-storing means; determination means 

for determining utilization status of a user in 

dependence on a comparison result produced by the 

comparison means; and control means for executing control 

to transmit either only main data stored in the main­

data-storing means or main data stored in the main-data­

storing means as well as sub-data stored in the sub-data­

storing means in dependence on a determination result 

produced by the determination means. 

According to a second aspect of the present 

invention, there is provided a distribution system 

comprising an information center and a plurality of 

terminals each connected to the information center by a 

predetermined communication line, the information center 

including: main-data-storing means for storing main data; 

sub-data-storing means for storing sub-data relevant to 

the main data stored in the main-data-storing means; 

user-information-storing means for storing information 

intrinsic to users; receiving means for receiving 

·information identifying a user; comparison means for 

comparing user-identifying information received by the 

receiving means with user-intrinsic information stored in 

the user-information-storing means; determination means 
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for determining utilization status of a user in 

dependence on a comparison result produced by the 

comparison means; and control means for executi·ng control 

to transmit either only main data stored in the main­

data-storing means or main data stored in the main-data­

storing means as well as sub-data stored in the sub-data­

storing means in dependence on a determination result 

produced by the determination means. 

According to a third aspect of the present 

invention, there is provided a distribution method for 

distributing contents from an information center to a 

plurality of terminals each connected to the information 

center by a predetermined communication line, the 

distribution method comprising the steps of: receiving a 

user identification and a content order from any of the· 

terminals; referencing customer data stored in a memory 

employed in the information center in accordance with a 

user identification received by the receiving step; 

determining utilization status based on customer data 

ref er~nc~d by the data-referencing step; and forming a 

judgment as' io·whether or not to add additional data to a 

content to be transmitted to one of the terminals in 

response to a content order received from the terminal in 

accordance with utilization status determined by the 
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utilization-status-determining step. 

According to a fourth aspect of the present 

invention, there is provided a terminal capable of 

conununicating with an information center through a 

conununication line connecting the terminal to the 

information center and capable of recording and playing 

back data onto and from a recording medium which has a 

plurality of data recording areas, the terminal 

including: transmission means for transmitting a user 

identification and a content order specifying a content 

to the information center; reception means for receiving 

a content selected by the information center in 

accordance with the user identification and the content 

order and additional data determined by the information 

center to be added to the content from the information 

center; and recording means for recording a content and 

additional data, which are received by the reception 

means, in the respective different data recording areas 

of the recording medium. 

Thus, with the configuration described above, each 

of the terminals is capable of receiving and acquiring a 

content and additional data added to the content by 

transmission of a user identification and a content order 

specifying the content to the information center. 
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In an operation to record a content and additional 

data, which are received as described above, into the 

recording medium having a plurality of data re~ording 

areas, the content and the additional data are stored in 

the respective different data recording areas of the 

recording medium. In this way, the content and the 

additional data can be properly downloaded in accordance 

with a predetermined format of the recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing the overall 

configuration of the conventional content-distributing 

system; 

FIG. 2 is a diagram showing the overall 

configuration of a content-distributing system 

implemented by a first embodiment of the present 

invent1on; 

FIG. 3 is a block diagram showing a first 

implementation of a server 1 employed in the content­

distributing system shown in FIG. 2; 

FIG. '4 is a flowchart representing the procedure of 

processing carried out by the first implementation of the 

server 1 in accordance with the present invention; 

FIG. 5 is a customer-data table managed by a 
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customer-data server 13 employed in the server 1 employed 

in the content-distributing system shown in FIG. 2; 

FIG. 6 is a block diagram showing a second 

implementation of the server 1 employed in the content­

distributing system shown in FIG. 2; 

FIG. 7 is a flowchart representing the procedure of 

processing carried out by the second implementation of 

the server 1 in accordance with the present invention; 

FIG. 8 is a diagram showing the overall 

configuration of a content-distributing system 

implemented by a second embodiment of the present 

invention; 

FIG. 9A is a diagram showing the waveform of an 

analog-data signal sampled at a sampling frequency of 

88.2 kHz; 

FIG. 9B is a diagram showing an array of data 

samples located at even-numbered positions; 

FIG. 9C is a diagram showing an array of data 

samples located at odd-numbered positions; 

FIG. 10 is a detailed block diagram showing the 

configuration of a user terminal 5; 

FIG. llA is a model diagram showing a first 

implementation of a dist applied to the present 

invention; 
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FIG. llB is a model diagram showing a second 

implementation of the disc applied to the present 

invention; 

FIG. 12A is a diagram· showing the first 

implementation of a disc applied to the present 

invention; 

FIG. 12B is a diagram showing a model of· a.memory 

for storing data played back from the disc shown in FIG. 

12A; and 

FIG. 12C is a diagram showing a data stream read 

out from the memory shown in FIG. 12B. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, preferred embodiments of the present 

invention will be described. In a COD system implemented 

by an embodiment of the present invention. a variety of 

contents represented mainly by musical audio data are 

distributed by an information center to terminals each 

connected to the information center by a communication - . 

line. 

In the present invention, contents distributed in 

the COD system are not limited to musical audio data. For 

example, a content may also be video software or game 

10. 



software. In order to make the description easy to 

understand, however, the COD system in the following 

description is basically a COD system distributing pieces 

of music. 

The pref erred embodiments are described in the 

following order. 

1: COD System (First Embodiment) 

1-1: Distribution of Contents 

1-2: Server Configuration (First implementation) 

1-3: Server Operation (First implementation) 

1-4: Server Configuration (Second implementation) 

1-5: Server Operation (Second implementation) 

2: COD System (Second Embodiment) 

2-1: Format of High-Quality Audio Data 

2-2: System Configuration 

3: User-Terminal configuration 

4: Operations to Record and Play Back Contents 

1: COD System (First Embodiment) 

1-1: Distribution of Contents 

FIG. 2 is a block diagram showing a typical 

construction of a COD system implemented by a first 

embodiment of the present invention and distribution of 

contents in the COD system. 
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A server 1 receives contents such as a piece of 

music, video software like a movie and game software, 

which are produced by a content holder company~. The 

server 1 converts such a content into digital data and 

stores the digital data content data. 

The server 1 is connected to for example user 

terminals 5 owned by worldwide users A, B, -· and z by the 

Internet 4 and therefore capable of communicating with 

the terminals 5. 

It should be noted that a user terminal 5 can be a 

personal computer having a function for connecting the 

personal computer to the Internet 4. As an alternative, a 

-user terminal 5 can be an apparatus having a function to 

record and play back data onto and from a disc-shaped 

recording medium compatible with the present invention 

and a function for connecting the apparatus to the 

Internet 4. 

In addition, at least, a communication line 

connecting any of the user terminals 5 to the server 1 is 

not limited to the Internet 4. The communication line can - . 
be another p~blic communication line such as an ISDN, an 

analog telephone line or a satellite communication line. 

In order to establish a connection between a user 

terminal 5 owned by a user and the server 1, the user 
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needs to carry out a predetermined operation by using an 

input device such as a mouse or a keyboard to enter a URL 

(Uniform Resource Locator) assigned to the server 1 and 

make an access to the server 1. 

In response to the access, the server 1 transmits 

typically a content guide showing for example a list of 

contents to the user terminal 5 connected to the server 1. 

In the case of musical contents, the content guide 

includes the titles of pieces of music, the names of 

artists, genres and prices. In the case of video-software 

contents, the content guide includes titles, the names of 

producers, genres and prices. In the case of game­

software contents, the content guide includes the names 

of game software, the titles of producers and prices. 

The user terminal 5 displays the content guide 

received from the server 1 typically as the so-called 

browser screen. This browser screen is a GUI (Graphic 

User Interface} which allows the user to carryout an 

operation to enter various kinds of necessary input data 

such as data specifying or selecting a desired content. 

That is to say, a user owning the user terminal 5 

is capable of selecting a desired content by executing a 

predetermined operation procedure. After selecting a 

desired content, the user is capable of carrying out an 
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operation to transmit a content order making a request to 

download the selected content. 

It should be noted that a content order naturally 

includes a content identification for specifying a 

desired content. In an operation to transmit a content 

order, the user needs to enter the number of the user's 

credit card or bank account and an authentication code 

serving as accounting information for authenticating the 

user. In place of an authentication code, the user is 

allowed to enter the identification code of a prepaid 

card, which has been purchased by the user, as accounting 

information. These pieces of information entered by the 

user are included in the content order. 

The server 1 receives the content order transmitted 

by the user terminal 5 by way·of the Internet 4. The 

server 1 then authenticates the user by using, among 

others, the authentication code included in the content 

order. If the user placing the content order is 

authenticated successfully, the user is considered to be 

a user entitled to a COD service. .. . 

The server 1 has stored a large number of contents 

supplied by the content holder company 2 as data. After 

verifying that the user is a successfully authenticated 

user, the server l searches the content repertory for one 
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specified by the content identification included in the 

content order. 

Then. the server 1 transmits the content found in 

the search to the user terminal 5. The user terminal 5 

stores the content received from the server 1 in a 

recording medium for keeping the content. In this way, a 

content is downloaded from the server 1 to the user 

terminal 5. 

In this transaction to download the content, a bank 

3 with which the user made a contract pays a price for 

the content purchased by the user. The payment is based 

on the accounting information included in the content 

order. As described above, the accounting information can 

be the number of a credit card, a bank account, a prepaid 

card or the like. The amount of money paid by the bank 3 

includes a profit and an operating cost incurred by a 

company managing the server as well as a profit and a 

manufacturing cost incurred by the content holder company 

2 producing the content. 

So far, basic distribution of contents to users in 

a COD system implemented by the first embodiment shown in 

FIG. 2 has been described. 

If the server 1 unconditionally downloads only a 

content specified in a content order in the COD system 
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shown in FIG. 2, this embodiment is not specially 

different from that shown in FIG. 1. In addition to the 

authentication of a user, the server 1 employed in this 

embodiment may transmit not only a specified content, b~t 

also additional information relevant to the content in 

accordance with status of service utilization by the user 

as will be described later. To put it in· detail, a 

service is rendered to the user as a bonus in accordance 

with status of service utilization, and the substance of 

the service is changed also in accordance with status of 

service utilization. 

The server 1 has customer data 13A including 

predetermined information that can be used for 

determining status of service utilization by each user 

requesting the server ·1 to download a content. 

The customer data 13A is used for determining each 
~. 

user's level indicating the status of service utilizat~on 

by the user. The user level determined in this way is in 

turn used for determining typically sub-data relevant to 

music~l Aata specified originally as main data. The 

server 1 the~ transmits the main data and the sub-data as 

a content to the user terminal 5. 

In this embodiment, the server 1 classifies user 

service utilization status included in the user data 13A 
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into three user levels. To be more specific, the highest 

user level is a level of heavy-spending ~sers. A level 

second to the highest user level is a level of normal­

spending users. The lowest user level is a level of 

light-spending users. In the embodiment shown in FIG. 2, 

user A is a normal-spending user, user B is a light­

spending user and user z is a heavy-spending user. 

If the server 1 receives a content order from the 

user terminal 5, that is, if the user terminal 5 places a 

content order for a piece of music, the level of a user 

placing the content order is determined on the basis of 

the customer data 13A and a user ID included in the 

content order. Then, data of a content to be downloaded 

is typically changed as follows. 

Assume that· the user who transmitted the content 

order from the user terminal 5 is determined to be user B 

who is a light-spending user. In this case, as shown in 

the figure, only musical data is transmitted to the user 

terminal 5 as a content. T~at is to say, only the ordered 

data is transmitted with no sub-data added thereto. 

If the user who transmitted the content order from 

the user terminal 5 is determined to be user A who is a 

normal-spending user, a content including the so-called 

jacket data is transmitted to the user terminal 5. The 
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jacket data is a picture appearing on a jacket for the 

ordered musical data. By playing back the content, for 

example, the picture of the jacket can be disprayed. 

If the user who transmitted the content order from 

the user terminal 5 is determined to be user Z who is a 

heavy-spending user, a content including jacket data and 

libretto data is transmi"tted to the user terminal 5. The 

libretto data is a kind of picture data displaying a text 

and/or a libretto as characters. By playing back the 

libretto data, the libretto can be displayed. It should 

be noted that karaoke data may also be included in a 

content to be transmitted to a heavy-spending user in 

place of the jacket data and libretto data. 

As described above, in the server 1 implemented by 

this embodiment:, the level of a user is determined in 

accordance with status of service u~ilization by the user. 

The level ·of a user is in turn used for determining data 

of a jacket and/or a libretto to b~ added to a piece of 

music serving as main data. By adding data of a jacket 

and/oi a.libretto to a piece of music serving as main 

data, a value of musical software like that of a CD is 

added to the main data. 

With such a configuration, it is possible to raise 

the level of a service rendered to a user in accordance 
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with status of service utilization by the user in the 

same way as, for example, the ordinary market in the so­

called network shopping through a network such as the 

Internet 4. Thus, shopping desires of users are increased 

and market competition among business entrepreneurs is 

also excited.· As a result, the network shopping becomes 

brisker. 

1-2: Server Configuration (First Implementation) 

FIG.· 3 is a block diagram showing a typical 

internal configuration of the server 1 employed in the 

COD system shown in FIG. 2. It should be noted that first 

and second typical operations of the first embodiment 

will be described later, and the internal configuration 

shown in FIG. 3 is a configuration for the first typical 

operation. 

As shown in FIG. 3, the server 1 actually comprises 

three servers, namely, a main-data server 11, a sub-data 

server 12 and a customer-data server 13. 

The main-data server 11 is used for storing and 

handling main data to be distributed as contents. The 

main-data server 11 includes a musical database llA for 

storing a large number of pieces of music in a database 

format. 

The sub-data server 12 is used for storing and 
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handling sub-data to be included in a distributed content. 

As described earlier by referring to FIG. 2, sub-data to 

be added to musical data to be distributed as "if' content 

can be a jacket, a l~bretto and the like. For this reason, 

the sub-data server 12 is provided with a jacket database 

12A and a libretto database 12B. 

It should be noted that a high audio quality 

information database 12C included in the sub-data server 

12 as shown in the figure is another database used in a 

second embodiment to be described later. Thus, the high 

audio quality information database 12C is not described 

here. 

A large number of users makes use of the COD system 

implemented by this embodiment. For this reason, the 

customer~data server 13 stores and handles customer data 

13A which is used for management of status of service 
.. 

utilization by users making use of the COD system of this 

embodiment so far. 

FIG. 5 is a diagram conceptually showing the 

structure of the customer data 13A. ·- . 
As sho.wn in the figure, the customer data 13A is a 

' 
set of personal status of service utilization for each of 

users A, B, ---and Z making use of the COD system by 

accessing the server 1. The personal status of each user 
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typically comprises a user ID, a download count, a user 

level, a connection time, a connection count and a 

download time as shown in the figure. 

The user ID of a user is an ID which is uniquely 

assigned to the user when the user made an initial 

contract for utilizing the COD system implemented by this 

embodiment. 

The download count of a user is the cumulative 

number of times download operations have been carried out 

so far by the user. 

The user level of a user represents status of 

service utilization by the user. This status is given to 

the user in accordance with a predetermined rule based on 

the degree of previous COD-system utilization by the user 

and a· utilization history of the user. The user level can 

be set by using at least typically the download count or 

one of the connection time, the connection count and the 

download time, which are described below. 

In order to make the description easy to understand, 

there are provided three user levels, namely, user levels 

1, 2 and 3. It should be noted, however, that the number 

of levels is not restricted to 3. User level 1 represents 

the highest status of service utilization for heavy­

spending users described earlier by referring to FIG. 2. 

21 



User level 2 represents the next status of service 

utilization for normal-spending users. User level 3 

represents the lowest status of service utiliz~tion for 

light-spending users. 

The connection time is a utilization history 

representing a cumulative period of time during which the 

user terminal 5 owned by the user is connected to the 

server 1. The connection count of a user is the number of 

times connections between the user terminal 5 owned by 

the user and the server 1 have been established so far. 

The download time is a cumulative period of time 

which has been required so far by the user to download 

contents from the server 1. 

As described earlier, a user level of a user is set 

on the basis of status of .service utilization by the user, 

that is, information such as the download count, the 

connection time, the connection count and the download 

time. 

In the typical customer data 13A shown in FIG. 5, 

the U§er.level is set on the basis of the download count 
•. 

' 
only. To put it in detail, download counts are classified 

into three categories separated from each other by limits. 

The three download-count categories are associated with 

the three user levels respectively. In the typical 
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customer data 13A shown in FIG. 5, user level 1 is 

assigned to us.er z with a download count of 200 and user 

level 2 is assigned to user A with a download count of 50. 

User level 3 is assigned to user B with a download count 

of 10. 

In actuality, in place of the download count, at 

least one of the connection count, the connection time 

and the download time can also be used for setting the 

user level. 

For example, assume that the user level is set by 

using only the connection time. In this case, typically, 

user level 1 is assigned to user Z with a connection time 

of 5 hours and user level 2 is assigned to user B with a 

connection time of 3 hours. User level 3 is assigned to 

user A with a connection time of 2.5 hours. 

In this embodiment, if the download count is used 

as a criterion for setting the user level, user B with a 

download count of 10 has user level lower than user A 

with a download count of SO. If the connection time is 

used as a different criterion for setting the user level, 

on the other hand, user B with a connection time of 3 

hours has user level higher than user A with a connection 

time of 2.5 hours. From the standpoint of a content sales 

enterprise, a user with a higher download count, namely, 
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user A in this case, is a heavier-spending user. From the 

standpoint of a communication company, o'n the other hand, 

a user with a longer connection time, namely, tiser B in 

this case, is a heavier-spending user. It is not unusual 

that a communication company also manages a content sales 

enterprise. In this case, the connection time may take 

precedence of the download count. 

It is needless to say that the user level can also 

be set by using a combination of two or more criteria 

properly selected among the download count, the 

connection count, the connection time and the download 

time. 

That is to say, the download count, the connection 

count, the connection time and the download time each 

representing status of system utilization have 

implications different from each other. Thus, by taking 

the implications into consideration, one or more pieces 

of information suitable for COD management are selected 

among the download count, the connection count, the 

connection time and the download time to be used as 
'· 

criteria. 

For example, a user with a small download count but 

with a server-connection time exceeding a predetermined 

value can be considered to be a user spending time mostly 
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on looking at and reading displayed advertisements during 

the server-connection time. In return for the connection 

time, the user level set for such a user may conceivably 

be raised in accordance with increases in connection time. 

In addition, a time it takes to download a server 

with the same size may vary from time to time in 

dependence on the congestion state of the communication 

line. In this case, the user can be assumed to look at 

and read displayed advertisements during the download 

time. Thus, the user level may conceivably be set by 

taking the download time into consideration. 

Refer back to FIG. 3. 

A control unit 16 controls the operation of the 

server 1. In this embodiment, the control unit 16 

comprises a discriminator 17 and a comparator 18, which 

are each a functional block implemented by typically a 

software program. The operations of the discriminator 17 

and the comparator 18 are described later. 

A mixer 14 carries out processing to mix musical 

data used as main data output by the main-data server 11 

with sub-data supplied by the sub-data server 12 by way 

of a switch 15, producing a combined content. The mixer 

14 supplies the content to a transceiver unit 19. The 

transceiver unit 19 transmits the content by multiplexing 
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the main data and the sub-data, which are mixed in the 

content, typically on a time-division basis. 

The switch 15 is provided for blocking o~ passing 

on sub-data supplied by the sub-data server 12 to the 

mixer 14. For this reason, in this embodiment, the switch 

15 is provided between the sub-data server 12 and the 

mixer 14 as shown in the figure. The switch is opened or 

closed by control executed by the control unit 16. 

The transceiver unit 19 is provided for carrying 

out communications between the server 1 and external 

apparatuses through the Internet 4. Information supplied 

to the server 1 by way of the Internet 4 is received by 

the transceiver unit 19. On the other hand, information 

such as mainly a content is transmitted to another 

apparatus by way of the Internet 4. 

It should be noted that, in actuality, the server 1 

typically.has a configuration capable of transmitting a 

content guide described earlier. However, members for 

executing such a function are not shown in the figure. 

That is ~o say, only members for executing the function 
• 

\ 

to transmit a content are shown in the figure. 

1-3: Server Operation (First Implementation) 

With reference to a flowchart shown in FIG. 4, the 

following describes the operation of the server 1 having 
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the configuration described. above to distribute a content 

explained earlier by referring to FIG. 2. It should be 

noted that, in order to make the description easy to 

understand, the flowchart shown in FIG. 4 represents only 

determination of a user level and processing to transmit 

a content based on the determined user level. For example, 

other processing such as the authentication of a user is 

not represented by the flowchart. 

First of all, the transceiver unit 19 receives a 

content order from a user terminal 5 owned by a user 

through the Internet 4. The content order is then passed 

on to the control unit 16 as a user request. At a step 

SlOl, the control unit 16 receives the user request. 

The received user request includes a user ID 

required for, among other purposes, the user 

authentication described earlier. At the next step Sl02, 

the user ID included in the user request is referenced. 

Then, at the next step Sl03, the customer data 13A 

stored in the customer-data server 13 is searched for a 

piece of personal data that matches the user ID 

referenced at the step S102. To put it concretely,_ the 

customer data 13A stored in the customer-data server 13 

includes a list of user IDs which are searched for one 

matching the user ID referenced at the step Sl02. 
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In the search, the control unit 16 supplies the 

list of user IDs to the comparator 18 which compares each 

of the user IDs on the list with the user ID eitracted 

from the user request at the step S102. If the result of 

the comparison indicates that the list includes a user ID 

that matches the user ID extracted from the user request 

at the step S102, the customer data 13A is then searched 

for a piece of personal information associated with the 

user ID extracted from the user request at the step S102. 

Subsequently, at the next step S104, a user level 

is determined. In the determination of a user level, the 

dis.criminator 17. acquires the piece of personal data 

found in the search from the customer-data server 13 and 

references the value of the user level included in the 

personal data. If the user level is user level 1, the 

flow of the operation goes on to a step SlOS. If the user 

level is user level 2, the flow of the operation goes on 

to a step S107. If the user level is user level 3, the 

flow of the operation goes on to a step Sl09. 

_ At the step SlOS for user level 1, control is 
' 

' executed to close the switch 15 so as set a state in 

which the mixer 14 mixes musical data serving as main 

data with sub-data. Then, the flow of the operation goes 

on to a step 5106. 
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At the step Sl06, the requested piece of musical 

data is selected as main data and sub-data for user level 

1 is selected to be added to the selected piece of 

musical data. Then, the selected sub-data is added to the 

desired piece of musical data selected as main data to 

create a content. The created content is finally output 

for transmission. 

To put it in detail, the desired piece of musical 

data is specified by a content identification included in 

the user request. First of all, the specified piece of 

musical data is found by searching a musical database llA 

of the main-data server 11 and supplied to the mixer 14. 

The discriminator 17 carries out processing of driving 

the main-data server 11 to search the database llA for 

the specified piece of musical data and to supply the 

specified piece of musical data found in the search to 

the mixer 14. 

Then, the discriminator 17 outputs information used 

for selecting sub-data to the sub-data server 12 to 

select sub-data corresponding to the information which 

represents a user level determined by the discriminator 

17. 

The sub-data server 12 then searches a database for 

sub-data corresponding to sub-·data selection information. 
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The sub-data is data to be added to the specified piece 

of musical data found by the main-data s·erver 11 as 

described above. As a condition for the search'"of a 

database for the sub-data, the sub-data searched for must 

be associated with the piece of musical data specified by 

the content identification. In the case of user level 1, 

the sub-data to be added to the specified piece of 

musical data is both a jacket data and a libretto as 

described earlier by referring to FIG. 2. Thus, the 

jacket database 12A is first. searched for jacket data 

associated with the specified piece of musical data. Then, 

by the same token, the libretto database 12B is searched 

for a libretto associated with the specified piece of 

musical data. 

Subsequently, the jacket data and the libretto 

found in the search operations are supplied to the mixer 

14 by way of the switch 15 which has been put in a closed 

state. 

The mixer 14 mixes the musical data serving as main 

data ~it~ the jacket data and the libretto from the main­

data server 11 in accordance with a predetermined format 

to create a content with a transmission format that 

conforms to the Internet 4. Then, the mixer 14 supplies 

the created content to the transceiver unit 19 which then 
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transmits the content to the user terminal 5 making the 

request by way of the Internet 4 to end the processing 

carried out at the step S106. 

At the step $107 for user level 2, control is 

executed to also close the switch 15. 

Then, at the next _step Sl08, the requested piece of 

musical data is selected as main data and sub-data for 

user level 2 is selected to be added to the selected 

piece of musical data. Then, the selected sub-data is 

added to the desired piece of musical data selected as 

main data to create a content. The created content is 

finally output for transmission. 

To put it in detail, the desired piece of musical 

data is specified by a content identification included in 

the user request. First of all, the specified piece of 

musical data is found by searching a musical database 11A 

of the main-data server 11 and supplied to the mixer 14 

at the step Sl08. 

In the case of user level 2, the sub-data to be 

added to the specified piece of musical data is a jacket 

data only as described earlier by referring to FIG. 2. 

Thus, the jacket database 12A is then searched for jacket 

data associated with the specified piece of musical data. 

Subsequently, the jacket data is supplied to the mixer 14 
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by way of the switch 15 which has been put in a closed 

state. 

The mixer 14 mixes the musical data serving as main 

data with the jacket data from the main-data server 11 in 

accordance with a predetermined format to create a 

content with a transmission format that conforms to the 

Internet 4. Then, the mixer 14 supplies the created 

content to the transceiver unit 19 which then transmits 

the content to the user terminal 5 making the request by 

way of the Internet 4. 

In the case of user level 3, only musical data 

serving as main data is transmitted to the user terminal 

5 as a content. 

At the step S109 for user level 3, control is 

executed to open the switch 15. Then, at the next·step 

SllO, the requested piece of musical data is selected as 

main data. The selected piece of musical data is finally 

output for transmission as a content. To put it in detail, 

the desired piece of musical data is specified by a 

content identification included in the user request. The 

specified pi~ce of musical data is found by searching a 

musical database llA of the main-data server 11 and 

supplied to the mixer 14 to be finally transmitted by the 

transceiver unit 19 to the user terminal 5 through the 
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Internet 4. 

After the processing carried out at the step S106, 

SlOB or SllO is completed, the flow of the operation goes 

to a step Slll. 

At the step Slll, the customer data 13A is updated 

to reflect results of the current request for the content. 

That is to say, mainly, the personal data of the user 

making the request for the content is updated to reflect 

the current status of service utilization. To be more 

specific, the personal data of the user making.the 

request for the content is updated by incrementing the 

download count and the connection count each by one. In 

addition, the control unit 16 measures a connection time 

during which the user terminal 5 used for making the 

current request for the content is connected to the 

server 1. The control unit 16 also measures a download 

time required for downloading the content. As the 

operation to download the content to the user terminal 5 

is completed, the measured connection time and the 

measured download time are added to respectively the 

connection time and the download time of the personal 

data. The user level of the personal data is also updated 

in accordance with the updated download count, the 

updated connection count, the updated connection time or 
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the updated download time, which is used for setting the 

user level. 

It should be noted that, if the user data 13A 

includes information such as a total utilization count 

for all users, that is, information other than personal 

data, for example, such information must also be updated 

if necessary. 

1·4: Server Configuration (Second Implementation) 

By the way, in the first implementation, the value 

of a content is changed in dependence on the user level 

of the customer data 13A. The user level is set by using 

at least one of the download count, the connection count, 

the connection time and the download time. The user level 

is thus set in accordance with status of service 

utilization most suitable for the application. Therefore, 

the user level in the COD system is a merit in that users 

can be differentiated from each other. 

In actuality, however, conceivably simpler 

processing can be carried out for differentiating users 

from each other. That is to say, information most - . 
suitable for.differentiating users from each other can be 

selected among typically the download count, the 

connection count, the connection time and the download 

time of the customer data 13A as status of service 
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utilization by the user. The selected information is then 

used for differentiating users from each other. 

A second implementation of the first embodiment has 

a configuration wherein, as described above, users are 

differentiated from each other on the basis of 

information selected among pieces of information which 

are included in the customer data 13A and each represent 

status of service utilization by the users, and the value 

of a content is changed in accordance with the selected 

information. 

FIG. 6 is a block diagram showing the configuration 

of the server 1 in the second implementation. Components 

identical with those employed in the server 1 shown in 

FIG. 3 are denoted by the same reference numerals as the 

latter, and their description is not repeated. 

In the configuration of the server 1 shown in FIG. 

3, sub-data is selected in accordance with the user level. 

For this reason, information for selecting sub-data is 

supplied from the discriminator 17 employed in the 

control unit 16 to the sub-data server 12. In the 

configuration shown in FIG. 6, on the other hand, such 

sub-data select information is not supplied to the sub­

data server 12. 

1-5: Server Operation (Second Implementation) 
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The following describes processing. carried out by 

the server 1 with the configuration shown in FIG. 6 as a 

second implementation to distribute contents wxth 

reference to a flowchart shown in FIG. 7. It should be 

noted that, in order to make the description easy to 

understand, the flowchart shown in FIG. 7 only represents 

determination of a user level and transmission of a 

content according to the determined user level. Thus, 

other processing such as the authentication of a user is 

omitted. 

Since pieces of processing carried out at steps 

S201 to S203 are the same as thei+ counterparts carried 

out at the steps SlOl to S103 of the flowchart shown in 

FIG. 4, their description is not repeated. 

The flow of the operation then goes on to a step 

S204 to form a judgment as to whether or not the relation 

a > b holds true where notation a denotes a download 

count and notation b denotes a download threshold. That 

is to say, the download count a is examined to determine 

whether the download count a has reached or exceeded the .. . 

download thr~shold b. The download count is personal data 

obtained as a result of a search of the customer data 13A 

in the customer-data server 13. 

A YES outcome of the judgment indicates that the 
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user is a user with high status of system utilization. In 

this case, the flow of the operation goes on to a step 

S205 at which control is executed to put a switch 205 in 

a closed state. 

At the next step 5206, sub-data associated with the 

requested piece of musical data is added to the requested 

musical data to create a content which is then 

transmitted. The circuit shown in FIG. 6 carries out the 

following operations in order to execute processing at 

the step Sl06. 

The discriminator 17 requests the main-data server 

11 to search the musical database llA for a piece of 

musical data specified by a content identification 

included in a user request, and then supply the piece of 

musical data found in the search to the mixer 14. 

Then, the sub-data server 12 searches a database 

for sub-data associated with the piece of musical data 

specified by the content identification, and then 

supplies the sub-data to the mixer 14 by way of the 

switch 15 which has been put in a closed state. 

In this second implementation, there are provided 

three ranks of differentiation according to user status 

of service utilization instead of three ranks like the 

user level. Thus, in this case, there is typically only a 
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kind of sub-data to be added to main data. In the case of 

musical data used as main data, for example, there is 

only one kind of sub-data. namely, jacket data:'· As an 

alternative, a combination of jacket data and a libretto 

is used as the only kind of sub-data. In the processing 

carried out at the step 5206, there is only one choice of 

sub-data to be added to main data. 

The mixer 14 mixes the main data with the sub-data 

supplied to the mixer 14 in this way in accordance with a 

predetermined format to create a content. The mixer 14 

then supplies the content to the transceiver unit 19 

which subsequently transmits the content to the user 

terminal 5 making the request for the content by way of 

the Internet 4. 

The above processing is carried out at the step 

S206. 

If 'the outcome of the judgment formed at the step 

S204 is a negation, on the other hand, the flow of the 

operation goes on to a step S207 at which processing is 

carri~d put for a user with low status of system 

utilization' .. 

In this case, control is executed at the step S207 

to open the switch 15. Subsequently, at the next step 

S208, the discriminator 17 requests the main-data server 
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11 to search the musical database 11A for a piece of 

musical data speci·fied by a content identification 

included in a user request, and then supply the piece of 

musical data found in the search to the transceiver unit 

19 by way of the mixer 14 to be eventually transmitted. 

Thus, data transferred to the transceiver unit 19 by way 

of the mixer 14 with the switch 15 opened is only musical 

data serving as main data. That is to say, only musical 

data is transmitted as a content. 

After the processing carried out at the step S206 

or S208 is completed, the flow of the operation goes on 

to a step S209 at which the customer data 13A is updated. 

Since the processing carried out at the step S209 

is all but the same as that carried out at the step Slll 

of the flowchart shown in FIG. 4, its description is not 

repeated. 

In the case of the second implementation, ·however, 

only the download count is used in the determination of 

the user status of system utilization. It is thus 

possible to eliminate other information such as the 

connection time, the connection count and the download 

time from the customer data 13A. 

As described above, only the download count is used 

in the determination of the user status of system 
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utilization. It should be noted, however, that other 

information such as the connection time,· the connection 

count or the download time can also be used in "the 

determination of the user status of system utilization. 

2: COD System (Second Embodiment) 

2-1: Format of High-Quality Audio Data 

Next, a second embodiment of the present invention 

is described. 

In the case of the first embodiment described above, 

jacket data and/or a libretto, which serve as sub-data, 

are added to musical data serving as main data to 

increase the value of a created content. In tne case of 

the second embodiment, on the other hand, sub-data added 

to musical data serving as main data, that is, audio data, 

improves the audio quality of the audio data obtained as 

a result of an operation to play back the musical data. 

The- description begins with an explanation of a 

data format that allows the audio quality of audio data 

serving as main data to be increased by adding sub-data 

to th~ m~in data with reference to FIGS. 9A to 9C. 

In acqordance with a basic of an audio data format 

adopted by this embodiment, an analog audio signal with a 

waveform shown in FIG. 9A is converted into digital audio 

data at a sampling frequency fs of 88.2 kHz and to 
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generate 16 quantization bits. In accordance with the 

contemporary CD format, on the other hand, the sampling 

frequency fs is 88.2 kHz to produce 16 quantization bits. 

As is obvious, the sampling frequency f s according to the 

audio data format adopted by this embodiment is twice the 

sampling frequency fs according to the CD format which 

has a sampling frequency fs of 44.1 kHz and.16 

quantization bits. 

As shown in FIG. 9A, at a sampling frequency fs of 

88.2 kHz, consecutive sampling positions along the time 

axis are N 7 N + 1 7 N + 2 -7 N + 3 -7 N + 4 -7 N + 5 and 

so on. In order to make the description easy to 

understand, in the following description, notation N 

denotes an even number. 

As shown in FIG. 9B, only sampling positions each 

indicated by an even number are extracted from the 

consecutive sampling positions denoted by N 7 N + 1 7 N 

+ 2 7 N + 3 7 N + 4 7 N + 5 and so on to give a 

sequence of times indicated by N 7 N + 2 7 N + 4 and so 

on. At this sequence of times, there exists a series of 

samples obtained as a result of a sampling operation at a 

sampling frequency fs of 44.1 kHz {= 88.2 kHz/2) to 

produce 16 quantization bits. This series of samples is 

digital audio data having a quality equivalent to data 
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with a CD format. 

At the remaining positions N + 1 ~ N + 3 -7 N + 5 

and so on, there also exists a series of sampl~s obtained 

as a result of a sampling operation at a sampling 

frequency fs of 44.1 kHz to produce 16 quantization bits. 

This series of samples is also digital audio data having 

a quality equivalent to data with a CD format. 

Then, in this embodiment, the digital audio data 

shown in FIG. 9B serves as main data and the digital 

audio data shown in FIG. 9C serves as sub-data. It should 

be noted that the digital audio data shown in FIG. 9C can 

also naturally be used as main data and the digital audio 

data shown in FIG. 9B is naturally used as sub-data. 

In this embodiment, with the digital audio data 

shown in FIG. 9B serving as main data and the digital 

audio data shown in FIG. 9C serving as sub-data or vice 

versa, only main data is transmitted to a user with low 

status of service utilization as a content whereas main 

data and sub-data added thereto are transmitted to a user 

with high status of service utilization as a content. - . . 
Thus,' .a user receiving a content comprising main 

data and sub-data is capable of playing back digital 

audio data comprising the main data and the sub-data in 

signal processing to be described later so as to 
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reproduce digital audio data with a format of a 88.2-kHz 

sampling frequency fs and 16 quantization bits, which are 

explained earlier by referring to FIG. 9A. That is to say, 

the user is capable of playing back a piece of music with 

an audio quality higher than that of an operation to play 

back digital audio data with a format of a 44.1-kHz 

sampling frequency fs and 16 quantization bits. 

2-2 System Configuration 

On the assumption that the audio data has the 

format described above, the following describes the 

configuration of a COD system implemented by the second 

embodiment in a simple and plain manner with reference to 

FIG. 8. This figure is a block diagram showing the 

configuration of the COD system implemented by the. second 

embodiment. Blocks identical with those employed in ·the 

COD system shown in FIG. 2 are denoted by the same 

reference numerals as the latter, and their description 

is not repeated. The following description description 

mainly differences in content between user levels. 

Also in this case, user B is a light-spending user 

or a user at level 3. User B serving as a light-spending 

user receives 2-channel stereo audio data with a sampling 

frequency fs of 44.1 kHz.and 16 quantization bits as a 

content. That is to say, user B receives digital audio 
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data as a content comprising only main data representing 

a piece of music requested by the user. 

If user A serving as a normal-spending u~er or a 

user at level 2 makes a request for a piece of music, in 

response to this request, the server 1 transmits 2-

channel stereo audio data with a sampling frequency fs of 

88.2 kHz and 16 quantization bits as a content. That is 

to say, user A receives digital audio data as a content 

comprising the digital audio data shown in FIG. 9B and 

the digital audio data shown in FIG. 9C, which are mixed 

to represent the piece of music requested by the user. 

If user Z serving as a heavy-spending user or a 

user at level 3 makes a request for a piece of music, in 

response to this request, the server 1 transmits 4-

channel audio data with a sampling frequency fs of 88.2 

kHz and 16 quantization bits as a content. That is to say, 

user Z receives digital audio data as a content 

comprising not only digital audio data serving as the 

main data shown in FIG. 9B and digital audio data added 

to th~ m~in data as the sub-data shown in FIG. 9C, but 

also 2-channel audio data with a sampling frequency fs of 

88.2 kHz and 16 quantization bits as additional sub-data. 

The 4-channel audio data provides typically an abundant 

feeling of presence on the scene, making it possible to 
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obtain an audio quality better than that of 2-channel 

stereo audio data with a sampling frequency fs of 88.2 

kHz and 16 quantization bits. 

The configuration and the operation of the server 1 

for such a COD system are the same as those of, for 

example, the first implementation shown in FIGS. 3 and 4 

respectively. As sub-data, however, digital audio data 

stored in the high audio quality information database 12C 

of the sub-data server 12 is used. 

That is to say, in the musical database llA of the 

main-data server 11, ·pieces of music represented by the 

audio digital data shown in FIG. 9B are stored. In the 

high audio quality information database 12C of the sub­

data server 12, on the other hand, pieces of music 

represented by the audio digital data shown in· FIG. 9C 

are stored. In addition, 2-channel audio data with a 

sampling frequency fs of 88.2 kHz and 16 quantization 

hits is also stored for use in generation of 4-channel 

audio data with a sampling frequency fs of 88.2 kHz and 

16 quantization bits for heavy-spending users. 

It should be noted that, by applying the 

configuration and the operation of the second 

implementation shown in FIGS. 6 and 7 respectively to the 

second embodiment, a simplified COD system can also be 
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obtained as well. 

3: User-Terminal configuration 

The following describes a typical configuration of 

the user terminal 5 owned by a user in a COD system 

implemented by the embodiments with reference to FIG. 10. 

The user terminal 5 shown in FIG. 10 is implemented by a 

personal computer having a function to connect the 

personal computer to the Internet 4. 

In the configuration shown in the figure, a CPU 101 

carries out various kinds of processing by executing a 

variety of programs stored in a ROM 102. 

A RAM 103 is used for storing data, programs and 

other information which are requi~ed by the CPU 101 in 

the execution of the various kinds of processing. 

An I/O interface unit 104 is connected to a 

keyboard 105 and a mouse 106. Signals generated by the 
~. 

keyboard 105 and the mouse 106 are supplied to the CPU 

101. The I/O interface unit 104 is also connected to a 

hard-disc drive (HDD) 108 including a hard disc used as a 

recor~ing medium. The CPU 101 is capable of storing and 

retrieving data, a program and other information into and 

from the hard disc included in the HDD 108 through the 

I/O interface unit 104. 

The I/O interface unit 104 is also connected to a 
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display monitor 107 for displaying a picture. 

A media driver 109 is a driver for media of a 

specific type. The media driver 109 reads out and writes 

data from and into the media. 

Main data and sub-data which serve as a content in 

the embodiment can be recorded into discs 20 and 20A each 

having a format to be described later. The media driver 

109 provided by the embodiment has a configuration also 

capable of recording and playing back data onto and from 

the discs 20 and 20A. 

A communication interface unit 110 is an interface 

for carrying out communications between the user terminal 

5 and the Internet 4. If the user terminal 5 is connected 

to the Internet 5 by a communication line, for example, 

the communication interface unit 110 is provided with a 

modem or the like. If the user terminal 5 is connected to 

the Internet 5 by a network, on the other hand, the 

communication interface unit 110 is an Ethernet interface. 

A data interface unit 111 is an interface for 

carrying out communications between the user terminal 5 

and an external peripheral apparatus conforming to a 

representative interface standard such as an SCSI (Small 

Computer Serial Interface), a USB (Universal Standard 

Bus} and an IEEE (Institute of Electrical and Electronic 
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Engineers) 1394. 

It should be noted that a disc driver capable of 

recording and playing back data onto and from the discs 

20 and 20A can also be connected to the user terminal 5 

as an external peripheral apparatus through the data 

interface unit 111. 

An internal bus 112 is typically a PCI (Peripheral 

Component Interconnect) bus or a local bus for connecting 

the internal functional uriits to each other. 

4: Operations to Record and Play Back Contents 

If a disc-shaped recording medium with formats 

described below is used as a recording medium for 

recording contents according to the embodiment, it is 

possible to carry out recording and playback operations 

wherein each of the contents which is split into main 

data and sub-data can be more effectively used. It should 

be noted, -however, that the format of the recording 

medium is not specially limited to the ones described 

below. 

F+G. 11A is a diagram showing a disc 20 compatible 

with contents provided by the embodiments. The disc 20 is 

a disc which data can be recorded onto and played back 

from. It should be noted that the recording technique of 

the disc is not particularly prescribed. In the present 
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state of the art, however, it is possible to adopt a 

rewriting-type recording method such as a magneto-optical 

technique and a phase change technique. It is also 

possible to adopt an addition-type recording technique 

such as a recording method using an organic plastidial 

film. The recording method using an organic plastidial 

film is adopted for typically a CD-R. 

The disc 20 is divided into a plurality of 

recording areas laid out in the radial direction of the 

disc 20. The typical disc 20 shown in the figure is split 

into a first recording area 21 on the inner side and a 

second recording area 22 on the outer side. 

Main data and sub-data composing a content in 

accordance with the embodiments are recorded in 

_respectively the first recording·area 21 and the second 

recording area 22 of the disc 20. 

It should be noted that, however, that the sub-data 

and the main data can also be reversely recorded in 

respectively the first recording area 21 and the second 

recording area 22 of the disc 20. In addition, each piece 

of sub-data recorded in the second recording area 22 is 

associated with a piece of main data recorded in the 

first recording area 21 by a predetermined prescription 

in management information recorded in a predetermined 
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recording area on the disc 20. Details of the association 

and the management information are not described though. 

As described above, on one disc, a plura~ity of 

recording area are provided for recording data of 

different types. Main data is recorded in a recording 

area different from that for recording sub-data. 

FIG. llB is a diagram showing a another conceivable 

disc 20A which is implemented differently. The disc 20A 

is also used for recording main data and sub-data which 

constitute a content in accordance with the embodiments. 

Instead of being split into a plurality of 

recording areas provided on the same recording surface, 

the disc 20A shown in FIG. llB has s.tacked layers, namely, 

a first recording layer 31 and a second recording layer 

32 which each serve as a signal surface. Typically, the 

first and second recording layers 31 and 32 are used for 

recording inain data and sub-data respectively. It should 

be noted that, also in this case, the first and second 

recording layers 31 and 32 can also be used reversely for 

recor~in9 sub-data and main data respectively. 

Given the discs explained earlier by referring to 

FIGS. llA and llB, the user terminal 5 carries out 

operations to record and play back a content as follows .. 

It should be noted that, in order to make the 
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explanation easy to understand, the disc 20 shown in FIG. 

llA is assumed in the following description. 

In addition, the following describes a case in 

which 2-channel audio data with a sampling frequency fs 

of 88.2 kHz and 16 quantization bits is transmitted as a 

content in accordance with the second embodiment. That is 

to say, the main data of the content is 2-channel audio 

data with a sampling frequency fs of 44.1 kHz and 16 

quantization bits and the sub-data of the content is also 

2-channel audio data with a sampling frequency fs of 44.1 

kHz and 16 quantization bits. 

In the user terminal 5, a content transmitted from 

the server 1 to the user terminal 5 is received by the 

communication interface unit 110 under control executed 

by the CPU 101. 

The content comprises two kinds of data, namely, 2-

channel main data with a sampling frequency fs of 44.1 

kHz and 16 quantization bits and 2-channel sub-data also 

having a sampling frequency fs of 44.1 kHz and 16 

quantization bits. While temporarily storing the content 

received by the communication interface unit 110 in 

typically the RAM 103, the CPU 101 controls the media 

driver 109 to record the content stored in the RAM 103 

onto the disc 20 mounted on the ~edia driver 109. 
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To put in detail, the 2-channel main data with a 

sampling frequency fs of 44.1 kHz and 16. quantization 

bits is recorded into the first recording area ~l. and 

the 2-channel sub-data also having a sampling frequency 

fs of 44.1 kHz and 16 quantization bits is recorded into 

the second recording area 22. It should be noted that, in 

this case., the main data and the sub-data are recorded 

onto the disc 20 in a way depending on a format in which 

the data is transmitted. For example, the sub-data may be 

recorded after the main data has been recorded. As an 

alternative, the main data and the sub-data may also be 

recorded in predetermined data units alternately in an 

intermittent manner. 

An operation to play back a content recorded as 

described above is carried out typically as shown in FIGS. 

12A to 12C. 

In the recording operation described above, the 2-

channel main data with a sampling frequency fs of 44.1 

kHz and 16 quantization bits is recorded into the first 

recor~ing area 21, and the 2-channel sub-data also having 
' 

a sampling f~equency fs of 44.1 kHz and 16 quantization 

bits is recorded into the second recording area 22 as 

shown in FIG. 12A. 

Then, with predetermined timings, the main data and 
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the sub-data are read out from the first recording area 

21 and the second recording area 22 respectively and 

stored typically in a memory which is conceptually shown 

in FIG. 12B. 

That is to say, since the main data is an array of 

samples located at the positions N 7 N + 2 7 N + 4 and 

so on along the time axis as shown in FIG. 9B, the 

samples of the main data are sequentially stored at 

consecutive addresses in a main-data area of the memory 

which correspond to the respective positions. By the same 

token, since the sub-data is an array of samples located 

at the positions N + 1 7 N + 3 7. N + 5 and so on along 

the time axis as shown in FIG. 9C, the samples of the 

sub-data are sequentially stored at consecutive addresses 

in another main-data area of the memory which correspond 

to the respective positions. 

The samples (or the data units) stored in the 

memory as shown in FIG. 12B are sequentially read out 

from the consecutive addresses in an order according to 

encircled numbers shown in FIG. 12B. The order indicates 

that the data units, which are each a sampling unit, are 

read out alternately between the main data and the sub­

data. The operation to read out the data units in this 

way results in an array of samples located at the 
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sampling positions N 7 N + 1 7 N + 2 7 N + 3 7 N + 4 7 · 

N + 5 and so on as shown in FIG. 12C. This array of 

samples is high-audio-quality 2-channel digitaY·audio 

data having a sampling frequency fs of 88.2 kHz and 16 

quantization bits as the format shown in FIG.·9A. 

Then, the array of samples obtained as a result of 

the read operation as shown in FIG. 12C is played back at 

a data rate corresponding to the sampling frequency fs of 

88.2 kHz and then subjected to D/A conversion 

corresponding to the 16 quantization bits to produce a 

playback sound with an audio quality higher than, for 

example, that of the CD format. 

Assume that the playback operation is carried out 

by the user terminal 5 shown in FIG. 10. In this case, 

the CPU 101 executes control to read out main data and 

sub data as described above from the disc 20 mounted on 

the media ·driver 109, and then to stores the data units 

in the RAM 103 in a layout for example like the one shown 

in FIG. 12B. 

T~en, the CPU 101 controls read addresses in the 
' . 

RAM 103 from.which data units are read out sequentially 

in the order explained earlier by referring to FIG. 12B 

to generate digital audio data with a format shown in FIG. 

12C. The digital audio data is then subjected to signal 
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processing before being supplied to the media driver 109 

by way of the I/O interface unit 104. An audio signal 

obtained as a result of the signal processing is finally 

output to a speaker attached to the display monitor 107. 

In the case of a portable audio playback apparatus 

having a flash memory or the like, audio data obtained 

with the format shown in FIG. 12C may be conceivably 

transferred through the data interface unit 111. 

By the way, for caution's sake, if a disc drive 

which is not compatible with the disc 20.but specially 

designed to drive a disc with the CD format is used for 

playing back or recording data from or onto the disc 20, 

the second recording area 22 is not recognized. Since 

only the first recording area 21 is recognized as a 

signal recording surface, the same recording and/or 

playback operations as the disc with the CD format are 

carried out. 

That is to say, the disc 20 according to the 

embodiments has a format considering compatibility with 

the already existing CD format. This compatibility also 

holds true of the disc 20A shown in FIG. llB. To put it 

in detail, if a disc drive which is not compatible with 

the disc 20 but specially designed to drive a disc with 

the CD format is used for playing back or recording data 
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from or onto the disc 20A, the second recording layer 32 

is not recognized. Since only the first· recording layer 

31 is recognized as a signal recording surface,~ the same 

recording and/or playback operations as the disc with the 

CD format are carried out. 

As described above, high-audio-quality 2-channel 

digital audio data having a sampling frequency fs of 88.2 

kHz and 16 quantization bits is transmitted to a normal-

spending user as a content in the second embodiment shown 

in FIG. 8. That is to say, the content comprises 2-

channel main data having a sampling frequency fs of 44.l 

kHz and 16 quantization bits and 2-channel sub-data 

having a sampling frequency fs of 44.1 kHz and 16 

quantization bits. 

It should be noted, however, that the recording 

and playback operations for the disc 20 described above 

can be applied to 4-channel audio data having a sampling 

frequency fs of 88.2 kHz and 16 quantization bits or a 

content for a heavy-spending user in the case of the 

second embodiment shown in FIG. 8. This is because the - . 
disc 20 comp~ises the first recording area 21 for 

recording 2-channel digital audio data having a sampling 

frequency fs of 88.2 kHz and 16 quantization bits to 

serve as main data and the second recording area 22 for 
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recording 2-channel sub-data having a sampling frequency 

fs of 88.2 kHz and 16 quantization bits to serve as sub­

data. 

In addition, the operation to record data onto the 

disc 20 can be applied not only to the second embodiment 

shown in FIG. 8, but also the first embodiment shown in 

FIG. 2. 

That is to say, in the case of the disc 20, the 

first recording area 21 is used for recording musical 

data serving as main data and the second recording area 

22 is used for recording sub-data such as jacket data or 

a libretto. 

Furthermore, the recording and playback operations 

of the disc 20 can be applied to the disc 20A shown in 

FIG. llB. To be more specific, the recording and playback 

operations of the first recording area 21 and the second 

recording area 22 on the disc 20 can be applied to the 

first recording layer 31 and the second recording layer 

32 on the disc 20A respectively. 

In the case of the first embodiment, sub-data is 

typically jacket data or a libretto. Moreover, other 

various kinds of conceivable information can also be 

added to a piece of music serving as main data to 

increase the value of the content. Examples of the other 
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information usable as sub-data are the URL (Uniform 

Resource Location) of an artist relevant to the piece of 

music and a liner note. /', 

In addition, a content can also comprise main data 

and sub-data which is a combination of sub-data according 

to the first embodiment and sub-data according to the 

second embodiment. For example, a content may include 2-

channel digital audio data having a sampling frequency fs 

of 44.1 kHz and 16 quantization bits to serve as main 

data and sub-data· comprising 2·-channel digital audio data 

having a sampling frequency fs of 44.1 kHz and 16 

quantization bits to improve the audio quality as well as 

jacket data and/or a libretto. 

As described above, sub-data is added to main data 

of a content to improve the audio quality of the content. 

In addition, as another conceivable way to change the 

audio qual·ity, digital audio data is compressed in 

accordance with a predetermined technique at different 

compressibility factors. 

A~ described above, sub-data associated with main 

data to be aownloaded is transmitted to the user terminal 

5 as the status of service utilization exceeds a 

predetermined value. As an alternative, sub-data 

associated with main data already downloaded in the past 
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is transmitted to the user terminal 5 as the status of 

service utilization exceeds a predetermined value. 

In addition, main data in the present invention is 

not limited to musical data only. Main data can also be 

moving-picture data such as video software or some 

static-picture data. Conceivable sub-data associated with 

such main data can be picture sub-data for enhancing the 

resolution of the picture by interpolation the picture 

data serving as the main data. 

As another alternative, it is also possible to 

transmit picture data with a compressibility factor 

varying in accordance with the status of service 

utilization or transmit data of the so-called wide-screen 

picture with an aspect ratio varying in accordance with 

the status of service utilization. That is to say, a 

picture with a high audio quality or a quality picture is 

transmitted to a user with a high status of service 

utilization. 

In the case of a movie distributed as a content, 

the way the story is presented to the user can be varied 

in accordance with the status of service utilization. As 

a further alternative, a scene cut out by the producer or 

the director can be added to a movie distributed to 

heavy-spending users as a .bonus. 
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In addition, main data can conceivably be program 

data of a game. Sub-data associated with such main data 

can conceivably be sub-data such as typically ~-program 

adding the number of story branches in the game or data 

allowing the number of characters or the like appearing 

in the game to be increased. That is to say, sub-data is 

added to make the game more diversified and more 

interesting. 

Furthermore, the COD systems according to the 

present invention are not limited to the configurations 

of the first and second embodiments described above. That 

is to say, changes and modifications can be made properly 

to the embodiments. 

In the case of the embodiments, for example, the 

user owns a personal computer serving as the user 

terminal S, and operates the personal computer. It should 

be noted, however, that a public terminal installed at a 

store or the like and connected to the server 1 by a 

dedicated communication line can be used as a substitute 

for the personal computer. - . 
As de's~·ribed above, in accordance with the present 

invention, when a user makes a request for a content, a 

server or an information center transmits either main 

data only as the requested content or main data along 
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with sub-data as the requested content in accordance with 

information peculiar to the user and a user 

identification also included in the request. 

The sub-data transmitted along with the main data 

is used to change the value of the content in accordance 

with the user's status of service utilization or the like 

indicated in the user-peculiar information. 

In such a system implementation, different services 

can be rendered in dependence on the user status of 

service utilization. To be more specific, it is possible 

to apply a practice widely adopted in an ordinary market 

to render a good service to a user with a high status of 

service utilization to Internet shopping or the like. As 

a result, the market can be made brisker. 

In addition, a user terminal according to the 

present invention can be used to download a content (main 

data) and additional data associated with the main data 

from the information center and store the main data and 

the additional data in their respective different data 

recording areas on a recording medium. 

With the conventional playback apparatus for 

example, only the main data can be played back from its 

recording area on the recording medium. If a playback 

system conforming to the format of the recording medium 
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is used, however, either only the main data can be played 

back from its recording area on such a recording medium 

or both the main data and the sub-data can be played 1:5-ack 

from their recording areas on the recording medium. That 

is to say, the recording medium according to the present 

invention is upward compatible with the conventional 

playback apparatus and can be used for recording a 

content according to the present invention as well as 

allows the content to be played back therefrom. The 

playback system conforming to the format of the recording 

medium is capable of efficiently recording and playing 

back a content distributed in accordance with the present 

invention. The present invention also provides broad 

generality that allows the user to use the existing 

playback apparatus or the like. 

While a pref erred embodiment of the invention has 

been described using specific terms, such description is 

for illustrative purposes only, and it is to be 

understood that changes and variations may be made 
' 
~ 

without departi~g from the spirit or scope of the 

following claims. ' 
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1 . A server comprising: 

main-data-storing means .for storing main data; 

sub-data-storing means for storing sub-data 

relevant to said main data stored in said main-data-

storing means; 

user-information-storing means for storing 

information intrinsic to users; 

receiving means for receiving information 

identifying a user; 

comparison means for comparing user-identifying 

information received by said receiving means with user-

intrinsic information stored in said user-information-

storing means; 

determination means for determining utilization 

status of a user in dependence on a comparison result 

produced by said comparison means; and 

control means for executing control to transmit 

either only main data stored in said main-data-storing 

means or main data stored in said main-data-storing means 

as well as sub-data stored 1n said sub-data-storing means 

in dependence on a determination result produced by said 

determination means. 

2. A sezver according to claiffi 1 operable such that main data 
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stored in said main-data-storing means is audio data. 

3. A server according to claim 2 wherein sub-data 

stored in said sub-data-storing means is additional 

information for increasing the audio quality of said 

audio data stored as said main data. , .. 

4. A server according to any one of claims 1 to 3 

operable such that sub-data stored in said sub-data-

storing means is at least one of a jacket image, a 

libretto, a liner note and a URL address. 

S. A server according to any one of the preceding 

claims operable such that main data stored in said main-

data-storing means is picture data. 

6 • A server acrord:ing to claim 5 cperable such that sub-data 

stored in said sub-data-storing means is additional 

information for increasing the picture quality of said 

picture data stored as said main data. 

7. A server according to any one of the preceding 

claims operable such that main data stored in said main-
-. 

data-storing means is game program data. 

8 . A se:r:ver according to claim 7 operable such that sub-data 

stored in said sub-data-storing means is additional 

info):'ma.~ion ·for diversifying the story of said game 

program st~red as said main data. 

9. A server according to any one of the 

preceding claims operable such that user~intrinsic 

information stored in said user-information-
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storing means is at least one of a connection count, a 

download count, a connection time and a download time. 

10. A distribution system comprising an 

information center and a plurality of terminals each 

connected to said information center by a predetermined 

communication line, said information center comprising: 

main-data-storing means for storing main data; 

sub-data-storing means for storing sub-data 

relevant to said main data stored in said main-data-

·storing means; 

user-information-storing means for storing 

information intrinsic to users; 

receiving means for receiving information 

identifying a user; 

comparison means for comparing user-identifying 

information received by said receiving means with user-

intrinsic information stored in said user-information-

storing means; 

determination means for determining utilization 

status of a user in dependence on a comparison result 

produced by said comparison means; and 

control means for executing control to transmit 

either only main data stored in said main-data-storing 

means or main data stored in said main-data-storing means 
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as well as sub-data stored in said sub-data-storing means 

in dependence on a determination result produced by said 

determination means. 

11. A distribution system according to claim 10 

operable such that main data stored in said main-

data-storing means is audio data. 

12. A distribution system according to claim 

11 operable such that sub-data stored in said sub-

data-storing means is additional information for 

increasing the audio quality of said audio data 

stored as said main data. 

13. A distribution system according to claim 

10, 11 or 12 operable such that sub-data stored in 

said sub-data-storing means is at least one of a 

jacket image, a libretto, a liner note and a URL 

address. 

14. A distribution system according to any 

one of claims 10 to 13 operable such that main 

data stored in said main-data-storing means is 

picture data. 

15. A distribution system according to claim 

14 oper"'-able such that sub-data stored in said sub-

data-stpring means is additional information for 

increasing the picture quality of said picture 

data stored as said main data. 
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16. A distribution system according to any 

one of claims 10 to 15 operable such that main 

data stored in said main-data-storing means is 

game program data. 

17. A distribution system according to claim 

16 operable such that sub-data stored in said sub-

data-storing means is additional information for 

diversifying the story of said game program stored 

as said main data. 

18. A distribution system according to any 

one of claims 10 to 17 operable such that user-

intrinsic information stored in said user-

information-storing means is at least one of a 

connection count, a download count, a connection 

time and a download time. 

19. A distribut-ion method for distributing 

contents from an information center to a plurality of 

t·erminals each connected to said information center by a 

predetermined communication line, said distribution 

method comprising the steps of: 

receiving a user identification and a content order 

from any of said terminalsf 

referencing customer data stored in a memory 

employed in said information center in accordance with a 

user identification received by said receiving step; 
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determining utilization status based on customer 

data referenced by said data-referencing step; and 

forming a judgment as to whether or not to add 

additional data to a content to be transmitted to one of 

said ·terminals in response to a content order re~eived 

from said terminal in accordance with utilization status 

determined by said utilization-status-determining step. 

20. A terminal capable of communicating w~th an 

information center through a communication line 

connecting said terminal to said information center and 

capable of recording and playing back data onto and from 

a recording medium which has a plurality of data 

recording areas, said terminal comprising: 

transmission means for transmitting a user 

identification and a content order specifying a content 

to said information center; 

reception means for receiving a content selected by 

said information center in accordance with said user 

identification and said content order and additional data 

determined by said information center to be added to said 

content from said information center; and 

re~ording means for recording a content and 

additional da.ta, which are received by said reception 

' means, in said respective different data recording areas 

of said recording medium. 
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